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Copyright
The SNIA hereby grants permission for individuals to use this document for personal use only, and for corporations and other business entities to
use this document for internal use only (including internal copying, distribution, and display) provided that:

1.  Any text, diagram, chart, table or definition reproduced shall be reproduced in its entirety with no
alteration, and,

2.  Any document, printed or electronic, in which material from this document (or any portion hereof) is
reproduced shall acknowledge the SNIA copyright on that material, and shall credit the SNIA for granting
permission for its reuse.

Other than as explicitly provided above, there may be no commercial use of this document, or sale of any part, or this entire document, or distribution
of this document to third parties. All rights not explicitly granted are expressly reserved to SNIA.

Permission to use this document for purposes other than those enumerated (Exception) above may be requested by e-mailing
copyright request@snia.org. Please include the identity of the requesting individual and/or company and a brief description of the purpose, nature,
and scope of the requested use. Permission for the Exception shall not be unreasonably withheld. It can be assumed permission is granted if the
Exception request is not acknowledged within ten (10) business days of SNIA's receipt. Any denial of permission for the Exception shall include an
explanation of such refusal.

Disclaimer

The information contained in this publication is subjectto change without notice. The SNIA makes no warranty of any kind with regard to this
specification, including, but not limited to, the implied warranties of merchantability and fitness for a particular purpose. The SNIA shall not be liable
for errors contained herein or for incidental or consequential damages in connection with the furnishing, performance, or use of this specification.

Suggestions for revisions should be directed to http: //www.snia.org/feedback/.
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Foreword
The development work on this specification was done by the SNIA SFF TWG, an industry group. Since its formation as the SFF Committee in August
1990, the membership has included a mix of companies which are leaders across the industry.

For those who wish to participate in the activities of the SFF TWG, the signup for membership can be found at http://www.snia.org/sff/join.

Revision History

Rev 0.2 March 1, 2016:
- Introduced as a Reference Guide
Rev 0.5 April 25, 2016:

- Informal work group approved new Sideband assignments for MiniLink and Ultraport SlimSAS™
- Sideband naming revised — removed references to Sidebands 8 and 9, added in the alternate (A Sidebandsfor 0 and 1)
- Added SClock to Sideband 0 and SLoad to Sideband 1
- Sideband 2 replaced Sideband 8//VSP8 was renamed VSP2
- Sideband 3 replaced Sideband 9//VSP9 was renamed VSP3
Rev 0.6 August 8, 2016:
- Content completely restructured to clarify the presentation of the solutions
- Pinouts did not change from previous revision
Additional tables provided to separate applications
- Added alternate pinout for legacy PCI Express® REFCLK implementation
Rev 0.7 “(prior to comments)” September 12, 2016:
- There are “"NO” changes to any signal/ pin assignments with this revision
- Section 4 item 6 include SFF-8485 next to SGPIO
- Section 4 item 11 spelled out Vendor Specific Pins to identify the VSP abbreviation
- Section 4 item 12 changed 2-Wire types names from 2-Wire S-Type to Standard 2-Wire Type, 2-Wire A-Type to Other 2-Wire
Type and added definition about signal logic level for the sidebands
In section 4 item 13 changed Backplane Type to Backplane_Type (BP_Type) to match SFF-8448
Updated tables (All) signal naming conventions associated with PCle and SAS
Updated PCle only tables to show their naming convention only
Updated SAS only tables to show their naming convention only
Changed references from SFF-8612 to SFF-8611
Renamed Nano-Pitch I/O™ to OCuLink or MiniLink where applicable throughout the document
Renamed iPass+™ HD to Mini SAS HD or SFF-8643 where applicable throughout the document
Updated section 6 alternate sideband assignment to include improved board layout
- Added additional description about the use of color coding plus italics to show the difference between the two protocols
- Added definition of NC as “no connect”
- Added SFF-9639 Multifunction 6X Unshielded Connector Pinouts to the reference section
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Rev 0.7] “(Includes Rev 0.7H plus comment resolutions to create Rev 0.7] (green text))"” December 12, 2016:
- Updated document header information
- Change document to show SNIA format
- Updated Title description
- Changed the word “specification” to “Reference Guide or “document” where applicable throughout to indicate this is a reference
document and not a specification
- Updated Points of Contact
- Added dates to the different Change history rev level
- Updated Forward to reflect SNIA format
- Changes incorporated are editorial clarifications plus the removal of proposed mini-SAS HD Alternate for PCle cable solutions per
user comment
- Reworded the abstract to clarify the purpose of this Reference Guide
- Removed the Note: Content completely restructured to clarify the presentation of the solutions
- Updated the Rev 0.7 revision section to correct typos
- Section 1 Replaced Purpose with Scope and updated the statement
- Added Section 1.1 Copyright for SNIA format
- Added Section 1.2 Disclaimer for SNIA format
- Section 2.1 Industry Documents, Added SFF-8485, SAS-3, SAS4, SES-2 and SES-3
- Section 2.2 replaced with sources per SNIA format
- Added Section 2.3 Conventions per SNIA format
- Added Section 2.4 Definitions per SNIA format
- Throughout document changed SFF-8611 to SFF-8621 to include both the fixed (SFF-8612) and free (SFF-8611) interfaces
- Throughout document changed Slimline SAS to SFF-8654
- All the tables and document headings in this document were updated to just show the SFF associated with the connector and
removed the connector names to eliminate any issues with abbreviated trademark names
- Section 4 updated opening sentence
- Section 4 Item 1 defined what is considered Other Protocol (O/P)
- Section 4 Item 2 replaced PCI Express® with Other Protocol implementations
- Section 4 Item 3 defined what connectors are considered Legacy
- Section 4 Item 4 added the word signals after (HCSL)
Section 4 Item 7 removed must be "SFF-9402 AWARE" and reworded sentence to “implementations must be aware”
Section 4 Item 10 “New Item/ Definition” now defines signals and convention follow OCuLink spedfication (Prev. item 10 now 12)
Section 4 Item 11 “New Item/ Definition” for device connections in tables (Prev. item 11 now 13)
Section 4 Item 13 (Prev. Item 11) removed PCI Express® and indicated sidebands based on OCuLink and SFF-8448
Section 4 Item 14 (Prev. Item 12) changed PCle x8 to Other Protocol (x8) implementations
- Section 4 Item 15 (Prev. Item 13) removed PCI Express® and replaced with OCuLink and Other Protocol
- Section 4 Item 15b (Prev. Item 13b) removed PCI Express® replaced with SFF-8448 to indicate common 2-Wire signals
- Section 4 Item 16 (Prev. Item 14) improved the wording for full crossover cables and replaced specification with reference guide
- Section 4 Item 17 “New item/ Definition” Added definition/ description about 3.3 Vact TX and RX usage
- Section 4 Item 18 “New item/ Definition” Added definition/ description about Power 5V#1/ #2.
- Section 4 Item 19 was Item 15 in the previous level
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- Section 4 Previous Item 16 about REFCLK optimization was removed

- Section 4 Item 19 (Prev. Item 15) reworded the first part of the sentence

- Section 4 Item 20 (Prev. Item 17) changed legacy to SFF-8087/ SFF-8643 and Slimline SAS to SFF-8654

- Section 4 Item 21 combined old Item 18 and 19 define the use of OCuLink signal naming convention

- Section 4 Added Item 22 about CWAKE# / OBFF implementation

- Section 4 Added Item 23 about CPERST# implementation

- Section 5 Updated opening sentence such that references to x8 SFF-8621 or SFF-8654 are considered Other Protocol

- Section 5 Second paragraph grammar correction added associated prior to (PERST[A,B]#/ CPRSNT[A,B]#)

- Section 5 Third paragraph removed PCI Express® and replaced with OCuLink/ Other Protocol

Section 5 Third paragraph changed state about reserve pins as no connects to “NO WIRE" Power pins being “NO WIRE"

Section 5 Item 1 replaced PCI Express® with OCuLink and Other Protocol where applicable

Section 5 Item 2 replaced PCI Express® (x8) with Other Protocol (x8)

Section 5 Item 2a replaced “1tis still recommended that pins associated with” with *must be” for the diff pairs

- Section 5 Item 3 replaced PCI Express® (x8) with Other Protocol

- Table 5-1 Removed references to x8 PCle, PCI Express® with the exception of the U.2 device

- Table 5-1 Changed Device columns to SFF-8639/ U.2 connector versus SFF-8639 Module and MultiLink

- Table 5-1 Changed the endpoint high speed naming convention to match the OCulLink specification

- Table 5-1 Changed NC to NO WIRE and changed the reserve pins for OCuLinkto the Power pins called out in OCulLink specification
external only

- Table 5-1 Arrows cover SAS, OCuLink and Other Protocol. Dots were changed to dashes.

- Table 5-1 VSP+/- must be updated in OCuLink Specification

- Table 5-1 CWAKE#/OBFF (VSP) must be reflected in OCuLink

- Table 5-2 Removed references to x8 PCle, PCI Express® with the exception of the U.2 device

- Table 5-2 Changed Device columns to SFF-8639/ U.2 connector versus SFF-8639 Module and MultiLink

- Table 5-2 Changed the endpoint high speed naming convention to match OCuLink/ Other Protocol

- Table 5-2 Changed NC to NO WIRE and changed the reserve pins for Other Protocol to the Power names for external only

- Table 5-2 Removed double ground assignments A19 and B19 in tables

- Table 5-2 Arrows cover SAS, and Other Protocol. Dots were changed to dashes

- Table 5-2 VSP+/- must be reflected in Other Protocol

- Table 5-2 CWAKE#/OBFF (VSP) must be reflected in OCulLink Specification

- Table 5-3 Removed references to x8 PCle, PCI Express® with the exception of the U.2 device

- Table 5-3 Changed Device columns to SFF-8639/ U.2 connector versus SFF-8639 Module and MultiLink

- Table 5-3 Changed the endpoint high speed naming convention to match OCuLink/ Other Protocol

- Table 5-3 Changed NC to NO WIRE and changed the reserve pins for Other Protocol to the Power names for external only

- Table 5-3 Double ground assignments A19 and B19 still required for Y-cables

- Table 5-3 Arrows cover SAS, and Other Protocol. Dots were changed to dashes

- Table 5-3 VSP+/- must be reflected in Other Protocol

- Section 6 Heading - removed PCI Express® replaced with OCuLink and added Other Protocol (O/P)

- Section 6 Opening sentence removed PCI Express® added (O/P)

- Section 6 First paragraph (Prev. version), about the alternate sideband pin assignments was removed

- Section 6 First paragraph (Second in Prev. version) removed PCI Express® and reworded the description about the highlighted
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diff pairs in the table including the x8

- Section 6 Second paragraph (Third in Prev. version) removed PCI Express® and replaced with OCuLink, Other Protocol

- Added new statement about pins designated as "POWER"

- Section 6 Item 1 Removed PCI Express® defined connectors that were not OCuLink x4 as Other Protocol x4/ x8 SFF-8621, SFF-
8654 and SFF-8643

- Section 6 Item 2 Replaced PCI Express® with Other Protocol (x8) updated to SFF-8654

- Section 6 Item 2 Updated description about pins associated with REFCLK must be wired as differential pairs

- Section 6 Item 3 Replaced PCI Express® with Other Protocol

- Section 6 Item 3 Replaced "1t is still recommended that pins associated with” with “must be”

- Table 6-1 Heading changed PCI Express® to OCuLink and added Other Protocol

- Table 6-1 Changed SFF-8643/ SFF-8654 from PCI Express® to Other Protocol (O/P)

- Table 6-1 Changed NC to NO WIRE and changed the reserve pins for Other Protocol to the Power names for external only

- Table 6-1 Removed columns for mini-SAS HD (SFF-8643) Alternate

- Table 6-1 VSP+/- must be updated in OCuLink specification

- Table 6-1 CWAKE#/OBFF (VSP) must be reflected in OCulLink specification

- Table 6-1 Changed the endpoint high speed naming convention to match OCuLink/ Other Protocol

- Table 6-1 Changed Device columns to SFF-8639/ U.2 connector versus SFF-8639 Module

- Table 6-1 Changed Dots to dashes for the grounds

- Table 6-2 Heading changed PCI Express® to OCuLink and added Other

- Table 6-2 Changed SFF-8643, SFF-8654 (x8) and MiniLink (x8) from PCI Express® to Other Protocol (O/P)

- Table 6-2 Changed NC to NO WIRE and changed the reserve pins for Other Protocol to the Power names for external only

- Table 6-2 Removed columns for mini-SAS HD (SFF-8643) Alternate.

- Table 6-2 Changed Dots to dashes for the grounds

- Table 6-2 VSP+/- [A,B] must be updated in Other Protocol to line up with OCuLink

- Table 6-2 CWAKE#/OBFF (VSP) [A, B] and must be reflected in Other Protocol to line up with OCuLink

- Table 6-2 Changed the endpoint high speed naming convention to match OCuLink/ Other Protocol

- Table 6-2 Changed Device columns to SFF-8639/ U.2 connector versus SFF-8639 Module

- Table 6-2 Changed NC to NO WIRE and changed the reserve pins for Other Protocol to the Power names for external only

- Table 6-3 Heading changed PCI Express® to OCuLink and added Other Protocol

- Table 6-3 Changed SFF-8643, SFF-8654 (x8) and MiniLink (x8) from PCI Express® to Other Protocol (O/P)

- Table 6-3 Changed NC to NO WIRE and changed the reserve pins for Other Protocol to the Power names for external only

- Table 6-3 Removed columns for mini-SAS HD (SFF-8643) Alternate

- Table 6-3 Changed Dots to dashes for the grounds

- Table 6-3 Table 6-3 Changed the endpoint high speed naming convention to match OCulLink/ Other Protocol

- Table 6-3 Changed Device columns to SFF-8639/ U.2 connector versus SFF-8639 Module

- Table 6-3 Changed NC to NO WIRE and changed the reserve pins for Other Protocol to the Power names for external only

- Table 6-4 Heading - Removed PCI Express® added Other Protocol

- Table 6-4 All x8 connectors, SFF-8654 and SFF-8643 defined as Other Protocol

- Table 6-4 Removed columns for mini-SAS HD (SFF-8643) Alternate

- Table 6-4 Changed Dots to dashes for the grounds

- Table 6-4 Changed the endpoint high speed naming convention to match OCuLink/ Other Protocol
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- Table 6-4 Changed Device columns to SFF-8639/ U.2 connector versus SFF-8639 Module

- Table 6-4 Changed NC to NO WIRE and changed the reserve pins for Other Protocol to the Power names for external

- Table 6-4 CWAKE#/OBFF (VSP) [A, B] and must be reflected in Other Protocol to line up with OCuLink

- Table 6-4 VSP+/- [A, B] must be updated in Other Protocol to line up with OCulLink specification

- Table 6-5 Heading - Removed PCI Express® added Other Protocol

- Table 6-5 All x8 connectors, SFF-8654 and SFF-8643 defined as Other Protocol

- Table 6-5 Removed columns for mini-SAS HD (SFF-8643) Alternate

- Table 6-5 Changed Dots to dashes for the grounds

- Table 6-5 Changed NC to NO WIRE and changed the reserve pins for Other Protocol to the Power names for external

- Table 6-5 Changed the endpoint high speed naming convention to match OCuLink/ Other Protocol

- Table 6-5 Changed Device columns to SFF-8639/ U.2 connector versus SFF-8639 Module

- Section 7 Updated heading

- Section 7 Updated opening sentence

- Section 7 Changed SFF-8611 to SFF-8621

- Section 7 Items 1-4 changed SFF-8611 to SFF-8621

- Section 7 Item 5 Added (SFF-8621/SFF-8654) after SAS-4 and (SFF-8643/ SFF-8087) after Legacy

- Section 7 Item 5 added second sentence inserted Sideband in front of signals are “highlighted”

- Tables 7-1 through 7-6 headings changed SFF-8611 to SFF-8621

- Tables 7-1 through 7-6 Changed dots to dashes for the grounds

- Tables 7-1 through 7-6 Changed Device column to SFF-8639/ U.2 connector versus Multilink

- Tables 7-7 Added connector name above their assodated SFF designations and changed dots to dashes for the grounds
Rev 1.0 July 6, 2018:

- Replaced “Reference Guide” with “Published” in header

- Added “Reference” watermark
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Rev 1.1 October 16, 2019:
- Upgraded to new document template
o Updated front matter and added Section 3
o Note: all sections, figures, and tables after Section 3 were incremented by 1
- Changed “Device" column header to “Device on Backplane” in all existing tables
- Minor editorial edits throughout (e.g. grammar, clarification, emphasis, etc.)
- Removed all references to U.3
- Cleaned up references to PCle SFF-8639 Module Specification/ U.2
- Updated the Abstract and Scope
- Updated the Industry Documents in Section 2.1
o Added SFF-TA-1001, SFF-TA-1005 (UBM), SFF-8639 PCI Express SFF-8639 Module Specification
o Removed SFF-8613 and SFF-8673
- Updated General Description (Section 4) and header descriptions (Sections 5, 6, & 7)
- Updated Figure 4-1
- Added information to Section 5 on UBM/ SFF-TA-1001
- In Section 5, replaced SFF-8639 with U.2/ SFF-TA-1001 where appropriate (multiple instances)
- Sections 6 and 7:
o Added additional text and notes to better describe content
o Corrected table references
o Splitbullets, for clarity
- Added notes about sideband signal assignments to Sections 6, 7, and 8
- Table 6-1 through Table 6-5 and Table 7-1 through Table 7-5:
o Added column for SFF-TA-1001
o Added U.2 to identify the lane assignments
o Added VSP to some OCuLink assigned sidebands to be in alignment with SFF-8448 (Other 2-Wire Type interface)
- Added Table 6-6, Table 7-6, and Table 8-7 to summarize all possible sideband implementations for all other tables in each
respective section
- Table 8-7 was updated to include symbols illustrating that cables are not reversible; additional text was added to explain added
symbols
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1. Scope

This reference guide enables the PCle and SAS storage industry to reduce the design time and limit the number of cables required for both single
and multiple protocol SAS/PCle solutions within the same and like enclosures. It introduces pinout solutions that include both current and legacy
connector applications.

2. References and Conventions

2.1 Industry Documents
The following documents are relevant to this reference guide:

- PCI Express® Card Electromechanical (CEM) Specification Revision 3.0
- PCI Express OCulLink Specification Revision 1.0

- PCI Express SFF-8639 Module Specification (see note)

- SAS-3 Serial Attached SCSI-3T10/2212

- SAS-4 Serial Attached SCSI -4 T10/BSR INCITS 534

- SES-2 SCSI Enclosure Services —2 T10/1559

- SES-3 SCSI Enclosure Services —3T10/2149

- SFF-8087 Mini Multilane 4X Unshielded Connector Shell and Plug

- SFF-8448 SAS Sideband Signal Assignments

- SFF-8485 Specification for Serial GPIO (SGPIO) Bus

- SFF-8621 MiniLink 4/8X I/O Connector and Cable Assemblies

- SFF-8639 Multifunction 6x Unshielded Connector

- SFF-8643 Mini Multilane 4/8X 12 Gb/s Unshielded Connector (HD12un)
- SFF-8654 0.6mm 4/8X Unshielded I/O Connector

- SFF-9400 Universal 4/8X Pinout

- SFF-9639 Multifunction 6X Unshielded Connector Pinouts

- SFF-TA-1001 Universal x4 Link Definition for SFF-8639

- SFF-TA-1005 Universal Backplane Management (UBM)

NOTE: This specification is frequently referred to as “U.2".

2.2 Sources

The complete list of SFF documents which have been published, are currently being worked on, or that have been expired by the SFF Committee
can be found at http://www.snia.org/sff/specifications. Suggestions for improvement of this specification will be welcome, they should be submitted
to http://www.snia.org/feedback.

Copies of PCle standards may be obtained from PCI-SIG (http://pcisig.com).

Copies of SAS and other ANSI standards may be obtained from the International Committee for Information Technology Standards (INCITS)
(http://www.incits.org).
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2.3 Conventions
The following conventions are used throughout this document:

DEFINITIONS
Certain words and terms used in this standard have a specific meaning beyond the normal English meaning. These words and terms are defined
either in the definitions or in the text where they first appear.

ORDER OF PRECEDENCE
If a conflict arises between text, tables, or figures, the order of precedence to resolve the conflicts is text; then tables; and finally figures. Not all
tables or figures are fully described in the text. Tables show data format and values.

LISTS
Lists sequenced by lowercase or uppercase letters show no ordering relationship between the listed items.

EXAMPLE 1 - The following list shows no relationship between the named items:
a. red (i.e., one of the following colors):
A. crimson; or

B. pink;
b. blue; or
C. green.

Lists sequenced by numbers show an ordering relationship between the listed items.

EXAMPLE 2 -The following list shows an ordered relationship between the named items:

1. top;
2. middle; and
3. bottom.

Lists are associated with an introductory paragraph or phrase, and are numbered relative to that paragraph or phrase (i.e., all lists begin with an a.
or 1. entry).

Mukti-Protocol Internal Cable Pinouts for SAS and/ or PCIe Page 12
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3. Keywords, Acronyms, and Definitions

For the purposes of this document, the following keywords, acronyms, and definitions apply.
3.1 Keywords

May/ may not: Indicates flexibility of choice with no implied preference.

Optional: Describes features which are not required by the SFF specification. However, if any feature defined by the SFF specification is
implemented, it shall be done in the same way as defined by the specification. Describing a feature as optional in the text is done to assist the
reader.

Reserved: Defines the signal on a connector contact [when] its actual function is set aside for future standardization. It is not available for vendor
specific use. Where this term is used for bits, bytes, fields, and code values; the bits, bytes, fields, and code values are set aside for future
standardization. The default value shall be zero. The originator is required to define a Reserved field or bit as zero, but the receiver should not check
Reserved fields or bits for zero.

Shall: Indicates a mandatory requirement. Designers are required to implement all such mandatory requirements to ensure interoperability with
other products that conform to this specification.

Should: Indicates flexibility of choice with a strongly preferred alternative.

Vendor specific: Indicates something (e.g., a bit, field, code value) that is not defined by this specification. Spedfication of the referenced item is
determined by the manufacturer and may be used differently in various implementations.

3.2 Acronyms and Abbreviations
There are no acronyms or abbreviations defined for this reference guide.

3.3 Definitions

There are no definitions defined for this reference guide.
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4. General Description

This reference guide reduces the design time and the proliferation of internal cable designs that enable multiprotocol and/or reversible pinouts for
single and multiprotocol PCle/SAS cable solutions.

The connector figures below are shown for reference only to show how the pinouts shown in the tables relates to the physical locations within each
of the connector styles addressed in this guide. These signal assignments comply with the SAS-4/ SFF-8448 and PCIe OCuLink Rev 1.0 pinouts. All

are based on the fixed end definitions of the pin assignments.
SFF-8087 o, SFF-8643 SFF-8621 SFF-8654

.
TR RNY )
“hetdbiene a1 B1

i )]

ix
at—1 - ' Ap— e A1

Fgure 4-1 Connector Views

5. Implementation Notes for System Compatibility Issues

The following notes provide background information required to implement universal multiprotocol cables for SAS-4 (Controller/ Backplane/ Device)
and OCuLink (Root/ Endpoint/ Device).

System Compatibility Issues

1. Caution - Present PCI Express® internal implementations using SFF-8643/8673/8654 connectors are vendor specific (Not standardized) and
are defined in this document as Other Protocol (O/P). They do not align with SAS/SATA legacy SFF-8643/8673 implementations (Some
range from 85 to 100 ohms; some have a white ring on fixed ends). As a result, PCIe cables utilizing SFF-8643/8673 connectors used for
SFF-9402 can currently be plugged into legacy SAS/SATA implementations resulting in signal incompatibilities.

2. Multiple implementations exist for Other Protocol implementations based on SFF-8643/8673 connectors. SFF-9402 was created based on an
industry survey to enable a common pin assignment and a cable across multiple interfaces; therefore, the previous protocol spedfic
pinouts may not apply.

3. SAS/SATA SFF-8643/ SFF-8087 are defined as Legacy in this document and their internal connector pin assignments are based on SAS 2.1/
SAS-3 T-10 standards and SFF-8448.

4. SFF-9402 was based on, and now supersedes SFF-9401 to provide a common industry two cable solution. SAS-4 reassigned the four SAS
sidebands 2, 3, 4, 5 and eliminated designations 8 and 9 for only the MiniLink and Ultraport SIimSAS™ SAS connectors. Moving forward,
this provided better optimization of a common cable for SAS/ PCI Express® operation by eliminating the multiple grounds (two pins were
freed up) so that SAS single-ended signals where not shared with PCIe High Speed Current Steering Logic (HCSL) signals. Refer to tables
included in SAS-4 and SFF-9402 for their new locations.
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5. Changing the pin assignments for SAS-4 impacted cable solutions when migrating from the legacy mini SAS (SFF-8087) / Mini SAS HD (SFF-
8643) to MiniLink (SFF-8621) / Ultraport SIimSAS™ (SFF-8654) hybrid cables as follows.

a. SAS and OCuLink legacy hybrid solutions currently require independent cables for each spedfic protocal.

b. In addition, SAS hybrid cables only are no longer reversible such that they cannot be flipped between controller and backplane.
Example: A SAS cable designed such that the controller end is Mini SAS HD and the backplane end is MiniLink cannot be used where
the controller has MiniLink and the backplane with Mini SAS HD.

6. SAS standards can incorporate SGPIO (SFF-8485) or Storage Enclosure Services (SES) depending on the physical sideband protocol utilized.
SES provides a method to bridge the multiprotocol environment via 2-Wire interface to discover what backplane/end point is present prior
to any in-band communication/operation.

7. Controller and Backplane implementations must aware of incompatibility issues with signal levels when migrating from legacy connectors
such as SFF-8087/ SFF-8643 to SFF-8621/ SFF-8654 with PCle and SAS.

8. SFF-9402 signal assignments are controlled by the “Fixed” side initiator and “Fixed” side backplane only.

9. OCulLink defines the signals based on the "Fixed" ends of the interface. SFF-8448 defines them for SAS and also for the common signals
shared with OCulLink.

10. The signal name assignments follow the OCulLink signal convention such that the TX pairs are inputs to the cable and RX pairs are outputs
from the cable.

11. Devices connections are defined as SFF-8639 connector base PCle/ SFF-TA-1001 with pin numbers for PCI Express®and MultiLink SAS™
to eliminate confusion with signal directions between the cable and backplane receptacle connectors.

12. SFF-9400 defines the basic locations of undefined High Speed and Vendor Spedific signals for the SFF-8621 and SFF-8654 connectors.

13. SFF-8643 Vendor Specific Pins (VSP)/ sideband assignments are based on the OCuLink and SFF-8448 definitions for consistency.

14. SFF-9402 (like the previous SFF-9401) aligns both OCuLink and SAS sideband assignments via SFF-8448 (SB0-7, SB+/-) where applicable.
The addition of "Other 2-Wire Type" to SFF-8448 Rev 1.2 facilitates a common 2-Wire interface and Backplane_Type (BP_Type) for SAS,
OCulLink (x4), SFF-TA-1005 (UBM) and Other Protocol (x8) implementations for determining bus type operation. Note - because the use
of sideband signals differs between protocols, each sideband signal should be isolatedi.e. NOT COMMONED in the cable.

a. Sidebands 0-7 and VSP pins are defined as single ended, 3.3V logic and use open drain when sourcing the signals.

b. Sidebands SB+/- and VSP+/- utilizes High Speed Current Steering Logic (HCSL) signal levels only.

15. The sidebands signal names shown provide recommended uses for SAS, OCuLink and Other Protocol applications.

a. The SAS cable implementation also includes an associated sideband number as defined in SFF-8448.

b. SFF-8448 indicates the common signals between the Standard 2-Wire Type and Other 2-Wire Type. The remaining sidebands are
labeled VSP and must refer to the OCuLink 1.0 or later specification.

c. SFF-TA-1005 (UBM) can be implemented as another alternative sideband interface for both the Standard 2-Wire Type or Other 2-
Wire Type as defined in SFF-8448 with no changes to the physical pin assignments.
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Implementation Notes:
16. The pinouts in this reference guide define full crossover cables (The A row on one end crosses over to the B row on the other end) unless
otherwise noted. This enables the use of ribbon cable construction solutions.
a. Basedon a full crossover the TX (inputs to the cable at one end) crossover to RX (outputs from the cable at the other end).
b. The sideband signals also implement a full crossover such that the Root/ Controller and Endpoint/ Backplane have different fixed end
pin assignments.

17. The signals defined as POWER 3.3 Vact TX and POWER 3.3 Vact RX are associated with Active cable applications only.

a. These power connections are used for active components within the free ends only and do not propagate down the cable.
b. The Root and Endpoint must supply independent voltage sources for their associated fixed end.

c. They use the same pin assignments at both ends of the cable.

d. They may be commoned at each fixed end.

18. The signals defined as POWER 5V #1 and POWER 5V #2 sourced by the Root are specified for “External” applications only.
a. These power connections Do Not" follow the full crossover (A side to B side) used by the signals.

b. They use the same pin assignments at both ends of the cable.
¢. They maybe commoned at each fixed end.

19. SAS cables built to this SFF-9402 pinout will still work on old initiators and backplanes based on legacy (SFF-8087 and SFF-8643) SAS
pinouts.

20. SAS cables based on SFF-8087/ SFF-8643 and the new SAS-4 SFF-8621/ SFF-8654 which are considered “Hybrid” assemblies, but they are
no longer reversible. Example: A SAS cable designed such that the controller end is Mini SAS HD and the backplane end is MiniLink cannot
be used where the controller has MiniLink and the backplane with Mini SAS HD.

21. These SFF-9402 tables define the lane and polarity of the highspeed pairs.

a. Utilizes the OCuLink/ Other Protocol signal naming convention
b. Lane reversal is not mandatory for end point devices (See the PCI Express® CEM Spec).

22. Sideband signal CWAKE#/ OBFF which is optional, may be used as a VSP or go through some interim control logic between the root and
PCIe/ SFF-TA-1001 device itself such that it is not directly connected to the cable interface.

23. Sideband signal PERST# may go through some interim control logic between the root and SFF-8639 device itself such that is not directly
connected to the cable interface.
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6. SAS-4 / OCulLink / Other Protocol Multiprotocol/ Reversible Cables

The following six (6) tables provide multiprotocol signal assignments based on OCuLink, SAS-4/ SFF-8448 and Other Protocol SFF-8621 (x8), SFF-
8654 (x4, x8) applications. In addition, cable signal direction and target/ endpoint device connections are also shown.

In this section:
1. Cables with the same mechanical connector at both ends are electrically and physically reversible.
2. Cables with different connectors on its ends will work regardless of the mechanical location of the fixed side connectors.
3. Table that only defines the sideband assignments based on OCuLink, SFF-8448, and SFF-TA-1005 (UBM).
4. Standard 2-Wire Type and UBM was not added to Table 6-1 through Table 6-5 to minimize the number of columns required.

The high speed differential pairs including the sidebands for REFCLK (VSP+/-) and their reversible path (PERST#/ CPRSNT #) respectively are
highlighted/ shaded in the x4 along with (VSP[A,B]+/-) and their associated (PERST[A,B]#/ CPRSNT[A,B]#) x8 connections. They shall be wired as
differential pairs to enable the cable being flipped between Root and Endpoint.

The highspeed differential and sideband signals are color coded (SAS=Blue and OCuLink / Other Protocol=Green/ Italic) to indicate their associated
naming convention and protocol. The arrows provide the signal flow direction between the Root/ Controller and Endpoint/ Backplane. In addition,
brown was used to identify double ground assignments where applicable between different connector types and Y-cables. The Reserved and Power
pin connections between the Root/ Controller and Endpoint/ Backplane are defined as “"NO WIRE".

1. SAS-4/ OCuLink (x4) Multiprotocol Cables
Table 6-1 defines multiprotocol cable interface for SAS-4 (SFF-8621, SFF-8654)/ OCuLink (SFF-8621)/ Other Protocol (SFF-8654) x4
connections only. These cables are fully reversible such that they can be flipped end to end between Controller/ Root and Backplane/
Endpoint

2. SAS-4/ Other Protocol (x8) Multiprotocol Cables
Table 6-2and Table 6-3 defines multiprotocol cable interface for SAS/ Other Protocol for SFF-8621/ SFF-8654 x8 connections only. These
cables are fully reversible such that they can be flipped end to end between Controller/ Root and Backplane/ Endpoint
a. Note: In the x8 configuration the sidebands designated with an “A” suffix are considered the primary path when only a single set of

sidebands are required to manage the bus. The sideband bus with a “B” suffix is also shown with VSP indicating possible vendor
specification. The pins associated with REFCLKB+/- (VSPB+/-) and PERSTB#/ CPRSNTB#) shall be wired as differential pairs. Note:
VSP[A,B]+/- are defined as High Speed Current Steering Logic (HSCL).

3. SAS-4/ Other Protocol (SFF-8621, SFF8654) (x8) to OCuLink/ MiniLink (SFF-8621) and Other Protocol (SFF-8654) Y-Cables and___
define multiprotocol the cable interface for SAS/ Other Protocol for SFF-8621 / SFF-8654 x8 to a pair of x4 OCuLink or Other Protocol
connections only.

a. Note: Both sets of sidebands (A and B) are required to support a Y-cable configuration where two independent x4 interfaces are
connected to a single x8 interface as described in the previous table.

4. Sideband Signal Assignments
Table 6-6 defines the sideband assignments only. Although Table 6-1 through Table 6-5 define OCuLink and SFF-8448 SGPIO, this table
includes the SFF-8448 Standards 2-Wire Type and SFF-TA-1005 (UBM). Note: UBM can be considered the Other 2-Wire Type that can
support both SAS and PCle protocols.
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Table 6-1 Multiprotocol SAS-4/ OCuLink/ Other Protocol (x4) Cables (1 of 1)
FRoot [ Controller Endpoint [ Backplane Devices on Backplane
9402 Multi-Protocol 9402 Multi-Protocol
SFF-9400 tgl::?us?t] :i;iﬁiﬁj (OCuLink, Other Protocol (OfP), SAS-4)) T (OCuLink, Other Protocol (OfP), SAS-3)) ti;iﬁgﬁ] :i:;ﬁ:i‘ii] SFF-8639 Connector
wi Cable Interface w4 Cable Interface
Typel e OCulink 7 OCuLink and SAS-4/ SFF-8448 CQCulink and SAS-4/ SFF-8448 OCulink / ovF Guad PCI SFF-TA-1001 MultiLink
ax SAS-4 SAS4 Signal Names Signal Names SAS4 SAS-4 Express® (xd) (=4} SAS™
PIN PIN ROAT Controller DiR Endpoint Backplane PIN PN PIN PIN PIM
RSV Al POWER 3.3 Vact RX RESERVED NOWIRE POWERS V#1 RESERVED Bl
GND Al n GROUND GROUND — GROUMND GROUND B2 Bl
HS Az 23 PERpD RX0+ < PETR0 TXO+ B3 B2 E14 [PERpD) S5 (PERpD) S6 (THO+)
Hs A3 A PERNT RAD- €« PET0 TXD- B4 B3 E13 (PERND) 55 [PERND) 55 [THD-)
GND A4 A5 GROUND GROUND — GROUMND GROUND BS B4
HS A5 A5 PERpI RX1+ < PETp1 X1+ Be B5 521 (PERpl1) 513 (PERpL) 513 (TX1+)
HS AB A7 PERMI RX1- < PETn1 TX1- B7 B& 520 (PERN1) 512 (PERNY) 512 (TX1-)
GND AT A8 GROUND GROUND - GROUND GROUND B8 B7
SB AR Ag BF TYPE (V5F] BP_TYPE (587) > BP_TYPE(VSF) BP_TYPE (3B7) B9 B2
sSB A A0 CWAREZOBFF V5P | RESET, SData0ut (SB4) Axd CWAKE#, OBFF/(VSP) | RESET, SDatalur (5B4) B10 B9 P1 [WAKE# P1[(WAKEH#
5B AlD 11 GD GND (SB3) — GND GND [S83) B11 B1D
SB All Al2 REFCLE+HVSP+] [SE+) 4 REFCLEHVSP+] (S8+) Bl2 B11 E7 ([REFCLKE+) E7 [REFCLK+)
sSB Al2 Al3 REFCLESVSPS) (36-) I REACLK-[VSP-) (SB) B13 Bl12 E8 (REFCLE-) E8 (REFCLK-)
GND Al3 Al4 GROUND GROUND — GROUMD GROUND B14 B13
Hs Al4 Al5 PERD2 R¥2+ < PETE2 T2+ B15 B14 527 (PERp2) S21({PERp2) 521 (TX2+)
HS Al5 Alb PERNZ RX2- < PETNZ TH2- Bl6 B15 526 (PERNZ) 520 (PERN2) 520 (TXZ-)
GND AlG A7 GROUND GROUND — GROUMD GROUND B17 Bl6
Hs Al7 Al18 PERRF RX3+ Fa PETES T3+ B18 B17 E21 [PERp3) 527 [PERp3) 577 T3+
Hs A18 18 PERN3 RK3- < PETN3 TH3- B19 B18 E20 (PERN3) 526 (PERN3) 526 (TH3-)
GND Al9 A0 GROUND GROUND — GROUMND GROUND B20 B19
RSV £A21 POWERS V#2 RESERVED NOWIRE POWER 3.3 Vat TX RESERVED B21
! < - [ ¢ ¥ ;- ;@ /|
RSV Bl POWER 5 \/ #1 RESERVED NOWIRE | POWER 3.3 Vact BX RESERVED Al
GND Bl B2 GROUND GROUND GROUMND GROUND 0 Al
Hs B2 B3 PETRO ™D+ > PERDd RXD+ 23 A2 E10 (PETRO) =2 (PETpD) 52 (RXO+
HS B3 B4 PETRD THD- Y PERnT RXD- ¥ 23 E11(PETrO) 53 (PETRO) 53 (RN
GND B4 BS GROUND GROUND — GROUMND GROUND A5 A
Hs B5 B PETRE THL+ Y PERpI RX1+ 15 A5 517 (PETp1) 50 (PETpl) S5 (RK14)
HS B6 B7 PET TX1- 4 PERn RX1- &7 A5 518 (PETn1) 510 (PETR1) S10 (RX1-)
GND B7 B3 GROUND GROUND — GROUND GROUND A8 A7
SB B8 B9 JWCLY 2W-CLE, Sclock (SB0) > ZW-CLK 2W-CLK, SClock (SBO) AG AR
sSB B9 B1D ZWADATA 2W-DATA, Shoad (SB1) ~> ZW-0ATA 2W-DATA, SLoad(3B1) A0 )
SB B10 B11 GhD GND(582) — G GMD{sB2) All A10
SB B11 B12 PERSTE (VSF) ADD, SDataln (385) > PERSTE (V5F] ADD, SDataln (385) Al2 Al ES [PERSTH) ES (PERSTH)
sSB B12 B13 CPRSNTE (1KSF) CNTRLR_TYPE [SB&) > CPRSNTE VSF CNTRLR_TYPE (5B6) Al3 A2
GND B13 B14 GROUND GROUND - GROUMD GROUND Al4 A3
HS B14 B15 PETRE TX2+ 4 PERGZ RX2+ ALS Ald 523 (PETp2) 517 (PETp2) 517 (RX2H)
HS B15 Ble PETRZ TX2- I PERNZ RX2- Alb A5 524 (PETR2) 518 (PETR2) S1E [RX2-)
GND B16 B17 GROUND GROUND - GROUND GROUND AL7 Alb
HS B17 B1B PETRS TX3+ I PERRT RX3+ AlB AL7 E17 (PETp3) 523 (PETp3) 523 (RX3+
HS B1B B19 PETn3| 3- 2> PERN3 RX3- AlS Al E1B (PETn3) 524 [PETn3) 524 (RX3-)
GND B19 B20 GROUND GROUMND GROUMND GROUND A0 Al9
RSV B21 POWER 3.3 Vat TX RESERVED NOWIRE POWER S V#2 RESERVED A2l
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Table 6-2 Multiprotocol SAS-4/ Other Protocol (x8) Cables (1 of 2)
Root | Controller Endpoint | Backplane Devices on Backplane
9402 Multi-Protocol 9402 Multi-Protocol
SFF-9400 [:i:?fj‘i't: [;; :i‘:; [Other Protoca| [0/F), SAS4]) came [Qther Protocal [0/P), SAS-4]) [;:_Fji; [:::ifz;: SFF-8638 Connestor
x8 Cable Interface %8 Cable Interface
Type 1 a/F a/F Other Protocol and SAS-4f SFF-3448 Other Protocol and SAS-4/ SFF-2448 asF ase Guad PCI SFF-TA-100M MultiLink
X SAS-4 SAS-4 Signal Names Signal Names SAS-4 SAS-3 Expressd (xd) (=4 SA5™
PIN PIN ROOT Controller DR Endpoint Backplane PIN PIN PIN PN PN
GND A1 A1 GROUN GROUND - GROUND GROUND B1 B1
Hs Az Az i « 0 THO+ B2 B2 E14 [PERpO) 56 PERpO) 56 (TH0+)
Hs A3 A3 RXO- « TXD- B3 B3 E13 (PERNO) 55 (PERNO) 55 (TXD-)
GND 1] A GROUND - GROUND B4 B4
Hs A5 A5 RX1+ €« T™Hi+ B5 BS 513 (PERp1) 13 (TH1+)
HS AG AG R¥1- “ FETn1 TX1- B5 B 512 (PERN1) 512 (TX1-)
GND A7 A7 GROUND - GROUND GROUND B7 B7
5B A8 AZ BP_TYFEA [SBTA) & BF_TYPEAIVSFA) BP_TYPEA[SETA) Bg BS
5B A3 A3 RESETA, SD=taOutA [SE4A) & CWAKEA# OBFF: RESETA, SDataOutA(SBAA) Ba B3 P1(WAKEH)
SB ALD A0 GND (SB3A) - GNDISE3A) B10 B10
) ALL ALL [5BA+) > (5BA+) B11 B11 E7 (REFCLK+) E7 (REFCLK#)
) A12 A2 (sBa-) > (sBA-) B12 B12 EE (REFCLK-) ES (REFCLK-)
GND A13 13 GROUND - GROUND B13 B13
HS Al A4 RKZE « T2+ B4 B4 521(PERpZ) 521 (TH2+)
HS A5 A15 AX2- « ™- BiS BiS 520 (PERN2) 520 (TX2-)
GND Al6 AL6 GROUND - GROUND GROUND B16 B16
HS AT A17 RK3+ « 3 TiE- B17 B17 [PERp3) 527 [PERp3) 537 (Tk3+)
HS A2 A18 R¥3- “ 7 TH3- B8 B8 E20 (PERNZ) 526 (PERn3) 526 (TH3-)
GND A19 A19 GROUND GROUND - GROUND GROUND B19 B19
RSV A20 POWER 3.3 Vact RX RES ERVED NO WIRE POWER 5V #1 RESERVED B20
RSV A21 POWER 3.3 Wact TX RES ERVED ND WIRE POWER 5V #2 RESERVED B3l
GND n22 GROUND GROUND - GROUND GROUND B22
HS AZ0 AZ3 FERGd Rt “ FETE THd+ B23 B20 E14 (PERpD) 55 (PERpO) 56 (THD+)
HS A21 A24 PERRS AX4- & PETRY - B24 B21 E13 (PERnO) 55 (PERNO) 55 [TXO-)
GND A2 A25 GROUND GROUND - GROUND B25 B22
HS AZ3 AZS RKG+ « THS+ B25 B33 [PERp1) 513 [PERp1) 13 (TH1+4)
HS A28 Az7 RX5- “ X5 B27 B24 [PERn1 512 (PERN1) 512 (TX1-)
GND Al5 A28 GROUND - GROUND B28 B25
5B A26 A29 BP_TYPEE [SETE) =) BP_TYPER(SETE) B29 B25
SB A7 430 RESETE, SData0utE (SELE) & RESETE, SData0utB (SE4B) B30 B27 P1(WAKES)
5B AZE A3L GND(SE3B) - GND(SE3R) B31 B8
5B AZ3 A2 [sBB+) - REFCLKE+(VSFE+) [sBR#) B32 B23 E7 [REFCLK+) E7 (REFCLK#)
S8 A3D A3 CLKE- | [SEE-) > j J (SEB-) B3 B30 EE (REFCLK-) ES (REFCLK-)
GND A3l A34 GROUND GROUND - GROUND GROUND B34 B31
Hs AR A35 FPERpS RAE® “ PETRE THE+ B35 B32 527 (PERp2) 521(PERpZ) 521 (TH2+)
HS A3 A36 PERRS RX6- & PETRE TX6- B35 B3 & (PERN2) 520 (PERN2) 520 (TX2-)
GND A3 A37 GROUND GROUND - GROUND GROUND B37 B34
HS A35 A38 X7+ « PETR7 ™+ B3g B3g (PERp3) 527 [PERp3) 527 (TX34)
HS A6 A33 j RX7- “ PETR TXT- B33 B36 E20 (PERNZ) 526 (PERN3) 525 (TH3-)
GND A37 ASO GROUND GROUND - GROUND GROUND BaD B37
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Table 6-3 Multiprotocol SAS-4/ Other Protocol (x8) Cables (2 of 2)
Root [ Controller Endpoint | Backplane Devices on Backplane
‘9302 Mu lti-Protocol 9402 Multi-Protocol
SFF-9400 [::-F;ﬁ'fz::ﬁ [;:}I::’:jrtj (Other Protocoo| (O/F), SAS-3)) CABLE (Other Protocol (OfP), SAS-3)) E;;F;ff::* [:itﬁfj:i SFF-86329 Connector
#8 Cable Interface x8 Cable Interface
Typel o/ asp Other Protocol and SAS-4f SFF-2348 Other Protocol and SAS-3/ SFF-2448 aspP a/F Guad PCI SFE-TA-1004 MultiLink
X SAS-& SAS-4 Signal Names Signal Names 545 SASS Express® [xd) (x4 SA5™
PIN PIN ROOT Controller DIR Endip ot Backplane PIN PIN PN PIN PIN
GND Bl Bl GROUND GROUND GROUND GSROUND Al Al
' B2 B2 PETRO T*O+ > FERDO R0+ Az A2 E10 (PETPO) 52 (PETPO) 532 (Rx0+)
H5 B3 B3 THD- s RED- A3 A3 E11 (PETnO) 53 (PETnO) 53 (R®O-)
GND B4 B3 GROUND - GROUND AL AL
HS BS BS ™1+ N R¥1+ A5 AS 5 53 (PETp1) 59 (Ri 1)
HS B& B& TX1- > RX1- AB AB 518 (PETn1) 510 (PETn1) 510 (RX1-)
GND B7 B7 GROUND - GROUND AT AT
5B BE BZ IW-CLKA, SClockA (SBOA) o CLKA, SClockA [SBOA) AR AR
5B B3 B9 2W-DATAM, SLoadA [SE1A) =y ZW-DATAA DATAA, SLoadA (SB1A) A3 A3
5B B10 B10 GND [SB2A) - GND GND [SBZA) AlD AlD
SB B11 B11 ADDA, SDataInA [SESA) =y PERST: ADDA, SDatalnA (SESA) A1l A1l ES (PERSTH) ES (PERST#)
SB B1Z B2 TA# [VSFA ) CNTRLR_TYPEA (SBEA) = CPRSNTA# (VSFA) CNTRLR_TYPEA [SBEA) A12 A12
GND B13 B13 GROUND GROUND - GROUND GROUND Al3 Al3
H5 Bl14 B14 PETRZ X2+ > PERpZ RX2+ Ald Ald 517 (PETp2) S17 (Rx2+)
HS Bl BlS PETRZ Tx2- = R2- AlS Al 518 (PETnZ) 518 [R¥2-)
GND B16 Bis GROUMND GROUND - GROUND AlG AlG
Hs BI7 B17 PETD3 ™+ > R3¢ AL7 AL7 E17 [PETR3) 523 (PETp3) 523 [RN3+)
HS B1E B1E PETRI T¥3- > L RX3- AlE AlE E18 (FETn3) 524 (PETn3) 524 (RX3-)
GND B19 B19 GROUND GROUND - GROUND GROUND AlD AlD
RSV B20 POWER SV #1 RESERVED NO WIRE POWER 3.3 Vact RX RESERVED AZD
RSV B21 POWER 5V #2 RESERVED NO WIRE POWER 3.2 Vact TX RESERVED A21
GND B22 GROUND GROUND - GROUND GROUND A22
Hs B20 B23 THe+ > PERod R4+ A3 A20 E10 (PETRO) 52 (PETRO) 52 (R4
H5 B21 B24 [ XA Ed Rd- A4 AZl 53 (PETRO) 53 (RX0-)
GND B22 B25 G GROUND - GROUND A25 A22
Hs B3 B26 PETpS TS+ E RS+ AZE AZ3 (PETPI) 53 (PETp1) 53 (RX1+)
H5 B24 B27 PEThS Tx5- 2 RS- A7 A2d 518 (PETn1) 510 (PETn1) 510 (RX1-)
GND B25 B2E GROUND -— GROUND A2E A2S5
5B B2E B29 2W-CLKE, SClockB (SBOB) x4 CLKB, SClockB (SBOB) A29 AZE
5B B27 B30 FW-DATAR 2W-DATAE, SloadB (SB1E) 3 ZW-D, V-DATAB, SLoedB (SBL1B) A0 A7
5B B28 B31 GND (SB2B) - GND (5B 2B} A2l A28
SB B23 B32 ADDE, SDatalnB [SESR) = ADDE, SDataln [SBSB) A32 A3 ES (PERSTH) ES (PERST#)
5B B30 B33 CNTRLR_TYPEE (SBGB) E=3 CNTRLR_TYPEE [SEGR) A33 A3D
GND B31 B34 GROUND - GROUND A34 A3l
Hs B2 B3sg THE+ 3 RXG+ AE A3z 517 (PETp2) 517 [RX2+)
H5 B33 B3& THE- s REE- A36 A3 518 (PETn2) 518 [R¥2-)
GND B34 B37 GROUND - GROUND A37 A3l
HS B35 B33 ™I+ Y RXT+ A3S A35 E17 [PETp3) 523 (PETp3) 523 (RN3+)
H5 B36 B39 Tx7- i RX7- A3D A3E E18 [PETn3) 524 (PETn3) 524 [RX3-)
GND B37 B40 GROUND GROUND - GROUND GROUND Adl A37
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Table 6-4 Multiprotocol SAS-4/ Other Protocol (x8) to SAS-4/ OCuLink/ Other Protocol (x4) Y-Cables (1 of 2)

Root [ Controller Fndpoint | Backplane Devices on Backplane
9302 Multi-Protocol 9402 Multi-Protocol
SFF-5400 [?5:_:1_5::’ [;;_:}:gs; [Other Protocol (O/P), SAS-8)) [DCuI.ink,- Other Protocol (O/P), SAS-4)) [i;l—:-:riflllﬂ [i;—?rii:ﬁ 5FF-8633 Connector
8 Cable Interface CABLE Pair of x4 Cable Interfaces
Typel a'F /P Other Protocol and SAS-4 / SFF-2448 OCulink, Other Protocol and SAS-4 / SFF-3443 Ok inky a® @Quad PCl Express® SFF-TA-1001 MultiLink
X SA5-4 SAS-4 Signal Names Signal Mames SAS-4 SAS-3 (4} (x4} SAE™
PIN PIN ROOT Controller DIR Endpoint Backplane PIN AN PIN PIN PIN
NO WIRE POWER_SV B1
GND Al Al GROUND GROUND - GROUND GROUND B2 Bl
HS A2 A2 PERPO RX0+ & PETR THD+ B3 B2 E14 (PERpPO) S& (PERpO) 56 [THD+)
HS A3 A3 PERNO RXD- & PETRO THO- B4 B3 E13 (PERND) 55 [PERNO) 55 [THO-)
GND Al AL GROUND GROUND - GROUND GROUND BS B4
HS AS A5 PERp1 RE1+ & PETR TH1+ BS BS 521 (PERpL) 513 (PERp1) 513 (TH1+)
Hs AR ol PERn1 Rx1- £ PETRI TX1- B7 B& 520 (PERn1) 512 (PERN1) 512 (TX1-)
GMND A7 A7 GROUND GROUND - GROUND GROUND BE B7
5B AZ AZ BP_TYREA(VSPA) BP_TYPEA (SBTA) =3 BP_T¥REA{VSPA) BF_TYPEA [SB7A) :E] BE
SB A3 A3 CWAKEAS O8FFA | RESETA, SDtz0utA (SB4A) “— RESETA, SDataOuté (SB4A) Bi0 Ba P1 (WAKEZ)
5B A10 A0 GND GMD [SB3A) - GND GND [5B34) Bl1 B10
58 ALl All [SBA+) > [SBA=) Bz B11 E7 REFCLE#) E7 (REFCLE+)
5B Al2 AlZ (SBa-) > [SBA-) B13 B12 E8 (REFCLK-) E8 [REFCLK-)
GND Al3 AlZ GROUND - GROUND B14 B13
HS Al4 Al R¥Z+ & FETRZ THI+ BiS B14 527 [PERpZ) 521(PERpZ) 521 [TH2+)
HS AlS AlS R¥x2- € FETRZ TH2- Blg BlS 526 (PERn2) 520 (PERNZ) 520 (TX2-)
GND Alg Alg GROUND -— GROUND GROUND B17 Blg
HS A17 A7 RE3+ € PETP3 TH3+ B18 B17 E21 (PERP3) 527 (PERp3) 527 (TH3+)
HS A18 A18 l RX3- € PETR3 TH3- B19 B18 E20 (PERN3) 526 (PERN3) 526 (T¥3-)
GND A19 AL9 GROUND GROUND - GROUND GROUND B20 B19
RSV A20 POWER 3.3 Vact RX RESERVED NC POWER 3.3 Vact TX RESERVED B21
RSV A21 POWER 2.3 Vact TX RESERVED NC POWER_SV #1 RESERVED B1
GND A19 A22 GROUND GROUND - GROUND GROUND B2 Bl
HS A20 AZ3 REd+ € PETPd T¥d+ B3 B2 E14 (PERpO) 56 (PERpO) 56 (THD+)
HS A21 A2 PERNA RE4- € PETnd T¥4- B4 B3 E13 (PERND) S5 (PERNO) 55 [THO-)
GND A22 A25 GROUND GROUND - GROUND GROUND BS B4
HS A23 A26 PERDS RES+ & PETRS T¥GS+ BS BS 521 (PERpY) 513 (PERp1) 513 (TH1+)
HS A24 A7 PERRS RXS- € PETRS TX5- B7 B& 520 (PERN) 512 (PERn1) 512 (TH1-)
GND A25 A28 GROUND - GROUND GROUND BE B7
S8 A2E A29 BP_TYPEE (SB7B) “ BP_TYPEE [SBTB) [:E] B8
5B A27 A3D RESETE, SDatz0utB [SE4B) “y RESETE, SDataOutB (SE4B) B10 B3 P1 | WAKES)
S8 A28 A3l GND GMD [SB3B) - GND GND [SB3B) B11 B10
5B A23 A3Z [5EB+) > [sBE+) B12 B11 E7 [REFCLK#) E7 (REFCLK+)
58 A30 A33 (sBE-) > (sBE-) B13 B2 ES (REFCLE-) ES [REFCLK-)
GMND A31 A3d GROUND - GROUND GROUND B14 B13
HS EH A5 R¥E+ & PETRE THE+ BiS B14 527 (PERpZ) 521(PERpZ) 521 [TH2+)
HS A3 Alg i R¥&- £ PEThE THE BlE B1S 526 (PERn2) 520 (PERNZ) 520 (TX2-)
GND A34 A37 GROUND GROUND - GROUND GROUND B17 B16
HS A5 A3% FERD7 RT+ & FETE7 T+ BiS B17 E21 (PERp3) 527 [PERp3) 527 [TH3+)
HS A3E A9 RX7- & PETR7 TH7- B19 B18 E20 (PERN3) 526 (PERN3) 526 (T¥3-)
GND A37 ASD GROUND GROUND - GROUND GROUND B20 B19
NO WIRE POWER 2.3 Vact TX B21
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Table 6-5 Multiprotocol SAS-4/ Other Protocol (x8) to SAS-4/ OCuLink/ Other Protocol (x4) Y-Cables (2 of 2)

Root [ Controller Endpoimt { Backplane Devices on Backplane
5402 Multi-Protocol 5402 Mult-Protoool
SFF-9400 {;:Fﬁj:; {;ﬁi; [Other Pratocol (OfP), SAS-4)) cABLE |ElCuLinItj Other Protocol [0/P), SAS-4)) {i:iiﬁ:rlti {;;—Fr-ia:::ti 5FF-8628 Connector
x8 Cable Interface Pair of i Cable Interfaces
Type 1 a/e ae Other Protocol and SAS-4/ SFF-3443 OCuLink and SAS-4/ SFF-2443 OCulLinks asp Guad PCl Express® SFF-TA-1004 MultiLink
8X SAS-4 SAS-4 Signal Names Signal Names SAS-4 SAS-4 (=4} [x4) SAS™
PIN PIN ROOT Controller iR Endpoint Backplane PN PIN PN PN PN
RESERVED NO WIRE POWER 3.3 Vact RX RESERVED Al
GHND Bl Bl GROUND GROUND — GROUND GROUND A2 Al
HE B2 B2 TXD+ > FPERDD RXO# A3 A2 E10 [FETpD) 52 (PETRO) 52 [R¥D+)
HS B3 B3 ! THD- - FPERND RD- Ad A E11 [PETng) 53 (PETnO) 53 [R¥D-)
GHND B4 B4 GROUND GROUND — GROUND GROUND A5 Ad
HS BS BS PETp1 X1+ > R¥ 1+ 3 3 517 [PETp1) 53(PFETp1) S9[R¥1+)
HE B& B& F T¥1- > R¥1- A7 A5 512 (PETni) 510(PETn) 510 (RX1-)
GND B7 BY EROUND — EROUND A AT
SB B2 B2 IW-CLEA, SClockA (SBOA) “3 IW-CLKA, SClocka [SBOA) AL AR
5B BS BS 2W-DATAA, SloadA (SB1A) 3 DW-DATAS, SloadA [SB14) AlD AS
SB B10 B10 GND(SB24) - GND(SB2A) All A10
5B Bl Bl ADDA, SDatlnA [SESA) P ADDA, SDatzlnA [SB5A) ALz A1l ES [FERSTH) ES (PERST#)
) B12 B12 CNTRLR_TYPEA [SBEA) = CNTRLR_TYFEA [SEEA) A13 A12
GND B13 B13 GROUND GROUND - GROUND GROLUIND Ald Al3
HS B4 B4 FPETRZ X2+ > PERDZ RX 2+ Al5 Al 523 [FETp2) 517 (PETp2) 517 [R2+)
HS B15 B15 Tx2- > PERRZ RX2- Als 415 [PETn2) 512 [FETn2) 518 (RX2-)
GND B16 B16 GROUND GROUND — GROUND GROUND Al7 Alb
HS B17 B17 FEIDS TE3+ » FERD3 RE3+ Al8 A17 E17 (PETR3) 523 (PETR3) 523 [RX3+)
HS BiZ BiZ FPETR3 TH2- > FERn3 R¥z Alg AlR E1Z [FETn3) 524 (PETn3) 24 (RX3-)
GND B19 B15 FROUND FROUND — FROUND FROUND A0 AlS
RSV B20 POWER 5V #1 RESERVED MO WIRE POWER 5 W #2 RESERVED A2l
RSV B21 POWER 5V #2 RESERVED NO WIRE POWER 3.3 Vact RX RESERVED Al
GND B19 B22 EROUND EROUND — EROUND EROUND A Al
HS B20 B3 FETpd THa+ = FERDd R4+ = 2 E10 [FETRO) 52 (PETRO) 52 [R¥D+)
HS B21 B24 FETRE TX4- = FERnE R¥4- A4 A3 E11 [PETnO) 53 (PETnO) 53 (RED-)
GND B22 B2S GROUND GROUND - GROUND GROUND A5 Al
HS 23 26 TG+ > FERDS RXG+ 3 25 7 (PETp1) 59(PETP1) 53 R¥1+)
Hs B24 B27 T¥5- - FERnS R¥5- v AR 518 [PETn1 S10(PETn1) 510 (RX1-)
GND B25 B28 GROUND — GROUND GROUND A AT
SB B26 B29 2W-CLKB, 5ClockB [SBOB) ¥ KR 2W-CLKB, 5ClockB (SBOB) Ag AR
SB B27 B30 2W-DATAR, SLoadB [SBIB) — ZW-DATAB, SloadB (SE1B) AlD Ag
) 528 B31 GND{SB2B) — [SB2B)GND A11 A10
5B B29 B32 Pl ] ADDB, SDatzink [SBSE) = PE ADDE, SDataln (SESE) A12 a1l ES [FERSTH) ES [PERST#)
) B30 B33 CF) (Vses) CNTRLR_TYFEE [SEEB) = A CHTRLR_TYPEB [SBEB) A13 AL2
GND B31 B34 EROUND EROUND — EROUND EROUND Ald Al3
HS B3 B35 PET} THE: > PERDE R¥E+ AlS Ald 523 [PETp2) 517 (PETp2) 517 [Rx2+)
HS B33 B36 PEThE THE- = FPERNG R¥BE- Als AlS 524 [PETn2) 518 [PETn2) 518 (RX2-)
GND B34 B37 GROUND GROUND — GROUND GROUND Al7 Al
HS B35 B35 PETR7 TXT+ > PERn7 RXT= 218 AL7 E17 (PETR3) 523 [PETR3) 523 [RH3+)
HS B36 B39 PETRT TX7- - FPERnTF R¥7- AlS AlR E18 [PETn3) S24(PETn3) 524 [RE3-)
GND B37 BAD GROUND GROUND - GROUND GROLUIND A20 AlS
MO WIRE POWER 5V #2 RESERVED A
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Table 6-6 Multiprotocol SAS-4/ OCuLink/ Standard and Other 2-Wire Type/ UBM Sideband Table (1 of 1)

Multiprotocol Sideband Signal Assignments Root/ Controller Endpoint/ Backplane
SF F- 9402 Inerface for Multiprotocol (SAS/ PCle OCuLink / Other Proto col) SFF-8654 | SFF8621 SFF-8621 SFF-8654
Root! Contoller (x4) to Endpoint’ Backplane (x4) Cables (38-circuit) | (42-circuit) | CABLE | (42-circuit) | (38-circuit)
s | s | T | e | i | g | wee | s
MNAME Signal Name Signal Name Signal Name Signal Name Signal Name PIN PIN DIR PIN PIN
SET BF_TYFE BF_TYFE BF_TYFE/ VSF BF_TYPE/ VSP BF_TYFE AZ A9 “ B9 BS
SB4 SDataOut RESET CWAKE#/ OBFF WSP 2W_RSTH A3 ATD = B10 B3
sB2 GND GHD GHD WSP GHD A10 A1 — E11 B0
S+ (SB+) [SB+) WEF(+) WSP+ [SB+) A1 A2 = B12 B11
=B [SB-) [ZE-) WSP-) WSP- [SBE-) A1Z Al3 - B12 B12
SBO SClock ZW-CLK ZW-CLK W -CLK ZW-CLK BE = AB AR
SB1 SLoad 2W-DATA W -DATA 2W-DATA ZW-DATA B10 —> A10 A9
SB2 GND GND GND GND GMND B10 B11 — a1 A10
SBS SO atsin ADD PERST WSP PERST# B11 B12 3 A1Z Al
SBE CMTRLR_TYFE CHTRLR_TYFE CPRSNT WEF CHGE _DETECT# CPRSMT# B12 B13 - Al3 a2

In Table 6-6above, the five (5) possible sideband connection types shown support SGPIO/ Standard 2-Wire Type (normally associated with SAS)/
PCIe OCuLink and Other 2-Wire Type/ SFF-TA-1005 UBM. UBM supports both SAS and PCle management. It also fits within the Other 2-Wire
Type defined in SFF-8448.

Note: All the highspeed connections shown in Table 6-1 through Table 6-5 are common and independent of the sideband interface implemented.

Mukti-Protocol Internal Cable Pinouts for SAS and/ or PCIe
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7. SFF-8621, SFF-8654, SFF-8643, OCulLink (x4)/ Other Protocol (x4/x8) Legacy Cables

The following five (5) tables provide signal assignments for OCuLink x4 and Other Protocol x4/ x8 applications based on SFF-8621, SFF-8654 and
SFF-8643. This section addresses Root and Endpoint devices that may have different physical connectors.

In this section:
1. Cables with the same mechanical connector at both ends are electrically and physically reversible.
2. Cables with different connectors on its ends will work regardless of the mechanical location of the fixed side ends but are not mechanically
reversible.
3. Table that only defines the sideband assignments based on OCuLink, SFF-8448 Other 2-Wire Type and SFF-TA-1005 (UBM).UBM was not
added to Table 7-1 through Table 7-5 to minimize the number of columns required.

The high speed differential pairs including the sidebands for REFCLK (VSP+/-) and their reversible path (PERST#/ CPRSNT #) respectively are
highlighted/ shaded in the x4 along with (VSP[A,B]+/-) as well as their (PERST[A,B]#/ CPRSNT[A,B]#) x8 connections. They must be wired as
differential pairs to cover the cable being flipped between Root and Endpoint.

The highspeed differential and sideband signals are color coded (OCuLink, Other Protocol=Green/ Italic) to indicate their associated naming
convention/ protocol. The arrows provide the signal flow direction between Root and Endpoint. In addition, brown was used to identify double
ground pin assignments where applicable between different connector types and Y-cables.

The pins designated "POWER” that are shown in these tables as "NO WIRE". Refer to Section 5 for more details.

1. OCulLink SFF-8621 / Other Protocol SFF-8654/ SFF-8643 Other Protocol x4 Cables
Table 7-1 defines the cable interface between SFF-8621/ SFF-8654/ SFF-8643 connedtions only. These cables are fully reversible such that
they can be flipped end to end between Root and Endpoint
2. Other Protocol SFF-8621 / SFF-8654 / SFF-8643 x8 Cables
Table 7-2 and Table 7-3 define the cable interface for SFF-8621/ SFF-8654 to SFF-8643 connections only. These cables are fully reversible
such that they can be flipped end to end between Root and Endpoint
a. Note: In the x8 configuration the sidebands designated with an “A” suffix are considered the primary path when only a single set
of sidebands are required to manage the bus. The sideband bus with a “B" suffix is also shown with VSP indicating possible
vendor specific specification. The pins associated with associated with REFCLKB+/- (VSPB4/-) and PERSTB#/ CPRSNTB#) must
be implemented in the cable as differential pairs.
3. Other Protocol SFF-8621, SFF-8654, SFF-8643 x8 to SFF-8621, SFF-8654, SFF-8643 Y-Cables
Table 7-4 and Table 7-5 defines the cable interface for Other Protocol x8 SFF-8621/ SFF-8654/ SFF-8643 to OCuLink (SFF-8621)/ Other
Protocol SFF-8654/ SFF-8643 x4 “Y-Cable” connections only. These cables are fully reversible such that they can be flipped end to end
between Root and Endpoint
a. Note: Both sets of sidebands are required to support a Y-cable configuration where two independent x4 interfaces are conneced
to a single x8 interface as described in the previous table.
4. Sideband Signal Assighments
Table 7-6 defines the sideband assignments only. Although Table 7-1 through Table 7-5 define OCuLink and SFF-8448 Other 2-Wire Type,
this table includes SFF-TA-1005 (UBM). Note: UBM can be considered the Other 2-Wire Type that can support PCIe and Other protocol.

Multi-Protocol Internal Cable Pinouts for SAS and/ or PCle Page 24
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Root End Point Deveies on Backplane
9402 Multi-Protocol 9402 Multi-Protaocol
SFF-9400 SFF-8643 [i;iiift] tircfl:uzi] OCulink, OtherProtocol (O/P) Cable OcuLink, Other Protocol {QYF) Ms;_'::::f;znl] t giﬁiz‘;] SFF-8643 SFF-8639 Connector
»] Cable Interface x4 Cable Interface
T";E 1 o o Oulink OCulink Signal Names OCuLink Signal Names OuLink o/ o/p Erqm}:::sgcl:!»d} SFF'{T :;1 oo
PIN PIN PIN ROOT DIR ENDPoint PIN PIN PIN PIN PIN
RSV Al POWER 3.3 Wact RX. NO W IRE POWER 5V &1 Bl
GND B3 Al A2 GROUND GROUND B2 Bl D3
Hs B4 5] AZ PERDD & PETR0 B3 B2 4 E14 (PERPD) 56 (PERRD)
HS BS [E Ad PERND & PETAD B4 B3 D5 E13 (PERNO) S5 (PERND)
GND A3 A4 A5 GROUND — GROUND BS B4 G
Hs [¥ A5 A6 PERpI & PETI B6 BS @ 521 (PERp1) 513 (PERp1)
Hs 45 I A7 PERA1 & PETI B7 BE s 520 (PERN1) 512 (PERN1)
GND A6 A7 AB GROUND — GROUND B3 B7 &
5B Al AB 29 B2 TYPE (VR Py BR TYPE(VER ) EE] B2 5]
58 B1 AZ ALD CWAKE OBFF{VER) < CWAKES OBFF (VV5F) B10 B B2 P1(WAKEZ) P1(WAKEH)
) A10 A1l &ND — GND B11 B1D
S8 a A1l A12 REFCLK (VP EY REFCLK+ (V5P B12 B11 c2 E7 (REFCLK) E7 [REFCLK4)
S8 Dl Al2 Al3 REFCIK- (V5P) EY REFCLK- (V5P B13 B12 o2 E8 (REFCLK-) EE [REFCLK-)
GND B6 Al3 Ald GROUND - GROUND B4 B13 D6
HS B7 Alg AlS PERD2 <« PETRZ B15 Bl4 o7 S27 (PERp2) S21(PERp2)
Hs B2 A5 Al6 PERN2 < PETHZ B16 B1S DB 526 (PEFN2) 520 (PERN2)
GND B9 Al6 Al7 GROUND — GROUND B17 B16 ]
Hs [5] A7 AlR PERD3 & PETRA B18 BI7 o E21 (PERP3) 527 (PERp3)
Hs ) A18 Al PERNT <« PETRI B19 B1S s E20 PERN3) 526 (PERN3)
GND A9 Al9 A2D GROUND — GROUND B20 B19 ©
RSV A2l POWER 5 V #2 NO WIRE POWER 3.3 Vact T B21
I SN N N A S I I S N D R
RSV Bl POWER 5 V &1 NO WIRE POWER 3.3 Vact RX Al
GND D3 BL B2 GROUND — GROUND [¥] Al B3
Hs D4 B2 B3 PETR0 > PERGD A3 A2 B4 E10 (PETpD) 52 (PETpO)
HS D5 B3 B PETRO > PERMD M A3 B5 E11 [PETnD) 53 (PETnD)
GND B4 BS GROUND — GROUND I3 A A3
Hs c4 B5 BE PETp1 EY PERpT A6 A5 Ad 517 (PETpl) 59 (PETp1)
Hs cs B6 B7 PETAI > PERAl A7 AG A5 518 (PETn) 510 (PETn1)
GND 6 B7 BB GROUND — GROUND 8 A7 A6
58 A2 B BO JWACIK Py 2WCIK A9 A8 Al
58 B2 B9 B10 2W-DATA - 2W-DATA A0 ) Bl
S8 BI1D B11 D — GND A1 AlD
S8 v Bl B12 PERSTE (\5A) EY PERSTS (VV5F) A1 All c1 ES (PERSTH) ES (PERSTH)
58 D2 B12 B13 CPRSNT# (V5F) < CPRSNT# (V5P Al3 AL Dl
GND D6 B13 B14 GROUND — GROUND A4 FE] B6
Hs o7 B14 B15 PETR2 EY PERG? AlS Ald &7 523 (PETR2) 517 (PETR2)
Hs D8 B15 Bl5 PETRZ EY PERAZ AlG A15 BS 524 [PETN2) 518 PETN2)
GND D9 B16 B17 GROUND — GROUND AL7 Al6 B
Hs c7 B17 BiB PETRS > PEREA AR Al7 A7 E17 (PETR3) 523 (PETR3)
HS c8 B18 B19 PETRT EY PERIS Al9 A18 AB E18 (PETN3) E18 (PETN3)
GND 9 B19 B20 GROUND — GROUND A2 Al9 A9
RSV B21 POWER 3.3 Vart TX NO WIRE POWER 5V #2 A21
Mukti-Protocol Internal Cable Pinouts for SAS and/ or PCIe Page 25
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Table 7-2 Other Protocol (x8) Cables Based on SF-8621/ SAF~8654/ SA~8643 (1 of 2)

Root Endpoint Devices on Backplane
9402 Mult-Protoool 5402 Muli-Protoool
SFF-9300 | SFF-2643 SFFTE ES_‘ SFF_.EEIEI' { Other Protocol {Q/F]) (Other Frotocol {O/F)) SFF__EE 2:_1 SFF-‘_E Esf‘ SFF-2643 SFF-2639 Connector
(P4—circuit) | (BO-drcuit) CABLE (B0-circuit) [74-circuit)
x#8 Cable Interface x8 Cable Interface
Type 1 ase ase /P Other Protocal Other Protoco! asP a/P asP Guad PCI SFF-TA-1001
BX xd a8 x5 Signal Names Signal Names a8 A= ad Express® (x4} (=4}
PIN PIN PIM ROOT DIR END Pzt PIN PIN PIN PIM PIN
GND B3 Al Al GROUND _— GROUMND B1 B1 D3
H5 B4 A2 A2 P PETRO B2 B2 D4 E14 (PERpO) 55 (PERpO)
HS BS A3 A3 A FETHE B3 B3 o5 E13 (PERnD) 55 (PERNO)
GND A3 Al Al — GROUND B4 B4 ]
H5 Ad A5 AS P PETP1 BS BS ca 513 (PERp1)
HS AL AR Ab < PETn1 B& B& o 520 (PERn1) 512 (PERN1)
GND Ab A7 A7 — GROUMND B7 B7 03}
5B Al AR AR —> BE BE AZ
58 Bl AZ A3 = B3 B3 B2 P1[WAKE#) P1 (WAKE#®)
5B AlD AlD —_— ey B10 B10
58 il All All = (V5PA+] B11 B11 2 E7 (REFCLE+) E7 (REFCLK+)
5B o1 AlZ AlZ > - (¥5PA-) Biz B12 o2 ES (REFCLE-} ES (REFCLE-}
GMND B& Al3 Al3 —_— GROUND B13 B13 D&
HS B7 Ald Ald < PETp2 B14 B14 o7 527 (PERp2) 521(PERp2)
H5 BE AlS AlS € PETRZ B1S B15 [} 526 (PERNZ) 520 (PERnZ)
GND BS AlG AlG —_— GROUND Bl6 Bi6 DA
HS AT LT AlF « B17 B17 o E21 (PERp3) | s27 (PERp3)
H5 AR AlR AlR L= B18 B18 8 E20 (PERN3) %25 (PERn3)
GND A8 AlS AlS _— 513 B13 6]
RSV AZ0 POWER 3.3 Vact RX NO WIRE POWER 5V &1 B20
RSV A2l POWER 3.3 Vact TX NO WIRE POWER 5V &2 B21
GND B3 A2 GROUND —_— GROUND B22 D3
HS B4 AZO AZZ « PETES B23 B20 D4 E14 (PERpD) 55 (PERpD)
HS BS A21 AZd £ PETRY B24 B21 05 E13 (PERNO) 5% (PERNO)
GND A3 AZ2 AZS -_— GROUND B25 B22 a
Hs Ad AZ3 AZE & B26 B23 4 521 [PERp) 513 (PERpL)
HS AL A24 AZT € B27 B24 [} 520 (PERN1) 512 (PERn1)
GND Ab A25 A2E - B23 B25 6
5B Al AZb A29 x4 B29 B2& A2
5B Bl AZT A3D x4 B30 B27 B2 P1(WAKER) P1 [WAKES)
5B AZB A3l — B31 B2
SB a AZ9 A3Z = - B32 B29 c2 E7 (REFCLK+) E7 (REFCLK+)
58 01 A3D A3 = B- (V5PE B33 B30 02 ES [REFCLE-) E& (REFCLE-)
GND BB A3l AL — GROUMND B34 B31 De
H5 B7 A32 A35 = PETDS B35 B32 o7 S21{PERp2)
HS BE A3 A3f “« PETRE B3& B33 Os 520 (PERn2)
GND BS AZ4 AT -— GROUMND B37 B34 D4
HS AT B35 A3E P B38 B35 a E21 (PERp3) | s27(PERp3)
HS AR A3R A33 “« B33 B36 8 E20 (PERN3) 526 (PERn3)
GMND AS A37 AdD -_— GROUND B40 B37 ]

Mukti-Protocol Internal Cable Pinouts for SAS and/ or PCIe
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Table 7-3 Other Protocol (x8) Cables Based on SF-8621/ SA~8654/ SA~8643 (2 of 2)

Root Endpoint Devices on Backplane
SFF-BE54 SFERE21 9402 Mult-Protocol 9402 Muki-Protoco| p—— e —
SFF-2400 SFF-B543 (7a<circuit) | (80-dreuit) { Other Protocol {O/P)) CABLE {Other Protacal {O/F]) (80-circuit) (78 circuit) SFF-2643 SFF-263%9 Connector
%8 Cable Interface x8 Cable Interface
Type 1 a/rP a/pP aF Other Protocol Other Protoool a/F asF ayF Guad PCl SFF-TA-1001
ax xd x5 x5 Signal Names Signal Names x5 x5 xd Express® | =4} =4}
PIN PIN FIN ROOQT IR END Point FIN FIN FIN PIN PIN
GND D3 B1 Bl GROUND — GROUND Al Al B3
H5 D4 B2 B2 FPETPO > PERDD AZ A2 B4 E10 (PETpO) 52 (PETRO)
HE [nis} B3 B3 PETRG - A3 A3 BS E11 (PETng) 53 (PETnO}
GND c3 B4 B4 GROUND _— A4 Ad A3
Hs ca 8BS 8BS PETR1 > AS AS 24 S17 (PETp1) 59 [PETp1)
H5 5 B& B& PETRI - Ab Ab AS 518 (PETnl) 510 (PETn1)
GND CE B7 B7 GROUND —_— A7 AT AB
5B AZ BE BE JW-CLEA t=3 AR AR Al
5B B2 Ba Ba JW-0ATAA L= a9 A3 Bl
sB B10 B10 e _— AlD AlD
5B Q Bl11 B11 - All All C1 ES (PERST#) ES (PERSTH)
5B bz B12 B12Z & AlZ Al12 o1
GMND D6 B13 B13 — Al Al B&
HS D7 B14 Bi4 > A4 AL4 B7 523 [PETp2) $17 (PETp2)
HS5 03 B15 B15 - AlS AlS B2 524 (PETn2) 518 (PETn2)
GND DA Bls Bi6 GROUND _— GROUND AlG Als BS
H5 c7 B17 B17 PETD3 > PERp3 A17 A7 A7 E17 (PETp3) $23 (PETp3)
HS CE B1E8 B18 PETH —* PERR3 AlB AlLR AR E18 (PETn3) 524 (PETn3)
GMND ) B13 B13 GROUND _— GROLUND AlS AlS AS
RS B20 POWER 5V #1 NO WIRE POWER 3.3 Vact RX A20
RSW B21 POWER 5V #2 NO WIRE POWER 3.3 Vact TX A2l
GND D3 B22 GROUND - GROUND A2 B3
Hs D4 B20 B33 FETpd Y 23 A20 B4 E10 (PETpO) 52 (PETpO)
H5 o5 B21 B24 PETRY > A24 A2l BS E11 (PETnO) 53 (PETnO)
GMND c3 B22 B25 GROUND _— A25 A22 A3
Hs c4 B23 B26 > AZE AZ3 Al 517 (PETp1 59 (PETp1)
H5 C5 B24 B27 > A27 A AR 518 (PETni; 510 (PETn1)
GMND Ck B25 B28 -— AZB A2S AB
sB A2 B26 B239 > A29 AZb Al
5B B2 B2z B30 > ZW-DATASE A30 AZT Bl
5B B2E B31 _— A3l AZR
5B () B25 B3 > A32 A29 c1 ES (PERST#) ES (PERSTH)
5B o2 B30 B33 “« A33 A30 ol
GMND D& B31 B34 —_— AJd A3L B&
Hs D7 B32 B35 3 A35 A32 B7 523 (PETp2) 517 (PETp2)
H5 [} B33 B36 K4 A3G A3 B2 (PETn2) 518 (PETn2)
GND DA B34 B37 GROUND — GROUND A3T Azl BS
HS5 c7 B35 B38 FETD? - FPERpT AIE A3L A7 E17 (PETR3) $23 (PETp3)
HS5 C8 B3&6 B33 PETRT > PERRT A39 AR AR E18 [PETn3) 524 (PETn3)
GMND 5 B37 B4&D GROUND _— GROLUND Ad0 AZ7 A8
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Table 7-4 Other Protocol (x8) to OCuLink/ Other Protocol (x4) Y-Cables (1 of 2)

Root Endpoint Devices on Backplane
5402 Multi-Protocol 5402 Mult-Protocol
5FF-5400 | SFF-B543 {::-Tﬁ:ﬁf:; {;;?ffii { Other Protacol {0/P)) CABLE {oc U.ﬂ..\'ﬂk, Other Pratocol (O0/8)) {:;:]f:?:i {:BF_:??:JS;' SFF-8643 SFF-8639 Connector
x8 Cable Interface Pair of x4 Cable Interfaces
Type 1 ap om o Other Protocol Other Protocol Ocul ink oa.P a/p Quad PCI SFF-TA-100
ax Sigral Namas Signal Names xf »f »f Express® (x4) [x4)
PN PN PIN Roar DIR END Point PiM PN PIM PIN PIN
NO WIRE POWER 5V #1 Bl
GHD B3 Al Al — GROUND B2 Bl 02
HS B4 22 A2 « PETE0 B3 B2 D4 E14 [PERpO) 56 [FERpO)
Hs BS A3 A3 = FPETnD B4 B3 b5 E13 [PERNnD) 55 [PERND)
GHD A3 Ad A - GROUND B5 B4 G
HS A4 25 A5 « FETp1 BE BS I} 513 [FERp1)
HS AS ] AB < PETn1 B7 BE s 512 (PERn1)
GND Ab AT AT - GROUND B2 B7 e
B Al AR AB Lxd 8P TV B9 BS A2
't} Bl AR AR Lz c¥ B1O BS B2 P1[WAKEH) P1[WAKEH)
B AlD AlD - B11 B10
B Cl All All —* B12 B11 c2 E7 [REFCLK+) E7 [REFCLE+)
i} D1 Al2 Al2 -+ B13 B12 D2 EZ [REFCLK-) ES (REFCLK-)
GND BS Al3 Al3 — B14 B13 D&
HS B7 Al4 Al4 « Bi5 B14 o7 527 [PERp2) 521[FERpZ)
HS B2 Al5 AlS = Bls B15 0223 526 [PERnZ2) 520 [PERN2)
GND B3 Ale Alg GROUND — GROUND B17 BlG 2]
HS AT AT A7 PERp3 “ PETp3 B12 B17 c7 E21 [PERp3) 527 (PERp3)
Hs AR AlR AlB FE! = FPETn3 B19 B18 c2 E20 (PERN3) 526 [PERN3)
GND AS AlS Al3 GROUND — GROUND B20 B19 -]
RSV A POWER 3.3 Vact RX NO WIRE POWER 3.3 Vact TX B21
RSV A1 POWER 3.3 Vact TX MNO WIRE POWER_5V#1 Bl
GND B3 AlS A22 GROUND — GROUMD B2 Bl o
HS B4 A20 A3 « FETpd B2 B2 D4 E14 [FERpO) 56 [FERpO)
HS BE A2l A4 = PETnd B4 B3 D5 E13 [PERnD) 55 [PERNO)
GND A3 A2 A5 — GROUND B5 B4 G
HS A4 A23 A5 - BE BS I} 513 [FERp1)
H5 AL A24 A7 < B7 B& 5 512 [PERN1)
GND AL A5 A3 — B3 B7 (o]
B Al A2 AZS Lxd B9 B3 AZ
i} Bl AZY A3D “—F B1O B B2 P1[WAKEH) P1[WAKEH)
B A2B A3l — B11 B10
B Cl AZS A32 =+ B12 B11 c2 E7 [REFCLK+) E7 [REFCLE+)
B D1 A30 A33 [ KB- -3 B13 B12 D2 ES (REFCLE-) E2 [REFCLE-)
GND B& A3l A3l GROUND — GROUND B14 B13 D&
HS B7 A3 A3S & “ FETp& B15 Bi14 o7 527 [PERp2) 521(PERp2)
Hs B2 A33 A3s & = ! Bil& B15 053 526 [PERN2) 520 [PERN2)
GND B3 A3 AT GROUND - GROUND B17 B16 D3
HS AT A35 A3B fer = FPETp? Bi2 B17 c7 E21 [PERp3) 527 (PERp3)
HS AR Ade A3g PERRF = PETn7? B19 B18 ) E20 [PERN3) 526 [PERNn3)
GND AD AT ALD GROUND — GROUND B20 B15 5]
MO WIRE POWER 3.3 Vact TX B21
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Table 7-5 Other Protocol (x8) to OCuLink/ Other Protocol Y-Cables (2 of 2)

SH~9402 Rev 1.1

Root Endpoint DEWCES
9402 Mult-Protoool 9402 Mult-Protocol
SFF-9400 | SFF-3543 {::_:_Iisl; {;;iffji' {Othar Protocol {0/P)) CABLE {C‘L’uf__h."(, Other Protacal (0/8)) {:;—Eisjil:} {:;_Fil:ib SFF-2643 SFF-2639 Connector
x3 Cable Interface Pair of x4 Cable Interfaces
Type 1 amp o o/p Jther Protocol ther Protocol OCulink 1.0 ase ase Quad PCI SFF-TA-1004
X Signal Names Signal Names o o xd Express® [xd) [x4)
PN PN PIM ROOT DIR END Point PN PN PIN PIM PIM
MO WIRE POWER Al
GHND D3 Bl Bl GROUND — GROLUND A2 Al B3
HS D4 B2 B2 PETDO > FERDD AF Az el E10 [PETRO) 52 [PET p0}
HS D5 B3 B3 FETRO - FPERRD Ad A2 85 E11 [FETnO) 53 [PETnO)
GHD L6 B4 B4 GROUMD - GROUND As AF
HS o4 B5 B5 PETp1 > FERp1 A5 A5 Ad 517 (PETp1) 55 (PETRL)
HS 5 B& B& PETn1 - FERn1 A7 A5 AS 518 [PETnl) 510 [PETn1)
GND =] B7 B7 GROUND — GROLUND AR A7 Ab
=t A2 B8 BE JW-CLrA L4 ZW-CLKA Ag A Al
B B2 B9 B9 Fd — A0 Ag A1
B B1O B1O GND - A1l A1g
B c2 B11 B11 > Al2 Al11 C1 ES [PERST#) ES [PERST#H)
=t D2 B12 B12 “ Al13 Al2 o1
GND D& B13 B13 — Ald Al3 BE
HS D7 B14 B14 FETpZ - FERpZ Al5 Ald B7 523 (PETp2) 517 [PETp2)
HS D& B15 B15 PETRZ > FERNZ Als Al5 B8 524 (PETn2) 518 [PETn2)
GND Dg Bl6 Ble GROUND - GROUND A7 Als BS
HS c7 B17 B17 o3 > FERD3 All AlLT7 A7 E17 (PETR3) 523 [PETp3)
HS ] B13 B13 PETR3 - FERNZ AlS Al13 AR E12 [PETR2) 524 [PETn3)
GND o] B19 B19 GROUND — GROLUND A20 AlS A5
RSV B20 POWER 5V #1 MO WIRE POWER 5V #2 A21
RSW B21 POWER 5V #2 MO WIRE POWER 3.3 Vact RX Al
GND D3 B15 B22 GROUND - GROLUND A2 Al B3
HS D4 B2D B23 FETpd - FERDY A3 A2 B4 E10 [FETRO) 52 (PETpO}
HS D5 B21 B24 PETnd > FERR4 24 A3 B5 E11 (PETnd) 53 (PETnO)
GND 3 B22 B25 GROUND — GROUND AS Ad A3
HS o4 B23 B26 > A6 A5 A4 517 (PETp1) 59 [PETp1}
HS 5 B24 B27 2 A7 25 AL g (PETn1) 510 [PETn1)
GND v ] B25 B23 - AS AT AR
B AZ B26 B29 “* AT AR Al
4] B2 B27 B30 L4 410 AT B1
=t B2E8 B31 - A1 A10
B c2 B29 B32 > A12 A1l C1 ES [PERST#) ES [PERST#H]
B D2 B30 B33 = R A13 Al2 D1
GND D& B31 B34 GROUND — GROUND Ala Al B&
HS D7 B32 B35 PETpS/ - FERpE Al5 Alg B7 523 (PETp2) 517 (PETp2)
HS D& B33 B36 PETné > PERNG Als Al5 BE 524 (PETn2) 518 [PETn2)
GND D9 B34 B37 GROUMD — GROUND AT Als B9
HS c7 B3s B38 PETP7 > FERD? AlS AL7 A7 E17 (PETp3) 523 [PETp3)
HS e B36 B39 FPETR7 - FPERR7 Al Al3 A2 E18 [PETn3) 524 [PETn3)
GND o] B37 B40 GROUND — GROLND A0 AlS A5
MO WIRE POWER 5V #2 A
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Table 7-6 PCIe OCuLink/ Other 2-Wire Type/ UBM Sideband Table (1 of 1)

SH~9402 Rev 1.1

Sideband Signal Assignments Root Endpoint/ Backplane
SFF-2402 Signal / Pin Assigments for PCle / Other Protocol Cables ;355;:_; m} ‘35;_; rﬁ?ﬁ ( 452':;?5,2.:} CABLE | ( 4552 I?ZEIEIL :gg-Fci ?&5:} wsg_g'fgﬂf}
Dcpﬂ?“k ot e;FEF'mT*'“E S _ﬁ'ﬂ 005 op oip OCuLink OCuLink oip oip
Signal Name Signal Narme Signal Narme PIN PIN PN DIR PIN PIN PIN
BP_TYPE/VSP BP_TYPE/VSP BP_TYPE (SBT) Al AB Ag “= Ba Ba A2
CWAKER OBFF V3P AN _RST# (SB4) B1 AD A0 - B10 B9 B2
GMND W3P GMND (3B3) — A0 Al — B11 B10 —
WSP{+) VSP+ REFCLE+ (SB+) C1 AN A2 - B12 B11 c2
VEP(-) ViEp- REFCLK- (5B-) D1 412 A13 = B13 B12 D2
2W-CLK 2W-CLK 2W-CLK (SB0) AZ B3 B3 —> AD AB Al
2N-DATA 2W-DATA 2W-DATA (SB1) B2 B9 B10 —> A0 AD B1
GMND GHD GMND (2B2) = B10 B11 — Al A0 =
PERST# WSP PERETH (SB5) c2 B11 B12 - A2 A1 C1
CPRSMT# VSP CHG_DETECT# CPRSNT# (SBE) D2 B12 B13 P 413 412 D1

In Table 7-6 above, three (3) possible sideband connection types are shown that support PCle OCuLink, S FF-8448 Other 2-Wire Type, and SFF-
TA-1005 UBM. UBM supports both SAS and PCle software management. It also fits within the Other 2-Wire Type defined in SFF-8448. Therefore,
implementing one of the UBM hardware/ pinouts above enables a common PCle/ SAS-4 reversible cable.

Note: All the highspeed connections shown in Table 7-1 through Table 7-5 are common and independent of the sideband interface implemented.

Mukti-Protocol Internal Cable Pinouts for SAS and/ or PCIe

Page 30

Copyright © 2019 SNIA. All rights reserved.



PUBLISHED SFF-9402 Rev 1.1

8. SAS-4 (SFF-8621/ SFF-8654), MiniSAS HD (SFF-8643), MiniSAS (SFF-8087) (Legacy) Not

Reversible Cables

The following seven (7) tables provide recommended signal assignments for SAS-4 (SFF-8621/ SFF-8654) and SAS-2.1/ SAS-3 (SFF-8087/ SFF-
8643) only applications.

These cables are "NOT” reversible meaning that they cannot be flipped end to end between controller and a backplane. The SAS -4 specification
moved SB4 and SB5 to allow SB+/- to be placed on dedicated pins to better optimize the SFF-8621/ SFF-8654 interfaces for multiprotocol operation.
This indirectly impacted physical pin assignments for SB1/ SB2 and SB3/ SB4 on the x4 and SB[A,B]1, SB[A,B]2, SB[A,B]3 and SB[A,B]4 on the x8
configurations.

1.

2.

SAS (x4) SFF-8087/ SFF-8643 Controller to SFF-8621/ SFF-8654 Backplane
Table 8-1 defines a cable solution between a controller with SFF-8087/ SFF-8643 to a backplane with SFF-8621/ SFF-8654
SAS (x4) SFF-8621/ SFF-8654 Controller to SFF-8087/ SFF-8643 Backplane
Table 8-2 defines a cable solution between a controller with SFF-8621/ SFF-8654 to a backplane with legacy SFF-8087/ SFF-8643.
SAS (x8) SFF-8087/ SFF-8643 Controller to SFF-8621/ SFF-8654 Backplane
Table 8-3 and Table 8-4 defines a cable solution between a controller with SFF-8087/ SFF-8654 to a backplane with SAS-4 SFF-8621/ SFF-
8654.
a. Note: This configuration could be considered as a Y-Cable for a pair of legacy x4 on a controller to backplane with x8 SAS-4
connections.
SAS (x8) SFF-8621/ SFF-8654 Controller to SFF-8087/ SFF-8643 Backplane
Table 8-5 and Table 8-6 defines a cable solution between a controller with SAS-4 SFF-8621/ SFF-8654 and a backplane with legacy SFF-
8087/ SFF-8654 x8.
a. Note: This configuration could be considered as a Y-Cable with a SAS-4 x8 on the controller and a pair of legacy x4s on a
backplane connection.
SFF-9402 SAS Sidebands SAS-4 (SFF-8621/ SFF-8654) and SAS-2.1/ SAS 3 Legacy( SFF-8643/ SFF-8087)
Table 8-7 was provided to show NON-REVERSIBLE SAS sideband physical pin assignments for cables that utilize SFF-8087 / SFF-8643
(Legacy) and SFF-8621/ SFF-8654 (SAS-4). The sideband signals are “highlighted” to indicate why these assemblies cannot be flipped
between controller and backplane (This condition was due to changes in the SAS-4 spedfication that moved SB4 and SB5 to allow SB+/-
to be placed on dedicated pins to better optimize the SFF-8621/ SFF-8654 interfaces for multiprotocol operations. This indirectly impacted
physical pin assignments for SB1/ SB2 and SB3/ SB4 on the x4 and SB[A,B]1, SB[A,B]2, SB[A,B]3 and SB[A,B]4 on the x8 configurations).
a. Note: SAS sideband management consists of SFF-8448 SGPIO, Standard 2-Wire Type, and Other 2-Wire Type/ SFF-TA-1001 UBM.
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Table 8-1 SAS(x4) SF~8087/ SFH-8643 Controller to SF-8621/ SF~-8654 Backplane (1 of 1)

Controller Backplane Device on Backplane
0402 SAS Non-Symetrical Legacy 9402 SAS Mon-Symetrical —— ——
SFF-9400 SFF-80B7 SFF-8643 (SFF-B087, SFF-8543) to SAS4 CABLE SAS-] to Legacy (SFF-BOBT, SFF- 42 cireut) (38-circuit) SFF-8639 Connector
(x4) Cable Interface 8643) (x4) Cable Interface t
T"';E Lol sas21 | sas2a3 gi?:g;;ble ﬁf:;f;hle sAS4 sAs4 MultiLink SAS™
PIM PIM Controller DIR Backplane PIM PN PIM
RSV RESERVED NOWIRE RESERVED Bl
GND Al B3 GROUND - GROUND B2 Bl
HS A2 B4 RXO+ < X+ B3 B2 50 (TH0+)
HS A3 B5 R¥D- L TXO- B4 B3 55 (TX0-)
GND Ad A3 GROUND — GROUND BS B4
HS AS Al R¥1+ € X1+ B& B5 513 (TX1+)
HS AB AS R¥1- % >1- B7 B& 512 (TX1-)
GND AT Ab GROUND - GROUND B8 B7
5B 2B Al BP_TYPE(SB7) & BP_TYPE [SB7) B2 B2
5B ALD a RESET, SDataOut (SB4) - RESET, SDataOut (5B4) B10O B3
S8 g Bl GND{5B3) — GND (SB3) Bl1 B10
5B (SB+) 4 (SB+) B12 B11
5B (58-) > [55-) B13 B12
GND Al2 B6 GROUND — GROUND B14 B13
HS Al3 B7 RX2+ & ™2+ B15 Bl4 521 (TX2+)
HS Ald B2 RX2- % TX2- Bl6 B15 520 (TX2-)
GND AlS B9 GROUND — GROUND B17 Bl6
HS AlG A7 RK3+ € X3+ B18 B17 527 (TX3+)
HS AlT AR RX3- £ TX3- B19 B18 526 (TX3-)
GND AlB A9 GROUND — GROUND B20 B19
RSV RESERVED NOWIRE RESERVED B21
N S AN AN N S A N
R3V RESERVED NOWIRE RESERVED Al
GND B1 D3 GROUND - GROUND A2 Al
HS B2 D4 TXO+ - RXO+ A3 A2 32 (RX0+)
HS B3 D5 THO- - R¥D- A4 A3 53 (RX0-)
GND B4 3 GROUND — GROUND A5 A4
H5 BS c4 X1+ Y RX1+ 46 A5 59 (R)1+)
HS B6 C5 T*1- - RX1- AT AR 510 (RX1-)
GND B7 ] GROUND - GROUND AB A7
5B B2 A2 2W-CLK, Sciock [S80) P 2W-CLK, SClock (S80) A9 AR
58 B9 B2 2W-DATA, Sload (5B1) = 2W-DATA, Sload (5B1) AlD A9
58 B10 [l GMD (582) = (582)GND (582) ALl A10
5B A1l Dl ADD, SDatain (385) > ADD, SDataln (SB5) n12 A1l
sB B11 D2 CNTRLR_TYPE [SBE) - CNTRLR_TYPE (SB6) 413 512
GND B12 D& GROUND - GROUND Al4 Al
H5 B13 D7 TX2+ - RX2+ AlS Ald 517 [RX2+)
HS B14 D8 T2- 4 RX2- AlG Al 518 (RX2-)
GND B15 09 GROUND GROUND 817 Als
HS B16 c7 X3+ - RXG+ A18 AL7 523 (RXG+)
HS B17 C8 TX3- - RXG- AlS AlB 524 (RXF)
GND B18 co GROUND — GROUND A20 Al9
RSV RESERVED NOWIRE RESERVED ANl
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Table 8-2 SAS (x4) SFF-8621/ SH-8654 Controller to SF~8087/ SA~-8643 Backplane (1 of 1)

Backplane Device on Backplane
SEE-BE54 — 9402 SAS Non-Symetrical SAS-S to 9402 SAS Non-Symetrical Legaoy (SFF-
SFE-9400 8circuit) | (42-cireutt) Legacy (SFF-B0B7, SFF-8643) (x4) Cable| - ap g | BOSY. SFF-8643)t0 SAS4 (d) Cable | SFF-8643 | SFF-BOB7 SFF-8639 Connector
Interface Interface
T"‘LE 1 SAS4 SAS4 ﬂ?g;ﬁ;me msggi;hle SAS2.1,3 | SASZ.1 MutiLink SAS™
PN PIN Controller DIR Backplane PN PN PIM
RSV Al RESERWED NOWIRE RESERWED!
GND Al A2 GROUND - GROUND D3 Bl
HS A2 A3 R¥0+ “ THO+ D4 B2 S6 (THO+
HS A3 Ad RXD- L TXO- D5 B3 S5 (THD-)
GMND Al A5 GROUMND — GROUMND c3 B4
HS A5 A6 RX1+ FE ™1+ c4 BS 513 (THl+)
HS Ab AT RX1- L TX1- c5 Bé 512 (TX1-)
GND A7 AB GROUND — GROUND o B7
58 A3 AS BP_TYPE (SB7) LS BP_TYPE (SB7) A2 B8
SB A9 AlD RESET, SDataOut (5B4) = RESET, SData0ut (5B4) c2 B10
SB A1D All GND (SB3) = GND {5B3) B2 B9
5B A1l A2 (5B+) 3 =)
5B 212 A13 (58] 3 (5B
GND Al3 Ald GROUND — GROUND D6 Bl12
HS Ald Al15 RX2+ L TX2+ o7 B13 521 (Tx2+)
HS A5 AlR RX2- £ TX2- D8 Bl4 S20 (TX2-)
GND Als Al7 GROUND — GROUND D9 B15
HS A17 A1B RX3+ £ TX3+ c7 Bl6 527 [Tx3+)
HS AlR Al8 RG- LS TXS- c8 B17 526 (TX3-)
GND Al9 A20 GROUND — GROUND 9 B18
RSV A1 RESERVED MNC RESERVED
- -+ r ¢ [ |
RSW Bl RESERVED MNC RESERVED
GND Bl B2 GROUND GROUND B3 Al
HS B2 B3 THD+ - RXD+ B4 a2 52 [RXO+)
HS B3 B4 THO- 3 RX0- BS A3 53 (RXD-)
GND B4 BS GROUND — GROUND A3 M
Hs BS BG ™+ 3 RX1+ v 25 58 (R4
HS B& B7 TX1- -3 RX1- A5 A5 S10 (RX1-)
GND B7 B3 GROUND — GROUND A6 A7
5B BE B9 2W-CLK, Sclock (SBO) P 2W-CLK, 5C lock [SBD) Al AR
5B B3 B10 2W-DATA, Sload (SB1) > 2W-DATA, Sload (SB1) Bl A9
58 B10 B11 GND (582) = (5B2)GND (5B2) Cc1 AlD
5B B11 B12 ADD, SDataln (385) > ADD, SDaain (385) o2 B11
5B B12 B13 CNTRLR_TYPE (SBE) Y CNTRLR_TYPE (586) Dl All
GND B13 B14 GROUMND — GROUMND B A2
HS B14 B15 ™2+ > R¥2+ B7 Al3 S17 (RX2+)
HS Bl15 Bl6 TX2- 2> RX2- B2 Ald S18 [Rw24)
GND Blb B17 GROUND — GROUND B9 AlS
HS B17 B18 TH3+ 3 RX3+ AT Alb 523 (RX3+
HS Bl8 B19 TX3- - RX3- A2 AL 524 [RX3-)
GND B19 B20 GROUND - GROUND A AlB
RSV B21 RESERVED NOWIRE RESERVED
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Table 8-3 SAS (x8) SH—-8087/ SH—-8643 Controller to SF-8621/ SH—-8654 Backplane (1 of 2)
Controller Backplane Devices on Backplane
‘5402 5A5 Mon-S5ymetrical Legacy (SFF-B0ET, 9402 5A5 Mon-S5ymetrical
SFF-9400 | SFF-3087 | SFF-3643 SFF-8643) [:d‘; Pair to SA_:: [:alh Cable J CABLE 5754 (x8) tolegacy [SF:EUE?, SFF-8643) SFF?EI_I SFF?ESA.‘[?A_ SFF-86 3.9 Cannector
: [BO-cir cuit) drcuit) (Pair of x4)
Interface (x4} Pair Cable Interface
Typel SASZL | SASZLI | oot (%4) SAS Lagacy/ SFF-8448 Cables Sx SAS-4/ SFF-2448 Cable sAs4 SAS4 Multilink SAS™
B3 xd xd x3 x3
PIN PIN Controller DIR Backplane PIN PIN PIN
GND Al B3 GROUND - GROUND B1 B1
HE A2 B4 R+ & TXO+ B2 B2 56 [THO+)
HS A3 BS RX0- & T™O- B3 B3 55 (T¥D-)
GND Al A2 GROUND - GROUND B4 B4
HE A5 Al REL+ £ X1+ BS BS 513 (TX14)
HE AS AS RX1- & T™1- BE BE 512 (TX1-)
GND AT AB GROUND - GROUND B7 B7
5B A8 Al BP_TYPEA|SBTA) I BP_TYPEA [SB7A) BS BS
5B ALD c1 RESETA, SData0utA(5Baa) = RESETA, 5DataOuth (SB4A) BE B9
B A3 B1 GND{SB3A) - GND [SE3A) B10 B10
B SBA+) - [SBA+) B11 B11
5B [5BA-) -+ [sBA-) B1Z B1Z
GND Al2 B GROUND - GROUND B13 B13
HS Al3 B7 REZ+ & THI+ B14 B14 521 (TX2+4)
HS Ald BE REZ- & ™2- B15 B15 520 (TX2-)
GND Al5 B9 GROUND - GROUND B16 B16
HS AlE A7 R+ £« THI+ B17 B17 527 (TH3+4)
HS AL7 AR RE3- & TH3- B8 B1E 526 (TH3-)
GND AlE A3 GROUND - GROUND B19 B13
RSV RESERVED NO WIRE RESERVED B20
RSV RESERVED NO WIRE RESERVED B21
GND Al B3 GROUND - GROUND B22 B13
HS A2 B4 REd+ & THd+ BI3 B20 56 [THO+)
HS AZ BS REd- & T™4- B24 B21 55 [THD-)
GND Al A3 GROUND - GROUND B25 B22
HS AS Ad REG+ & THG+ B26 B23 513 (TX14)
HS AR AS RS- £« TH5- BI7 B24 512 (TH1)
GND AT AB GROUND - GROUND B28 B25
SB AR A BP_TYPEB|SB7E) & BP_TYPEE [SB7B) B3 BIE
SB A1D c1 RESETB, 5DataOuth (5 B48) 3 RESETB, SData0utB (SB4B) B30 B27
5B A9 Bl GND{SB3E) - GND (SB3B) B31 B2E
SB [SBB+) > [SBB+) B3Z B3
5B [sBB-) - [SBE-) B33 B30
GND AlL2 B6 GROUND - GROUND B34 B31
HS Al3 B7 REE+ & THE+ B35 B3z 521 (TX2+4)
HS Ald BE REE- & THE- B35 B33 520 (THZ-)
GND Al5 B9 GROUND - GROUND B37 B34
HS AlE A7 R+ £« THT+ B3E B35 527 (TH3+4)
HS AlL7 AZ RET- £ T®T- B33 B36 526 (TH3-)
GND AlE A3 GROUND - GROUND B4D B37
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Table 8-4 SAS (x8) SFF-8087/ SH-8643 Controller to SF~-8621/ SA~-8654 Backplane (2 of 2)
Controller Backplane DEVICE
5402 5A5 Non-5ymetrical 9402 SAS Mon-Symetrical SEF8621 — SFF-B639 Connector
SFF-9400 SFF-3087 SFF-3643 Legacy [SFF-8087, SFF-B643) (x4) Pair CABLE SAS-4 (xB) to LE-g.aL'I,‘ [SFF-B3087, SFF-B643) (B0-circuit) (74-circuit) [Pair of x&)
to 5A5-4 (x8] Cable Interface [#4] Pair Cable Interface
Typel SAS2.1 | SAS2.1,3 Pair of (x4) SAS Legacy/ SFF-24428 2x SAS 4/ SFF-2443 SAS4 SAS 4 Multitink SAS™
ax il il Cables Cables %2 x2
PIN PIN Controller DIR Backplane PIN PIN PIN
GND B1 D2 GROUND -_ GROUND Al Al
HS B2 D4 THO+ > R¥D+ A2 A2 S2 (R¥D+)
HS B3 D5 THO- > RO A3 A3 S3 (RXD-)
GND B4 3 GROUND - GROUND Al AL
HS B5 Cc4 TH1+ > R¥1+ A5 A5 58 (R¥1+)
H= Bb ] Tx1- K RX1- AS AR 510 (RX1-)
GND B7 Cb GROUND - GROUND AT A7
58 BE AZ 2W-CLKA, SClocka (SBOA) 3 2W-CLEA, SClockA (SBOA) AR AR
g B9 B2 2W-DATAA, SLoadA (5B1A) Py IW_DATAA, Sloada (SB1A) A3 A3
5B B10 c2 GND [5B2A) — GND (5B2A) A1D ALD
5B A1l D1 ADDA, SDatalnA [SESA) o ADDA, SDatalnA (SBSA) A1l A1
5B B11 02 CNTRLR_TYPEA [SBGA) K4 CNTRLR_TYPEA [SB&) AlZ Al
GND B12 D& GROUND - GROUND Al3 Al
HS Bi3 o7 TEZ+ >+ R¥2+ Al Ald 517 (RX2+)
HS Bl4 ] Tx2- >+ R¥2- AlS AlS S18 (RE2-)
GND B15 D3 GROUND -_ GROUND AlB AlG
HS Bl& c7 TE3+ > R¥3+ AlT A7 523 (RX3+)
HS B17 C8 Ti3- > R¥3- AlR AR S24 (RX3-)
GND B1E o GROUND - GROUND AlS AlS
RSV RESERVED NO WIRE RESERVED AZD
RSV RESERVED NO WIRE RESERVED A2l
GND Bl (] GROUND - GROUND AZ22 AlD
HS B2 D4 TX4+ -+ R4+ AZ3 A20 52 [R¥0+)
HS B3 D5 TH4- = RE4d- Azl A2l S3 (RXD-)
GND B4 ] GROUND - GROUND A25 A22
HS B5 c4 TS+ > R¥G+ A6 A3 59 (R¥1+)
HS Bb ] THE- K RE5- AZT AZd 510 (RX1-)
GND B7 Cb GROUND - GROUND AZE A25
58 BE AZ 2W-CLKB, SClockB (SBOB) 3 2W-CLKE, SClockB (SBOB) A2 AZG
58 B9 B2 2W-DATAB, SLoadB (5B1B) L 2W-DATAB, SLoadB (SB1B) A3D A27
g B10 c2 GND (5B2B) — GND (5B2B) A3l A28
5B All D1 ADDB, SDatzInB [SBSE) Py ADDE, SDztzln (SB5B) A3z 423
5B B11 02 CNTRLR_TYPEE (SBGE) K4 CMNTRLR_TYPEE [SBEB) A3Z A0
GND B12 D& GROUND -_— GROUND A4 Al
HS Bi3 o7 TEE+ K R¥E+ AL A2 517 (RX2+)
HS Bl4 ] TEE >+ R¥& A3G A3 S18 (RE2-)
GND B15 (o] GROUND - GROUND AT A
HS Bl& c7 TET+ > BT+ AR A35 523 (RX3+)
HS B17 C8 Tx7- >+ RX7- A3 A3E 524 (RE3-)
GND B13 o GROUND - GROUND Ad0 A7
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Table 8-5 SAS (x8) SFF-8621/ SH-8654 Controller to SF~-8087/ SA~-8643 Backplane (1 of 2)
Controller Backplane Devices on Backplane
SFF-2654 SFr-gga1 | - SU2SAS Non-Symetrical SAS4 Le gquzsrf:fzu:?-;:z;:: alxd SFF-2639 C
SFF-3400 {7a-circuit) |  [BO-circuit) (x8) to Legacy (SFF-8087, SFF- CABLE ga;:i[rtu sns-; {x8) c;m: P4 seraesa | ser-aom {Pair u::::nm
£8643) (x4) Pair Cable Interface inter tace
Type 1 SAS-4 SA54 BX SAS Cables BX 5AS Cables SA5-2.1,3 | GAS2.1 MlultiLink SAS™
8X X8 X8 SFF-3448 SFF-3448 xd xd
PIN PIN Controller DR Backplane PIN PIN PIN
GND Al Al GROUND - GROUND D3 B1
HS A2 A2 RO+ & THD+ o4 B2 56 (THO+)
HS A3 A3 RH0- &« T®O- o5 B3 55 (THO-)
GND A4 Al GROUND - GROUND c3 B4
HS AS AS R 1+ & TH1+ c4 BS 513 (TH1+)
HS AB AS RX1- &« ™i- s BS 512 (TH1-)
GND A7 A7 GROUND - GROUND 6 B7
5B AS ¥} BP_TYPEA[SETA) €« BP_TYPEA [SBTA) Az B3
5B AG AD RESETA, 5DataOutA(SB4A) (=3 RESETA, SDataOuth [SE4A) 2 B10
5B A1D A1 GND{5B3A) - GND [SB3A) B2 B9
! All All [SBA+) = [sBA+)
5B A12 A2 [SBA-) > [SBA-)
GND A13 AL3 GROUND - GROUND D6 B12
HS Al4 Al4 RX2+ & X2+ o7 B13 521 (TK2+)
HS Al5S A1S RX2- €« TH2- DS B4 520 (TH2-)
GND Al6 Al GROUND - GROUND o9 B15
HS A17 ALT7 R¥3+ &« T¥3+ c7 B16 527 (TX3+)
HS AlS A1 RX3- « ™3- s B17 526 (TH3-)
GND Al AlS GROUND - GROUND 9 B18
RSV A20 RESERVED NO WIRE RESERVED
RSV A21 RESERVED NO WIRE RESERVED
GND Al A22 GROUND - GROUND D3 B1
HS A20 AZ3 R4+ €« THd+ 04 B2 56 (THO+)
HS A21 A24 RX4- € T™d- 05 B3 55 (TX0-)
GND A22 A5 GROUND - GROUND c3 B4
HS A23 AZE RX5+ €« THE+ 4 BS 513 (TX1+)
HS A24 A2T RH5- & THE- s BS 512 (TH1-)
GND A5 A2E GROUND - GROUND 6 B7
SE AZE AZ9 BP_TYPEB(SETE) = BP_TYPEB (SB7B) Az BE
SB AZT A3D RESETB, 5DataOutB(SB4B) =3 RESETE, SDataOutB |SB4E) 2 B10
5B AZB A3l GND{5B38) - GND [SB3B) B2 B9
5B AZ9 A2 (SBB+) = [SEE+)
SB A30 A33 {SEE) > {SEE)
GND A3l A34 GROUND - GROUND D6 B12
HS A32 A35 RXG# P THE+ o7 B13 521 (Tx2+)
HS A33 A3G RXE- & THE- D8 B4 520 [Tx2-)
GND A34 A3T GROUND - GROUND o9 B15
HS A35 A38 RXT+ & TXF+ c7 B16 527 (TX3+)
HS A36G A33 RX7- & ™7- c8 B17 526 (TH3-)
GND A37 AAD GROUND - GROUND 9 B18
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Table 8-6 SAS (x8) SFF-8621/ SH-8654 Controller to SF~-8087/ SA~-8643 Backplane (2 of 2)

Mukti-Protocol Internal Cable Pinouts for SAS and/ or PCIe

Controller

‘9402 5AS5 Non-5ymetrical 5A5-4

Backplane

Devices on Backplane

9402 5A5 Mon-5ymetrical

SFF-3400 [::_F;ii i;, [;;:Efj;, (x8) toLegacy (FF-8087,SFF- | cpp ¢ LEga;: i[::':ii’ ;;:‘Ec::r (8)| ez | ser-mner s FH: E:igr i‘:i::m"r
2643) (xd) Pair Cable Interface InterEsce
Type 1 A5 4 SASd EX SAS Cables EX 5AS Cables SA52.1,3 | SASZ.1 Tl SAe
2X x8 X8 SFF-B448 SFF-B448 xa x4
PIN PIN Controller DIR Backplane PIN PIN PIN
GND B1 B1 GROUND - GROUND B3 Al
HS B2 B2 ™D+ > RXO+ B4 Az 52 (R¥D+)
HS B3 B3 @O > RXO- BS A3 53 (RXD-}
GND B4 B4 GROUND - GROUND A3 Ad
Hs ES BS THL+ > RX1+ Ad A5 53 (R¥1+)
HS EE BE THL > RX1- AS AG 510 [RKL)
GND B7 B7 GROUND - GROUND AE A7
SB BE B2 2W-CLKA, SClackA (SEOA) o 2W-CLKA, SClockA (SE0A) Al 8
3 B3 B3 2W-DATAA, SLoadA (SBLA) = 2W-DATAA, SloadA (SB1A) B1 A8
5B B10 B10 GND [SB2A) = GND (5B2A) a AlD
3 B1l B11 ADDA, SDat=inA [SB5A) o ADDA, SOatzinA (SESA) Dz B1l
SH B12 B12 CNTRLR_TYPEA [SB5A) > CNTRLR_TYPEA [SBE) D1 ALl
GND B13 B13 GROUND - GROUND BE Al2
Hs B14 B14 ™™+ > RXZ+ B7 Al3 517 [RX2+)
HS B1S B15 TXZ > RX2- BE Ald 518 [RXZ-)
GND B16 B16 GROUND - GROUND B3 AlS
HS B17 B17 Tar > RX3+ A7 AlG 523 [R¥3+)
Hs B1g B18 T*: > RX3- A8 AL7 524 [R¥3)
GND B13 B13 GROUND - GROUND A3 AlE
RSV B20 RESERVED NO WIRE RESERVED
RSV B21 RESERVED NO WIRE RESERVED
GND B13 B22 GROUND - GROUND B3 Al
HS B20 B23 Tra+ > RKar B4 A2 S2 (R¥0+)
Hs B21 B24 X4 > RX4- BS 23 53 (RXD-)
GND B22 B25 GROUND — GROUND A3 A4
Hs B23 B26 THG+ > RXG+ A4 A5 53 (R¥1+)
HS B24 B27 TG > RS- AS A5 510 [RXL)
GND B25 B28 GROUND - GROUND AE A7
5B B26 B2 2W-CLKE, SClockE (SBOB) o 2W-CLKE, SClackE (SBO0B) a1 a8
S8 B27 B30 2W-DATAE, SLoadB (SB1E) o ZW-DATAB, SLoadE (5B1B) Bl AD
5B B28 B31 GND (SB2E) = GND (SB2B) a AlD
S8 B2 B3z ADDE, SDatalnB {SB5E) P ADDB, SDatzln [SB58) D2 B11
sB B30 B33 CNTRLR_TYPEB [SEGE) > CNTRLR_TYPEE [SEGE) D1 All
GND B31 B34 GROUND - GROUND BE AlL2
HS B3z B35 THG+ > RXG* B7 Al3 517 [RX2+)
HS B33 B36 TG > RXE- BE Ald 518 [RXZ-)
GND B34 B37 GROUND - GROUND B3 AlS
HS B35 B3g T+ = RXT+ A7 AlE 523 [R¥2+)
HS B35 B3s TX7- > RX7- A8 AL7 524 [R¥3-)
GND B37 B40 GROUND - GROUND A3 A18
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SH~9402 Rev 1.1

Sideband Signal Assignments Controller Backplane
SFF-9402 Signall Pin Assignments for Contoller SAS-4/ Legacy to| SFF-8087 | SFF-8643 | SFF-8654 | SFF-8621 SFF-8621 | SFF-8654 SFF-8643 SFF-8087
BackplaneSAS-4/ Legacy Interface Only (36-circuit) | (36-circuit) | {38-circuit) | (42-circuit) | cABLE | {42-circuit) |(38-circuit) | {36-circuit) | {36-circuit) |
SIDE SGPIO (SFF-8485) | Standard 2\Vire Type | Other 2Wire T uBm
BANDS SFF‘_MS ) SFF 8448 P et SFETAA005 SAS-21 | SAS21,3 | SAS4 SAS4 SAS4 SAS4 | sAs21,3 | SAs21
MAME Signal Name Signal Name Signal Name Signal Name PIN PIN PN PIN DIR PIN PIN PIN PIN
587 BF_TYPE BP_TYPE BF_TYPE/ V5P BF_TYPE AB Al AB A9 &« B9 B& A2 B&
5B4 SDataOut RESET VP 2W_RST# A0 C1 A9 AT 2.4~ B0 [----BH9 c2 B10
SB2 GND GND VSP GND A9 B1 A10 CAT O — B11 B0 [ B2 O BY
5B+ (5B+) (3B+) WSP+ (SB+) na na A1 A2 I B12 B11 na na
5B- (SB-) (SB-) V5P- (5B} na na A2 A13 = B13 B12 na na
=80 SClock JW-CLK JW-CLK IW-CLK B2 A2 Bg.--—--1 BIT-1_ &3 AQ AB A1 AB
SB1 SLoad 2W-DATA 2ZW-DATA 2W-DATA BO B2 o m B10 o PG AD B A9
5B2 GND GND GND GND B10 c2 B10 B — AN A0 c1 Al0
5B5 SDataln ADD WsP PERST# (na) Al D1 B11 B12 - A12 A1 D2 B11
5B6 CNTRLR_TYPE CNTRLR_TYPE VEP CHG_DETECT# CPRSNT# B11 D2 B12 B12 > A13 A2 D1 A1

Example: In Table 8-7 above, SFF-8643 Controller B2 connects to SFF-8621 Backplane A10 (RED) while SFF-8643 Backplane B2 connectors to
SFF-8621 Controller A11 (GREEN). As the table shows, both directions do not match; therefore, the cables are not reversible. This holds true for

any sideband connections between SFF-8087/ SFF-8643 and SFF-8621/ SFF-8654.

Table 8-7 above also defines the four (4) possible sideband connedtion types SFF-8448 SGPIO, Standard/ Other 2-Wire Type, and SFF-TA-1005
UBM. UBM supports SAS and PCIe management. It also fits within the Other 2-Wire Type defined in SFF-8448. Note: All the highspeed
connections shown in Table 8-1 through Table 8-6 are common and independent of the sideband interface implemented.
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