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Rev 1.1
PHY/TSG/OOB
SATA 2.5 ECN 018 — Updated LBP
RX/TX
SATA 2.5 ECN 021 — Gen 1 Return Loss (RX-06 / TX-06) added
SATA 2.5 ECN 023 — Common mode return loss adjusted (RX-04 / TX-04 limits adjusted)
SATA 2.5 ECN 024 — NRZ/Idle state requirements (all RX / TX measurements adjusted)
System Interop — Added ATAPI drive support
Cable Mechanical — Insertion / removal and pull-out
Pretest - Added
Informative tests:
RSG and Host Digital
Rev 1.2
Product Electrical - RSG — 10/33/62 MHz — normative
Product Electrical - RX/TX — Removed 2ns option for RX-01 / TX-01
Device Digital —
Split Host and Digital IPM apart,
GTR-05 informative,
Added IPM 10 second time outs
Device Mechanical — Add Slimline
Pretest — Changed from 2 ALIGN to 4 ALIGN Framed COMP Pattern
Informative tests: Host Digital
Rev 1.3
Changed references from SATA 2.5 to
Product Electrical - PHY/TSG/OOB
SATA 3.0 ECN 008 — JTF Calibration impacted TSG-09/-10/-11/-12
SATA 3.0 ECN 016 — Long Term Frequency stability & SSC — impacted PHY-02 / -04
SATA 3.0 ECN 017 — OOB - impacted OOB-02 / -03 / -04 / -05, -06 / -07
Product Electrical - RSG — Added 5 MHz Sj
SATA 3.0 ECN 009 — Framed COMP pattern use SATA 2.5 ECN 018 LBP pattern
Product Electrical — RX/TX — RX-02 / TX-02 obsolete
Pretest — Changed back to 2 ALIGN Framed COMP Pattern
Digital — Host — normative
Digital — Device — Documented minimum loop counts (IPM-03 /-04 / -11)
Informative tests:
Cable - eSATA cable (electrical and mechanical)
Product Mechanical - eSATA mechanical
Digital - Port Multiplier
Device Mechanical - uSATA
Rev 1.4
Added a list of ECN work items which need to be incorporated into the UTD Rev 1.4.
TX and RX testing made Informative
Renamed Framed Comp to FCOMP and removed reference to Long Comp Pattern



Changed references to uUSATA to Micro SATA for consistency with main spec.
Clarified ASR-03 measurement requirements
Added measurement requirement to SSP-12
OOB-06 added different measurement requirements for hosts versus devices and clarified number of
bursts to be captured
OOB-07 clarified number of bursts to be captured
Removed proposed (and rejected) OOB-08
Rev. 1.5
Added base jitter limit requirement to RSG-06
Added “Alternative sequence” for OOB-06
Added M.2 mechanical references in PCI Express M.2 Specification
Added TSG-17
Added intro statement to OOB-06
Changed OOB-06 host value from 174 to 2 720
Added IPM-12 & IPM-13 as Informative tests
Deleted Section 3.4 (reference to template)
Added SLP-01 to SLP-10
Rev. 1.6
Updated to Serial ATA Revision 3.5
Replaced section 2.1 & 2.2 with reference to base, updated section 1.3 to a table and UTD Impact
Rev. 1.6 Version 1.1
Updated to Serial ATA Revision 3.5
Changed all references from “align timing” to ALIGNp
Changed IPM-01 and IPM-09 host measurements to be from COMWAKE to ALIGNp
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1 Goals, objectives, and constraints

1.1 Overview

This document defines the test requirements specific to the SATA-IO Interoperability Program. Many of
the test requirements are associated with a subset of requirements included in Serial ATA Revision 3.5
and these test requirements are based upon the requirements for the Serial ATA protocol and features,
intended to verify a subset of the Specification requirements and ensuring compatibility for Serial ATA.
Not every feature or capability within the Serial ATA architecture may be included in the Integrator’s List
testing. The requirements are driven by the necessary capabilities of the Specification that are to be
verified by functional testing. There are additional test requirements which are intended to verify general
system interoperability which are not associated with any Specification requirements.

Some of the goals and requirements for the Interoperability Program documentation include:
a) maintain adherence to Serial ATA Specification(s) across all SATA products;
b) maintain compatibility with older hosts and devices without compromising product adherence to
the Specification; and
c) deliver standard test requirements for Serial ATA products.

1.2 References

This document is not a Serial ATA Specification, but includes requirements for testing adherence to a
subset of the Serial ATA Specification guidelines, in addition to system interoperability tests. This
document makes reference to the following Specifications and documents:

a) Serial ATA Revision 3.5. Available for download at www.sata-io.org;

b) AT Attachment with Packet Interface — 6 (ATA/ATAPI-6). Draft available at www.t13.org.
Published ATA/ATAPI Specifications available from ANSI at webstore.ansi.org or from Global
Engineering;

c) ACS-4:INCITS 529-201x ATA Command Set — 4 (ACS-4). Draft available at www.t13.0rg.
Published ATA/ATAPI Specifications available from ANSI at webstore.ansi.org or from Global
Engineering;

d) Serial ATA Interoperability Program Revision 1.3 Policy Document. Available for download at
www.sata-io.org; and

e) Serial ATA Interoperability Program Revision 1.3 Description Document. Available for download
at www.sata-io.org.

1.3 Changes

Change # | Description | UTD Impact

Changes to Serial ATA Revision 2.5

ECN0O01 COMWAKE retransmission No impact

ECNO002 Device Configuration Overlay No impact

ECNO003 L BadEnd and DFPDMAQ8 No impact

ECN004 Table 14 rise times Included — Impacted TSG-02

ECNO005 Cable test methodology Included — Impacted SI-01 to
SI-04

ECNO006 L RdvData and PIO Setup FIS No impact

ECNO0O07 READ LOG EXT clear SActive No impact

ECNO008 SYNC Escape in PIO-in No impact

ECNO009 Return-loss impedance balance Included — Impacted TX-05 and
RX-05

ECNO010 20 Dword latency No impact

ECNO11 ICRC bit in DPIOI3 and DPIOO3 No impact

ECNO013 eSATA connector bump No impact
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Change # | Description UTD Impact

ECNO014 OOB timing Included- Impacted OOB-01 to
00B-07

ECNO015 LT6:L_SendHold transition to LT7:L_SendCRC | No impact

ECNO018 LBP running disparity fix Included — Impacted TSG-01,
TSG-09 to TSG-13, TSG-15,
and RSG setup

ECNO019 BIST Activate FIS patterns No impact

ECNO020 Connector bump tolerances Included — Impacted MCI-01

ECNO21 Termination measured TDR or return loss Included — Impacted TX-01 and
TX-02

ECNO023 Common mode return loss relaxed Included — Impacted TX-04 and
RX-04

ECNO024 Impedance measurements applied signal Included — Impacted TX-04 and

TX-08

Changes to Serial ATA Revision 2.6

ECNO001v0 Slimline Bump Correction No impact
ECNO002v0 Latching Receptacle Bump Correction No impact
ECNO003v1 State Name Corrections No impact
ECNO004v2 Reserved SATA Log Page Numbers No impact
ECNO0O6v1 Remove F(baud)/10 requirement Impacted area already
informative
ECNO008v1 Clarify JTF used for F(baud)/500 measurement | Included — Impacted TSG and
RSG tests
ECNO009 LBP_COMP description Included — Impacted RSG tests
and System Interop
ECNO010v0 IPM Resume Speed Already included
ECNO011v5 Valid data and CRC requirements No impact
ECNO012v0 Correct bump tolerance overlap No impact
ECNO013v2 Editorial correction, IDENTIFY PACKET No impact
DEVICE table.
ECNO014v0 PACKETstatenames No impact
ECNO016 LongTermFregAccuracy_and_SSC_Tests Included — Impacted tests
PHY-02 and PHY-04
ECNO17 OOB Burst/Gap Measurement Included — added clarification
to OOB section
ECNO018v0 Correct Slimline power connector dimensions No impact
ECNO19v2 Cable ISI Test Source Risetime Included — Impacted test SI-09
ECNO21 Correct internal height dimension for eSATA Included in MXE-Ola
plug
ECNO022v1 Remove references to “"KB” No impact
ECNO023v1 Key Opening Correction (Slimline Host No impact
Receptacle Connector)
ECNO024 Impedance measurements Included — Impacted tests TX-
01 to TX-06 and RX-01 to RX-
06
ECNO025v1 Rise Time Measurements Included — Impacted TSG-02
ECNO27v1 Gen3i Rx Differential Return Loss Text Included — Impacted TX-07 and
Description and Figure Change — Clarification RX-07
Only
ECNO028 Clarification of Test Patterns for Measurements | No impact

Defined in 7.2 Electrical Specifications
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Change #

Description

UTD Impact

ECNO029 Addition of Pattern to the TX AC Common Mode | Included — Impacted TSG-04
Voltage (Gen3i) and TSG-16
Measurement Description

ECNO030v1 Grammatical Error in Section 7.3.2.3 No impact

ECNO031 Corrections to ECN # 004 No impact

ECNO032 Correction to TX AC Common Mode Voltage Included — Impacted TSG-16
Table Value ‘Units’

ECNO033v2 Definitions of Terms No impact

ECNO034v2 Corrections to Serial ATA Technical Proposal # | Included — Impacted DOF-02
005

ECNO035v1 Clarification of Words 76 to 79 No impact

ECNO036v31 | LIF SATA Clarifications No impact

ECNO037 Technical Integration WG changes No impact

ECNO038 Key clarification No impact

And the following new features and enhancements

TPR002 Gen3 register assignments No impact

TPR004 NCQ clarifications No impact

TPROQ5v2 SATA Speed Indicator in ID String Included — Impacted DOF-02

TPROO7v4 Automatic Partial to Slumber Transitions No impact

TPRO09v1 LIF Connector for 1.8” HDD for SATA Revision No impact
2.6

TPRO010v1.1 | Serial ATA NCQ Streaming Command No impact

TPRO11v1 Serial ATA NCQ QUEUE MANAGEMENT No impact
Command

TPRO12v1 Gen 1 Clock to Data Jitter Definition Included — Impacted TSG-09

TPRO0O13v1 Connector for 7mm slimline drives No impact

TPR014v6 Allow READ LOG DMA EXT to Clear NCQ Error | No impact

TPRO15 Remove Device Register from Signature Included — Added keyword na

for not applicable and GTR-01

TPRO16 Add Write-Read-Verify to SSP support Included — Impacted SSP-12

TPRO17 ATA8 ACS Alignment No impact

TPRO018 6G PHY Working Group Specification Revisions | Included — Added Gena3i

For Gen3i

Release that

incorporates errata against Revision 3.0

ECNO039 Gen3i TX Jitter Compliance Requirements Included — Impacted TSG-13
ECNO040 DCO Corrections No impact
ECNO041 To correct SATA Internal 4 Lane Pin No impact
assignments, Figure 44
ECNO042 MSATA Connector Pin Counts of Vendor No impact
Specific and Reserved Pins
ECNO043 Correction to description of ASR No impact
ECN044 Mathematical CIC for Geng3i No impact
ECNO045 Interface Detect Pin for mSATA Connector and No impact
the following new features and enhancements
ECNO046 IDENTIFY DEVICE words 63, 78 and 79 Included — Impacted SSP-13
ECNO047 Correction to description of APS status in No impact
Identify Packet Device
ECNO048 RX Impedance Balance Correction Included — Impacted RX-05
ECNO049 P51 Pull-Down Resistor Value and Reference No impact

Circuit and P43 Definition
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Change #

Description

UTD Impact

ECNO50 Asymmetric Amplitude and revisions to Included — Impacted TSG-15
Minimum Amplitude measurement methodology | and RSG calibration
ECNO51 Change of receiver test pattern specification to Included — Impacted RSG-05,
include Logo Framed Composite Pattern RSG-06, and SYT-09
ECNO052 Clarification of the Gen3i RX Tolerance Test Included — Impacted RSG-03
Signal Amplitude Calibration Methodology and RSG calibration
ECNO053 Gen-lll (6Ghps) RiseTime Specification Change | Included — Impacted TSG-02
ECNO054 Change to EMI Related Parameters: TX Included — Impacted TSG-05
Rise/Fall Imbalance - Elimination, and TX and TGS-06
Amplitude Imbalance - Margin Increase
ECNO055 Consistency of Register FIS nomenclature No impact
And the following new features and enhancements
TPR003 SSC Profile df/dt Excursion Limitation No impact
TPR019 HOLDr/HOLDAP Protocol Change for 6G SATA | No impact
TPR020 Extensions to the FPDMA QUEUED Command | No impact
Protocol to Support Fixed 512 Byte Block
Transfer DMA Commands
TPR021 Speed Clarification Included — Impacted GTR-02
TPR022 Required Link Power Management Included — Impacted IPM-12
TPR023 Apply SATA 2.5 Design Guide 2 for all devices No impact
TPR024 MSATA Connector Included — Impacted MDI-01
TPR025 NCQ Status bit 4 No impact
TPR026 Zero Power Slimline ODD No impact
TPR027 Add Sanitize State to SSP support No impact
TPR028 Micro SATA Connector P7 Definition No impact
TPR029 Clarification of Speed Negotiation No impact
TPRO030 Genlx, Gen2x Removal No impact
TPRO031 Hardware Control Feature Mechanism No impact
TPR032 COMINIT after POR Timing Included — Impacted ASR-01
TPR034 SATA Universal Storage Module No impact
TPRO036 NCQ Autosense No impact

Release that

incorporates errata against Revision 3.1

ECNO056 Tx AC Common Mode Voltage Change for Impacted TSG-16
Gen3
ECNO0O57 Internal Micro SATA and Slimline Gen3 No impact
ECNO058 Hardware Feature Control Correction No impact
ECNO059 Device Configuration Overlay Correction No impact
ECNO061 Dual Consecutive ALIGNp Sequence No impact
ECNO062 Tx Min Amplitude Cleanup Included — Impacted TSG-15
ECNO063 Rx Rise/Fall Time Reinstated Included — Impacted RSG
calibration
ECNO064 ErrorFlush Cleanup No impact
ECNO065 Identify Modification Included — Impacted SSP-13
ECNO066 Tx AC Common Mode Voltage Procedural Impacted TSG-16
Simplification
ECNO67 Port Multiplier Signature for Software Reset, No impact
Description of | field of Set Device Bits FIS,
NCQ Queue Management Subcommand
response, Typo Error in GSCR Reference
ECNO068 Device Sleep Voltage Spec Adjustment No impact
ECNO069 Hardware Feature Control Bug No impact
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Change # | Description UTD Impact

ECNO070 PM5:PUIS Clarification No impact

ECNO71 DEVSLP Bit Interlock Included — Impacted SLP-01
ECNO072 Endianness of LBA Range List No impact

And the following new features and enhancements

TPRO033 Relaxation of Minimum Transmit Rise/Fall Included — Impacted TSG-02
Times for Gen 1 and Gen 2

TPR035 SATA BGA SSD No impact

TPRO037 Standard SATA Connector 3.3V Power Pin No impact
Assignments

TPRO038 Device Sleep Included — Added section 3.7

and SPL-01 to SPL-10

TPRO039 DEVSLP Assignment on Standard SATA No impact
Connector

TPRO040 Software Settings Preservation for Device Included — Impacted SSP-13
Initiated Interface Power Management

TPR041 9 mm SATA USM No impact

TPR042 Hybrid Information Feature No impact

TPR043 Queuing Power Management No impact

TPR044 Synch with ACS-3 No impact

TPR045 Rebuild Assist No impact

TPR046 Transitional Energy Reporting No impact

TPR047 SATA Express Specification No impact

TPR049 Add QPM to SATA logs No impact

TPRO050 SATA MicroSSD Footprint Update No impact

TPRO051 Hybrid Information Update No impact

TPR053 M.2 Card Formfactor for SSDs Included — Impacted MDI-01

TPR054 SATA 8.5 mm Slimline ODD Connector No impact

Location

Release that

incorporates errata against Revision 3.2

ECNO0O73 CIC Clarification No impact
ECN0O74 SATA Express Pin Sequencing No impact
ECNO75 Identify Device data log and Word correction No impact
ECNO0O76 Flow control No impact
ECNO77 Automatic Partial to Slumber No NCQ No impact
ECNO0O78 Queued Error I-bit Correction No impact
ECNO079 TPRO056 Corrections for Power Disable Included — Impacted SLP-05
ECNO080 NCQ Feature Set Clarification No impact
ECN081 Missing bit in ID data log for Rebuild Assist No impact
ECN082 FCOMP D24.2 Correction; Included — Impacted 5.6
ECNO083 Tx impedance balance cleanup Included — Impacted TX-05
ECN084 Slimline Figure Move No impact
ECNO085 MSATA Figure Cleanup No impact
ECNO086 Clarifying NCQ Commands No impact
ECNO087 Missing bit in ID data log for Hybrid Information No impact
Enable
ECNO088 Enclosure services signature No impact
ECNO089 DAS/DSS Support Clarifications No impact
And the following new features and enhancements
TPRO56 Enable new Power Disable feature on standard | No impact

SATA connector P3
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Change # | Description UTD Impact
TPRO57 Register Signature definition for Host Managed No impact
Zoned devices
TPR0O58 DAS/DSS/DHU Changes No impact
TPR059 Emphasis Control for SATA Interface Included- Impacted TSG-17
TPR060 Modify/Cleanup Receive FPDMA Queued to No impact
support ZAC
TPR061 Define/Use Sequential NCQ command(s) No impact
TPR062 SEND/RECEIVE FPDMA Queued Cleanup No impact
TPRO63 Align Queued DATA SET MANAGEMENT with No impact
ACS-4
TPR064 Queued version of ACS-4 ZERO EXT command | No impact
TPRO65 Modernize Aux Field in NCQ NON-DATA No impact
Command
TPRO66 Reporting Current Write Pointer for NCQ Errors | No impact
in Write Pointer Zones
TPRO67 FPDMA Zone Management Commands No impact
TPRO068 Clarification of the FPDMA state machine and No impact
error reporting
TPR069 MFETP Measurement Method for Emphasis Included — Impacted TSG-17
TPRO70 Retire ICC Field in SEND / RECEIVE FPDMA No impact
QUEUED
TPRO71 Addition of ZAC Management In/Out to NCQ No impact
Non-Data log (12h) and NCQ Send and Receive
log (13h)
TPRO72 Add Deferred Errors to NCQ Error log No impact
TPRO73 IDENTIFY DEVICE Revision Updates No impact
TPR0O74 Obsolete Parallel ATA Emulation No impact
TPRO75 Add DATA SET MANAGEMENT XL command No impact
Release that incorporates errata against Revision 3.3
ECNO090 Correction of reference to SRST No impact
ECN091 Correction to Power Disable No impact
ECN092 Support Cache Behavior Bit Clarification No impact
ECNO093 DIPM and HIPM Corrections No impact
ECN094 Phy Event Counters Log Fix No impact
And the following new features and enhancements
TPRO76 Durable/Ordered Write Notification No impact
TPRQ77 DEADLINE HANDLING Correction No impact
TPRO78 Clarification on writeable logs No impact
TPRO79 Correction of references to tagged command No impact
gueueing
TPRO080 Additional DevSlp timing requirement Included — Impacted SLP-06,
SLP-07, SLP-09, and SLP-10
TPR081 Out of band management control structures No impact
TPR082 Obsolete SATA Express No impact
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2 Definitions, abbreviations, and conventions

2.1 Terminology

2.1.1 Definitions and abbreviations
For definitions and abbreviations see Serial ATA Revision 3.5 specification.

2.2 Conventions
For conventions see Serial ATA Revision 3.5 specification.
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2.3 Product classes

2.3.1 Test requirements

Due to the difference in architecture and design of Serial ATA products, the test requirements shall be
distinguishable between the following types of products:
a) Device:
A) hard disk drive;
B) hybrid;
C) half-height ATAPI device;
D) slimline ATAPI device;
E) eSATA device; or
F) SATA MicroSSD;
b) Cable:
A) standard internal;
B) LIF;
C) multi lane; or
D) eSATA;
¢) Host:
A) HBA;
B) chipset;
C) add-in controller; or
D) eSATA;
or
d) Port Multiplier:
A) internal; or
B) eSATA.

Each test associated with a Specification requirement may have separately defined expected behavior for
each of the above product classes. In each case, there may be different methodology for both testing the
test requirement and determining the pass/fail criteria. Each test requirement shall include the following:

a) expected behavior;
b) measurement requirements; and
c) pass/fail criteria.

The general definition of these subjects is below.

2.3.2 Expected behavior

All of the test requirements have expected behavior as defined in Serial ATA Revision 3.5. All of the
expected behavior for each test requirement directly shall refer to the appropriate Serial ATA
Specification requirement(s) being tested.

2.3.3 Measurement requirements

Each test requirement contains detailed information necessary for developing tests for verification of the
referenced Serial ATA requirement. This information has a possibility of including:

a) types of equipment;

b) testing methodologies;
c) test setup routines; and
d) other helpful information.

2.3.4 Pass/Fail criteria

The pass/fail criteria defined shall be clear and concise, and include specific information necessary to
determine passing or failing of a test. Actual results gathered during testing shall be documented in
addition to determination of pass vs. fail for a test.
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2.4 Methods of implementation

A Method of Implementation (MOI) is defined as documentation specifying test tool details and
procedures for the specific use of verifying the different Interoperability test areas. In the future a
template for development of a MOI for a specific test tool may be developed, but at this time a MOI, at a
minimum, shall include the following:

a) hardware equipment model number(s);

b) software revision number(s);

¢) hardware dependencies (e.qg., test fixtures);

d) product dependencies (e.g., BIST modes, patterns);

e) detailed procedures for using the equipment to verify the specific Interop test requirements;
f) procedures for extraction of results; and

g) approximate execution time of specific Interop test requirements.

There are different MOI classes which are specific to the different test areas included in this Unified Test
Document. Any test tool approved for use in Interoperability Testing shall fall under test execution within
one of the following MOI classes:

a) digital/protocol (device/host or port multiplier only);
b) phy electrical (device/host only);

c) phy Tx/Rx requirements (device/host only);

d) RSG requirements (device/host or eSATA only);

e) receiver jitter tolerance (device/host only);

f) mechanical (device/host or eSATA only);

g) cable mechanical (internal or eSATA cable only);
h) cable electrical (internal or eSATA cable only); and
i) system interoperability (device/host only).

It is feasible that separate MOls are developed for each type of equipment used depending on the class
of testing, or that a single MOl is used to cover an entire test class including the details for several pieces
of test tool equipment. This shall be determined by the appropriate test tool vendors with considerations
from the SATA-IO.

2.5 Test product considerations

2.5.1 Common host/device/Port multiplier BIST considerations

For many of the Phy electrical tests, it is required that a product (Host/Device/Port Multiplier and eSATA
versions of these) is able to transmit or loop back patterns which are identified within the Serial ATA
Revision 3.5 or this document. There are standard ways of doing this through the BIST protocol per
definition within the Specification. If a product does not specifically support either BIST T, A, S, and/or
BIST L capabilities, then the vendor needs to bring all equipment to support vendor unique methods for
completely emulating BIST T, A, S, and BIST L. This vendor unique process is unable to have
substantial impact to the test during interoperability testing (e.g., significant growth in test execution time
or complexity of equipment calibration/setup).

2.5.2 Device specific considerations

A device vendor is required to supply at least three samples. In some cases up to two samples maybe
run through testing in parallel at a given time. The third sample should be available for backup in case of
unexpected errors or failures.

2.5.3 Cable considerations

If a cable assembly product family consists of cables which differ only in their length (e.g., the connector
design, cable construction, and assembly method is identical) and if the shortest and longest lengths pass
the test requirements, then all intermediate lengths are considered to be passing.
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A cable vendor is required to supply at least two identical samples of each length tested.

2.5.4 Host considerations

A host vendor is required to supply at least two samples. In some cases up to two samples may be run
through testing in parallel at a given time. In most cases, the second or third sample shall not be secured
within a chassis or platform case, as this sample may be used specifically for mechanical testing.

Prior to execution of any testing on a host, a “worst port” for each port type (i.e., internal SATA and/or
eSATA) shall be identified. The intent of identifying a worst port is not to validate each port to the
Specification, but to simply identify the worst port based on a single relative measurement across all ports
within a host. The Interoperability Tests shall then, at a minimum, be processed on the worst port
identified per the following procedure:

1) power-on host and ensure test ports are enabled and functional;
2) run the following on each individual port:
1) connect device;
2) complete OOB sequence; and
3) process and record results for the typical Total Jitter (TJ) measurement using the Lone Bit
Pattern (LBP) while the host is in NRZ idle following OOB;
and
3) the “worst port” is identified as that which has the highest TJ value recorded on the measurement
above.

Relative to the Interface Power Management tests (see 3.5 ), it is expected that the host product
manufacturer supply a facility (i.e., software, or hardware automation) which shall initiate power
management state requests in order to support host-initiated test execution — this is only required if the
host product claims support for the host-initiated power management capability.

2.5.5 Port multiplier considerations

A port multiplier vendor is required to supply at least two samples. In some cases up to two samples may
be run through testing at a given time. In most cases, the second or third sample shall not be secured
within a chassis or platform case, as this sample may be used specifically for mechanical testing.

Prior to running any testing on a port multiplier, a “worst port” shall be identified. The intent of identifying

a worst port is not to validate each port to the Specification, but to simply identify the worst port based on

a single relative measurement across all ports within a port multiplier. The interoperability tests shall, at a
minimum, then be processed on the worst port identified per this procedure:

1) power-on port multiplier and ensure test ports are enabled & functional. Run the following on
each individual port:
1) ifitis a device port, connect a device and complete OOB sequence;
2) ifitis a host port, connect a host and complete OOB sequence; and
3) run the test and record results for the typical TJ measurement using LBP while the port

multiplier port is in NRZ idle following OOB,;

and

2) the worst port is identified as that which has the highest TJ value recorded on the measurement
above.

Relative to the Interface Power Management tests (see 3.20.6 ), it is expected that the port multiplier
product manufacturer supply a facility (software, or hardware automation) which shall initiate power
management state requests in order to support port multiplier -initiated test execution — this is only
required if the host product claims support for the port multiplier -initiated power management capability.
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3

Interoperability specification test summary

Table 1 outlines the test requirements for the different types of Serial ATA units under test.

Table 1 - Test Requirements by Product Class

Test Sec Test Area | Device | Device | Internal | Internal | Host | Port eSATA eSATA
GRP # Req. IMicro ATAPI Cable Cable Multi- | Cable* host/
SATA Signal Power plier * device*
HDD

GTR 3.1 GTR-01 Digital M M - - - M - |
GTR-02 | Digital F F - - - F - |

GTR-03 | Digital M M - - - M - |

GTR-04 Digital M M - - - M - |

GTR-05 | Digital * * - - R * - |

NCQ 3.2 | NCQ-01 | Digital F - - - - F - |
NCQ-02 | Digital F - - - - F - |

NCQ-03 | Digital F - - - - F - |

NCQ-04 | Digital F - - - R F - |

NCQ-05 | Digital F - - - - [= N |

ASR 3.3 | ASR-01 Digital M M - - - M - |
ASR-02 | Digital F F - - - F - |

ASR-03 | Digital - - - - F - - Fl-

SSP 3.4 SSP-01 Digital F - - - - F - |
SSP-02 Digital F - - - - [= N |

SSP-03 | Digital F F - - - F - |

SSP-04 | Digital F - - - - F - |

SSP-05 Digital F F - - - F - |

SSP-06 Digital F F - - - F - |

SSP-07 Digital F - - - - [= N |

SSP-08 | Digital F F - - - F - |

SSP-09 | Digital F F - - - F - I

SSP-10 Digital F F - - - F - |

SSP-11 Digital F - - - - [= N |

SSP-12 Digital F - - - - [= N |

SSP-13 | Digital F - - - - [= - I

SSP-14 | Digital F - - - - F - I

IPM 3.5 IPM-01 Digital F F - - F - - |
IPM-02 | Digital F F - - F - - |

IPM-03 | Digital F F - - F - - |

IPM-04 Digital F F - - F - - |

IPM-05 Digital F F - - F - - |

IPM-06 | Digital F F - - F - - |

IPM-07 | Digital F F - - - - - |

IPM-08 | Digital F F - - - - - |

IPM-09 | Digital F F - - F - - |

IPM-10 Digital F F - - F - - |

IPM-11 | Digital F F - - F - - |

IPM-12 | Digital F F - - F - - |

DOF 3.6 DOF-01 Digital - F - - - - - |
DOF-02 | Digital F F - - - - - |

SLP 3.7 SLP-01 Digital F F - - - - - |
SLP-02 | Digital F F - - - - - |

SLP-03 | Digital F F - - - - - |

SLP-04 | Digital F F - - - - - |

SLP-05 | Digital F F - - - - - |

SLP-06 Digital F F - - - - - |

SLP-07 | Digital F F - - - - - |
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Table 1 - Test Requirements by Product Class

Test Sec Test Area | Device | Device | Internal | Internal | Host | Port eSATA eSATA
GRP # Req. IMicro ATAPI Cable Cable Multi- | Cable* host/
SATA Signal Power plier * device*
HDD

SLP-08 Digital F F - - - - R |

SLP-09 Digital F F - - F - - |

SLP-10 Digital - - - - F - - |

MCI 3.8 | MCI-01 Cable - - M - - - - -
MCI-02 Cable - - M - - - - -

MCI-03 Cable - - F - - - - -

MCI-04 Cable - - F - - - - -

MCX MCX-05 | Cable - - M - - - | -
MCE MCE-01 | Cable - - - - - - M -
SI 3.8. | SI-01 Cable - - M _ - N | -

7

SI-02 Cable - - M - - - | -

SI-03 Cable - - M - - - | -

SI-04 Cable - - M - - - | -

SI-05 Cable - - M - - - I-n -

SI-06 Cable - - M - - - I-n -

SI-07 Cable - - M - - - I-n -

SI1-08 Cable - - M - - - | N

SI1-09 Cable - - M - - N | N

MDI 3.10 | MDI-01 Mech M M - - - - - -
MDI-02 Mech M M - - - - - -

MDP 3.11 | MDP-01 Mech M M - - - - - -
MHI 3.12 | MHI-01 Mech - - - - * - - _J*
MXE* | 3.13 | MXE-01 | Mech - - - - R - - M/M
PHY 3.14 | PHY-01 Phy M M - - M F - |
PHY-02 Phy M M - - M F - |

PHY-03 | Phy F F - - F F - [

PHY-04 | Phy F F - - F F - [

TX* 3.15 | TX-01 RX/TX M M - - M M - |
TX-02 RX/TX * * - - * * - |

TX-03 RX/TX F F - - F F-n - I-n

TX-04 RX/TX F F - - F F - |

TX-05 RX/TX F F - - F F-n - I-n

TX-06 RX/TX M M - - M M - |

TX-07 RX/TX M M - - M M - |

TX-08 RX/TX M M - - M M - |

TSG 3.16 | TSG-01 RX/TX M M - - M M - |
TSG-02 Phy M M - - M M - |

TSG-03 Phy M M - - M M - |

TSG-04 Phy F F - - F F - |

TSG-05 | Phy F F - - F F - [

TSG-06 Phy F F - - F F - |

TSG-07 Phy * * - - * * - |

TSG-08 | Phy * * - N * * : |

TSG-09 Phy M M - - M M - |

TSG-10 Phy M M - - M M - |

TSG-11 Phy F F - - F M - |

TSG-12 Phy F F - - F M - |

TSG-13 | Phy F F - - F F - -

TSG-14 Phy F F - - F F - -

TSG-15 Phy F F - - F F - -

TSG-16 Phy F F - - F F - -

TSG-17 | Phy F F - - F F - -
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Table 1 - Test Requirements by Product Class

Test Sec Test Area | Device | Device | Internal | Internal | Host | Port eSATA eSATA
GRP # Req. IMicro ATAPI Cable Cable Multi- | Cable* host/
SATA Signal Power plier * device*
HDD
RX* 3.17 | RX-01 RXITX M M - - M M - |
RX-02 RXITX * * - - * * B I
RX-03 RXITX F F - - F F-n - I-n
RX-04 RXITX F F - - F E - I
RX-05 RXITX F F - - F F-n - I-n
RX-06 RXITX M M - - M M - |
RX-07 RXITX F F - - F F - I
RX-08 RXITX F F - - F E - I
RSG 3.18 | RSG-01 RSG M M - - M M-n - I-n
RSG-02 RSG M M - - M M-n - I-n
RSG-03 RSG M M - - M M-n - I-n
RFU | RSG-04 RSG
RSG-05 RSG M M - - M M-n - I-n
RSG-06 RSG M M - - M M-n - I-n
00B 3.19 | OOB-01 Phy M M - - M - |
0O0OB-02 Phy M M - - M M - |
0OOB-03 Phy M M - - M M - |
0OO0OB-04 Phy M M - - M M - |
0OOB-05 Phy M M - - M M - |
OOB-06 Phy M M - - M M - |
0OO0OB-07 Phy M M - - M M - |
PM* 3.20 | PM-01 PM - - - - - M - F/IF
PM-02 PM - - - - - M - E/E
PM-03 PM - - - - - M - E/E
PM-04 PM - - - - M B [=T=
PM-05 PM - - - - - M - E/E
PM-06 PM - - - - - M - E/E
PM-07 PM - - - - - M - E/E
PM-08 PM - - - - - M - E/E
PM-09 PM - - - - - M - E/E
PM-10 PM - - - - - M - E/E
PM-11 PM - - - - - M - E/E
PM-12 PM - - - - - M - E/E
PM-13 PM - - - - - M - E/E
PM-14 PM - - - - - M B [=T=
PM-15 PM - - - - - M - E/E
PM-16 PM - - - - - M - E/E
SYS 4.3 | SYS-01 Sys M M - - M M FIF M
Interop
SYT 4.4 | SYT-01 | Sl Tool F F - - F F E/IE E
SYT-02 | Sl Tool F F - - F F FIF F
SYT-03 | Sl Tool F F - - F F FIF F
SYT-04 | Sl Tool F F - - F F FIF F
SYT-05 | Sl Tool F F - - F F FIF F
SYT-06 | Sl Tool F F - - F F FIF F
SYT-07 | Sl Tool F F - - F F FIF F
SYT-08 | Sl Tool F F - - F F FIF F
SYT-09 | SITool F F - - F F FIF F
SYT-10 | Sl Tool F F - - F F FIF F
Key:

M = Test or test area is mandatory for listed product type
F = Test or test area is feature dependent for list product type
- = Test or test area is not valid for listed product type
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Table 1 - Test Requirements by Product Class

Test Sec Test Area Device | Device | Internal | Internal | Host | Port eSATA eSATA

GRP # Req. IMicro ATAPI Cable Cable Multi- | Cable* host/
SATA Signal Power plier * device*
HDD

* .= Test or test area is currently documented as informative
| = Denotes that this column has the same test as the corresponding internal column(s) to the left (host/device)
-n = Suffix that denotes the test has changes from other columns (external changes to internal tests)

3.1 General test requirements

3.1.1 Overview

All Serial ATA products under test shall meet the test requirements listed within this section (where
applicable) to confirm Serial ATA interoperability relevant to the specified expected behavior.

3.1.2 GTR-01 — Software reset

3.1.2.1 Device expected behavior
See Section 11.4 of Serial ATA Revision 3.5.

Once the initial Register device-to-host FIS has been received and successfully acknowledged with no
errors, a Device shall successfully respond to the setting of the SRST bit in the Device Control register at
any time and perform the software reset protocol.

3.1.2.2 Measurement requirements

The required measurements are:
1) issue SRST to the device when no command is outstanding; and
2) repeat step 1 five times.

3.1.2.3 Pass/fail criteria

Verify Register FIS receipt (after reset sequence) from device with the appropriate signature contents in:
a) Sector Count;
b) LBA Low;
¢) LBA Mid; and
d) LBA High registers.

NOTE 1 - See ATA/6 reference and correction e04127r0 within an allotted 31 s timeframe. These results shall be
verified for all test instances.

3.1.3 GTR-02 — SATA Gen2 or above signaling speed backwards compatibility

3.1.3.1 Device expected behavior
See Section 17.5.7 of Serial ATA Revision 3.5.

If a device claims support for Serial ATA Gen2 or above (n = 2) signaling speed (Word 76 bit 2 or above
(n = 2) setto one in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data), then it shall also support
Serial ATA signaling speed below it (< n) (Word 76 bit below n, (i.e., (n - 1) to 1 where: (n = 2)) set to one
in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data).

In addition to verifying the IDENTIFY DEVICE or IDENTIFY PACKET DEVICE contents, support shall be
verified by ensuring compatibility and interoperability with Gen-1 and above up to Gen-n (n = 2) host.
Details on how this testing is done is not specified in this document.

3.1.3.2 Measurement requirements
The required measurements are:
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1) if Word 76 bit 2 or above in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data is set to one
when connected to a Gen-1 and above up to Gen-n (n = 2) host, then continue to the next step,
otherwise stop since this test is not applicable (na);

2) check Word 76 bit (n-1) to 1 where (n = 2) in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE
data is set to one; and

3) complete OOB sequence at least ten times.

3.1.3.3 Pass/fail criteria

Values below shall be confirmed when tested in connection with Gen-1 and above up to Gen-n (n = 2)
host:
a) verify IDENTIFY DEVICE or IDENTIFY PACKET DEVICE Word 76 bit 2 or above (n 2 2) set to
one;
b) verify Word 76 bit below n, (i.e., (n-1) to 1) is set to one; and
c) verify Register FIS receipt (after each OOB sequence) from device with the appropriate signature
contents in Sector Count, LBA Low, LBA Mid, and LBA High registers.

NOTE 2 - See ATA/6 reference and correction e04127r0.
3.1.4 GTR-03 — DMA protocol support

3.1.4.1 Device expected behavior
See Section 13.2 of Serial ATA Revision 3.5.

DMA support is able to be verified through Word 49 bit 8 in IDENTIFY DEVICE or IDENTIFY PACKET
DEVICE data. This bit shall be set to one for all Serial ATA devices.

The type of DMA supported is able to be verified through the IDENTIFY DEVICE or IDENTIFY PACKET
DEVICE command data, Word 63, bits 2:0 for Multiword DMA (MWDMA) and Word 88 bits 5:0 for Ultra
DMA (UDMA). If both types of DMA are supported, the UDMA type shall be selected. If only one type of
DMA is supported, then the supported type shall be selected. The highest supported transfer rate of the
selected DMA type shall be selected.

3.1.4.2 Measurement requirements

The required measurements are:
1) if Word 49 bit 8 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data is set to one, then run
the appropriate tests below;

NOTE 3 - For consistency, the FCOMP pattern as defined in the Specification shall be used as the data set
for the tests below. Some cases are dependent on transfer size so it may not be feasible to include
complete iterations of the FCOMP pattern within the data set being used.

2) there are three different device types, each with their own test procedures:
a) HDD:

1) issue IDENTIFY DEVICE to device;

2) issue and complete WRITE DMA command to device with transfer size of less than or equal
to 8 Khytes, followed by issue and completion of READ DMA command to device to the same
disk location that the previous write was completed. The test shall verify that the contents
read have the same values that were previously written;

3) issue and complete WRITE DMA command to device with transfer size of greater than
8 Kbytes but less than or equal to 128 Kbytes, followed by issue and completion of READ
DMA command to device to the same disk location that the previous write was completed.
The test shall verify that the contents read have the same values that were written initially;
and

4) repeat the above 5 times;

b) ATAPI device which only supports reading from media (e.g., CDROM, DVDROM, etc...):

1) issue IDENTIFY PACKET DEVICE to device;
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2) issue and complete one tracks worth of read commands using the DMA protocol with transfer
size of less than or equal to 8 Kbytes, followed by issue and completion of another tracks
worth of read commands using the DMA protocol to the same disk location that the previous
reads were completed. The test shall verify that the contents read have the same values that
were read initially;

3) issue and complete one tracks worth of read commands using the DMA protocol with transfer
size of greater than 8 Kbytes but less than or equal to 128 Kbytes, followed by issue and
completion of another tracks worth of read commands using the DMA protocol to the same
disk location that the previous reads were completed. The test shall verify that the contents
read have the same values that were read initially; and

4) repeat the above 5 times;

or

c) for ATAPI devices which support writing to media:

1) issue IDENTIFY PACKET DEVICE to device;

2) issue and complete one tracks worth of write commands using the DMA protocol with transfer
size of less than or equal to 8 Khytes, followed by issue and completion of one tracks worth
of read commands using the DMA protocol to the same disk locations where the previous
writes were completed. The test shall verify that the contents read have the same values that
were previously written;

3) issue and complete one tracks worth of write commands using the DMA protocol with transfer
size of greater than 8 Kbytes but less than or equal to 128 Kbytes, followed by issue and
completion of one tracks worth of read commands using the DMA protocol to the same disk
locations where the previous writes were completed. The test shall verify that the contents
read have the same values that were previously written; and

4) repeat the above 5 times.

3.1.4.3 Pass/fail criteria

The pass/fail requirements are:
1)  verify Word 49 bit 8 set to one in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE;
2)  verify that data read is equal to data initially written (or read in case of ATAPI read-only device);
3) if neither MWDMA nor UDMA type is supported, then the result is fail; and
4) all five repetitions shall pass for this test to pass.

3.1.5 GTR-04 — General SATA support

3.1.5.1 Device expected behavior
See Section 13.2 of Serial ATA Revision 3.5.

For all Serial ATA devices, the entire contents of Word 93 in IDENTIFY DEVICE or IDENTIFY PACKET
DEVICE data shall be cleared to zero.

For all Serial ATA devices, the 1.5 Gbps interface rate shall be supported. This is able to be verified
through Word 76 bit 1 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data. This bit shall be set to
one for all Serial ATA devices.

If Word 76 is not 0000h or FFFFh, the device claims compliance with the Serial ATA Specification and
supports the signaling rate indicated in bits 3:1. Since Serial ATA supports generational compatibility,
multiple bits may be set. Bit 0 is reserved and shall be cleared to zero (thus a Serial ATA device has at
least one bit cleared in this field and at least one bit set providing clear differentiation).

Word 77..79 bit 0 shall be cleared to zero.

3.1.5.2 Measurement requirements
Issue IDENTIFY DEVICE or IDENTIFY PACKET DEVICE to device.

3.1.5.3 Pass/fail criteria
The pass/fail requirements are:
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1)  verify Word 93 is cleared to zero in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE;
2)  verify Word 76 bit 1 is set to one in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE; and
3)  verify Word 76..79 bit O is cleared to zero.

3.1.6 GTR-05: Unrecognized FIS receipt (informative)

3.1.6.1 Device expected behavior
See Section 10.5.2.2 of Serial ATA Revision 3.5.

Upon receipt of an “unrecognized FIS”, the receiver shall follow the link layer state machine definitions in
Section 10.7 of the Serial ATA Revision 3.5. The expected response is status return with an R_ERR.

NOTE 4 - Determination of any FIS being “unrecognized” is done by the recipient of the FIS. The contents
of the “Unrecognized FIS” are not defined by this document, but shall be described in each applicable MOI.

3.1.6.2 Measurement requirements
Transmit undefined FIS to device.

3.1.6.3 Pass/fail criteria
Verify R_ERR response from device.

3.2 Native command queuing

3.2.1 Overview

The Native Command Queuing (NCQ) test requirements are determined by the requirements of the
feature as defined in Serial ATA Revision 3.5.

All of the tests listed in this section require that support for NCQ is claimed by the product for verification
of the expected behavior. Support for NCQ is verified by reading Word 76 bit 8 set to one in IDENTIFY
DEVICE data.

3.2.2 NCQ-01: Forced unit access

3.2.2.1 Device expected behavior
See Section 11.15 and Section 13.6.5 of Serial ATA Revision 3.5.

Devices that support the NCQ commands (READ FPDMA QUEUED and WRITE FPDMA QUEUED) shall
support the Force Unit Access (FUA) hit.

For WRITE FPDMA QUEUED when the FUA bit is set to one, the data shall be written to the storage
media before completing the command. Due to the limitations in testability of specific device functions,
this test shall be limited to verifying the compatibility of a device in receiving a command with the FUA bit
set to one. This test shall not completely verify whether data was written to non-volatile media.

3.2.2.2 Measurement requirements

The requirements are:
1) if Word 76 bit 8 in IDENTIFY DEVICE is set to one, then continue to the next step, otherwise stop
since this test is na;
2) issue and complete WRITE FPDMA QUEUED with FUA bit set to one; and
3) issue and complete READ FPDMA QUEUED to the same disk location.

3.2.2.3 Pass/fail criteria
Verify that data read is equal to data written.

26



3.2.3 NCQ-02: Read log ext log page 10h support

3.2.3.1 Device expected behavior
See Section 13.7.10.2.11 of Serial ATA Revision 3.5.

If a device claims support for Native Command Queuing (Word 76 bit 8 set to one in IDENTIFY DEVICE
data), then it shall also support READ LOG EXT log page 10h and the General Purpose Logging feature
set. Support for READ LOG EXT log page 10h is reflected in the General Purpose Log Directory page
(log page 0) by having the value 1 at offset 20h and the value 0 at offset 21h of that log page to indicate
existence of a log page at address 10h of 1-page in length.

A READ LOG EXT log page 10h command shall be issued and completed without error. No contents
shall be validated.

3.2.3.2 Measurement requirements

The required measurements are:
1) if Word 76 bit 8 in IDENTIFY DEVICE is set to one and Word 87 bit 5 in IDENTIFY DEVICE is
set to one, then continue to the next step, otherwise stop since this test is na;
2) issue READ LOG EXT to log page 00h; and
3) issue READ LOG EXT to log page 10h.

3.2.3.3 Pass/fail criteria

The pass/fail requirements are:
1)  verify successful completion & data transfer for log page Oh;
2)  verify offset 20h of log page 00h contains value of 1;
3)  verify offset 21h of log page 00h contains value of 0; and
4)  verify successful completion and data transfer for log page 10h, it is not necessary that the
contents of the log page are verified for specific values.

3.2.4 NCQ-03: Intermix of legacy and NCQ commands

3.2.4.1 Device expected behavior
See Section 13.6.3 of Serial ATA Revision 3.5.

Upon receiving a legacy ATA command while a native queued command is outstanding, an error has
occurred, and the device shall perform necessary state cleanup to return to a state with no commands
pending. Legacy ATA commands include all commands other than the READ FPDMA QUEUED and
WRITE FPDMA QUEUED commands.

The device shall signal the error condition to the host by transmitting a Register FIS to the host with the
ERR bit set to one and the BSY bit cleared to zero in the Status field, and the ABRT bit set to one in the
Error field. Upon detecting an error when there are one or more NCQ commands outstanding, the device
shall stop processing commands until a READ LOG EXT command with a specified log page of 10h or
reset is issued. Upon receipt of the READ LOG EXT command, the device shall send a Set Device Bits
FIS to discard all commands in the pending device queue, followed by data for the log page. The READ
LOG EXT page shall reflect that the error condition was a result of a legacy ATA command having been
issued by having the NQ bit set to one. The device shall not continue command processing for any of the
outstanding commands following this error.

If no prior NCQ error has occurred and a device has received a READ LOG EXT command while there
are NCQ commands outstanding, the device shall respond as described above as having received a
legacy ATA command while one or more native queued commands are outstanding.

3.2.4.2 Measurement requirements

The required measurements are:
1) if Word 76 bit 8 in IDENTIFY DEVICE is set to one, then continue to the next step, otherwise stop
since this test is na;
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2) check Word 75 bits 4:0 to verify maximum queue depth reported by device;
3) issue at least X random FPDMA QUEUED commands (read or write), where X is the maximum
gueue depth reported above;
4) issue a legacy ATA command using each of the following:
1) IDENTIFY DEVICE;
2) PIO write;
3) DMA read; and
4) Read Log Ext with log page 10h;

NOTE 5 - The test shall be run a total of four times to ensure each legacy ATA command listed above is used for
the test.

5)  verify Register FIS receipt with:
1) ERR bit set to one;
2) DRDY bit set to one;
3) DF bit cleared to zero;
4) BSY bit cleared to zero; and
5) DRQ bit cleared to zero;
and
6) issue Read Log Ext to log page 10h.

3.2.4.3 Pass/fail criteria

The pass/fail requirements are:
1)  verify receipt of Register FIS with error;
2)  verify:
1) SDB receipt with ERR bit cleared to zero;
2) DRDY set to one;
3) DF bit cleared to zero;
4) BSY bit cleared to zero;
5) DRQ bit cleared to zero;
6) 'I' bit cleared to zero; and
7 SActive field set to FFFF FFFFh;
3) verify that the NQ bit is set to one in the data within log page 10h; and
4)  verify that the checksum is correct in the data within Log page 10h.

NOTE 6 — There is opportunity for a device to complete all outstanding commands prior to the host being able to
send the legacy ATA command. In these cases, the device shall not be failed for this particular test.

3.2.5 NCQ-04: Device response to malformed NCQ command

3.2.5.1 Device expected behavior
See Section 13.6.3 and Section 13.6.5.1 of Serial ATA Revision 3.5.

Malformed commands have the possibility of including the following situations:
a) specified LBA is out of the device supported range;
b) duplicate tag value for outstanding NCQ command; or
c) TAG value is out of the device supported range, only in the case that the device reports support
for less than 32 outstanding commands.

In response to a malformed READ FPDMA QUEUED or WRITE FPDMA QUEUED command due to a
duplicate tag or out of range tag, the device shall transmit a Register FIS to the host with the ERR bit set
to one, and the BSY bit cleared to zero in the Status register. The 'I’ bit shall be set to one. The ABRT bit
shall be set to one in the Error field. The device shall stop processing commands until a READ LOG EXT
command with a specified log page of 10h or reset is issued. Upon receipt of the READ LOG EXT
command, the device shall send a Set Device Bits FIS to discard all commands in the pending device
gqueue, followed by data for the log page. The READ LOG EXT page shall have the NQ bit cleared to
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zero. The TAG field within the log page shall contain the tag associated with the NCQ command which
failed.

In response to a malformed READ FPDMA QUEUED or WRITE FPDMA QUEUED command due to an
LBA out of range, the device may report the error in one of two ways:

a) transmit a Register FIS to the host with the ERR bit set to one, and the BSY bit cleared to zero in
the Status register. The ‘I’ bit shall be set to one. Either the ABRT bit or IDNF bit shall be set to
one in the Error field. The device shall stop processing commands until a READ LOG EXT
command with a specified log page of 10h or reset is issued. Upon receipt of the READ LOG
EXT command, the device shall send a Set Device Bits FIS to discard all commands in the
pending device queue, followed by data for the log page. The READ LOG EXT page shall have
the NQ bit cleared to zero. The TAG field within the log page shall contain the tag associated
with the NCQ command which failed; or

b) if the device accepts the command, then the device shall report the error within a subsequent Set
Device Bits FIS. A Set Device Bits FIS shall be transferred with the ERR bit set to one, and the
BSY bit cleared to zero in the Status register. The ‘I’ bit shall be set to one. Either the ABRT bit
or IDNF bit shall be set to one in the Error field. The device shall stop processing commands until
a READ LOG EXT command with a specified log page of 10h or reset is issued. Upon receipt of
the READ LOG EXT command, the device shall send a Set Device Bits FIS to discard all
commands in the pending device queue, followed by data for the log page. The READ LOG EXT
page shall have the NQ bit cleared to zero. The TAG field within the log page shall contain the
tag associated with the NCQ command which failed.

3.2.5.2 Measurement requirements

The required measurements are:
1) if Word 76 bit 8 in IDENTIFY DEVICE is set to one, then continue to the next step, otherwise stop
since this test is na;
2) issue an FPDMA command with each of the following:
1) LBA out of range (refer to Words 60..61/Words 100..103 in IDENTIFY DEVICE data);
2) duplicate tag for another outstanding NCQ command (shall require other outstanding NCQ
commands); and
3) tag value out of device supported range (refer to Word 75 bits 4:0 in IDENTIFY DEVICE
data);

NOTE 7 — The above test shall be run a total of three times to ensure each type of command listed above is
used for the test.

3)  After each of the above:
a) if a Register FIS receipt with Error, then issue Read Log Ext to log page 10h; or
b) if a Register FIS is not received with Error, an SDB FIS receipt posting the error shall be
expected so issue Read Log Ext to log page 10h.

3.2.5.3 Pass/fail criteria

The pass/fail requirements are:
1) in the case of a duplicate tag or tag out of range, verify the following:

1) receipt of Register FIS with error;

2) SDB receipt with:
1) ERR bit cleared to zero;
2) DRDY bit set to one;
3) DF bit cleared to zero;
4) ‘' bit cleared to zero; and
5) SActive field set to FFFF FFFFh;

3) verify within Log page 10h:
1) TAG field includes the tag associated with the failed NCQ command,;
2) NQ bit cleared to zero;
3) ERR bit set to one;
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4) DRDY is set to one;
5) DF bit cleared to zero; and
6) ABORT setto one;
and
4)  verify that the checksum is correct in the data within Log page 10h;
2) in the case of LBA out of range, verify:
1) receipt of Register FIS with error;
2) SDB receipt with;
1) ERR bit cleared to zero;
2) DRDY bit set to one;
3) DF bit cleared to zero;
4) ‘' bit cleared to zero; and
5) SActive field set to FFFF FFFFh;

3) TAG field includes the tag associated with the failed NCQ command in the data within log

page 10h;

4) LBA address in the data within Log page 10h is the LBA address issued in NCQ command;

5) within Log page 10h verify:
1) NQ bit is cleared to zero;
2) ERR bit is set to one;
3) DRDY is set to one;
4) DF bit is cleared to zero; and
5)  ABORT or IDNF is set to one in the data;
and
6)  verify that the checksum in the data page is correct;
3) in the case of the receipt of SDB FIS with error verify:
1) ERR bit cleared to zero;
2) DRDY bit set to one;
3) DF bit cleared to zero;
4) ‘I' bit cleared to zero;
5) SActive field set to FFFF FFFFh;
6) in Log page 10h verify:
1)  TAG field includes the tag associated with the failed NCQ command;
2) LBA address is the LBA address issued in NCQ command;
3) NQ bit is cleared to zero;
4) ERR bit is set to one;
5) DRDY is set to one;
6) DF bit is cleared to zero;
7)  ABORT or IDNF is set to one; and
8) checksum is correct for the data.

3.2.6 NCQ-05: DMA setup auto-activate

3.2.6.1 Device expected behavior
See Section 10.5.9 of Serial ATA Revision 3.5.

To test for this test requirement, the device shall claim support for DMA Setup Auto-Activate (IDENTIFY

DEVICE data, Word 78 bit 2 set to one) and have the feature enabled using the SET FEATURES
command (IDENTIFY DEVICE data, Word 79 bit 2 set to one).

A device shall not transmit a DMA Activate FIS to trigger transmission of the first Data FIS from the host,

if it had previously sent a DMA Setup FIS with the Auto-Activate bit ‘A’ set to one.

3.2.6.2 Measurement requirements
The required measurements are:
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1) if Word 76 bit 8 in IDENTIFY DEVICE is set to one and Word 78 bit 2 in IDENTIFY DEVICE is set
to one, then continue to the next step, otherwise stop since this test is na;

2)  issue SET FEATURES with:
a) Features value of 10h; and
b) Sector Count value of 02h;

3) check Word 79 bit 2 in IDENTIFY DEVICE; and

4) issue WRITE FPDMA QUEUED with Auto-Activate bit set to one.

3.2.6.3 Pass/fail criteria

The pass/fail requirements are:
1)  verify Word 78 bit 2 of IDENTIFY DEVICE is set to one;
2)  verify Word 79 bit 2 of IDENTIFY DEVICE is set to one (following SET FEATURES);
3)  verify Initial DMA Activate FIS is indeed missing prior to first transmitted Data FIS; and
4)  verify command completion (data transferred and Register FIS received).

3.3 Asynchronous signal recovery
3.3.1 ASR-01: COMINIT response interval

3.3.1.1 Device expected behavior
See Section 15.2.2.2 of Serial ATA Revision 3.5.

In a case where the device is in an interface quiescent state in response to receipt of a COMRESET
signal from the host, the device shall respond with a COMINIT signal within 10 ms of de-qualification of a
received COMRESET signal.

3.3.1.2 Measurement requirements

The required measurements are:
1) setup bus analyzer (or scope) for tracing of bus activity & begin tracing;
2) power on host & device;
3) initiate COMRESET sequence; and
4) repeat step 3 five times.

3.3.1.3 Pass/fail criteria

Confirm OOB sequence completion and COMINIT timing beings within 10 ms of COMRESET receipt from
host (use trace to analyze timings). Since a single result is reported, the worst-case result out of all 5
cases shall be reported (i.e., largest value).

NOTE 8 - The time to be compared is from the end of the COMRESET burst (detectable point) to the start of
COMINIT burst from the device. Some subtraction or modification to a result displayed by a bus analyzer
may be necessary to extract the appropriate value for comparison.

3.3.2 ASR-02 : COMINIT OOB interval

3.3.2.1 Device expected behavior
See Section 8.2 of Serial ATA Revision 3.5.

When Phy communication is not established, the device shall not initiate a new OOB (COMINIT) to the
host faster than every 10 ms.

3.3.2.2 Measurement requirements

The required measurements are:
1) setup bus analyzer (or scope) for tracing of bus activity & begin tracing;
2) power on host & device;
3) power off host, keeping device powered on; and
4) repeat step 3 ten times.
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3.3.2.3 Pass/fail criteria

Verify that once host is powered off, that device sends COMINIT repeatedly and no faster than every
10 ms (use trace to verify behavior and timings). Since a single result is reported, the worst-case result
out of all 10 cases shall be reported (i.e., smallest value).

NOTE 9 - The time to be compared is from the start of the first COMINIT burst (detectable point) to the start
of a subsequent COMINIT burst from the device. Some subtraction or modification to a result displayed by a
bus analyzer may be necessary to extract the appropriate value for comparison.

3.3.3 ASR-03 : COMRESET OOB interval

3.3.3.1 Host expected behavior
See Section 8.4.2 of Serial ATA Revision 3.5.

When Phy communication is not established, the host shall not initiate a new OOB (COMRESET) to the
device faster than every 10 ms.

3.3.3.2 Measurement requirements

The required measurements are:
1) setup bus analyzer (or scope) for tracing of bus activity & begin tracing;
2) power on host & device;
3) power off device, keeping host powered on; and
4) repeat step 3 ten times.

3.3.3.3 Pass/fail criteria

Verify that once device is powered off, that host sends COMRESET repeatedly and no faster than every
10 ms (use trace to verify behavior and timings). Since a single result is reported, the worst-case result
out of all 10 cases shall be reported (i.e., smallest value).

NOTE 10 - The time to be compared is from the start of the first COMRESET burst (detectable point) to the
start of a subsequent COMRESET burst from the host. Some subtraction or modification to a result
displayed by a bus analyzer may be necessary to extract the appropriate value for comparison.

3.4 Software settings preservation

3.4.1 Testing requirements

All of the test requirements listed in this section require that support for Software Settings Preservation is
claimed by the product for verification of the Expected behavior. Support for Software Settings
Preservation is able to be verified by reading Word 78 bit 6 set to one in IDENTIFY DEVICE or IDENTIFY
PACKET DEVICE data.

See Section 13.5 of Serial ATA Revision 3.5 for details on Software Settings Preservation.
3.4.2 SSP-01: Initialize device parameters

3.4.2.1 Device expected behavior

This test is not applicable to ATAPI devices.

This test is only valid for a device that where the values contained in Words 54..58 are valid (Word 53 bit
0 set to one in IDENTIFY DEVICE data).

Upon receipt of a COMRESET, a device shall maintain the device settings established by the INITIALIZE
DEVICE PARAMETERS command. Specifically, the values contained within Words 58..54 in IDENTIFY
DEVICE data shall be maintained after a COMRESET. The value contained within Word 53 bit 0 in
IDENTIFY DEVICE data shall also be maintained after a COMRESET.
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3.4.2.2 Measurement requirements

The required measurements are:
1) if Word 78 bit 6 in IDENTIFY DEVICE is set to one and also Word 53 bit 0 is set to one, then
continue to step 2, otherwise stop since this test is not required,;
2) save values of device settings (Words 58..54);
3) issue COMRESET and complete OOB sequence; and
4) compare values of device settings (Words 58..54).

3.4.2.3 Pass/fail criteria
Verify that IDENTIFY DEVICE Words 58..54 contain the same values before and after COMRESET.

3.4.3 SSP-02: Read/write stream error log

3.4.3.1 Device expected behavior
This test is not applicable to ATAPI devices.

This test is only valid if a device claims support for Streaming (Word 84 bit 4 set to one in IDENTIFY
DEVICE data).

Upon the receipt of a COMRESET, a device shall maintain the Read Stream Error Log and Write Stream
Error Log contents. Specifically, the values contained within log pages 21..22 shall be maintained after a
COMRESET.

3.4.3.2 Measurement requirements

The required measurements are:

1) if Word 78 bit 6 in IDENTIFY DEVICE is set to one and also Word 84 bit 4 is set to one, then
continue to the next step, otherwise stop since this test is na;

2) save values of log pages 21..22;

3) complete an ATA Specification compliant activity to change the values represented in log pages
21..22 such that they do not represent the default values;

4)  verify the new values of log pages 21..22 do not match the saved values;

5) issue COMRESET and complete OOB sequence; and

6) compare new values of log pages 21..22 to newest saved values.

3.4.3.3 Pass/fail criteria
Verify that log pages 21..22 contain the same values before and after COMRESET.

3.4.4 SSP-03: Security mode state

3.4.4.1 Device expected behavior

This test is only valid if a device claims support for Security Mode (Word 82 bit 1 set to one in IDENTIFY
DEVICE or IDENTIFY PACKET DEVICE data).

Upon receipt of a COMRESET, a device shall maintain the value of Security Mode. Specifically, if
Security Mode is enabled (Word 85 bit 1 set to one in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE
data) upon receipt of a COMRESET, then the mode value (Word 128 bits 3:1 in IDENTIFY DEVICE or
IDENTIFY PACKET DEVICE data) shall be maintained after a COMRESET.

3.4.4.2 Measurement requirements

The required measurements are:

1) if Word 78 bit 6 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE is set to one, Word 82 bit 1
is set to one, and Word 85 hit 1 is cleared to zero, then continue to the next step, otherwise stop
since this test is na;

2) save values of Word 128 bits 3:1;

3) complete an ATA Specification compliant activity to change the values represented in Word 128
bits 3:1;

4)  verify the values of Word 128 bits 3:1 have changed,;
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5) issue the following commands to make sure the device works in SECS5 state:
a) for ATA device, issue Read DMA and Write Sector, these commands shall complete successfully;
or
b) for ATAPI device, issue Inquiry, it shall complete successfully;
6) issue COMRESET and complete OOB sequence;
7)  verify value of Word 85 bit 1 is set to one;
8) compare value of Word 128 bits 3:1 to saved values; and
9) issue the following commands to make sure the device works in SEC5 state instead of SEC4
state:
a) for ATA device, issue Read DMA and Write Sector, these commands shall complete successfully;
or
b) for ATAPI device, issue Inquiry, it shall complete successfully.

3.4.4.3 Passl/fail criteria

The pass/fail requirements are:

1)  verify that IDENTIFY DEVICE or IDENTIFY PACKET DEVICE Word 85 bit 1 contains the same
value following COMRESET;

2)  verify that IDENTIFY DEVICE or IDENTIFY PACKET DEVICE Word 128 bits 3:1 contain the
same value following COMRESET; and

3) if the commands issued before COMRESET do not complete successfully, then the test result for
command process is na, otherwise verify the commands issued after COMRESET completed
successfully.

3.45 SSP-04: Set address max

3.4.5.1 Device expected behavior
This test is not applicable to ATAPI devices.

This test is only valid for a device that claims support for Host Protected Area (Word 82 bit 10 set to one
in IDENTIFY DEVICE data).

Upon receipt of a COMRESET, a device shall maintain the max address established by the SET MAX
ADDRESS or SET MAX ADDRESS EXT command. Specifically, the value contained within Words 60..61
in IDENTIFY DEVICE data shall be maintained after a COMRESET.

If 48-bit support is enabled by the device (Word 83 bit 10 set to one in IDENTIFY DEVICE data), then the
values contained within Words 100..103 in IDENTIFY DEVICE data shall also be maintained after a
COMRESET.

3.4.5.2 Measurement requirements

The required measurements are:

1) if Word 78 bit 6 in IDENTIFY DEVICE is set to one and also Word 82 bit 10 in IDENTIFY DEVICE
is set to one, then proceed continue to the next step, otherwise stop since this test is na;

2)  issue READ NATIVE MAX ADDRESS (or READ NATIVE MAX ADDRESS EXT) to get max user
accessible address;

3) issue SET MAX ADDRESS (or SET MAX ADDRESS EXT) with new valid max accessible
address;

4) save values of Words 60..61;

5) if Word 83 hit 10 is set to one, also save values of Words 100..103;

6) verify correct address is set due to SET MAX ADDRESS (EXT) command,;

7 issue COMRESET and complete OOB sequence;

8) compare IDENTIFY DEVICE Words 60..61 to saved values; and

9) if Word 83 bit 10 is set to one, compare Words 100..103 to saved values.

3.4.5.3 Pass/fail criteria
The pass/fail requirements are:
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1)  verify that IDENTIFY DEVICE Words 60..61 contain the same values before and after
COMRESET,; and

2) if Word 83 bit 10 is set to one, verify that Words 100..103 contain the same values before and
after COMRESET.

3.4.6 SSP-05: Set features — Write cache enable/disable

3.4.6.1 Device expected behavior

This test is only valid for a device that claims support for Write Cache (Word 82 bit 5 set to one in
IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data).

Upon receipt of a COMRESET, a device shall maintain the value of write cache enable/disable.
Specifically, if write cache is enabled (Word 85 bit 5 set to one in IDENTIFY DEVICE or IDENTIFY
PACKET DEVICE data) upon receipt of a COMRESET, then the feature shall be enabled after the
COMRESET. If write cache is disabled (Word 85 bit 5 cleared to zero in IDENTIFY DEVICE or IDENTIFY
PACKET DEVICE data) upon receipt of a COMRESET, then the feature shall be disabled after the
COMRESET.

3.4.6.2 Measurement requirements

The required measurements are:
1) if Word 78 bit 6 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE is set to one and Word 82
bit 5 is set to one, then continue to the next step, otherwise stop since this test is na;
2) save value of Word 85 bit 5;
3) issue SET FEATURES to alter setting for Write Cache enable/disable;
4) issue COMRESET and complete OOB sequence; and
5) compare value of Word 85 bit 5 to saved value.

3.4.6.3 Pass/fail criteria

Verify that IDENTIFY DEVICE or IDENTIFY PACKET DEVICE Word 85 bit 5 contains the same value
following COMRESET.

3.4.7 SSP-06 : Set features — set transfer mode

3.4.7.1 Device expected behavior

Upon receipt of a COMRESET, a device shall maintain the Multiword DMA and Ultra DMA mode settings.
Specifically, the values contained within Word 63 bits 10:8 (MWDMA) and Word 88 bits 14:8 (UDMA) in
IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data shall be maintained after a COMRESET.

The bits in Word 88 are only valid if Word 53 bit 2 is set to one.

3.4.7.2 Measurement requirements

The required measurements are:

1) if Word 78 bit 6 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE is set to one, then continue
to the next step, otherwise stop since this test is na;

2) save values of Word 63 bits 10:8 for Multiword DMA support;

3)  save values of Word 88 bits 14:8 for Ultra DMA support;

4) complete an ATA Specification compliant activity to change the values represented in Word 63
bits 10:8 and Word 88 bits 14:8 such that they do not represent the default values;

5)  verify the new values of Word 63 bits 10:8 and Word 88 bits 14:8;

6) issue COMRESET and complete OOB sequence;

NOTE 11 - You may need to appropriately handle the reset condition for ATAPI devices (i.e., handling of
request sense).

7 compare values of Word 63 bits 10:8;
8) compare values of Word 88 bits 14:8;
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9) issue a read to any valid random location on the device (using Multiword DMA transfer, if
supported); and
10) issue a read to any valid random location on the device (using Ultra DMA transfer, if supported).

3.4.7.3 Pass/fail criteria

The pass/fail requirements are:
1)  verify that IDENTIFY DEVICE or IDENTIFY PACKET DEVICE Word 63 bits 10:8 contain the
same values before and after COMRESET;
2)  verify that Word 88 bits 14:8 contain the same values before and after COMRESET;
3) if supported, verify that the read Multiword DMA command completed successfully; and
4) if supported, verify that the read Ultra DMA command completed successfully.

3.4.8 SSP-07 : Set features — Advanced power management enable/disable

3.4.8.1 Device expected behavior
This test is not applicable to ATAPI devices.

This test is only valid for a device that claim support for Advanced Power Management (Word 83 bit 3 set
to one in IDENTIFY DEVICE data).

Upon receipt of a COMRESET, a device shall maintain the value of Advanced Power Management (APM)
enable/disable and the advanced power management level. Specifically, if APM is enabled (Word 86 bit
3 setto one in IDENTIFY DEVICE data) upon receipt of a COMRESET, then the feature shall be enabled
after the COMRESET, and Word 91 bits 7:0 in IDENTIFY DEVICE data shall contain the value present
prior to the COMRESET. If APM is disabled (Word 86 bit 3 cleared to zero in IDENTIFY DEVICE data)
upon receipt of a COMRESET, then the feature shall be disabled after the COMRESET.

3.4.8.2 Measurement requirements

The required measurements are:
1) if Word 78 bit 6 in IDENTIFY DEVICE is set to one and Word 83 bit 3 is set to one, then continue
to the next step, otherwise stop since this test is na;
2)  verify Word 86 bit 3 is set to one;
3) issue SET FEATURES to alter setting for APM enable/disable;
4) if Word 86 bit 3 is set to one, then save value of Word 91 bits 7:0;
5) issue COMRESET and complete OOB sequence;
6) verify Word 83 bit 3 is set to one; and
7) if Word 86 bit 3 is set to one, then compare values of Word 91 bits 7:0 to saved values.

3.4.8.3 Pass/fail criteria

The pass/fail requirements are:
1)  verify that IDENTIFY DEVICE Word 86 bit 3 contains the same value following COMRESET; and
2) if Word 86 bit 3 was set to one, verify that IDENTIFY DEVICE 91 bits 7:0 contains the same
values following COMRESET.

3.4.9 SSP-08: Set features —read look-ahead

3.4.9.1 Device expected behavior

This test is only valid for a device that claims support for look-ahead (Word 82 bit 6 set to one in
IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data).

Upon receipt of a COMRESET, a device shall maintain the value of look-ahead enable/disable.
Specifically, if support for look-ahead is enabled (Word 85 bit 6 set to one in IDENTIFY DEVICE or
IDENTIFY PACKET DEVICE data) upon receipt of a COMRESET, then the feature shall be enabled after
the COMRESET. If support for look-ahead is disabled (Word 85 bit 6 cleared to zero in IDENTIFY
DEVICE or IDENTIFY PACKET DEVICE data) upon receipt of a COMRESET, then the feature shall be
disabled after the COMRESET.
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3.4.9.2 Measurement requirements

The required measurements are:
1) if Word 78 bit 6 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE is set to one and Word 82
bit 6 is set to one, then continue to the next step, otherwise stop since this test is na;
2) save the value of Word 85 bit 6;
3) issue SET FEATURES to alter setting for read look-ahead enable/disable;
4) issue COMRESET and complete OOB sequence; and
5) compare the value of Word 85 bit 6 to the saved value.

3.4.9.3 Pass/fail criteria

Verify that IDENTIFY DEVICE or IDENTIFY PACKET DEVICE Word 85 bit 6 contains the same value
before and after COMRESET.

3.4.10 SSP-09: Set features — release interrupt

3.4.10.1 Device expected behavior

This test is only valid for a device that claims support for release interrupt (Word 82 bit 7 set to one in
IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data).

Upon receipt of a COMRESET, a device shall maintain the value of release interrupt enable/disable.
Specifically, if support for release interrupt is enabled (Word 85 bit 7 set to one in IDENTIFY DEVICE or
IDENTIFY PACKET DEVICE data) upon receipt of a COMRESET, then the feature shall be enabled after
the COMRESET. If support for release interrupt is disabled (Word 85 bit 7 cleared to zero in IDENTIFY
DEVICE or IDENTIFY PACKET DEVICE data) upon receipt of a COMRESET, then the feature shall be
disabled after the COMRESET.

3.4.10.2 Measurement requirements

The required measurements are:
1) if Word 78 bit 6 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE is set to one and Word 82
bit 7 is set to one, then continue to the next step, otherwise stop since this test is na;
2) save value of Word 85 hit 7;
3) issue SET FEATURES to alter setting for release interrupt enable/disable;
4) issue COMRESET and complete OOB sequence; and
5) compare value of Word 85 bit 7 to saved value.

3.4.10.3 Pass/fail criteria

Verify that IDENTIFY DEVICE or IDENTIFY PACKET DEVICE Word 85 bit 7 contains the same value
before and after COMRESET.

3.4.11 SSP-10: Set features — service interrupt

3.4.11.1 Device expected behavior

This test is only valid for a device that claims support for service interrupt (Word 82 bit 8 set to one in
IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data).

Upon receipt of a COMRESET, a device shall maintain the value of service interrupt enable/disable.
Specifically, if support for service interrupt is enabled (Word 85 bit 8 set to one in IDENTIFY DEVICE or
IDENTIFY PACKET DEVICE data) upon receipt of a COMRESET, then the feature shall be enabled after
the COMRESET. If support for service interrupt is disabled (Word 85 bit 8 cleared to zero in IDENTIFY
DEVICE or IDENTIFY PACKET DEVICE data) upon receipt of a COMRESET, then the feature shall be
disabled after the COMRESET.

3.4.11.2 Measurement requirements

The required measurements are:
1) if Word 78 bit 6 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE set to one and Word 82 bit
8 is set to one, then continue to the next step, otherwise stop since this test is na;
2) save value of Word 85 bit 8;
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3) issue SET FEATURES to alter setting for service interrupt enable/disable;
4) issue COMRESET and complete OOB sequence; and
5) compare value of Word 85 bit 8 to saved value.

3.4.11.3 Pass/fail criteria

Verify that IDENTIFY DEVICE or IDENTIFY PACKET DEVICE Word 85 bit 8 contains the same value
before and after COMRESET.

3.4.12 SSP-11: Set multiple mode (informative)

3.4.12.1 Device expected behavior
This test is not applicable to ATAPI devices.

This test is only valid for a device that claims the maximum number of logical sectors per DRQ data block
(Word 47 bits 7:0 are non-zero).

Upon receipt of a COMRESET, a device shall maintain the block size established by the Set Multiple
Mode command. Specifically, the value contained within Word 59 bits 8:0 in IDENTIFY DEVICE data shall
be maintained after a COMRESET.

3.4.12.2 Measurement requirements

The required measurements are:
1) if Word 78 bit 6 in IDENTIFY DEVICE is set to one and Word 47 bits 7:0 are a non-zero value,
then continue to the next step, otherwise stop since this test is na;
2) issue Set Multiple command to change the multiple sector setting from the default setting;
3) save the value of Word 59 bits 8:0;
4)  verify correct multiple sector setting is set due to Set Multiple command;
5) issue COMRESET and complete OOB sequence; and
6) compare value of Word 59 bits 8:0 to the saved value.

3.4.12.3 Pass/fail criteria
Verify that IDENTIFY DEVICE Word 59 bits 8:0 contain the same value before and after COMRESET.

3.4.13 SSP-12: Set features — write-read-verify

3.4.13.1 Device expected behavior
This test is not applicable to ATAPI devices.

This test is only valid for a device that claims support for Write-Read-Verify (Word 119 bit 1 set to one in
IDENTIFY DEVICE data).

For the contents of IDENTIFY DEVICE data Word 120 bit 1, Words 210..211, and Word 220 bits 7:0, the
device shall not return to its Write-Read-Verify factory default setting after processing a COMRESET.

3.4.13.2 Measurement requirements

The required measurements are:

1) if Word 86 bit 15 in IDENTIFY DEVICE is set to one and Word 119 bit 1 in IDENTIFY DEVICE is
set to one, Word 78 hit 6 in IDENTIFY DEVICE is set to one, then continue to the next step,
otherwise stop since this test is na;

2) save default values of:

a) disable/enable state of Write-Read-Verify;
b) Write-Read-Verify mode; and
c) Write-Read-Verify sector;

3) issue SET FEATURE to change the disable/enable state of Write-Read-Verify, Write-Read-Verify
mode, and Write-Read-Verify sector count for Mode 3 from their default factory settings;

4) if N0 new setting is able to be supported by the device except its default factory setting, this test is
not applicable;
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5) issue COMRESET and complete OOB sequence; and
6) compare the values of Word 120 bit 1, Words 210..211, and Word 220 bits 7:0 to the saved
values.

NOTE 12 - If the device supports multiple modes and/or multiple sector count for Mode 3 except its default
factory setting, then repeat the above test for all the available settings.

3.4.13.3 Pass/fail criteria

Verify that the contents in Word 120 bit 1, Words 210..211, and Word 220 bits 7:0, which have been
changed from their default factory settings, contain the same values before and after COMRESET.

3.4.14 SSP-13: Set features — DIPM enable/disable

3.4.14.1 Device expected behavior

This test is only valid for a device that claims support for DIPM (Word 78 bit 3 set to one in IDENTIFY
DEVICE or IDENTIFY PACKET DEVICE data) and DIPM SSP (Word 78 bit 10 set to one in IDENTIFY
DEVICE or IDENTIFY PACKET DEVICE data).

Upon receipt of a COMRESET, a device shall maintain the value of DIPM enable/disable. Specifically, if
DIPM is enabled (Word 79 bit 3 set to one in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data)
upon receipt of a COMRESET, then the feature shall be enabled after the COMRESET. If DIPM is
disabled (Word 79 bit 3 cleared to zero in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data) upon
receipt of a COMRESET, then the feature shall be disabled after the COMRESET.

3.4.14.2 Measurement requirements

The required measurements are:

1) if Word 78 bit 6 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE is set to one and both
Word 78 bit 3 and bit 10 are set to one, then continue to the next step, otherwise stop since this
testis na;

2) save value of Word 79 bit 3;

3) issue SET FEATURES to alter setting for DIPM enable/disable;

4) issue COMRESET and complete OOB sequence;

5) compare value of Word 79 bit 3 to saved value; and

6) repeat the above sequences to verify both the enabled and disabled state.

3.4.14.3 Pass/fail criteria

Verify that IDENTIFY DEVICE or IDENTIFY PACKET DEVICE Word 79 bit 3 contains the same value
following COMRESET.

3.4.15 SSP-14: Set features — DeviceSleep enable/disable

3.4.15.1 Device expected behavior

This test is only valid for a device that claims support for DeviceSleep (Word 78 bit 8 set to one in
IDENTIFY DEVICE data).

Upon receipt of a COMRESET, a device shall maintain the value of DeviceSleep enable/disable.
Specifically, if DeviceSleep is enabled (Word 79 bit 8 set to one in IDENTIFY data) upon receipt of a
COMRESET, then the feature shall be enabled after the COMRESET. If DeviceSleep is disabled (Word
79 bit 8 cleared to zero in IDENTIFY DEVICE data) upon receipt of a COMRESET, then the feature shall
be disabled after the COMRESET.

Also the value of Qword 2 Bit 10 in Serial ATA Log is consistent to the one of Word 79 bit 8 in IDENTIFY
DEVICE or IDENTIFY PACKET DEVICE data.

3.4.15.2 Measurement requirements
The required measurements are:

39



1) if Word 78 bit 6 in IDENTIFY DEVICE is set to one and Word 78 bit 8 is set to one, then continue
to the next step, otherwise stop since this test is na;

2) save value of Word 79 bit 8 in IDENTIFY DEVICE;

3) save value of Qword 2 Bit 10 in Serial ATA Log;

4) issue SET FEATURES to alter setting for DeviceSleep enable/disable;

5) issue COMRESET and complete OOB sequence;

6) compare value of Word 79 bit 8 in IDENTIFY DEVICE to the saved value;

7 compare value of Qword 2 Bit 10 in Serial ATA Log to the saved value; and

8) repeat the above sequences to verify both the enabled and disabled state.

3.4.15.3 Pass/fail criteria

Verify that IDENTIFY DEVICE or IDENTIFY PACKET DEVICE Word 79 bit 8 and Serial ATA Log Qword
2 Bit 10 contains the same value following COMRESET.

3.5 Interface power management

3.5.1 Overview

Some of the tests listed in this section require that support for device initiating interface power
management and/or host initiating interface power management is claimed by the product for verification
of the expected behavior. Support for device initiating interface power management is able to be verified
by reading Word 78 bit 3 set to one in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data. Support
for host initiating interface power management is able to be verified by reading Word 76 bit 9 set to one in
IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data. For each test requirement, there shall be a
note outlining whether support for device initiating interface power management and/or host initiating
interface power management is a requirement for testing said test requirement.

A product may claim support for both device initiating interface power management (DIPM) requests and
receipt of host initiating power management (HIPM) requests. It is not required to support both types of
requests.

If a host intends to be validated for Interface Power Management (IPM) support through the
Interoperability Tests, it is required to be pre-configured (BIOS, driver, utility) to automatically send SET
FEATURES to enable DIPM requests following device detection and to configure the host in such a way
that it may accept DIPM requests. This is because there are limitations to ways hosts may be validated
for a feature, and DIPM requests are a key requirement for any IPM validation for a host. If a host only
supports HIPM, there is no way to validate this support and it shall not be verified for Interop Testing.

3.5.2 IPM-01 : Partial state exit latency (host-initiated)

3.5.2.1 Device/host expected behavior
See Section 8.1 of Serial ATA Revision 3.5.

The device and host exit latency (i.e., COMWAKE response) from the partial state shall start within 10 us
of COMWAKE receipt from the initiator of the wake sequence.

3.5.2.2 Measurement requirements (Device)

The required measurements are:
1) if Word 76 bit 9 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE is set to one, then continue
to the next step, otherwise stop since this test is na;
2) setup a bus analyzer (or scope) for tracing of bus activity and begin tracing;
3) issue PMREQ_P and receive device response;
4) issue COMWAKE and wait for complete wake of device;
5) issue IDENTIFY DEVICE or IDENTIFY PACKET DEVICE; and
6) repeat the above 10 times.
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3.5.2.3 Pass/fail criteria (Device)

The pass/fail requirements are:
1) confirm Partial wake sequence completion and COMWAKE timing of being within 10 us of
COMWAKE receipt from host (use trace to analyze timings);
2) the device shall process the DEVICE or IDENTIFY PACKET DEVICE correctly after the complete
wake of the device; and
3) the worst-case time out of 10 repetitions shall be reported (i.e., largest value).

3.5.2.4 Measurement requirements (Host)

The required measurements are:
1) setup bus analyzer (or scope) for tracing of bus activity and begin tracing;
2)  wait for a Partial IPM request from the host;

NOTE 13 — There is no guaranteed method for causing the host to send a request. A common ATA (or
vendor specific) method which may cause a request from the host is to leave the system idle (up to 10 s).
NOTE 14— Ensure there is no conflict with a device initiated request.

NOTE 15— A host vendor may provide a vendor unigue tool for initiating the power management requests as
to ensure the test does complete as necessary.

3) issue COMWAKE and wait for complete wake of host; and
4) repeat the above 10 times.
3.5.2.5 Pass/fail criteria (Host)

The pass/fail requirements are:
1) confirm partial wake sequence completion and host transmission of ALIGNp within 10 us of
COMWAKE receipt from device/emulator/tool (use trace to analyze timings); and

NOTE 16 - In the case that no host initiated request was completed, the pass/fail result shall be na.

2) the worst-case time out of 10 repetitions shall be reported (i.e., largest value).

3.5.3 IPM-02 : Slumber state exit latency (host-initiated)

3.5.3.1 Device/host expected behavior
See Section 8.1 of Serial ATA Revision 3.5.

The product exit latency (i.e., COMWAKE response) from the slumber state shall start within 10 ms of
COMWAKE receipt from the initiator of the wake sequence.

A method for testing the exit latency of a device is for host software to initiate a COMWAKE on the
interface. After initiating the request, the host would record the time until the W bit is set to one within the
DIAG field of the SError register.

3.5.3.2 Measurement requirements (Device)

The required measurements are:
1) setup bus analyzer (or scope) for tracing of bus activity & begin tracing;
2) if Word 76 bit 9 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE is set to one, then proceed
to step 3;
3) issue PMREQ_S and receive device response;
4) issue COMWAKE and wait for complete wake of device;
5) issue IDENTIFY DEVICE or IDENTIFY PACKET DEVICE; and
6) repeat the above 10 times.

3.5.3.3 Pass/fail criteria (Device)
The pass/fail requirements are:
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1) confirm Slumber wake sequence completion and COMWAKE timing of being within 10 ms of
COMWAKE receipt from host (use trace to analyze timings); and
2) the device shall process the command correctly after the complete wake of the device.

3.5.3.4 Measurement requirements (Host)

The required measurements are:
1) setup bus analyzer (or scope) for tracing of bus activity and begin tracing;
2)  wait for a Slumber IPM request from the host;

NOTE 17 - There is no guaranteed method for causing the host to send a request. A common ATA (or
vendor specific) method which may cause a request from the host is to leave the system idle (up to 10 s).
NOTE 18 - Ensure there is no conflict with a device initiated request.

NOTE 19 - A host vendor may provide a vendor unique tool for initiating the power management requests as
to ensure the test does complete as necessary.

3) issue COMWAKE and wait for complete wake of host; and
4) repeat the above 10 times.
3.5.3.5 Pass/fail criteria (Host)

The pass/fail requirements are:
1) confirm Slumber wake sequence completion and ALIGNp of being within 10 ms of COMWAKE
receipt from device/emulator/tool (use trace to analyze timings); and

NOTE 20 - In the case that no host initiated request was completed, the pass/fail result shall be na.

2) the worst-case result out of 10 cases shall be reported (i.e., largest value).
3.5.4 IPM-03: Speed matching upon resume (host-initiated)

3.5.4.1 Device/host expected behavior
See Section 13.2.3.16 of Serial ATA Revision 3.5.

The product signaling speed upon returning from a partial or slumber state shall match the speed prior to
entering the partial or slumber state. If a device or host claims support for multiple Serial ATA signaling
speeds, then the speed matching upon resume should be applied to all the signaling speeds that the
device or host supports.

3.5.4.2 Measurement requirements (Device)

The required measurements are:
1) if Word 76 bit 9 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE is set to one, then proceed
to step 2, otherwise stop since this test is na;
2) get the current interface rate;

NOTE 21- Determination of the current interface rate is MOI specific.
3) issue PMREQ_P or PMREQ_S and receive device response;
4) issue COMWAKE and wait for complete wake of device;
5)  verify the current interface rate; and

NOTE 22 - This requirement shall be verified on 10 total sequences of PMREQ_P if supported and 10 total
sequences of PMREQ_S if supported for the current signaling speed established.

6) if the device supports multiple Serial ATA signaling speeds, repeat the above test for all the
signaling speeds that the device supports and are established successfully.

NOTE 23 — The method for establishing the different signaling speeds is MOI specific.
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3.5.4.3 Pass/falil criteria (Device)

The pass/fail requirements are:
1) a sequence fails if there is no response (i.e., no PMACK or no PMNAK is returned) or if the
interface rate changes from before to after the power management sequence;
2) all 10 repetitions shall pass for this test to pass; or
3) if all the sequences result with PMNAKSs with no pass or fail sequences, the result is na.

3.5.4.4 Measurement requirements (Host)

The required measurements are:
1) wait for a PMREQ_P or PMREQ _S from the host;

NOTE 24 — There is no guaranteed method for causing the host to send a request. A common ATA (or
vendor specific) method which may cause a request from the host is to leave the system idle and monitor for
an appropriate PMREQ for 10 s.

NOTE 25 — Ensure there is no conflict with a device initiated request.

NOTE 26 — A host vendor may provide a vendor unigue tool for initiating the power management requests
as to ensure the test does complete as necessary.

2) issue COMWAKE and wait for complete wake of host;

3) note the current interface rate — determination of the current interface rate is MOI specific;

4) this requirement shall be verified on 10 total sequences of PMREQ_P if supported and 10 total
sequences of PMREQ_S if supported for the current signaling speed established; and

5) if the host supports multiple Serial ATA signaling speeds, repeat the above test for all the
signaling speeds that the host supports and are established successfully.

3.5.4.5 Pass/fail criteria (Host)

The pass/fail requirements are:
1) a sequence fails if there is no response (i.e., no PMACK or no PMNAK is returned) or if the
interface rate changes from before to after the power management sequence;
2) all 10 repetitions shall pass for this test to pass; or
3) if all the sequences result with PMNAKSs with no pass or fail sequences, the result is na.

3.5.5 IPM-04 : NAK of requests when support not indicated

3.5.5.1 Device/host expected behavior
See Section 9.7.5 of Serial ATA Revision 3.5.

If a device does not support host interface power management (Word 76 bit 9 cleared to zero in
IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data), upon receipt of a PMREQ_P or PMREQ_S the
device should respond with a PMNAK.

If a host does not support device interface power management, upon receipt of a PMREQ_P or
PMREQ_S the host should respond with a PMNAK.

3.5.56.2 Measurement requirements (Device)

The required measurements are:
1) if Word 76 bit 9 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE is cleared to zero, then
proceed to step 2;
2) setup bus analyzer (or scope) for tracing of bus activity & begin tracing;
3) issue PMREQ_P or PMREQ _S and receive device response; and
4) repeat the above 10 times.

3.5.56.3 Pass/fail criteria (Device)

The pass/fail requirements are:
1) if a PMACK is received, then the result is fail, otherwise PMNAK or non-response is a pass; and
2) all 10 repetitions shall pass for this test to pass.
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3.5.5.4 Measurement requirements (Host)

The required measurements are:
1) setup bus analyzer (or scope) for tracing of bus activity & begin tracing; and
2) issue PMREQ_P or PMREQ_S and receive host response.

NOTE 27 - This requirement shall be verified on 10 total sequences of PMREQ_P and 10 total sequences of
PMREQ_S.

3.5.5.5 Pass/fail criteria (Host)

The pass/fail requirements are:
1) if a PMACK is received, then the result is fail, otherwise PMNAK or non-response is a pass; and
2) all 10 repetitions shall pass for this test to pass.

3.5.6 IPM-05: Response to PMREQ_P

3.5.6.1 Device/host expected behavior
See Section 9.7.5 of Serial ATA Revision 3.5.

If a device claims support for host-initiated interface power management (Word 76 bit 9 set to one in
IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data), upon receipt of a PMREQ_P the following are
valid device responses:

a) respond with a minimum of 4 PMACK primitives and place the device Phy layer into the
partial state; or

b) respond with PMNAK until SYNC is received from the host, no device Phy layer power
transition shall occur.

If a host claims support for device-initiated interface power management, upon receipt of a PMREQ_P the
following are valid host responses:

a) respond with a minimum of 4 PMACK primitives and place the host Phy layer into the partial
state; or

b) respond with PMNAK until SYNC is received from the device, no host Phy layer power
transition shall occur.

3.5.6.2 Measurement requirements (Device)

The required measurements are:
1) if Word 76 bit 9 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE is set to one, then proceed
to step 2;
2) setup bus analyzer (or scope) for tracing of bus activity & begin tracing;
3) issue PMREQ_P and receive device response; and
4) repeat the above 10 times.

3.5.6.3 Pass/falil criteria (Device)

The pass/fail requirements are:
1)  verify that PMNAK or a minimum of 4 total PMACKSs are received (use trace to verify product
response); and
2) all 10 repetitions shall pass for this test to pass.

3.5.6.4 Measurement requirements (Host)

The required measurements are:
1) setup bus analyzer (or scope) for tracing of bus activity & begin tracing;
2) issue PMREQ_P and receive host response; and
3) repeat the above 10 times.

3.5.6.5 Pass/fail criteria (Host)
The pass/fail requirements are:
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1)  verify that PMNAK or a minimum of 4 total PMACKSs are received (use trace to verify product
response); and
2) all 10 repetitions shall pass for this test to pass.

3.5.7 IPM-06 : Response to PMREQ_S

3.5.7.1 Device/host expected behavior
See Section 9.7.5 of Serial ATA Revision 3.5.

If a device claims support host-initiated interface power management (Word 76 bit 9 set to one in
IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data), upon receipt of a PMREQ_S the following are
valid device responses:

a) respond with a minimum of 4 PMACK primitives and place the device Phy layer into the slumber
state; or

b) respond with PMNAK until SYNC is received from the host, no device Phy layer power transition
shall occur.

If a host claims support for device-initiated interface power management, upon receipt of a PMREQ_S the
following are valid host responses:

a) respond with a minimum of 4 PMACK primitives and place the host Phy layer into the slumber
state; or

b) respond with PMNAK until SYNC is received from the device, no host Phy layer power transition
shall occur.

3.5.7.2 Measurement requirements (Device)

The required measurements are:
1) if Word 76 bit 9 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE is set to one, then proceed
to step 2;
2) setup bus analyzer (or scope) for tracing of bus activity & begin tracing;
3) issue PMREQ_S and receive device response; and
4) repeat the above 10 times.

3.5.7.3 Pass/fail criteria (Device)

The pass/fail requirements are:
1)  verify that PMNAK or a minimum of 4 PMACKSs are received (use trace to verify device
response); and
2) all 10 repetitions shall pass for this test to pass.
3.5.7.4 Measurement requirements (Host)

The required measurements are:
1) setup bus analyzer (or scope) for tracing of bus activity & begin tracing;
2) issue PMREQ_S and receive device response; and
3) repeat the above 10 times.

3.5.7.5 Pass/fail criteria (Host)

The pass/fail requirements are:
1)  verify that PMNAK or a minimum of 4 PMACKSs are received (use trace to verify device
response); and
2) all 10 repetitions shall pass for this test to pass.

3.5.8 IPM-07 : Device default setting for device initiated requests

3.5.8.1 Device expected behavior
This test is not applicable to hosts.

See Section 13.7.11.2.20 of Serial ATA Revision 3.5.
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If a device claims support for device interface power management (Word 78 bit 3 set to one in IDENTIFY
DEVICE or IDENTIFY PACKET DEVICE data), support for device power management shall be disabled
(Word 79 bit 3 cleared to zero in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data) by default. A
device shall not issue Partial/Slumber requests unless this feature has been enabled by the host as a
result of a SET FEATURES command.

3.5.8.2 Measurement requirements

The required measurements are:

1) if Word 78 bit 3 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE is set to one, then continue
to the next step, otherwise this test is na;

2) issue SET FEATURES (Sector Count = 03h, Features = 10h) to enable device support for
initiating power management;

3) power cycle device;

4)  save value of Word 79 bit 3 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE;

5) if SSP is supported and enabled, and DIPM SSP is supported, the test in this loop stops here;

6) issue SET FEATURES (Sector Count = 03h, Features = 10h) to enable device support for
initiating power management;

7 issue COMRESET and complete OOB sequence;

8)  save value of Word 79 bit 3 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE; and

9) repeat the above 10 times.

3.5.8.3 Pass/fail criteria

The pass/fail requirements are:
1)  verify that Word 79 bit 3 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE is cleared to zero
for the stored value(s) in step 4 and step 8 if step 8 is processed; and
2) all 10 repetitions shall pass for this test to pass.

3.5.9 IPM-08: Device initiated power management enable / disable

3.5.9.1 Device expected behavior
This test is not applicable to hosts.

See Section 13.7.11.3.4 of Serial ATA Revision 3.5.

Support for device power management shall be disabled (Word 79 bit 3 cleared to zero in IDENTIFY
DEVICE or IDENTIFY PACKET DEVICE data) by default. A device shall not issue Partial/Slumber
requests unless this feature has been enabled by the host as a result of a SET FEATURES command.

3.5.9.2 Measurement requirements

The required measurements are:

1) power cycle device;

2) if Word 78 bit 3 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE is set to one, then continue
to the next step, otherwise stop since this test is na;

3) save Word 79 bit 3 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE;

4) issue SET FEATURES (Sector Count = 03h, Features = 10h) to enable device support for
initiating power management;

5)  save Word 79 bit 3 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE;

6) wait for a PMREQ_P or PMREQ_S from the device;

NOTE 28 — There is no guaranteed method for causing the device to send a request. A common
method to cause a request is to leave the device idle for 10 s and wait for PMREQ.

NOTE 29 - If no PMREQ_P or PMREQ_S has been issued, issue a STANDBY IMMEDIATE
command to device and wait for 10 s for PMREQ.

NOTE 30 — Ensure there is no conflict with a host initiated request.
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7

8)
9)

10)

1)
2)

NOTE 31 — A device vendor may provide a vendor unique tool for initiating the power
management requests as to ensure the test does complete as necessary.

issue SET FEATURES (Sector Count = 03h, Features = 90h) to disable device support for

initiating power management;

save Word 79 bit 3 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE;

verify either a PMREQ_S or PMREQ_P is not generated using the following method:
leave the device idle and wait 10 s for PMREQ; and
if no PMREQ_P or no PMREQ _S has been issued, issue a STANDBY IMMEDIATE
command to device and wait for 10 s for PMREQ;

and

repeat the above 10 times.

3.5.9.3 Pass/fail criteria
The pass/fail requirements are:

1)

2)

3.5.10

verify the value of 79 bit 3 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE saved for the
steps above are correct:

a) step 3 equals cleared to zero;

b) step 5 equals set to one; and

c) step 8 equals cleared to zero;

and

NOTE 32 - If no device initiated request was completed for any of the test cases when the feature is
enabled, the pass/fail result shall be na.

all 10 repetitions shall pass for this test to pass.

IPM-09 : Partial state exit latency (device-initiated)

3.5.10.1 Device/host expected behavior
See Section 13.7.11.2.19 of Serial ATA Revision 3.5.

The device and host exit latency (i.e., COMWAKE response) from the partial state shall start within 10 us
of COMWAKE receipt from the host.

3.5.10.2 Measurement requirements (Device)
The required measurements are:

1)
2)

3)

setup bus analyzer (or scope) for tracing of bus activity & begin tracing;

if Word 78 bit 3 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE is set to one, then continue
to the next step, otherwise stop since this test is na;

wait for a Partial IPM request from the device;

NOTE 33 - There is no guaranteed method for causing the device to send a request, however a possible
method to cause a request is to leave the device idle and wait up to 10 s for a Slumber IPM request. If no
Partial IPM request is generated, issue a STANDBY IMMEDIATE command to device and wait up to 10 s.
NOTE 34 - A device vendor may provide a vendor unigue tool for initiating the power management requests
as to ensure the test does complete as necessary.

issue COMWAKE and wait for complete wake of device;
issue IDENTIFY DEVICE or IDENTIFY PACKET DEVICE; and
this requirement shall be verified on 10 total sequences.

3.5.10.3 Pass/fail criteria (Device)
The pass/fail requirements are:

1)

confirm partial wake sequence completion and host transmission of ALIGNp
within 10 us of COMWAKE receipt from device/emulator/tool (use trace to analyze timings);
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NOTE 35 - If no device initiated request was completed for any of the test sequences, the pass/fail result
shall be na.

2) the device shall process the command correctly after the complete wake of the device; and
3) all 10 repetitions shall pass for this test to pass.

3.5.10.4 Measurement requirements (Host)

The required measurements are:
1) setup bus analyzer (or scope) for tracing of bus activity and begin tracing;
2) issue PMREQ _P to host;
3) issue COMWAKE and wait for complete wake of host; and
4) this requirement shall be verified on 10 total sequences.

3.5.10.5 Pass/fail criteria (Host)

The pass/fail requirements are:
1) confirm partial wake sequence completion and host transmission of ALIGNp within 10 us of
COMWAKE receipt from device/emulator/tool (use trace to analyze timings);

NOTE 36 - In the case that no host initiated-request was completed, the pass/fail result shall be na.

2) the worst-case time out of 10 repetitions shall be reported (i.e., largest value); and
3) all 10 repetitions shall pass for this test to pass.

3.5.11 IPM-10: Slumber state exit latency (device-initiated)

3.5.11.1 Device/host expected behavior
See Section 13.7.11.2.19 of Serial ATA Revision 3.5.

The product exit latency (i.e., COMWAKE response) from the slumber state shall start within 10 ms of
COMWAKE receipt from the host.

A method for testing the exit latency of a device is for host software to initiate a COMWAKE on the
interface. After initiating the request, the host would record the time until the W bit is set to one within the
DIAG field of the SError register.

3.5.11.2 Measurement requirements (Device)

The required measurements are:
1) setup bus analyzer (or scope) for tracing of bus activity & begin tracing;
2) if Word 78 bit 3 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE is set to one, then continue
to the next step, otherwise stop since this test is na;
3)  wait for a Slumber IPM request from the device;

NOTE 36 — There is no guaranteed method for causing the device to send a request, however a possible
method to cause a request is to leave the device idle and wait up to 10 s for a Slumber IPM request. If no
Partial IPM request is generated, issue a STANDBY IMMEDIATE command to device and wait up to 10 s.
NOTE 378 - A device vendor may provide a vendor unique tool for initiating the power management
requests as to ensure the test does complete as necessary.

4) issue COMWAKE and wait for complete wake of device;
5) issue IDENTIFY DEVICE or IDENTIFY PACKET DEVICE; and
6) this requirement shall be verified on 10 total sequences.

3.5.11.3 Pass/fail criteria (Device)

The pass/fail requirements are:
1) confirm Slumber wake sequence completion and COMWAKE timing of being within 10 ms of
COMWAKE receipt from host (use trace to analyze timings);
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2)

3)
4)

if no device-initiated request was completed for any of the test sequences, the pass/fail result
shall be na;

the device shall process the command correctly after the complete wake of the device; and
all 10 repetitions shall pass for this test to pass.

3.5.11.4 Measurement requirements (Host)
The required measurements are:

1)
2)
3)
4)

setup bus analyzer (or scope) for tracing of bus activity & begin tracing;
issue PMREQ_S to host;

issue COMWAKE and wait for complete wake of host; and

repeat this test 10 times.

3.5.11.5 Pass/fail criteria (Host)

1)

2)
3)

3.5.12

confirm partial wake sequence completion and host transmission of ALIGNp within 10 us of
COMWAKE receipt from device/emulator/tool (use trace to analyze timings);

NOTE 39 - In the case that no host-initiated request was completed, the pass/fail result shall be na.

the worst-case time out of 10 repetitions shall be reported (i.e., largest value); and
all 10 repetitions shall pass for this test to pass.

IPM-11 : Speed matching upon resume (device-initiated)

3.5.12.1 Devicel/host expected behavior
See Section 13.7.11.2.19 of Serial ATA Revision 3.5.

The product signaling speed upon returning from a partial or slumber state shall match the speed prior to
entering the partial or slumber state.

If a device or host claims support for multiple Serial ATA signaling speeds, then the speed matching upon
resume should be applied to all the signaling speeds that the device or host supports.

3.5.12.2 Measurement requirements (Device)
The required measurements are:

1)

2)

3)

5)
6)

8)

if Word 78 bit 3 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE is set to one, then continue
to the next step, otherwise stop since this test is na;
get the current interface rate;

NOTE 40 - Determination of the current interface rate is MOI specific.
wait for an IPM request from the device;

NOTE 41 - There is no guaranteed method for causing the device to send a request, however a possible
method to cause a request is to leave the device idle and wait up to 10 s for a Slumber IPM request. If no
Partial IPM request is generated, issue a STANDBY IMMEDIATE command to device and wait up to 10 s.
NOTE 42 - A device vendor may provide a vendor unique tool for initiating the power management requests
as to ensure the test does complete as necessary.

issue COMWAKE and wait for complete wake of device;

verify the current interface rate;

this requirement shall be verified on 10 total sequences of PMREQ_P if supported and 10 total
sequences of PMREQ_S if supported for the current signaling speed established; and

if the device supports multiple Serial ATA signaling speeds, repeat the above test for all the
signaling speeds that the device supports and are established successfully.

NOTE 43 - How to establish the different signaling speed is MOI specific.

49



3.5.12.3 Pass/fail criteria (Device)

The pass/fail requirements are:
1) a sequence fails if there is no response (i.e., no PMACK or no PMNAK is returned) or if the
interface rate changes from before to after the power management sequence;
2) if one or more of the sequences fails, the test result is fail; or
3) if all the sequences result with PMNAKSs and no pass or fail sequences, the result is na.

3.5.12.4 Measurement requirements (Host)

The required measurements are:
1) issue PMREQ_P or PMREQ_S and receive host response;
2) issue COMWAKE and wait for complete wake of host;
3) save the value of the current interface rate;

NOTE 44 - Determination of the current interface rate is MOI specific.

4) this requirement shall be verified on 10 total sequences of PMREQ _P, if supported and 10 total
sequences of PMREQ_S, if supported for the current signaling speed established; and

5) if the host supports multiple Serial ATA signaling speeds, repeat the above test for all the
signaling speeds that the host supports and are established successfully.

NOTE 45 - How to establish the different signaling speed is MOI specific.

3.5.12.5 Pass/fail criteria (Host)

The pass/fail requirements are:
1) a sequence fails if there is no response (i.e., no PMACK or no PMNAK is returned) or if the
interface rate changes from before to after the power management sequence;
2) if one or more of the sequences fails, the test result is fail; or
3) if all the sequences result with PMNAKSs and no pass or fail sequences, the result is na.

3.5.13 IPM-12 : IPM is mandatory

3.5.13.1 Device expected behavior
See 13.7.10.2.5, 13.7.10.2.18, and 13.7.10.2.19 of Serial ATA Revision 3.5.

If the device supports Serial ATA Revision 3.1 or above, IPM is required.

3.5.13.2 Measurement requirements

The required measurements are:
1) if Word 222 hit 6 or above (up to bit 11) is set to one, then continue to the next step, otherwise
stop since this test is na;
2) save value of Word 76 Bit 9; and
3) save value of Word 78 Bit 3.
3.5.13.3 Pass/fail criteria

The pass/fail requirements are:
1)  verify that IDENTIFY DEVICE or IDENTIFY PACKET DEVICE has at least one of Word 76 Bit 9
or Word 78 bit 3 set to one.

3.6 Digital optional features
3.6.1 DOF-01: Asynchronous notification

3.6.1.1 Device expected behavior

This test is not applicable to ATA devices and hosts nor is it applicable to devices without manual eject
capabilities.
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See Section 13.10 of Serial ATA Revision 3.5.

Asynchronous notification is a mechanism for a device to send a notification to the host that the device
requires attention. The device shall have the Asynchronous Natification feature enabled by the host
before the device may set the N bit to one in the Set Device Bits FIS.

3.6.1.2 Measurement requirements
The required measurements are:

1)

2)
3)
4)
5)

6)
7
8)

9)
10)
11)

12)
13)

14)
15)
16)
17)
18)
19)

if the device has an Eject button, then continue to the next step, otherwise stop since this test is
na;

power cycle device;

save value of Word 78 bit 5 in IDENTIFY PACKET;

save Word 79 bit 5 in IDENTIFY PACKET DEVICE;

issue SET FEATURES (Sector Count = 05h, Features = 10h) to enable device support for
Asynchronous Notification;

save Word 79 bit 5 in IDENTIFY PACKET DEVICE;

manually press Eject button on the ATAPI device to let the tray or the media out;

record status or receipt of Set Devices Bits FIS with the Interrupt ‘I’ bit set to one and the
Notification "N” bit set to one;

issue Get Event/Status Notification command to acknowledge the notification;

manually push in the media or the tray or press Eject button on the ATAPI device to let the tray in;
record status of receipt of Set Devices Bits FIS with the Interrupt ‘I’ bit set to one and the
Notification “N” bit set to one;

issue Get Event/Status Notification command to acknowledge the notification;

issue SET FEATURES (Sector Count = 05h, Features = 90h) to disable device support for
Asynchronous Notification;

save value of Word 79 bit 5 in IDENTIFY PACKET DEVICE;

manually press Eject button on the ATAPI device to let the tray or the media out;

record absence of Devices Bits FIS;

manually push in the media or the tray or press Eject button on the ATAPI device to let the tray in;
record absence of Devices Bits FIS; and

this requirement shall be verified on 5 total sequences.

3.6.1.3 Pass/fail criteria
The pass/fail requirements are:

3.6.2

verify Word 78 hit 5 is set to one in step 3 above;

verify Word 79 bit 5 is set to one in step 4 above;

verify Word 79 bit 5 is cleared to zero in step 6 above;

verify Set Device Bits FIS received correctly when this feature is enabled in step 8 above;
verify Set Device Bits FIS received correctly when this feature is enabled in step 11 above;
verify Word 79 bit 5 is cleared to zero in step 14 above;

verify Set Device Bits FIS is not received in step 17; and

verify Set Device Bits FIS is not received in step 19.

DOF-02 : Phy speed indicator

3.6.2.1 Device expected behavior
This test is not applicable to hosts.

See Section 13.7.11.3 of Serial ATA Revision 3.5.

Support for Phy speed indicator is optional and if not supported, Word 77 bits 3:1 in IDENTIFY DEVICE
or IDENTIFY PACKET DEVICE shall be cleared to zero indicating the device has no support for this

feature.
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If a device claims support for multiple Serial ATA signaling speeds, then Phy speed indicator if supported
should be applied to all the signaling speeds that the device supports.

3.6.2.2 Measurement requirements

The required measurements are:
1) get the current interface rate;

NOTE 46 - Determination of the current interface rate is MOI specific.

2) save the values of Word 77 bits 3:1 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE; and
3) if the device supports multiple Serial ATA signaling speeds, then repeat the above test for all the
signaling speeds that the device supports which are established successfully.

NOTE 47 - How to establish the different signaling speed is MOI specific.

3.6.2.3 Pass/fail criteria

The pass/fail requirements are:

1) if WORD 77 bits 3:1 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE are always cleared to
zero for all the signaling speeds that the device supports which are established successfully, then
this feature is not supported and the result is na; and

2) otherwise, verify the values saved in step 2 are set correctly when the corresponding speed is
supported and established successfully. They shall be equal to the interface rate (e.g., for Gen-1,
the value of WORD bits 3:1 shall be equal to one, for Gen2, the value of WORD 77 bits 3:1 shall
be equal to two, and so on).

3.7 Device Sleep

3.7.1 Overview

The Device Sleep (SLP) test requirements are determined by the requirements of the feature as defined
in Serial ATA Revision 3.5.

Most of the tests listed in this section require that support for Device Sleep is claimed by the product for
verification of the expected behavior. Support for Device Sleep is verified by reading Word 78 bit 8 set to
one in IDENTIFY DEVICE data.

3.7.2 SLP-01: Identify Device Data log support

3.7.2.1 Device expected behavior
See Section 8.5.3 of Serial ATA Revision 3.5.

Devices that support Device Sleep shall support the Identify Device Data log, and the DEVSLP TIMING
VARIABLES SUPPORTED bit shall be set to one, and the POWER DISABLE FEATURE ALWAYS
ENABLED bit shall be cleared to zero.

3.7.2.2 Measurement requirements

The required measurements are:
1) if Word 78 bit 8 in IDENTIFY DEVICE is set to one (Device Sleep supported), then continue to the
next step, otherwise stop since the result for this test is not required,;
2) issue and complete an IDENTIFY DEVICE command;
3) issue and complete a READ LOG EXT command with Log Address 00h;
4) issue and complete a READ LOG EXT command with Log Address 30h, page 00h; and
5) issue and complete a READ LOG EXT command with Log Address 30h, page 08h.

3.7.2.3 Pass/fail criteria

The pass/fail requirements are:
1)  verify Word 87 Bit 5 is set to one in step 2 above;
2)  verify the number of Log pages at Log Address 30h is larger than 1;
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3)
4)
5)

3.7.3

verify that Page 08h in Log Address 30h is supported;

verify the DEVSLP TIMING VARIABLES SUPPORTED bit (Qword 6 bit 63) is set to one; and
verify the POWER DISABLE FEATURE ALWAYS ENABLED bit (Qword 1 bit 31) is cleared to
zero.

SLP-02: Default setting for Device Sleep

3.7.3.1 Device expected behavior
See Section 8.5.3 of Serial ATA Revision 3.5.

The Device Sleep feature shall be disabled as a result of processing a power on reset.

3.7.3.2 Measurement requirements
The required measurements are:

if Word 78 bit 8 in IDENTIFY DEVICE is set to one (Device Sleep supported), then continue to the
next step, otherwise stop since the result for this test is not required,;

issue and complete a SET FEATURE command with Sector Count = 09h, Features = 10h;
power on reset the device;

issue and complete an