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Subject: SAT, START STOP UNIT command mapping

1 Related documents
SCSI / ATA Translation (SAT) draft, revision 04.

2 Introduction
The following proposes how to map the functionality of the START STOP UNIT command using ATA 
commands.

The following list includes some additional comments about this proposal relative to what is in the latest SAT 
draft:

a) Since SCSI implementations only use the IMMED, LOEJ, and START bits in the CDB to control a target 
device, this proposal is limited to defining the functionality associated with those bits;

b) The mechanism for spinning a device up from Sleep mode has been removed, as there is no way that 
a device could get into this condition without the SATL having issued a SLEEP command, which the 
SATL should never do;

c) The POWER CONDITIONS field has been made “U” as this functionality is not used by SCSI applications 
today; and

d) The features of the POWER CONDITIONS field and their functionality could be added by a subsequent 
proposal at a later date if someone actually found a use for them.

Revision 1 of this proposal includes input from the June SAT working group meeting in San Jose.

Revision 2 of this proposal includes input from the July SAT working group meeting in Colorado Springs.

Revision 3 of this proposal includes input from the September SAT working group meeting in Vancouver, BC. 
The first part of the proposal shows changes from the previous proposal, the second part has the changes 
accepted.

3 Proposal
Change the relevant clauses to be as follows:
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9.7 START STOP UNIT command (1Bh)

9.7.1 Command summary

The START STOP UNIT command provides a method for controlling the power state of a logical unit.

If a SATL receives a command other than a START STOP UNIT command for a device that is in the Stopped 
state (see SBC-2), then the SATL shall return CHECK CONDITION status, with the sense key set to NOT 
READY and the additional sense code set to LOGICAL UNIT NOT READY, INITIALIZING COMMAND 
REQUIRED.

9.7.2 START STOP UNIT CDB field options

The SATL shall perform the actions shown in table 2 in response to a START STOP UNIT command received 
depending on the values of the IMMED, LOEJ, and START bits.

Table 1 — START STOP UNIT command CDB fields

Field SATType Description or reference

OPERATION CODE E Commands issued to the attached ATA device depend upon the other 
values in the CDB as described in 9.7.2.

IMMED I The SATL shall implement this field as defined in 9.7.2.

POWER CONDITIONS U The SATL shall ignore this field.

LOEJ I The SATL shall implement this field as defined in 9.7.2.

START I The SATL shall implement this field as defined in 9.7.2.

CONTROL I (see 6.4)

Table 2 — Definition of IMMED, LOEJ, and START bits in the START STOP UNIT CDB (part 1 of 3)

IMMED LOEJ START Definition

0 0 0 The SATL shall:

1) Issue a FLUSH CACHE or FLUSH CACHE EXT command to the attached ATA 
device;

2) If the FLUSH CACHE or FLUSH CACHE EXTENDED command completes with any 
error, then return CHECK CONDITION status with the sense key set to ABORTED 
COMMAND and the additional sense code set to COMMAND SEQUENCE ERROR;

3) If the FLUSH CACHE or FLUSH CACHE EXT command completes with no error, 
then issue a STANDBY command to the attached ATA device with a value of zero in 
Sector Count; 

4) If the STANDBY command completes with any error, then return CHECK 
CONDITION status with the sense key set to ABORTED COMMAND and the 
additional sense code set to COMMAND SEQUENCE ERROR; and

5) If the STANDBY command completes with no errora, then return GOOD statusb.

a A device may return command completion for a STANDBY command before the device may be removed 
from a system without damage.

b After returning GOOD status for a START STOP UNIT command with the START bit set to zero, the SATL 
shall consider the drive to be in the Stopped power state (see SBC-2).

c After returning GOOD status for a START STOP UNIT command with the START bit set to one, the SATL 
shall consider the drive to be in the Active power state (see SBC-2).

d A medium access occurs when an LBA is specified whose data is not contained in cache memory. If a 
value in LBA is specified for an ATA verify command where the data is contained in cache memory, then a 
device may not be in the Active power mode (see ATA/ATAPI-7) after completion of the ATA verify 
command.
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1 0 0 The SATL shall:

1) Return GOOD statusb;
2) Issue a FLUSH CACHE or FLUSH CACHE EXT command to the attached ATA 

device;
3) If the FLUSH CACHE or FLUSH CACHE EXTENDED command completes with any 

error, then return CHECK CONDITION status as a deferred error (see SPC-3) with 
the sense key set to ABORTED COMMAND and the additional sense code set to 
COMMAND SEQUENCE ERROR;

4) If the FLUSH CACHE or FLUSH CACHE EXT command completes with no error, 
then issue a STANDBY command to the attached ATA device with a value of zero in 
Sector Counta; and

5) If the STANDBY command completes with any error, then return CHECK 
CONDITION status as a deferred error (see SPC-3) with the sense key set to 
ABORTED COMMAND and the additional sense code set to COMMAND 
SEQUENCE ERROR.

0 0 1 The SATL shall:

1) Issue an READ VERIFY SECTOR(S) ATA verify command (see [definitions entry]) to 
the attached ATA device with a value of zero in LBA and one in Sector Count and a 
value in LBA from zero to the maximum LBA supported by the device in its current 
configurationd; 

2) If the READ VERIFY SECTOR(S) command completes with any error, then return 
CHECK CONDITION status, with the sense key set to NOT READY and the 
additional sense code set to LOGICAL UNIT NOT READY, INITIALIZING 
COMMAND REQUIRED; and 

3) When command completion is received for If the READ VERIFY SECTOR(S) ATA 
verify command (see [definitions entry]) completes with no error, then return GOOD 
statusc.

1 0 1 The SATL shall:

1) Return GOOD statusc; and
2) Issue an READ VERIFY SECTOR(S) ATA verify command (see [definitions entry]) to 

the attached ATA device with a value of zero in LBA and one in Sector Count and a 
value in LBA from zero to the maximum LBA supported by the device in its current 
configurationd.; and

3) If the READ VERIFY SECTOR(S) command completes with any error, then return 
CHECK CONDITION status as a deferred error (see SPC-3) with the sense key set 
to NOT READY and the additional sense code set to LOGICAL UNIT NOT READY, 
INITIALIZING COMMAND REQUIRED.

Table 2 — Definition of IMMED, LOEJ, and START bits in the START STOP UNIT CDB (part 2 of 3)

IMMED LOEJ START Definition

a A device may return command completion for a STANDBY command before the device may be removed 
from a system without damage.

b After returning GOOD status for a START STOP UNIT command with the START bit set to zero, the SATL 
shall consider the drive to be in the Stopped power state (see SBC-2).

c After returning GOOD status for a START STOP UNIT command with the START bit set to one, the SATL 
shall consider the drive to be in the Active power state (see SBC-2).

d A medium access occurs when an LBA is specified whose data is not contained in cache memory. If a 
value in LBA is specified for an ATA verify command where the data is contained in cache memory, then a 
device may not be in the Active power mode (see ATA/ATAPI-7) after completion of the ATA verify 
command.
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0 1 0 If the attached ATA device supports the Removable Media feature set, then the SATL 
shall:

1) Issue a MEDIA EJECT command to the attached ATA device; 
2) If the MEDIA EJECT command completes with any error, then return CHECK 

CONDITION status with the sense key set to ABORTED COMMAND and the 
additional sense code set to MEDIA LOAD OR EJECT FAILED; and

3) If the MEDIA EJECT command completes with no error, then return GOOD status.

If the attached ATA device does not support the Removable Media feature set, then the 
SATL shall return CHECK CONDITION status with the sense key set to ILLEGAL 
REQUEST and the additional sense code set to INVALID FIELD IN CDB.

1 1 0 If the attached ATA device supports the Removable Media feature set, then the SATL 
shall:

1) Return GOOD status;
2) Issue a MEDIA EJECT command to the attached ATA device; and
3) If the MEDIA EJECT command completes with any error, then return CHECK 

CONDITION status as a deferred error (see SPC-3) with the sense key set to 
ABORTED COMMAND and the additional sense code set to MEDIA LOAD OR 
EJECT FAILED.

If the attached ATA device does not support the Removable Media feature set, then the 
SATL shall return CHECK CONDITION status with the sense key set to ILLEGAL 
REQUEST with the additional sense code set to INVALID FIELD IN CDB.

0 or 1 1 1 The SATL shall return CHECK CONDITION status with the sense key set to ILLEGAL 
REQUEST, with the additional sense code set to INVALID FIELD IN CDB.

Table 2 — Definition of IMMED, LOEJ, and START bits in the START STOP UNIT CDB (part 3 of 3)

IMMED LOEJ START Definition

a A device may return command completion for a STANDBY command before the device may be removed 
from a system without damage.

b After returning GOOD status for a START STOP UNIT command with the START bit set to zero, the SATL 
shall consider the drive to be in the Stopped power state (see SBC-2).

c After returning GOOD status for a START STOP UNIT command with the START bit set to one, the SATL 
shall consider the drive to be in the Active power state (see SBC-2).

d A medium access occurs when an LBA is specified whose data is not contained in cache memory. If a 
value in LBA is specified for an ATA verify command where the data is contained in cache memory, then a 
device may not be in the Active power mode (see ATA/ATAPI-7) after completion of the ATA verify 
command.
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9.7 START STOP UNIT command (1Bh)

9.7.1 Command summary

The START STOP UNIT command provides a method for controlling the power state of a logical unit.

If a SATL receives a command other than a START STOP UNIT command for a device that is in the Stopped 
state (see SBC-2), then the SATL shall return CHECK CONDITION status, with the sense key set to NOT 
READY and the additional sense code set to LOGICAL UNIT NOT READY, INITIALIZING COMMAND 
REQUIRED.

9.7.2 START STOP UNIT CDB field options

The SATL shall perform the actions shown in table 2 in response to a START STOP UNIT command received 
depending on the values of the IMMED, LOEJ, and START bits.

Table 3 — START STOP UNIT command CDB fields

Field SATType Description or reference

OPERATION CODE E Commands issued to the attached ATA device depend upon the other 
values in the CDB as described in 9.7.2.

IMMED I The SATL shall implement this field as defined in 9.7.2.

POWER CONDITIONS U The SATL shall ignore this field.

LOEJ I The SATL shall implement this field as defined in 9.7.2.

START I The SATL shall implement this field as defined in 9.7.2.

CONTROL I (see 6.4)

Table 4 — Definition of IMMED, LOEJ, and START bits in the START STOP UNIT CDB (part 1 of 3)

IMMED LOEJ START Definition

0 0 0 The SATL shall:

1) Issue a FLUSH CACHE or FLUSH CACHE EXT command to the attached ATA 
device;

2) If the FLUSH CACHE or FLUSH CACHE EXTENDED command completes with any 
error, then return CHECK CONDITION status with the sense key set to ABORTED 
COMMAND and the additional sense code set to COMMAND SEQUENCE ERROR;

3) If the FLUSH CACHE or FLUSH CACHE EXT command completes with no error, 
then issue a STANDBY command to the attached ATA device with a value of zero in 
Sector Count; 

4) If the STANDBY command completes with any error, then return CHECK 
CONDITION status with the sense key set to ABORTED COMMAND and the 
additional sense code set to COMMAND SEQUENCE ERROR; and

5) If the STANDBY command completes with no errora, then return GOOD statusb.

a A device may return command completion for a STANDBY command before the device may be removed 
from a system without damage.

b After returning GOOD status for a START STOP UNIT command with the start bit set to zero, the SATL 
shall consider the drive to be in the Stopped power state (see SBC-2).

c After returning GOOD status for a START STOP UNIT command with the start bit set to one, the SATL 
shall consider the drive to be in the Active power state (see SBC-2).

d A medium access occurs when an LBA is specified whose data is not contained in cache memory. If a 
value in LBA is specified for an ATA verify command where the data is contained in cache memory, then a 
device may not be in the Active power mode (see ATA/ATAPI-7) after completion of the ATA verify 
command.
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1 0 0 The SATL shall:

1) Return GOOD statusb;
2) Issue a FLUSH CACHE or FLUSH CACHE EXT command to the attached ATA 

device;
3) If the FLUSH CACHE or FLUSH CACHE EXTENDED command completes with any 

error, then return CHECK CONDITION status as a deferred error (see SPC-3) with 
the sense key set to ABORTED COMMAND and the additional sense code set to 
COMMAND SEQUENCE ERROR;

4) If the FLUSH CACHE or FLUSH CACHE EXT command completes with no error, 
then issue a STANDBY command to the attached ATA device with a value of zero in 
Sector Counta; and

5) If the STANDBY command completes with any error, then return CHECK 
CONDITION status as a deferred error (see SPC-3) with the sense key set to 
ABORTED COMMAND and the additional sense code set to COMMAND 
SEQUENCE ERROR.

0 0 1 The SATL shall:

1) Issue an ATA verify command (see [definitions entry]) to the attached ATA device with 
one in Sector Count and a value in LBA from zero to the maximum LBA supported by 
the device in its current configurationd; and 

2) When command completion is received for the ATA verify command (see [definitions 
entry]) return GOOD statusc.

1 0 1 The SATL shall:

1) Return GOOD statusc; and
2) Issue an ATA verify command (see [definitions entry]) to the attached ATA device with 

one in Sector Count and a value in LBA from zero to the maximum LBA supported by 
the device in its current configurationd.

0 1 0 If the attached ATA device supports the Removable Media feature set, then the SATL 
shall:

1) Issue a MEDIA EJECT command to the attached ATA device; 
2) If the MEDIA EJECT command completes with any error, then return CHECK 

CONDITION status with the sense key set to ABORTED COMMAND and the 
additional sense code set to MEDIA LOAD OR EJECT FAILED; and

3) If the MEDIA EJECT command completes with no error, then return GOOD status.

If the attached ATA device does not support the Removable Media feature set, then the 
SATL shall return CHECK CONDITION status with the sense key set to ILLEGAL 
REQUEST and the additional sense code set to INVALID FIELD IN CDB.

Table 4 — Definition of IMMED, LOEJ, and START bits in the START STOP UNIT CDB (part 2 of 3)

IMMED LOEJ START Definition

a A device may return command completion for a STANDBY command before the device may be removed 
from a system without damage.

b After returning GOOD status for a START STOP UNIT command with the start bit set to zero, the SATL 
shall consider the drive to be in the Stopped power state (see SBC-2).

c After returning GOOD status for a START STOP UNIT command with the start bit set to one, the SATL 
shall consider the drive to be in the Active power state (see SBC-2).

d A medium access occurs when an LBA is specified whose data is not contained in cache memory. If a 
value in LBA is specified for an ATA verify command where the data is contained in cache memory, then a 
device may not be in the Active power mode (see ATA/ATAPI-7) after completion of the ATA verify 
command.
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1 1 0 If the attached ATA device supports the Removable Media feature set, then the SATL 
shall:

1) Return GOOD status;
2) Issue a MEDIA EJECT command to the attached ATA device; and
3) If the MEDIA EJECT command completes with any error, then return CHECK 

CONDITION status as a deferred error (see SPC-3) with the sense key set to 
ABORTED COMMAND and the additional sense code set to MEDIA LOAD OR 
EJECT FAILED.

If the attached ATA device does not support the Removable Media feature set, then the 
SATL shall return CHECK CONDITION status with the sense key set to ILLEGAL 
REQUEST with the additional sense code set to INVALID FIELD IN CDB.

0 or 1 1 1 The SATL shall return CHECK CONDITION status with the sense key set to ILLEGAL 
REQUEST, with the additional sense code set to INVALID FIELD IN CDB.

Table 4 — Definition of IMMED, LOEJ, and START bits in the START STOP UNIT CDB (part 3 of 3)

IMMED LOEJ START Definition

a A device may return command completion for a STANDBY command before the device may be removed 
from a system without damage.

b After returning GOOD status for a START STOP UNIT command with the start bit set to zero, the SATL 
shall consider the drive to be in the Stopped power state (see SBC-2).

c After returning GOOD status for a START STOP UNIT command with the start bit set to one, the SATL 
shall consider the drive to be in the Active power state (see SBC-2).

d A medium access occurs when an LBA is specified whose data is not contained in cache memory. If a 
value in LBA is specified for an ATA verify command where the data is contained in cache memory, then a 
device may not be in the Active power mode (see ATA/ATAPI-7) after completion of the ATA verify 
command.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


