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Preface

0664 S10 FUNCTIONAL FEATURES

"On the Fly" error correction capabilities Refer to theproduct FunctionalSpecification for
relability features

LRC protection for data integrity Refer to theproduct FunctionalSpecification for
relability features

Self-optimizing buffer ratios Refer to1.6.4,“Page 2 - Disconnect/Reconnect
Parameters” onpage 74

Variable Block Lengths Refer to theproduct FunctionalSpecification

Sector Slipping Defect Management Refer to1.16, “Reassign Blocks” on page 114

Optional ANSI SCSI commands supported Refer to1.0, “SCSI Commands” onpage 19

Command Queuing (both Tagged and Untagged) Refer to4.3, “CommandQueuing” onpage 204

Command Reordering Refer to4.3, “CommandQueuing” onpage 204

Back to Back Writes Refer to4.4.1,“Back to Back Writes” onpage 208

Write Caching (Volatile) Refer to1.6.8,“Page 8h -ReadCaching
Parameters” onpage 85 regarding the WCE bit

Motor (Spindle) Synchronization Refer to4.5, “Motor Synchronization” onpage 208

Automatic Rewrite/Reallocate Refer to4.7, “Automatic Rewrite/Reallocate -
RecommendRewrite/Reassign” onpage 211

Automatic RecommendRewrite/Reallocate Refer to4.7, “Automatic Rewrite/Reallocate -
RecommendRewrite/Reassign” onpage 211

Predictive Failure Analysis Refer to4.8, “Predictive FailureAnalysis” on
page 213

Segmented Caching Refer to4.9, “Segmented Caching” onpage 214

Adaptive Caching Refer to1.6.2,“Page 0 - VendorUnique
Parameters” onpage 59

Read Aheadsupport Refer to4.9.3,“Read-Ahead” onpage 214

Down-loadableSCSI Firmware Refer to1.34, “Write Buffer” on page 142
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LED support Refer to4.16, “LED Pin” on page 223

Basic AssuranceTests Refer to4.19, “Basic Assurance Tests(BATS)” on
page 226

Full 32 byte SCSI SenseData Format Refer to Appendix A,“SCSI SenseData Format”
on page 229

Synchronous/wide datatransfer support Refer to3.1, “SupportedMessages” on page 149
and 1.6.2,“Page 0 - VendorUnique Parameters” on
page 59

Performance counter information via Log Sense Refer to1.5, “Log Sense” on page 44

Selectablereporting of Errors (QPE etc.) Refer to1.6.2,“Page 0 - VendorUnique
Parameters” onpage 59

Multiple Initiator Support Refer to4.14, “Multiple Initiator Systems” on
page 222
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Data Representation
This document usesASCII notation. Hexvalues are indicated by a trailing‘h’.
Binary values are indicated by a trailing‘b’. The following notations areequivalent:

07h or 07H

'07'x or '07'X

0x07 (except in thecasewhere "x" is defined as"don't care")

In ASCII, the high order bit in a byte isseven, the loworder bit is zero.
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1.0 SCSI Commands

Following is a summary of SCSIcommands supported. The column “SCSI”refers
to revision 10h of theANSI version 2standard.

Table 1. SCSI CommandsSupported

SCSI Code Description

M 04h Format Unit
M 12h Inquiry
O 4Ch Log Select
O 4Dh Log Sense
O 15h Mode Select (6)*
O 1Ah Mode Sense (6)*
O 34h Pre-Fetch
M 08h Read (6)*
M 28h Read(10)*
O 3Ch ReadBuffer
M 25h ReadCapacity
O 37h ReadDefectData (10)*
O B7h ReadDefectData (12)*
O 3Eh Read Long
O 07h Reassign Blocks
O 1Ch Receive Diagnostic
M 17h Release (6)
M 57h Release (10)
M 03h RequestSense
M 16h Reserve
M 56h Reserve (10)
O 01h RezeroUnit
O 0Bh Seek (6)*
O 2Bh Seek (10)*
M 1Dh Send Diagnostic
O 1Bh Start/Stop Unit
O 35h Synchronize Cache
M 00h Test Unit Ready
O 2Fh Verify
O 0Ah Write (6)*
O 2Ah Write (10)*
O 2Eh Write andVerify
O 3Bh Write Buffer
O 3Fh Write Long
O 41h Write Same

M - Mandatory
O - Optional
V - Vendor Unique
* CommandDescriptor BlockLength
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1.1.1 CDB Control Byte
These bits are in thecontrol byte, which is thelast byte of everycommand
descriptor block. The meaning of thesefields is definedbelow.

VU VU stands for VendorUnique.

Flag If Link is zero, Flagmust also be zero. IfLink is one and thecommand
terminatessuccessfully, theTargetsends either theLinked Command
Completemessage(Flag= 0) or the LinkedCommandComplete (With
Flag) message(Flag= 1). Typically this bit is used to cause aninterrupt in
the Initiator betweenlinked commands.

Link This bit is set to one toindicatethat theInitiator desires anautomaticlink
to the nextcommandupon successfulcompletion of the current
command. Uponsuccessfulcompletion of thecommand, theDrive
returns Intermediate status andthen sends one of the two messages defined
under Flag above.

1.1.2 Reserved field definitions
A Reservedfield is defined as beingrequired to befilled with binary 0. It may be
shown intables as any of the following:

Reserved

Reserved = 0

RSVD

RSVD = 0

1.1.3 Reserved value definitions
A value may be defined to be'Reserved'. This meansthat thevalue is not valid for
the field being described.

1.1.4 Invalid field Errors
If a value is invalid in one of theCommandDescriptorBlocks, aCheckCondition
Statuswill result with a sense key ofIllegal Requestand additionalsense
code/qualifierdependentupon which field wasinvalid. The following areself
explanatory:

Invalid CommandOperation Code

Logical Block Address out ofRange

Logical Unit Not Supported

Invalid Field in CDB is used forfields other than theabove.

Invalid Field in Parameter Listis used for invalidfields in parameter data.

Invalid Bits in Identify Messageis used when the Reserved bits in amessage are
non-zero.
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1.2 Format Unit

The Format Unit commandperforms aphysicalformatting of the Drive. This
includes a rewrite of all the sector IDs, handling ofdefectivesectors, and the over-
writing of all data areaswith binary zeros. Theformatting processincludes averifi-
cation ofaccesspositioning only and does not include averification of ID or data
fields.

The Drive manages two internaldefect lists and oneexternal. Theprimary defect
list (PList) is created at time ofmanufacture andcannot bealtered. Thegrown
defect list(GList) is built after time ofmanufacture by the Initiators use of the
Reassign Blockscommand and the AutomaticReallocate function(see4.7, “Auto-
matic Rewrite/Reallocate -RecommendRewrite/Reassign” onpage 211), The data
defect list(DList) is an externallist. It is supplied by the initiator in theDATA
OUT phase of theFormat Unitcommand.

Severaloptions formanaging theGList are supported.

FmtData set to onespecifiesthat a Data Outphasefollows the Commandphase.
The Data Outphaseconsists of adefect listheader followed by zero ormore defect
descriptors (seeTable 3 onpage 23 andTable 4 onpage 23).

FmtData set tozerospecifiesthat no Data Outphasefollows.

CmpLst set to onespecifiesthat the GListexistingprior to the format not beused
and is discarded. The Drive isformatted with thePList andDList(if specified).
The DList becomes the new GList.

CmpLst set tozerospecifiesthat the GListexistingprior to the format beused.
The Drive is formatted with thePList, the GList, and the DList (ifspecified). The
DList and the GList are combined and become the new GList.

The Defect List Formatspecifies theformat of thedefectdescriptor transferred to
the Target when theFmtData bit is set to one (seeTable 5 onpage 25).

InterleaveFactor must beeither zero orone; the target formats thefile with inter-
leave of one.

Note: It is recommended that theMode Selectcommand beissuedprior to the
Format Unit command tospecifyparametersthat affect theformatting
process.

Table 2. Format UnitCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 04h

1 LUN FmtData CmpLst Defect List Format

2 Vendor Unique = 0

3
4

(MSB) Interleave Factor
(LSB)

5 VU = 0 Reserved = 0 Flag Link
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The Block Length parameter (see1.6.1.2,“Block Descriptor” onpage 58) is
used during formatting and issaved following a successfulformat operation.
If a Mode Selectcommand has notbeenissued since the last reset or
start-up (bring-up)sequence, then the BlockLength from theprevious
format operation isused.

The RPL parameter inMode Select page04h, affects the waythat track and
cylinder skew are physicallyapplied. See1.6.6,“Page 4h - Rigid Disk Drive
Geometry Parameters” onpage 80, 1.6.5,“Page 3 -FormatDevice
Parameters” onpage 77, and 4.5,“Motor Synchronization” onpage 208 for
more information. Thecurrent RPL parameter is used tocontrol thedesired
track andcylinder skew definitions for theformat operation,regardless of the
state ofmotor synchronization.

Subsequent toreceiving aFormat Unitcommand theTarget responds tocommands
as follows.

All commandsexceptRequestSense andInquiry returnCheckCondition Status
while the format operation is anactive I/O process(see 4.1.6,“CommandProc-
essingDuring Start-up and Format Operations” onpage 187).

When taggedqueuing is enabled(DQue = 0), all commandsexceptRequest
Sense andInquiry returnQueue FullStatuswhile the Format Unitcommand is
a queued I/Oprocess (see4.3, “CommandQueuing” onpage 204).

When taggedqueuing isdisabled(DQue = 1), all commandsexceptRequest
Sense andInquiry returnBusy Statuswhile the FormatUnit command is a
queued I/Oprocess.

If a RequestSensecommand isreceived while aformat operation is anactive
I/O process, theTarget returnsGood Status. The sense key is set to NotReady
and the additionalsensecode andqualifier is set to Format In Progress.

If an Inquiry command isreceived while aformat operation is anactive I/O
process, theTarget returnsGood Statusand Inquiry data asrequested.

The format operationmust completesuccessfully for theDrive to be usable. If the
command isinterrupted by areset,power down, or anunrecoverable error, the
Drive enters a degraded mode ofoperation inwhich reading and writing are
prohibited(see4.1.9,“DegradedMode” on page 190). To exit the degradedmode,
another Format Unitcommand must besent by the Initiator and completed suc-
cessfully by theTarget.

The Format Unit commandsets the UnitAttention condition for allInitiators
except the onethat issued the Format Unit command (see4.1.5,“Unit Attention
Condition” on page 184).

Note: While the Format Unitcommandeffectively erases the entiredataarea of the
Drive, this use is not recommended. Toerase data areas on theDrive and
savetime, use the Write Samecommand.
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The Target has alimited implementation of the Format Option bits located in Bits
2 through 7 ofByte 1 of the Defect ListHeader (see Table 3). If the Initiator
attempts toselect anyfunction not implemented by the Target, the Target termi-
nates thecommand withCheckCondition Status. The sense key is set to Illegal
Request and theadditionalsensecode is set to Invalid Field InParameterList.

An FOV (FormatOptionsValid) bit of zero causes theTarget toverify that the
settings for theDPRY (DisablePRimarY), DCRT (Disable CeRTification),STPF
(SToP Format) IP(Initialization Pattern), and DSP (DisableSavingParameters)
bits are zero. If any of these bits are not zero, the Target terminates thecommand
with CheckCondition Status. The sense key is set to IllegalRequest and theaddi-
tional sensecode is set to Invalid Field InParameterList.

When the FOV bit is onethere are twocombinations of theDPRY, DCRT, STPF,
IP and DSP bits allowed. Anyother combinations return aCheckCondition Status.
With a sense key of IllegalRequest and anadditionalsensecode of Invalid Field In
ParameterList. The supported combinationsare:

D P R Y = 0 D C R T = 1 S T P F = 1 I P = 0 D S P = 0

D P R Y = 1 D C R T = 1 S T P F = 1 I P = 0 D S P = 0

The DPRY (disableprimary) bit set to zeroindicatesthat theTarget does not use
portions of the mediumidentified as defective in theprimary defectPList for Initi-
ator addressablelogical blocks. If the Targetcannotlocate thePList or it cannot
determine whether aPList exists, theTarget terminates the FormatUnit command
as described forSTPF=1. TheDPRY bit set to oneindicatesthat the target shall
not use the Plist toidentify defectiveareas of themedium. ThePlist is not deleted.

The DCRT (disable certification) bitmust be set toone. The Targetdoes not gen-
erate aCList (certification list) orperform acertification process while executing the
Format Unit Command.

Table 3. Format ofDefect List -Header

Byte BIT

7 6 5 4 3 2 1 0

0 Reserved = 0

1 FOV DPRY DCRT STPF IP =
0

DSP
= 0

Immed RSVD

2
3

(MSB) Defectlist length
(LSB)

Table 4. Format ofDefect List - Descriptor(s)

Byte BIT

7 6 5 4 3 2 1 0

0 - 7 Defect Descriptor 0

8n -
8 n + 7

Defect Descriptor n

Note: Format of the defect listsentduring theData Out phase.
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The STPF(stop format) bit controls the behavior of the Target when one of the
following events occurs:

The Targetcannotlocate a requireddefect list nordeterminethat thelist exists.

The Target encounters an unrecoverable errorwhile accessing arequireddefect
list.

The STPF bitmust be set to one. If one or both of theabove conditions occurs,
the Target terminates the Format Unitcommand withCheckCondition Status. The
sense key is set toMedium Error and theadditionalsensecode is set to either
Defect List NotFound if thefirst condition occurred, orDefect ListError if the
second condition occurred.

The IP (initializationpattern) bitmust be set tozero. The Targetinitializes all data
with zeros.

The DSP (disable savingparameters) bitmust bezero. The Targetsaves all the
Mode Select savableparameters during theformat operation.

An Immed bit set tozero requeststhat status be returned at the end of the format
operation.

An Immed bit set to onerequeststhat status be returned immediately.Good Status
is returnedfollowing the CDB validation and transfer of data in theData Outphase.
If the immediate format operation terminates in error,DeferredError Sense data is
generated. See 4.1.8,“DeferredError Condition” onpage 189 formore information
regarding theimmediate format operation.With the Immed bit set to one, theLink
bit must be set tozero.

The Defect ListLength field specifies thetotal length in bytes of thedefect descrip-
tors that follow. The defectlist length must beequal toeight times thenumber of
defectdescriptors to follow, otherwise thecommand isterminated withCheck Con-
dition Status. The sense key is set to IllegalRequest and theadditionalsensecode
is set to Invalid Field InParameterList. The defectdescriptorsmust specify the
defectbased on the current Format Deviceparameters reported by theMode Sense
command.

The following tabledescribes the influence of thevariousoptions on the format
operation.
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The Target supports twodefectdescriptor formats for the Format Unitcommand
and the ReadDefectData commands,Bytes From Index format andPhysical
Sectorformat (see Table 5).

The Target does not requirethat DList entries be in ascending order.

If the DList entry does not correspond to avalid user addressablemedia location,
the commandterminates withCheckCondition Status. The sense key is set to
Illegal Request and theadditionalsensecode is set to Invalid Field InParameter
List.

Table 5. Effect of Options on Format operations
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No DefectList
0 0 000b N/A M P,G K

Block Format
1 0 000b Zero M P,G K
1 1 000b Zero M P E

Bytes From Index Format
1 0 100b Zero O P,G K
1 1 100b Zero O P E
1 0 100b > 0 O P,G,D A
1 1 100b > 0 O P,D R

Physical Sector Format
1 0 101b Zero O P,G K
1 1 101b Zero O P E
1 0 101b > 0 O P,G,D A
1 1 101b > 0 O P,D R
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Eachdefect descriptor for the BytesFrom Index formatspecifiesthat thesector
containing this byte bemarkeddefective. The defect descriptor is comprised of the
cylinder number of thedefect, theheadnumber of thedefect, and the defectbytes
from index. The internalformat of the Target's GList is notidentical to theDList,
thus the DListentry is interpreted as adefectwhich starts at the beginning of the
sectorpointed to by the DListentry, with a length equal to the sector length. If the
Initiator sendsmore than onedefect descriptor for the same sector, the Target
creates oneGList entry for eachdefectdescriptor.

Note: For the specifiedblock size, if theDlist entry when converted to a physical
sector, is equal to thephysical sector of a Plistentry (DPRY = 1), that Dlist entry
is not added to the Dlist.

If the Targetreceives a defectbytesfrom index value ofFFFFFFFFh,indicating
that theentire track bemarkeddefective, thecommand isterminated withCheck
Condition Status. The sense key is set to IllegalRequest and theadditionalsense
code is set to Invalid Field InParameterList.

Eachdefect descriptor for the Physical Sectorformat specifies a defectthat is the
length of a sector. Thedefect descriptor is comprised of thecylinder number of the
defect, theheadnumber of thedefect, and the defectsectornumber. Theactual
defectstored in the Glist points to the start of the sector and has a length equal to
the sectorsize. If theInitiator sendsmore than onedefectdescriptor for the same
sector, the Targetcreates oneGList entry for eachdefectdescriptor.

Note: For the specifiedblock size, if theDlist entry when converted to a physical
sector, is equal to thephysical sector of a Plistentry (DPRY = 1), that Dlist entry
is not added to the Dlist.

Table 6. Defect Descriptor -Bytes From Index format

Byte BIT

7 6 5 4 3 2 1 0

0
1
2

(MSB)
Cylinder Number ofDefect

(LSB)

3 Head Number ofDefect

4
5
6
7

(MSB)
Defect BytesFrom Index

(LSB)

Table 7. Defect Descriptor -Physical Sector Format

Byte BIT

7 6 5 4 3 2 1 0

0
1
2

(MSB)
Cylinder Number ofDefect

(LSB)

3 Head Number ofDefect

4
5
6
7

(MSB)
DefectiveSectorNumber

(LSB)
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If the Targetreceives a defectsector value ofFFFFFFFFh,indicating that the
entire track be markeddefective, thecommand isterminated withCheckCondition
Status. The sense key is set to IllegalRequest and theadditionalsensecode is set
to Invalid Field In ParameterList.
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1.3 Inquiry

The Inquiry commandrequeststhat information regardingparameters of the Target
and its peripheraldevice(s) besent to the Initiator.Severaloptionsallow the Initi-
ator to requestdetailed VitalProduct Data (VPD) about theDrive.

EVPD (EnableVital Product Data) bit set tozerospecifies theTarget return
standard Inquiry data.When theEVPD bit is set tozero, The PageCodefield
must also be zero. If the PageCode is notzero, the target reportsCheck Condition
status with thesense key set to IllegalRequest and theadditionalsensecode set to
Invalid Field in CDB (2400).

EVPD (EnableVital Product Data) bit set to onerequeststhat thetargetwill return
the vital product dataspecified by thePageCodefield. PageCodespecifieswhich
page of VPDinformation the targetwill return. The supported VPDpages are
defined inEVPD page 00h. If the value in the PageCodeField is not asupported
page the targetreports CheckCondition status with thesense key set to Illegal
Request and theadditionalsensecode set to Invalid Field in CDB (2400).

Allocation Lengthspecifies thenumber ofbytes theInitiator allocated for returned
Inquiry Data. Allocation length of zero is not an error andmeans that no data is
returned. The target terminates theData In phase when all requestedInquiry Data
has been returned or when thenumber ofbytes returned equals the allocation
length, whichever isless.

The Inquiry commandreturns CheckCondition status only when the targetcannot
return therequestedInquiry data.

If an Inquiry command isreceivedfrom an Initiator with a pendingUnit Attention
(that is,before the targetreports CheckCondition status), the target performs the
Inquiry command anddoes notclear the UnitAttention condition.

Note: The Inquiry Command is notqueued. For more information see4.3,
“CommandQueuing” onpage 204.

Note: The inquiry data is set at the time of manufacture andwill not change
(without a FRUchange), with the following exceptions:

ASCII RAMRevision Level(EVPD= 0) can be changed when the microcode is
downloaded with theWRITE BUFFER command.
ASCII RAMuCodeLoad P/N (EVPD= 0) can be changedwhen the microcode
is downloaded with theWRITE BUFFER command.

Table 8. InquiryCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 12h

1 LUN Reserved = 0 EVPD

2 Page Code

3 Reserved = 0

4 Allocation Length

5 VU = 0 Reserved = 0 Flag Link
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Load ID (EVPD= 1, PageCode= 3) can be changed when the microcode is
downloaded with theWRITE BUFFER command.
Release level/modification number(EVPD= 1, PageCode= 3) can be changed
when the microcode is downloaded with theWRITE BUFFER command.

Note: The Inquiry data returned when media is notavailablewill not be complete.
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1.3.1 Inquiry Data Format - EVPD = 0

If the inquiry data contained on the media is notavailable, bytes0-19 andbyte 32
are valid. All other fields (including fields marked Unused) containASCII spaces
(20h) with the exception of the UnitSerialNumberwhich containsASCII zeros
(30h) and all Reservedfields which containzero (00h).

The Inquiry command isdifferent from othercommands in that itresponds to a
invalid LUN specification byreturning aQualifier of 3h and aPeripheralDevice
Type of 1Fhrather than a Check Condition. Thisindicates “Logical Unit Not
Present” and is returned bythis Drive for all logical unit numbersexcept 0.

Table 9. StandardInquiry Data - EVPD = 0

Byte BIT

7 6 5 4 3 2 1 0

0 PeripheralQualifier = 0 PeripheralDevice Type = 0

1 RMB
= 0

Device Type Modifier = 0

2 ISO = 0 ECMA = 0 ANSI = 2

3 RSVD
= 0

TrmIOP
Ä 0

Reserved = 0 ResponseData Format = 2

4 Additional Length = 159 (9Fh)

5-6 Reserved = 0

7 RelAdr
Ä 0

WBus32
Ä 0

WBus16 SYNC
Ä 1

Linked
Ä 1

TranDis
Ä 1

CmdQue
Ä 1

SftRe
Ä 0

8-15| ASCII Vendor ID 'IBM OEM '

16-19 ASCII ProductType ‘0664’

20-22 ASCII Model Number

23-31 Unused

32-33 ASCII ROM codeRevision Level

34-35 ASCII RAM Load Revision Level

36-43 ASCII Unit Serial Number

44-55 ASCII RAM uCodeLoad P/N

56-95 Reserved = 0

96-97 Vendor UniqueReserved = 0

98-101 ASCII Plant of Manufacture

102-106 ASCII Date ofManufacture

107 Unused

108-111 ASCII FRU Count '0002'

112-113 ASCII FRU Field Length'22'

114-125 ASCII Assembly P/N

126-135 ASCII Assembly EC Level

136-147 ASCII Card Assembly P/N

148-157 ASCII Card Assembly EC

158-163 Reserved = 0
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The target returns aQualifier of 0h and aPeripheralDeviceType of 00h when the
logical unit is 0. ThePeripheralQualifier field of zero (0) indicatesthat theperiph-
eral device iscurrently connected to thislogical unit. A PeripheralDeviceType
field of zero (0) indicatesthat this device is a Direct AccessStorage Device(DASD).

The RMB (removable media bit)field of 0 indicatesthat noremoval mediaexists.

The DeviceType Modifier field is not used and is set to 0.

The ISO field of 0indicatesthat this productdoes not claim compliance to the
International Organization for Standards (ISO)version ofSCSI (ISO DIS 9316).

The ECMA field of 0 indicatesthat this productdoes not claim compliance to the
European ComputerManufacturers Association (ECMA)version ofSCSI
(ECMA-111).

The ANSI field of 2 indicates the targetsupports American National Standards
Institute (ANSI) SCSI version 2.

The TrmIOP field of 0indicates theTarget does notsupport the Terminate I/O
Process Message.

A ResponseData Format value of 2 indicatesthat the data is in theformat speci-
fied in ANSI X3.133-199X (SCSI-2).

Additional Lengthspecifies thelength in bytes of the parametersthat follow the
additional lengthfield. If the Allocation Length of thecommanddescriptor block is
too small to transfer all of the parameters, theAdditional Length parameter is not
adjusted toreflect thetruncation.

The RelAdrfield of 0 indicates theTarget does notsupport theRelative Addressing
Mode.

The WBus32field of 0 indicates theTarget does notsupport32-bit wide datatrans-
fers.

The WBus16field of 0 indicates theTarget does notsupport16-bit wide datatrans-
fers. A value of 1 indicates theTarget supports16-bit wide data transfers.

Sync set to 1 indicates theTarget supports synchronous datatransfer.

Linked set to 1indicates theTarget supportslinked commands forthis logical unit.

A transfer disable(TranDis) bit of 1indicatesthat thedevicesupports theCON-
TINUE I/O PROCESS andTARGET TRANSFERDISABLE messages forthis
logical unit.

The CmdQuefield of 1 indicatesthat theTarget supportstaggedcommandqueuing.

The SftRefield of 0 indicates theTarget does notrespond to the Reset condition
with the softResetalternative.

| The Vendor ID is ‘IBMOEM’ or in hex (49424D204F454D20h). Thefield is left
aligned and theunusedbytes arefilled with space characters (20h).This field can be
customized to meet the requirements of auser.

SCSI Commands —Page 31 of 297



The Product Type is a4-characterASCII field. This field is ‘0664’.

The ModelNumberfield contains anASCII 3-charactermodel number for the
device. Formodel information See (Product HardwareSpecification).

The ROM Code Revision Level field indicates thelevel of theROM-basedmicro-
code. This is anASCII 2-characterfield. The field is leftaligned and theunused
bytes arefilled with space characters (20h).

The RAM Code Revision Level field indicates thelevel of theRAM-basedmicro-
code. This is anASCII 2-characterfield. The field is leftaligned and theunused
bytes arefilled with space characters (20h).

The Unit SerialNumber field contains the Driveserialnumber. Thefield is
numeric,right aligned and theunusedbytes areASCII zero (30h). Themost signif-
icant byte, byte 36,will always be anASCII zero.

The RAM uCode Load P/Nfield contains the IBM partnumber of the RAM
microcode loaded on the media. Thefield is left aligned and theunusedbytes are
filled with space characters (20h).

The reservedbytes56-97contain 00h.

The Plant of Manufacturefield indicates thelocation of the manufacturingfacility
that made theDrive. A ManufacturingPlant code of‘0980’ is for Rochester,
Minnesota,‘0902’ is Havant, UK, and‘0983’ is for SanJose, California.

The Date of Manufacturefield is a 5-byte field containing the Julian date (two-digit
year followed by the three-digit day of the year).

The FRU Countfield indicates thenumber offield replaceableunits (FRU) identifi-
cation fields in inquiry.

The FRU Field Lengthindicates thenumber offollowing bytesused toidentify
eachFRU.

The Assembly P/Nfield is a 12-byteASCII field that contains the partnumber for
the entire Drive assembly. Thefield is left aligned and theunusedbytes arefilled
with space characters (20h).

The Assembly ECLevel field is a 10-byteASCII field that contains theEngineering
Changelevel of theDrive assembly. Thefield is left aligned and theunusedbytes
are filled with space characters (20h).

The CardAssembly P/Nfield is a 12-byteASCII field that contains the part
number of theelectronics package for the Drive. Thefield is left aligned and the
unusedbytes arefilled with space characters (20h).

The CardAssembly ECfield is a 10-byteASCII field that contains theEngineering
Changelevel of theelectronics package for the Drive. Thefield is left aligned and
the unusedbytes arefilled with space characters (20h).
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1.3.2 Inquiry Data Format EVPD = 1 - Page Code = 00

Bytes 0-7 are always available.

See 1.3.1, “Inquiry Data Format -EVPD = 0” on page 30 for a description of the
fields in byte 0.

The PageCodefield is set to thevalue of the PageCodefield in the CDB.

The PageLength field specifies thelength in bytes of the parametersthat follow the
PageLength field (byte 3). If the Allocation Length of thecommanddescriptor
block is toosmall to transfer all parameters, the PageLength field is not adjusted to
reflect thetruncation.

The SupportedPageCodefields contain thePageCode supported by the target or
logical unit. The list is in ascending order.

Table 10. Inquirydata -EVPD = 1 - Page Code = 00

Byte BIT

7 6 5 4 3 2 1 0

0 PeripheralQualifier PeripheralDevice Type

1 Page Code = 00h

2 Reserved = 0

3 PageLength = 5

4 First Supported Page Code = 01h

5 Second SupportedPage Code = 02h

6 Third Supported Page Code = 03h

7 Fourth Supported Page Code = 80h

8 Fifth Supported Page Code = 82h
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1.3.3 Inquiry Data Format - EVPD = 1 - Page Code = 01

If the media is notavailable, bytes 0-4 arevalid, theASCII fields containASCII
spaces (20h) and theEBCDIC fields containEBCDIC spaces (40h), allother fields
are zero (00h).

See 1.3.1, “InquiryData Format -EVPD = 0” on page 30 for a description of the
fields in byte 0.

The PageCodefield is set to thevalue of the PageCodefield in the CDB and is
associated with thefield replaceableunit code returned by theRequestSense
Command.

The PageLength field specifies thelength (in bytes) of the vendorunique VPD
information (bytes 4 to50). If the allocation length of thecommand descriptor
block is toosmall to transfer all thedata, the PageLength field is not adjusted to
reflect thetruncation.

The ASCII Length field specifies thelength of theASCII VPD information (bytes 5
through28). If the allocation length of thecommand descriptor block is toosmall
to transfer all of theASCII VPD data, theASCII Length field is not adjusted to
reflect thetruncation.

The ASCII Assembly P/Nfield is a twelve (12)byte ASCII field that contains the
part number for theDrive assembly. Thefield is left aligned and theunusedbytes
are filled with space characters (20h).

The ASCII Assembly ECfield is a ten (10)byte ASCII field that contains the Engi-
neeringChangelevel of theDrive assembly. Thefield is left aligned and theunused
bytes arefilled with space characters (20h).

The EBCDICAssembly P/Nfield is a twelve (12)byte EBCDIC field that contains
the part number for theDrive assembly. Thefield is left aligned and theunused
bytes arefilled with space characters (40h).

Table 11. Inquirydata -EVPD = 1 - Page Code = 01

Byte BIT

7 6 5 4 3 2 1 0

0 Peripheral Qualifier PeripheralDevice Type

1 Page Code = 01h

2 Reserved = 0

3 PageLength = 47

4 ASCII Length = 24

5 - 16 ASCII Assembly P/N

17 0

18 - 27 ASCII Assembly EC

28 0

29 - 40 EBCDIC Assembly P/N

41 - 50 EBCDIC Assembly EC
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The EBCDICAssembly ECfield is a ten (10)byte EBCDIC field that contains the
EngineeringChangelevel of theDrive assembly. Thefield is left aligned and the
unusedbytes arefilled with space characters (40h).
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1.3.4 Inquiry Data Format - EVPD = 1 - Page Code = 02

If the media is notavailable, bytes 0-4 arevalid, theASCII fields containASCII
spaces (20h) and theEBCDIC fields containEBCDIC spaces (40h), allother fields
are zero (00h).

See 1.3.1, “InquiryData Format -EVPD = 0” on page 30 for a description of the
fields in byte 0.

The PageCodefield is set to thevalue of the PageCodefield in the CDB and is
associated with thefield replaceableunit code returned by theRequestSense
Command.

The PageLength field specifies thelength (in bytes) of the vendorunique VPD
information (bytes 4 to50). If the allocation length of thecommand descriptor
block is toosmall to transfer all thedata, the PageLength field is not adjusted to
reflect thetruncation.

The ASCII Length field specifies thelength of theASCII VPD information that
follows (bytes 5through27). If the allocation length of thecommand descriptor
block is toosmall to transfer all of theASCII VPD data, theASCII Length field is
not adjusted toreflect thetruncation.

The ASCII Card P/Nfield is a twelve (12)byte ASCII field that contains the part
number for theDrive card assembly. Thefield is left aligned and theunusedbytes
are filled with space characters (20h).

The ASCII Card ECfield is a 10-byteASCII field that contains theEngineering
Changelevel of theelectronics package for the Drive. Thefield is left aligned and
the unusedbytes arefilled with space characters (20h).

The EBCDICCard P/Nfield is a twelve (12)byte EBCDIC field that contains the
part number for theDrive card assembly.

Table 12. Inquirydata -EVPD = 1 - Page Code = 02

Byte BIT

7 6 5 4 3 2 1 0

0 PeripheralQualifier PeripheralDevice Type

1 Page Code = 02h

2 Reserved = 0

3 PageLength = 47

4 ASCII Length = 24

5 - 16 ASCII Card P/N

17 0

18 - 27 ASCII Card EC

28 0

29 - 40 EBCDIC Card P/N

41 - 50 EBCDIC Card EC
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The EBCDICCard ECfield is a 10-byteEBCDIC field that contains the Engi-
neeringChangelevel of theelectronics package for the Drive. Thefield is left
aligned and theunusedbytes arefilled with space characters (40h).
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1.3.5 Inquiry Data Format - EVPD = 1 - Page Code = 03

If the media is notavailable, bytes0-11 are valid. allother fields containzeros
(00h).

See 1.3.1, “InquiryData Format -EVPD = 0” on page 30 for a description of the
fields in byte 0.

The PageCodefield is set to thevalue of the PageCodefield in the CDB and is
associated with thefield replaceableunit code returned by theRequestSense
Command.

The PageLength field specifies thelength (in bytes) of the vendorunique VPD
information (bytes 4-20). If theallocation length of thecommanddescriptor block
is too small to transfer all thedata, the PageLength field is not adjusted toreflect
the truncation.

The Load ID isused as amechanism to determine whether compatibilityexists
between ROM and RAM microcodelevels.

The Release level/modificationnumber is anindication of the generationlevel
within the Load ID.

Both the PTF Number and thePatchNumber are notused and should bereserved
as zero.

Bytes 8-23 of this page are used tocontrol thelevel of microcodethat is installed on
the Drive. See1.34, “Write Buffer” on page 142.

Table 13. Inquirydata -EVPD = 1 - Page Code = 03

Byte BIT

7 6 5 4 3 2 1 0

0 PeripheralQualifier PeripheralDevice Type

1 Page Code = 03h

2 Reserved = 0

3 PageLength = 20

4 ASCII Length = 0

5 - 7 Reserved = 0

8 - 11 Load ID

12 - 15 Releaselevel/modificationnumber

16 - 19 PTF Number = 0

20 - 23 Patch Number = 0
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1.3.6 Inquiry Data Format - EVPD = 1 - Page Code = 80

If the media is notavailable, bytes 0-3 arevalid. All other fields containASCII
spaces (20h).

See 1.3.1, “Inquiry Data Format -EVPD = 0” on page 30 for a description of the
fields in byte 0.

The PageCodefield is set to thevalue of the PageCodefield in the CDB

The PageLength field specifies thelength (in bytes) of the vendorunique VPD
information (bytes 4-20). If theallocation length of thecommanddescriptor block
is too small to transfer all thedata, the PageLength field is not adjusted toreflect
the truncation.

The Unit SerialNumber field contains the Driveserialnumber. Thefield is
numeric (ASCII),right aligned and theunusedbytes areASCII spaces (20h).

Table 14. Inquirydata -EVPD = 1 - Page Code = 80

Byte BIT

7 6 5 4 3 2 1 0

0 PeriphQualifier PeripheralDevice Type

1 Page Code = 80h

2 Reserved = 0

3 PageLength = 16

4-19 ASCII Unit Serial Number
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1.3.7 Inquiry Data Format - EVPD = 1 - Page Code = 82

If the media is notavailable, bytes 0-4 arevalid, theASCII fields containASCII
spaces (20h) and theEBCDIC fields containEBCDIC spaces (40h), allother fields
are zero (00h).

See 1.3.1, “InquiryData Format -EVPD = 0” on page 30 for a description of the
fields in byte 0.

The PageCodefield is set to thevalue of the PageCodefield in the CDB.

The PageLength field specifies thelength (in bytes) of the vendorunique VPD
information (bytes 4 to51). If the allocation length of thecommand descriptor
block is toosmall to transfer all thedata, the PageLength field is not adjusted to
reflect thetruncation.

The ASCII Length field specifies thelength of theASCII VPD information that
follows (bytes 5through29). If the allocation length of thecommand descriptor
block is toosmall to transfer all of theASCII VPD data, theASCII VPD length
field is not adjusted toreflect thetruncation.

The ASCII Product Type is the four (4)characterASCII field. This field is ‘0664’.

The ASCII ModelNumber field contains a three (3) characterASCII model
number for thedevice. See 1.3.1, “InquiryData Format -EVPD = 0” on page 30
for the model numbers.

Table 15. Inquirydata -EVPD = 1 - Page Code = 82

Byte BIT

7 6 5 4 3 2 1 0

0 PeripheralQualifier PeripheralDevice Type

1 Page Code = 82h

2 Reserved = 0

3 PageLength = 48

4 ASCII Length = 25

5 - 8 ASCII ProductType ‘0664’

9 0

10 - 12 ASCII Model Number

13 0

14 - 21 ASCII SerialNumber

22 0

23 - 28 ASCII Vendor ID 'IBM'

29 0

30 - 33 EBCDIC ProductType ‘0664’

34 - 36 EBCDIC Model Number

37 Reserved = 0

38 - 45 EBCDIC Serial Number

46 - 51 EBCDIC Vendor ID 'IBM'
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The ASCII SerialNumberfield contains the unitserialnumber. Thefield is right
aligned and theunusedbytes arefilled with ASCII zeros (30h).

The ASCII Vendor ID field contains the vendor ID (IBM). Thefield is left aligned
and the unusedbytes arefilled with ASCII space characters (20h). Thisfield can be
customized to meet the requirements of auser.

The EBCDICProduct Type is the four (4)characterEBCDIC field. This field is
‘0664’.

The EBCDICModel Number field contains a three (3) characterEBCDIC model
number for thedevice. See 1.3.1, “InquiryData Format -EVPD = 0” on page 30
for the model numbers.

| The EBCDICSerialNumberfield contains the unitserialnumber. Thefield is
| right aligned and theunusedbytes arefilled with EBCDIC zeroes(F0h).

The EBCDICVendor ID field contains the vendor ID (IBM). Thefield is left
aligned and theunusedbytes arefilled with EBCDIC space characters (40h). This
field can becustomized to meet the requirements of auser.
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1.4 Log Select

The Log Selectcommandprovides ameans for the initiator toclear statisticalinfor-
mation maintained by the Drive and reported via the LogSenseCommand.

PCR bit The Parameter Code Reset(PCR) bit determines whether
the Log Senseparameterswill be cleared andunit atten-
tions posted for all otherinitiators. A value of 1 indicates
that theparameters should becleared andunit attentions
posted,while a value of 0 indicatesthat theparameters
should not be cleared and nounit attentions should be
posted.

SP bit The SaveParameters (SP) bitmust be set tozero indi-
cating no pages are savable.

PC field The PageControl field defines thetype of parameters to
be selected. The PCfield must be set to 11b,indicating
that the CurrentCumulativevalues are set totheir default
values of 00h.

Parameter List Length The ParameterList Length must bezero to indicatethat
no data is transferredfrom the initiator to the target
during theDATA OUT phase.

If one or morefields in the CDB is notcorrectly set, thecommandshall betermi-
nated with a Check ConditionStatus. TheSense Key shall be set toIllegal
Request, and theadditionalsensecode set to Invalid Field inCDB.

Table 16. LogSelectCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 4Ch

1 Logical Unit Number Reserved = 0 PCR SP =
0

2 PC = 11b Reserved = 0

3 Reserved = 0

4 Reserved = 0

5 Reserved = 0

6 Reserved = 0

7
8

(MSB) ParameterList Length = 0
(LSB)

9 VU = 0 Reserved = 0 Flag Link
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The following list contains allindividual pageparametersthat are set totheir default
value of zero by the LogSelectcommand.

Page 30h parameters:

− Zero Seekscounter.

− Seeks > = to 2/3counter.

− Seeks > = 1/3 and < 2/3counter.

− Seeks > = 1/6 and < 1/3counter.

− Seeks > = 1/12 and < 1/6counter.

− Seeks > 0 and < 1/12counter.

− Overrun Counter.

− Underrun Counter.

− DeviceCacheReadHits

− DeviceCache PartialReadHits

− DeviceCacheWrite Hits

− DeviceCacheFastWrites

Page 35h parameters:

− Cumulative Cache Hits on Reads.

− Cumulative Cache Partial Hits on Reads.

− Cumulative Cache misses on Reads.

The target generates aunit attention condition (toindicatethat parameters have
changed) for all initiators except the onethat issued the Log Selectcommand;this is
only done when the PCR bit is set to 1.

SCSI Commands —Page 43 of 297



1.5 Log Sense

The Log Sensecommandallows theInitiator to retrieve statistical dataabout the
Drive.

PPC bit The Parameter Pointer Control(PPC) bitmust be set to
zero. Thisspecifiesthat theDrive starttransferring data
starting from thefield specified in theparameter pointer
field for the number ofbytesspecified by theallocation
length. If PPC bit is set to 1,Check ConditionStatus is
returned with a Sense Key ofIllegal Request andaddi-
tional sensecode of Invalid Field in CDB.

SP bit The SaveParameters (SP) bitmust be set tozero for all
pages. Thisspecifiesthat theDrive not save any log
parameters. If SP bit is set to 1, CheckCondition Status
is returned with aSense Key ofIllegal Request andaddi-
tional sensecode of Invalid Field in CDB.

PC field The PageControl field defines thetype of parameters to
be selected. Thisfield must be set to 01b tospecify
Current Cumulativevalues. If PCfield is not set to 01b,
Check Condition Status isreturned with aSense Key of
Illegal Request andadditionalsensecode of Invalid Field
in CDB.

PageCode The PageCodefield identifieswhich page is being
requested.This field must be set to thevalues indicated in
Page 00h. If the PageCodevalue is invalid, aCheck
Condition Status isreturned with aSense Key ofIllegal
Request andadditionalsensecode of Invalid Field in
CDB.

Parameter Pointer Field The parameter pointerfield specifies thebeginningfield
for the transfer. This field must be set to0000h. If the
Parameter PointerField is not zero, aCheck Condition
Status is returned with aSense Key ofIllegal Request and
additionalsensecode of Invalid Field in CDB.

Table 17. LogSenseCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 4Dh

1 Logical Unit Number RSVD = 0 PPC
= 0

SP =
0

2 PC = 01 Page Code

3 Reserved = 0

4 Reserved = 0

5
6

(MSB) ParameterPointer = 0
(LSB)

7
8

(MSB) Allocation Length
(LSB)

9 VU = 0 Reserved = 0 Flag Link
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Allocation Length The Allocation Lengthfield specifies themaximum
number ofbytes theInitiator hasallocated for returned
Log SenseData. Nobytes are transferred if the allocation
length is zero. Thiscondition is notconsidered an error.
The Target terminates theData In phase when all avail-
able Log SenseData hasbeentransferred or when the
number ofbytes transferred equals the allocation length,
whichever isless.
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1.5.1 Log Page Parameters
Each logpage beginswith a four-bytepage header followed by zero ormore
variable-length logparameter.

PageHeader The PageCodefield identifieswhich log page is being
transferred.

The PageLength field specifies thelength in bytes of the
following log parameters.

Log Parameters Each log parameterbegins with afour-byte parameter
header followed by one ormore bytes ofparametervalue
data.

The Parameter Codefield identifieswhich log parameter
is being transferred forthat logpage.

1.5.2 Log Sense Page 00h

Page 00h indicates thesupported logsense pages.This page is used to determine
which additionalpages can berequested by the Initiator.

Table 18. LogSensePage 00h

Byte BIT

7 6 5 4 3 2 1 0

0 Reserved = 0 Page Code = 0

1 Reserved = 0

2 - 3 PageLength = 0005h(Number ofPages Supported)

4 First supported page code = 00h

5 Second supported page code = 30h

6 Third supported page code = 32h

7 Fourth supported page code = 33h

8 Fifth supported page code = 35h
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1.5.3 Log Sense Page 30h

Page 30h returns performancecounter information. Thisincludes seekcounters and
buffer overrun/underrun counters.

The appropriateseekcounter is incremented onceduring the execution of each of
the following SCSI commands orpair of linkedcommands:

Pre-Fetch
Read (6)
Read (10)
Seek (6)
Seek (10)
Verify
Write (6)
Write (10)
Write andVerify
Write Same

Only oneseekcounter is incremented foreach of thesecommands and the counter
is incremented only once percommand. Thelength of the initialseekthat is
required toaccess the firstLogical Block specified for theSCSI command,deter-
mines whichseekcounter isincremented. TheZero Seekcounter is incremented if
a seek is notrequired or if only a headswitch is required toaccess the firstLogical

Table 19. LogSensePage 30h

Byte BIT

7 6 5 4 3 2 1 0

0 Reserved = 0 Page Code = 30h

1 Reserved = 0

2 - 3 PageLength = 0030h

4 - 5 Parameter Code = 0

6 Reserved = 0

7 ParameterLength = 2Ch

8 - 9 Zero Seeks

10 - 11 Seeks > = to 2/3 disk

12 - 13 Seeks > = 1/3 and < 2/3

14 - 15 Seeks > = 1/6 and < 1/3

16 - 17 Seeks > =1/12 and < 1/6

18 - 19 Seeks > 0 and <1/12

20 - 21 Reserved = 0

22 - 23 Reserved = 0

24 - 25 Overrun Counter

26 - 27 UnderrunCounter

28 - 31 Device CacheReadHits

32 - 35 Device Cache PartialReadHits

36 - 39 Device CacheWrite Hits = 0

40 - 43 Device CacheFastWrites = 0

44 - 51 Reserved = 00h
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Block. After the initial seek, nofurther counterincrementing is performed forthat
command.

Implementer's Note - The length of aseek asreported inpage 30 maydiffer from
expected results. Thereason for this isthat thedrive executes IdleTime Functions
as explained in theproduct FunctionalSpecification inbetween operations of the
drive. The seekoperations which occur inIdle Time Functions are notdirectly
enteredinto page 30seekcounters but they change the length of thefollowing seek.
This is because after the IdleTime Function iscompleted, the headswill not neces-
sarily be in thesame position as theywere at thecompletion of theprevious
command.

A buffer overrun or underrun conditionoccurs when the Initiator does nottransfer
data to or from the Target databuffer fastenough tokeep up with reading or
writing the media. Thebuffer overrun counter is incrementedduring operations
that require aData In phase when abuffer full condition prevents thecontinued
transfer ofdata from the media to the databuffer. The bufferunderrun counter is
incremented during operationsthat require aData Outphase when abuffer empty
condition prevents the start orcontinuation of a datatransferfrom the databuffer
to the media (or a data transferfrom the media for aVerify commandwith
BytChk=1).

Buffer Overrun conditions aredetected during thefollowing SCSI commands orpair
of linked commands:

Read (6)
Read(10)

Buffer Underrun conditions are detected during thefollowing SCSI commands or
pair of linkedcommands:

Verify with BytChk=1
Write (6)
Write (10)
Write andVerify
Write Same

ZERO SEEKS The number oftimes noseek wasrequired. Theoperation may
have resulted in aheadswitch.

SEEKS > = 2/3 DISK The number ofseeksequal to orgreaterthan 2/3 of the
disk.

SEEKS > = 1/3 AND < 2/3 DISK The number ofseeksequal to orgreater than
1/3 and less than 2/3 of thedisk.

SEEKS > = 1/6 AND < 1/3 DISK The number ofseeksequal to orgreater than
1/6 and less than 1/3 of thedisk.

SEEKS > = 1/12 AND < 1/6 DISKThe number ofseeksequal to orgreater than
1/12 and lessthan 1/6 of thedisk.

SEEKS > 0 AND < 1/12 DISK The number ofseekslessthan 1/12 of the disk.

OVERRUN COUNTER The number oftimes that data wasavailable to be trans-
ferred from the arm but thedevice bufferstill contained datathat had
not beenretrieved by theInitiator. Consequently, thedisk had totake
an additional revolution until thebuffer was available toaccept data.
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UNDERRUN COUNTER The number oftimes that theDASD wasready to
transfer data to its disk (on a write), but its buffer wasempty (ie. had
not beenfilled by the Initiator) thus thedisk was forced totake an extra
revolution.

DEVICE CACHE READ HITS The number oftimes that all of the datarequested
by the readoperation was obtained from thedeviceread or write cache.
This is aduplicate of theCumulative Cache Hits on Reads counter on
page 35.

DEVICE CACHE PARTIAL READ HITS The number oftimes that a portion,
but not all, of the data requested by the readoperation was obtained
from the deviceread or write cache. A physicaloperation to thedevice
media was required toobtain theremaining data.This is aduplicate of
the Cumulative Cache Partial Hits onReads counter onpage 35.

DEVICE CACHE WRITE HITS The number oftimes that the dataassociated
with a write operationreplaces, or is combinedwith, existing data in the
devicewrite cache,thereby eliminating awrite operation. This counter
will always be zero.

DEVICE CACHE FAST WRITES The number oftimes that space was available
in the devicewrite cache for the data associatedwith a write operation
and a response was returned immediately.This counterwill always be
zero.

The statistics reported bythis page are lost on aself-initiated reset or when the
Drive is poweredoff.

The statistics reported bythis page are NOT lost on aSCSI reset or Bus Device
Resetmessage.
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1.5.4 Log Sense Page 32h
Table 20. LogSensePage 32h

Byte BIT

7 6 5 4 3 2 1 0

0 Reserved = 0 Page Code = 32h

1 Reserved = 0

2
3

(MSB)
PageLength = 4 + ln_1 + ... + ln_n (LSB)

Log Parameter(s)

4
ln_1 +

3

Log Parameter 0
(Length ln_1)

-------------- ------------------------------------------------------

x - ln_n
x

Log Parameter n
(Length ln_n)
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1.5.4.1 Log Parameter Format - Page 32h

LBIN bit The LBIN bit is set to one,indicating that thefollowing list parameters
are in binary format.

LP bit The LP bit is set to one, indicatingthat thefollowing parameters are
list parameters.

Page 32h is alisting of physicalerror sitesthat should bereallocated. (See 4.7,
“Automatic Rewrite/Reallocate -RecommendRewrite/Reassign” onpage 211 for
more information.) When anerror site is reallocated it isremoved from thislist.
When aformat is performed,this list is cleared. If no sitesrequire reallocation, 8
bytes are returned, thepage length is 4 and theparameterlength is 0.

The statistics reported to theInitiator by thispage arepart of error log information
maintained by the Target. Thelogs are periodically saved to the disk and are
restoredfrom the disk after apower cycle or self-initiated reset.

Implementer's Note - The Initiator may request thispage andreturn the 8 bytesite
descriptions to the Target as a Dlistwhen issuing a Format command withDlist
option.

Table 21. LogParameter Format - Page 32h

Byte BIT

7 6 5 4 3 2 1 0

0
1

(MSB)
Parameter Code = 0, 1,..., n-1, or n (LSB)

2 Reserved = 0 LBIN
= 1

LP =
1

3 ParameterLength = 8m

4
5
6

(MSB)
Cylinder Number ofSite 0

(LSB)

7 Head Number ofSite 0

8
9
10
11

(MSB)
SectorNumber ofSite 0

(LSB)

-------------- ------------------------------------------------------

8m + 4
8m + 5
8m + 6

(MSB)
Cylinder Number ofSite m

(LSB)

8m + 7 Head Number ofSite m

8m + 8
8m + 9
8m +

10
8m +

11

(MSB)
SectorNumber ofSite m

(LSB)
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1.5.5 Log Sense Page 33h
Table 22. LogSensePage 33h

Byte BIT

7 6 5 4 3 2 1 0

0 Reserved = 0 Page Code = 33h

1 Reserved = 0

2
3

(MSB)
PageLength = 4 + ln_1 + ... + ln_n(LSB)

Log Parameter(s)

4
ln_1 +

3

Log Parameter 0
(Length ln_1)

-------------- ------------------------------------------------------

x - ln_n
x

Log Parameter n
(Length ln_n)

1.5.5.1 Log Parameter Format - Page 33h

LBIN bit The LBIN bit is set toone, indicating that thefollowing list parameters
are in binary format.

LP bit The LP bit is set to one, indicatingthat thefollowing parameters are
list parameters.

Page 33h is alisting of LBAs that should bereallocated. (See 4.7,“Automatic
Rewrite/Reallocate -RecommendRewrite/Reassign” onpage 211 formore infor-
mation.) The data returned by the Target issorted indescending LBA order.
When anerror site is reallocated it isremoved from thislist. When aformat is
performed, thislist is cleared. If no sitesrequire reallocation, 8 bytes are returned,
the page length is 4 and theparameterlength is 0.

Table 23. LogParameter Format - Page 33h

Byte BIT

7 6 5 4 3 2 1 0

0
1

(MSB)
Parameter Code = 0, 1,..., n-1, or n (LSB)

2 Reserved = 0 LBIN
= 1

LP =
1

3 ParameterLength = 4m

4
5
6
7

(MSB)
Logical Block Address 0

(LSB)

-------------- ------------------------------------------------------

4m + 4
4m + 5
4m + 6
4m + 7

(MSB)
Logical Block Address m

(LSB)

Page 52 of 297 —SCSI Specification



The statistics reported bythis page arepart of error log information maintained by
the Target. Thelogs are periodically saved to the disk and arerestoredfrom the
disk after apower cycle or self-initiated reset.

Implementer's Note - The Initiator may request thispagewhen ready toreassign
LBAs that theTarget has recommended forreallocation. The Initiator shouldissue
a reassigncommand foreach LBA in the orderreceived. This assuresthat thereas-
signsoccur in the correct descending order. (Otherwise, incorrectLBAs may be
reassigned.)
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1.5.6 Log Sense Page 35h

Page 35h contains informationaboutcache utilization.

The Cache Hit parameter is incremented when all of theRequestedData is in the
cache. TheCache Miss parameter is incremented when the start of theRequested
Data is not in thecache. TheCache Partial Hit parameter is incremented when the
start of theRequestedData is in thecache and the end isnot.

Implementer's Note - The Initiator may use thisinformation to"fine tune" the
cachingparameters for the particular application it isusing. (See 4.9,“Segmented
Caching” onpage 214 formore information.)

The statistics reported by thispage are lostwhen theDrive is powered off or aself-
initiated resetoccurs.

The statistics reported by thispage are NOT lost on aSCSI reset or Bus Device
Resetmessage.

Table 24. LogSensePage 35h

Byte BIT

7 6 5 4 3 2 1 0

0 Reserved = 0 Page Code = 35h

1 Reserved = 0

2 - 3 PageLength = 0028h(40)

4 - 5 Parameter Code = 0

6 Reserved = 0

7 ParameterLength = 24h(36)

8 - 11 CumulativeCacheHits on Reads.

12 - 15 CumulativeCache PartialHits on Reads.

16 - 19 CumulativeCachemisses onReads.

20 - 23 Reserved = 0

24 - 27 Reserved = 0

28 - 31 Reserved = 0

32 - 35 Reserved = 0.

36 - 39 Reserved = 0.

40 - 43 Reserved = 0.
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1.6 Mode Select (6)

The ModeSelectcommandprovides ameans for the Initiator tospecify LUN or
deviceparameters to the Target. Italso allows anInitiator to specifyoptions the
Target uses in errorrecovery andformatting.

There is asingle set ofMode Page parameters shared by all initiators.

A PF (PageFormat) bitvalue of 1 indicates the datasent by the Initiatorafter the
Mode SelectHeader and the Block Descriptor, if any, complies to the PageFormat.
The Targetignores thisfield since itonly accepts mode parameters in the Page
Format.

The SP (SaveParameter) bit set to 0indicatesthat theTarget does notsave the
saveable pagessent during theData Outphase todisk. The SP bit value of 1, indi-
catesthat theTargetsaves the saveable pages to theReserved Area. Saveable Pages
are Pages for which a precedingMode Sensecommandreturned the PS bit of the
Page Header set to 1 (see1.7, “Mode Sense (6)” on page 90).Unlike the pagedata,
which is saved as afunction of the SP bit, the Block Descriptor parameters are
saved only at the successfulcompletion of a FormatUnit command.

The ParameterList Length field specifies thenumber ofbytes of data theInitiator
has available to send to theLUN. A parameterlist length of zero suppresses data
transfer and is not considered an error.

The ModeSelectparameterlist contains a 4-byte header,followed by zero or one
Block Descriptorfollowed by zero ormore pages, asshown in Table 26 on
page 57.

The Initiator shouldissue aMode Sensecommandrequesting all changeable values
(see PC field inbyte two of the CDB for1.7, “Mode Sense (6)” on page 90)prior
to issuing aMode Selectcommand. This isnecessary to find outwhich pages are
implemented by the Target and thelength of thosepages. TheTarget returns in the
pages of theMode Sensecommand the number ofbytessupported foreach page.
The PageLength set by the Initiator in theMode Selectcommand must be the
same value asthat returned by theTarget inMode Sense page length. Ifthis is not
true, the TargetsetsCheckCondition Statuswith the sense key of IllegalRequest
and additionalsensecode ofParameterList Length Error.

If any of the parameters sent by aMode Selectcommand areinvalid, Check Condi-
tion Statusis returned with aSense Key ofIllegal Request andAdditional Sense
Code ofInvalid Field in ParameterList. The SKSV bit is on and theinvalid byte is

Table 25. Mode SelectCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 15h

1 LUN PF Reserved = 0 SP

2 Reserved = 0

3 Reserved = 0

4 ParameterList Length

5 VU = 0 Reserved = 0 Flag Link
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indicated in the FieldPointerfield. The BPV bit is on and theinvalid bit is indi-
cated in the BitPointer field (see Appendix A,“SCSI SenseData Format” on
page 229).

Eachtime the Initiatorreceives a UnitAttention (see4.1.5,“Unit Attention
Condition” on page 184) sense keyfrom the Target, the Initiatormust assume the
Target's mode of operation has beenchanged. The Initiator may need toreconfigure
the Target to its requirements. See1.7, “Mode Sense (6)” on page 90 todetermine
the Target's parameters.

A Mode Selectcommandalso causes a UnitAttention condition(see 4.1.5,“Unit
Attention Condition” onpage 184) for allinitiators except the onethat issued the
Mode Selectcommand.

Mode pageparameter Currentvalues areequal to the Defaultvalues before the
Saved values are readfrom the Reserved Area of the media. Thenon-zeroMode
pageparameter Defaultvalues are always:

PAGE 00h

UQE bit is set to 1.
ASDPEbit is set to 1.

PAGE 01h

Read RetryCount field is set to 01h.
CorrectionSpanfield is set to 30h(Decimal 48).
Write RetryCount field is set to01h.

PAGE 03h

Data Bytes perPhysicalSectoris set to 0200h
The exactDefault values of the followingparameters areModel
Numberdependant and aredefined in theproductFunctionalSpecifi-
cation. Use the assumed Defaultlogical Block Length of 512bytes
per block whencalculatingthem.

− Tracks perZone

− Sectors perTrack

− Track SkewFactor

− Cylinder SkewFactor

The Interleavefield is set to0001h(Decimal 1),
The HSEC bit is set to 1.

PAGE 04h

Number ofCylinders is set to 0B29h (Decimal 2857),
Number of Headsis set to 0Fh (Decimal15).
LandingZone is based on the DeviceModel Number. TheLanding
Zone can becalculated by adding 200 to themaximumcylinder for
the device. Refer to theproduct FunctionalSpecification for the
maximumcylinder value.
MediumRotationRate is set to 1518h(Decimal 5400).

PAGE 07h

Verify RetryCount is set to 01h.
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PAGE 08h

DisablePre-fetch Transfer Lengthis set to FFFFh,
MaximumPre-fetchis set to FFFFh,
MaximumPre-fetchCeiling is set to FFFFh.
Number ofCacheSegmentsfield is set to 8.

PAGE 0Ah All fields are set tozero.

Not all of the ModeSelectoptions on allpages are both changeable and saveable
(also see 1.7,“Mode Sense (6)” on page 90).

All Saved valuesthat arechangeable, are stored on thedisk and can be initialized
with a ModeSelectcommand of theSavedparameters. Thisallows customers to
individualize the value of theCurrentparametersafter astart-upsequencewithout
having to issue aMode Selectcommand tochange theCurrentparametersevery
time the Drive isspun up.

Table 26. Mode SelectParameterList - Header

Byte BIT

7 6 5 4 3 2 1 0

0 Reserved = 0

1 Medium Type = 0

2 WP Reserved = 0 DPOFUA Reserved = 0

3 Block Descriptor Length = 0 or 8

1.6.1.1 Header
The only portion of theMode SelectHeaderthat theInitiator canspecify is the
Block DescriptorLength field. A maximum of oneblock Descriptor may bespeci-
fied. Therefore, the Block DescriptorLength field may only havevalues of 0 or 8.

A Medium Typevalue of 00h indicatesthat theDrive is using its only recording
density.

The WP (WriteProtect) bit ofzero indicates the target is write enabled. A WP bit
of one indicates the target is writeprotected. The Targetignores the value in the
WP field on aMode select command.

The DPOFUA bit, isconsidered reserved on theMode SelectCommand by
SCSI-2. The Targetignores the value in theDPOFUA field on aMode Select
command.
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Table 27. Mode SelectParameterList - Block Descriptor

Byte BIT

7 6 5 4 3 2 1 0

0 Reserved = 0

1
2
3

(MSB)
Number ofBlocks
(LSB)

4 Reserved = 0

5
6
7

(MSB)
Block Length
(LSB)

1.6.1.2 Block Descriptor
The Block Descriptor provides formattinginformationabout the Number ofBlocks
(user addressable) toformat at thespecifiedBlock Length in bytes. TheInitiator
must specify either theNumber ofBlocks field as000000h (indicating allblocks) or
supply theexactnumber ofblocks that this devicesupports for thespecifiedBlock
Length. Theexactnumber ofblocks the Drivesupports can be obtained with the
Mode Sensecommand only if themedia is currently formatted to the same Block
Length asgiven in theBlock Length field of the Block Descriptor. Theexact
number ofblocks can also be calculated with the 'logicalblocks/Drive' equation as
defined in theproductFunctional Specification. If any othervalue isspecified for the
Number ofBlocks field, the commandfails with CheckCondition Status. The
Block Length field in the Block Descriptor parameter is notsaved and is notconsid-
ered the currentlyformatted BlockLength (currentBlock Length) until the Format
Unit command isissued andcompletessuccessfully.

Note: Pleaserefer to theproduct FunctionalSpecification forinformation regarding
suppportedblock lengths for thisproduct.

There is animplicit association betweenparametersdefined in the Format Device
Page (03h) and the Block Descriptor. If thevalues in theBlock Descriptor aredif-
ferent than theCurrentvalues,then the Current andSaved values ofsome or all of
the Format Device pageparameters may change. See1.6.5,“Page 3 - Format
DeviceParameters” onpage 77 for details onthosevalues.

Table 28. Mode SelectParameterList - PageDescriptor(s)

Byte BIT

7 6 5 4 3 2 1 0

0 RSVD
= 0

RSVD
= 0

Page Code

1
2-n

PageLength (in bytes)
Refer to each page

1.6.1.3 Page Descriptor
Byte zero contains the code of thedesired page. Bits 7 and 6 ofByte zero are
reserved andmust be set to 0. ThePageLength field must be setequal to the sup-
portedlength of the entire pageminus 2 bytes. Theremaining bytescontain the
page parameters.

If an Initiator sends multiple copies of a page to the Target, thelast one received is
used. This is not considered an error.
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1.6.2 Page 0 - Vendor Unique Parameters

Following are parameter options forPage 0 ofMode Select. Refer toTable 29.

Byte 2 contains thefollowing fields -

QPE The QPE (QualifyPostError) bit applies to read dataoperationerrors
(No SectorFound,Sync Errors and ECCErrors) and the read IDfield
portion of awrite operation that arerecoveredwhen the PER bit is
one. The QPE bit has no effect onnon-dataerrors or errors detected
during verify operations.

Note: (See 1.6.7,“Page 7h - ErrorRecovery Parameters forVerify” on
page 83 forinformation on control of reportingverify errors via
the Verify PERbit.)

The QPE bit allows theInitiator to inhibit the reporting ofsoft read
data errors occurring below a set DRPlevel. This level is 10 forread
operations and 2 forwrite operations. A QPE bit of 0enables the
Target to report allrecovered read data errors as defined byPage 01. A
QPE bit of 1 indicatesthat theTarget only reportrecovered read data
errors whichexceed DRPlevel 9 andrecovered write errorswhich
exceed DRPlevel 1. (DRP levels aredescribed in the Appendix
section B.1,“Data Recovery Procedure forData Field Errors” on
page 253.) The QPE bit setting isused by the Target when reporting
errors associated with the transfer of theInitiator's data for thefol-
lowing commands:

Read(6)
Read(10)
Write(6)
Write(10)
Write Same
Write portion of Write andVerify

Table 29. Mode SelectData FormatPage 0

Byte BIT

7 6 5 4 3 2 1 0

0 RSVD
= 0

RSVD
= 0

Page Code = 00h

1 PageLength = 0Ah

2 QPE UQE DWD Reserved = 0

3 ASDPE RSVD
= 0

CMDAC RPFAE RSVD
= 0

CPE

4 Ignored

5 TCHD TCC DSN F R D D DPSDP WPEN CAEN LITF

6 Reserved = 0

7 Reserved = 0

| 8| RSVD
| = 0
| ADC| QEMC| D R D| LED Mode

9 Reserved = 0

10 CommandAging Time Limit (HI)

11 CommandAging Time Limit (LO)

SCSI Commands —Page 59 of 297



For all other commands, the QPE bitsetting isunused andtreated as
0.

UQE The UQE (untagged queuing enable) bit has noeffect. Untagged
queueing isalways enabled.4.3.1,“Untagged Queuing” onpage 204 .

DWD The DWD (disable write disconnect) bitallows theInitiator to control
whether the Target isallowed to disconnectfollowing the receipt of a
Write (6), Write (10), Write andVerify or Write Samecommand
(opcodes 0Ah, 2Ah, 2Eh and41h). A DWD bit of 0 allows theTarget
to disconnect from theSCSI Busafter receiving aWrite command and
prior to starting theData Outphase. (The previous Identifymessage
must also grant theTarget theprivilege of disconnection or the Target
does not disconnect.) A DWD bit of 1 indicatesthat theTarget is not
allowed to disconnectfrom the SCSI busafter receiving aWrite
command andprior to starting theData Outphaseunless the write
command must bequeued. The Target remains connected to theSCSI
bus until theData Outphase is started.After the Data Outphase is
started, the Target may disconnect tofree theSCSI bus for use by
other devices. Thisoccurs if the Target's internalcontrol algorithms
and other disconnect/reconnect control parametersindicatethat this is
appropriate andpermissible.

Byte 3 contains thefollowing fields -

ASDPE The ASDPE(Additional SaveData Pointer Enable) bitdetermines
whether or not theSaveData Pointermessage issent to the Initiator prior
to disconnection. This bit is onlyused by the Targetafter theDefault
Mode parametervalues areoverridden with the Savedvalueswhich are
readfrom the Reserved Area of the media as apart of themotor start-up
sequence. Before the Saved values are readfrom the Reserved Area of the
media, theSaveData Pointermessage is alwayssent to the Initiator prior
to disconnection.

When ASDPE is set to 1, theSaveData Pointermessage issent prior to
everydisconnect. When ASDPE is set to 0, theSaveData Pointer
message isonly sent prior to disconnection if thefollowing conditions are
true:

A Data phase has occurredsince theconnection for the current
command wasestablished, and
Another Dataphase is required tosuccessfullycomplete thecommand.

Note: A SaveData Pointermessage is notsent prior to the Disconnect
message of the TTD data readysequenceregardless of theASDPE bit.
(See 3.1.16,“Target Transfer Disable (13h)” onpage 154 formore infor-
mation.)

CMDAC The CMDAC bit controls how the Targetdefines a signal on the LED
pin that indicates when the Drive is"active". See theproductFunctional
Specificationfor details on the electricalparameters of this LED Pinsignal.

The signal isprovided on the LED pin onlywhen the LED pin isinitially
detected to be at a TTL highlevel (HIGH) when theDrive is powered on.
If the LED Pin is detected to beHIGH at that time, then

When theCMDAC bit = 1

− The LED pin goes to a TTL lowlevel (LOW) for a "Command
Active" condition when -
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1. A Command isreceived by theTarget.

2. An "Active LUN" condition is ineffect.

− The LED pin goesHIGH for a "CommandInactive" condition
when a -

1. LUN becomesinactive following the successfulcompletion of
a hostinitiated command ortermination due to an error or
exception condition

2. LUN becomesinactive following thecompletion ofActive
LUN condition or termination due to an error or exception
condition

3. SCSI Bus Reset or a SCSI Bus ResetMessage isreceived

4. Self-Initiated reset isperformed

5. previouslyreceivedcommand isterminated via anAbort
message

Note: In the case ofImmediate commandssuch as Format and
Start Unit, the LED pindoes notbecomeHIGH until the
correspondingActive Lun condition for this command has
been completed.

Note: The LED pin does notbecome LOWduring idle activity
such as ThermalUpdate orDisk Sweep.

When theCMDAC bit = 0

− The LED pin goes LOW for a"Motor Active" condition which
means that theSpindleMotor is spinning.

− The LED pin goesHIGH for a "Motor Inactive" condition which
means that theSpindleMotor is not spinning.

RPFAE The RPFAE(ReportPredictiveFailure AnalysisError) bit allows certain
recovered errors to bereported at the completion of thecommand that
handled the data whenP E R = 0 . ( P E R = 0normally inhibits the reporting
of all recovered errors. See 1.6.3,“Page 1 - ErrorRecovery Parameters” on
page 66 formore details onreportingrecovered errors.)

An RPFAE bit of 1indicatesthat recovered errorsthat areassociated with
the drive's PredictiveFailure Analysis (PFA) functions are reported.When
RPFAE is set to 0,whether or notrecovered errors are reported is based
upon thestate of the PER bit. The PFA functions include the
Auto/RecommendRewrite/Reassign functions.

The reporting ofrecovered errors are controlled by the setting of thePER,
QPE, andRPFAE bits asfollows:
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CPE The CPE (concurrentprocessing enable) bitcontrols whether or not I/O
process are allowed to executeconcurrently. Concurrentprocessing is
when multiple I/Oprocesses are active(not queued). Thisimplies the
Data phase of I/Oprocesses are allowed to overlap. TheTargetutilizes
concurrentprocessing toperform back to backwrites. (See 4.4.1,“Back to
Back Writes” on page208.)

When concurrentprocessing is disabled, only onenon-priority I/O process
will be active at atime. Priority commands areneverqueued and are
always allowed to executeconcurrently. (See 4.2,“Priority Commands”
on page 203.)

ConcurrentProcessing is enabled if CPE = 1.

ConcurrentProcessing is disabled if CPE = 0.

Byte 4 is Ignored which is treated the same as a Reservedfield exceptthat it is
allowed to be set to any value.

Byte 5 contains thefollowing fields:

TCHD The Thermal Compensation Head Control bit isused tocontrol whether
thermal compensation is done for allheads at once, or one head at a time.
A TCHD bit of 1 indicatesthat all heads are thermallycompensated at
one time. A TCHD bit of 0 indicatesthat heads are thermallycompen-
sated onehead at a time.

TCC The Thermal Compensation Control bitallows theInitiator to force a
thermal compensationearly by issuing aRezero UnitCommand. A TCC
bit of 1 indicatesthat a Rezero UnitCommandwill force thermalcompen-
sationwhile a TCC bit of 0 indicatesthat a Rezero UnitCommandwill
NOT force athermal compensation to takeplace.

Note: If the TCC bit is 1 and thermal compensation is duebased on the
predeterminedfile algorithm, thermal compensationwill still be done.
This bit cannot beused todelay thermal compensation beyond theregu-
larly scheduled times.

PER QPE RPFAE Reporting of RecoveredErrors

0 x 0 Recovered errors are not reported.

0 x 1 Only recovered errors associated with the PFA
functions are reported.

1 0 x All recovered errors arereported.

1 1 x Recovered errorsthat areabove the threshold
defined by the QPE bit arereported, plusrecovered
errorsthat areassociatedwith the PFA functions.

Note: See 4.8,“Predictive FailureAnalysis” on page 213 for detailsconcerning
PFA.
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DSN The DisableSynchronous Negotiations bit isused tocontrol whether the
Drive initiatessynchronous andwide negotiationsafter inital spin up. A
DSN bit of 0 indicatesthat theDrive does initiatesynchronous/wide nego-
tiations,while a DSN bit of 1 indicatesthat theDrive doesnot.

FRDD The Format andReassign Degraded Disable bit prevents thefile from
reportingFormat orReassign degraded on a TestUnit Readycommand or
a Start Unitcommand andcausesmediaaccesscommands (exwrite, read)
to report a mediaerror if degraded. AFRDD bit of 1 indicatesthat
Format or Reassign degraded are notreported on TestUnit Ready orStart
Unit commands andmediaaccesscommands reportmedia errors. A
FRDD bit of 0 indicatesthat Format orReassign degraded is reported on
Test Unit Ready andStart Unit commands.

DPSDP TheData PhaseSaveData Pointer bit controls whether thefile sends a
SaveData Pointermessage at the end of the dataphase. ADPSDP bit of
0 indicatesthat theDrive sends aSaveData Pointermessageprior to dis-
connection only if thefollowing conditions are true:

A data phase has occurredsince theconnection for the current
command wasestablished, and

Another dataphase is required tosuccessfullycomplete thecommand.

A DPSDP bit of 1indicatesthat theDrive will send aSaveData Pointer
messageprior to everydisconnection once a data phase has occurred for
the currentcommand. If theASDPE bit is set to 1, theSaveData Pointer
message issent prior toeverydisconnectregardless of thevalue of the
DPSDP bit.

Note: A SaveData Pointermessage is notsent prior to the Disconnect
message of the TTD data readysequenceregardless of theASDPE and
DPSDPbits. (See 3.1.16,“Target Transfer Disable (13h)” onpage 154
for more information.)

WPEN TheWrite Protect Enable bitallows the Drive theenter a WriteProtect
mode via theDrive's Option Pin. Refer to4.15, “Option Pin” on
page 223 forinformation regarding theOption Pin. WhenWPEN is 1
and the Option Pin isgrounded, the Drive enters a WriteProtect mode,
disallowing the followingcommands:

Format Unit

Synchronize Cache

Table 30. TCHD and TCC bit combinations.

TCHD TCC Description

0 0 Thermal Compensation is notforced early, it isdone
according to thenormal predeterminedfile algorithm.

1 0 Thermal Compensation is done on theregular
schedule, based on the predeterminedfile algorithm,
but all heads areupdated atonce.

0 1 Thermal Compensation is done one head at a time
but can be forced early via aRezeroUnit Command.

1 1 Thermal Compensation is done to allheads at once
and can be forced early via aRezero UnitCommand.
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Write

Write Extended

Write andVerify

Write Same

Write Long

Reassign Blocks

In addition, automaticrewrites and reallocates areprohibited. If the
Option Pin is notgrounded this bitwill have noeffect on theDrive's oper-
ation. WPEN set to 1inhibits Automatic Rewrite/Reallocate.Recom-
mend Rewrite/Reallocate is notaffected by thesetting ofWPEN.

A WPEN of 0 has noeffect on theDrive's operationregarding reads and
writes.

CAEN The CommandAging Enable bitused inconjunction with theCommand
Aging Time Limit bytes,allows theInitiator to limit the amount oftime a
command can bequeued. The CAEN bit set to 1,causes the target to
reorder acommand to theearliestpossible execution timeafter the
command hasbeen in the queue for the time durationspecified in the
CommandAging Time Limit bytes. Restrictions on the reorderingalgo-
rithm asspecified by theQueue AlgorithmModified (see1.6.9,“Page 0Ah
- Control ModeParameters” onpage 88)still apply in thiscase. Data
integrity is maintained when Restricted Reordering is ineffect. A CAEN
bit equal to 0indicatesthat CommandAging is not enabled and the
CommandAging Time Limit bytes are ignored.

LITF The Limit Idle Time Functions bitcontrols whether the functions,Save
Error Logs and PredictiveFailure Analysis, areperformed duringIdle
Time. For an explanation of"Idle Time Function"refer to theproduct
FunctionalSpecification. A bit of 1 indicatesthat SaveError Logs and
PredictiveFailure Analysis functionswill not be performed duringIdle
periods. This may help preventdelays asmentioned in the productFunc-
tional Specification. A bit of 0 indicatesthat theDrive will perform all
Idle Time Functions.

Bytes 6 and 7are reserved andmust beequal to 0.

Byte 8 contains theQEMC bit, ADC bit, DRD bit, and the LED Pin Indicator
Modes for the LED.

Byte 8 contains theQEMC bit, DRD bit, and the LED Pin IndicatorModes for
the LED.

QEMC The QEMC (QueueError Management Control)affects theTarget's
operation whenQErr is set to aone. QEMC has noeffect if QErr =
0. See QErr on1.6.9,“Page 0Ah -Control ModeParameters” on
page 88 for a description on the howQEMC effectsQErr.

ADC The ADC (Adaptive Caching)affects theTarget'scaching algorithm.
If the ADC bit is set to one, the Targetwill set the Number ofCache
Segments equal to 8, and mayalter thisnumber tooptimize perform-
ance. When theinitiator clears ADC afterhaving ADC set, thedrive
will default thenumber ofcache segments to 8. This can be modified
by changing theNumber ofCacheSegments in Page 8, Byte 13 to the
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numberdesired. With ADC set, theTarget mayalso alter the prefetch
based onperceivedrandom orsequential operations. If the ADC bit is
zero the Targetwill use thecache as defined byPage 8h,ReadCaching
Parameters.

DRD The DRD (disable read disconnect) bitwhen set to 1prevents the
target fromdisconnectingfrom the SCSI Busfollowing the receipt of a
Read (6) or a Read (10) commanduntil it has determinedthat the
requested data is notavailable in the data buffer. If the data is avail-
able, the targetwill not disconnect prior to starting the datatransfer
unless the readcommand must bequeued. If the data is notavailable,
the target willdisconnect untilenough data has beenreadfrom the disk
to satisfy thereconnection criteria as determined by theReadBuffer
Full Ratio. A DRD bit of 0allows the target todisconnectimme-
diately after the receipt of a readcommand withoutdetermining if the
requested data isavailable.

LED Mode = 0h(Compatibility) TheCMDAC bit controls the LEDmode.

CMDAC = 1 (CommandActive)

CMDAC = 0 (Motor Active)

LED Mode = 1h (MotorActive). When the motor isspinning, the LED is high.

LED Mode = 2h (CommandActive). When there is acommandactive, the LED
is high.

LED Mode = 3h(Degraded).When theTarget is in anydegradedmode, the LED
is high.

LED Mode = 4h (CommandActive | Degraded).When there is acommandactive
OR when the Target is is in anydegradedmode, the LED ishigh.

LED Mode = 5h-Fh(Reserved for future use).

Byte 9 is reserved, andmust beequal to 0.

Byte 10 and Byte 11are used as a timer for the Drive'sCommandAging Feature
when enabled by the CAEN bit in byte 5. TheCommandAging Time Limit Timer
is in 50 ms increments.
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1.6.3 Page 1 - Error Recovery Parameters

Sincebytes4-11 are notchangeable, theMode SelectCommandaccepts only the
values indicated inTable 31 forbytes 4 - 11, with the exception ofCorrection Span
which is notedbelow.

Following are parameter options forPage 1 ofMode Select. Refer toTable 31.

Byte 2 contains thefollowing fields -

AWRE (Automatic Write Reallocation Enable) bit of 1enablesautomaticreallo-
cation to be performed duringwrite operations. The automaticreallocation
is performed only if the Target has thevalid data (e.g., original data in the
buffer or recoveredfrom the medium). Thevalid data isplaced in the real-
located block. All errorrecoveryactions required by the errorrecovery bits
(TB, EER, PER, DTE andDCR) areexecuted.Error reporting as
required by the errorrecovery bits(EER, PER, DTE, andDCR) is per-
formed onlyafter completion of thereallocation. Therefore anyfailures
that occur during the reallocation are reported. See4.7, “Automatic
Rewrite/Reallocate -RecommendRewrite/Reassign” onpage 211 forexe-
cution details anderror procedures.

Note: Only write errors detected while reading an ID can cause anAuto-
matic Write Reallocation to occur.

When AWRE bit = 0, theTarget does not performautomaticreallocation
of defective datablocks during writeoperations. TheAWRE bit setting is
used by the Target when an error occurs during thetransfer of the Initi-
ator's data for thefollowing commands:

Write(6)
Write(10)
Write Same
Write portion of Write andVerify

For all other commands, theAWRE bit setting isunused andtreated as 0.

Table 31. Mode SelectData FormatPage 1

Byte BIT

7 6 5 4 3 2 1 0

0 RSVD
= 0

RSVD
= 0

Page Code = 01h

1 PageLength = 0Ah

2 AWRE ARRE TB RC EER
= 0

PER DTE DCR

3 ReadRetry Count

4 CorrectionSpan = 30h (or 0)

5 Head Offset Count = 0

6 Data StrobeOffset Count = 0

7 Reserved = 0

8 Write Retry Count = 01h

9 Reserved = 0

10
11

(MSB) Recovery TimeLimit = 0
(LSB)
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ARRE (Automatic ReadReallocation Enable) = 1,enablesautomaticreallo-
cation ofdefectiveblocks found during readoperations. The automatic
reallocation is performed only if the Targetsuccessfully recovers thedata.
All error recoveryactions required by the errorrecovery bits(TB, EER,
PER, DTE and DCR) areexecuted.Error reporting as required by the
error recovery bits(EER, PER, DTE, and DCR) isperformed onlyafter
completion of thereallocation. Therefore anyfailures that occur during the
reallocation are reported. See4.7, “Automatic Rewrite/Reallocate -
RecommendRewrite/Reassign” onpage 211 for executiondetails and
error procedures.

When ARRE = 0, theTarget does not performautomaticreallocation of
defectiveblocks found during readoperations. TheARRE bit setting is
used by the Target when an error occurs during thetransfer of the Initi-
ator's data for thefollowing commands:

Read(6)
Read(10)

For all other commands, theARRE bit setting isunused andtreated as 0.

TB (Transfer Block) Bit set to 1 indicatesthat thefailing block betransferred
to the Initiator.

TB set to 0 requeststhat afailing block not betransferred to theInitiator.

If an unrecoverable error occurs and TB is set to a value of 1, theTarget
transfers thefailing block of uncorrected data if the unrecoverable error is a
data error(that is,there is dataavailable to transfer). AnInitiator may
make this distinction byissuing aRequestSensecommand andexamining
the AdditionalSense code. AnAdditional Sensecode of 11h indicates an
unrecoverable read error in the data block. Thefailing block is transferred
only for this case. The TB bit setting isused by the Target when reporting
errors associated with the transfer of theInitiator's data for thefollowing
commands:

Read(6)
Read(10)

For all other commands, the TB bitsetting isunused andtreated as 0.

RC (Read Continuous) bit set to 1requests the Target totransfer the entire
requested length of datawithout addingdelayswhich would increase or
ensure data integrity. This impliesthat theTarget may send erroneous
data. This bit has priority over allother error controlbits (PER, DTE,
DCR, TB).

Note: The Target implementation of the RCoption is todisableerror
detection of the datafields but continue normalerror detection and
recovery for errors occurring in the IDfield. If an ID cannot be
found, then normal DRPcould result in considerable recovery
action, including proceedingthrough alllevels ofDRP.

RC set to 0 indicatesnormal interpretation ofPER, DTE, DCR, and TB
values. The RC bit setting is used by theTarget when reportingerrors
associated with the transfer of theInitiator's data for thefollowing com-
mands:

Read(6)
Read(10)
Prefetch
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For all other commands, the RC bitsetting isunused andtreated as 0.

EER (EnableEarly Recovery) The EER bitmust be 0. TheTarget does not
supportearly recovery.

PER (Post Error) Bit set to 1requeststhat theTarget reportCheckCondition
Statusfor all recovered data andnon-dataerrors, with theappropriate
Sense key. TheCheckCondition Status occurs during data transfer
depending either on the DTE setting or occurrence of an unrecoverable
error. If multiple errors occur, theRequestSense datareports the block
address of either the lastblock on which therecovered error occurred or of
the first unrecoverable error.

PER set to 0 requeststhat theTarget notcreateCheckCondition Status
for recovered errors. The PER bit setting is used by theTarget when
reporting errors associated with the transfer of theInitiator's data for the
following commands:

Read(6)
Read(10)
Write(6)
Write(10)
Write Same
Write andVerify - the write portion of the commandonly.

Note: (See thedescription of theRPFAE bit in thesection describing
1.6.2,“Page 0 - VendorUnique Parameters” onpage 59 for infor-
mation regarding thereporting ofsoft errors associated with Predic-
tive Failure Analysis functions.)

For all other commands, the PER bitsetting isunused andtreated as 0.

DTE (Disable Transfer onError) Bit set to 1indicatesthat theTargetcreates
the CheckCondition Statusand terminates the data transfer to theInitiator
upon transferring the lastbyte of therecoveredblock when a data error is
recovered. The TransferLength may not beexhausted. DTE may only be
set to 1 if PER is also set to 1. TheTargetcreatesCheckCondition Status
with Illegal Requestsense key ifthis is not so. DTE set to 1 inhibits
Automatic/RecommendRewrite/Reallocate.

DTE set to 0 continues datatransferthroughrecovered errors. The DTE
bit setting is used by theTarget when reporting errorsassociatedwith the
transfer of theInitiator's data for thefollowing commands:

Read(6)
Read(10)
Write(6)
Write(10)
Write Same
Write andVerify - the write portion of the commandonly.

For all other commands, the DTE bitsetting isunused andtreated as 0.

DCR (Disable Correction) set to 1indicatesthat ECC(error correction codes)
are not applied in the course of errorrecovery. DCR set to 1 inhibits
Automatic/RecommendRewrite/Reallocate.

DCR set to 0 enables error correction. The DCR bit setting is used by the
Target when reporting errorsassociatedwith the transfer of theInitiator's
data for thefollowing commands:
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Read(6)
Read(10)

For all other commands, the DCR bitsetting isunused andtreated as 0.

The following summarizesvalid modes of operation.

PER DTE DCR TB Description

0 0 0 0

Retries and error correction areattempted. Recov-
eredand/orcorrected data (if any) istransferred
with no CheckCondition Statusat the end of the
transfer.

soft error The transfer length is exhausted.
Transferred data includes blockscon-
taining recovered errors.

hard error Data transferstops when the unrecov-
erable error isencountered. The
unrecoverable block is nottransferred
to the Initiator.

0 0 0 1

Retries and error correction areattempted. Recov-
eredand/orcorrected data (if any) istransferred
with no CheckCondition Statusat the end of the
transfer.

soft error The transfer length is exhausted.
Transferred data includes blockscon-
taining recovered errors.

hard error Data transferstops when the unrecov-
erable error isencountered. The
unrecoverable block istransferred to
the Initiator (if data error).

0 0 1 0

Retries areattempted but noerror correction(ECC)
is applied. Recovered data (if any) istransferred
with no CheckCondition Statusat the end of the
transfer.

soft error The transfer length is exhausted.
Transferred data includes blockscon-
taining recovered errors.

hard error Data transferstops when the unrecov-
erable error isencountered. The
unrecoverable block is nottransferred
to the Initiator.

PER DTE DCR TB Description
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PER DTE DCR TB Description

0 0 1 1

Retries areattempted but noerror correction(ECC)
is applied. Recovered data (if any) istransferred
with no CheckCondition Status at the end of the
transfer.

soft error The transfer length is exhausted.
Transferred data includes blockscon-
taining recovered errors.

hard error Data transferstops when the unrecov-
erable error isencountered. The
unrecoverable block istransferred to
the Initiator (if data error).

0 1 0 0 Illegal request - DTEcannot be 1 when PER is 0.

0 1 0 1 Illegal request - DTEcannot be 1 when PER is 0.

0 1 1 0 Illegal request - DTEcannot be 1 when PER is 0.

0 1 1 1 Illegal request - DTEcannot be 1 when PER is 0.

1 0 0 0

The highest errorlevel is reported at the end of
transfer (see B.3,“Priority of Error Reporting” on
page 263). Retries and error correction are
attempted. Recoveredand/orcorrected data (if any)
is transferredwith CheckCondition Status and
RecoveredError sense key set at the end of the
transfer.

soft error The transfer length is exhausted.
Transferred data includes blockscon-
taining recovered errors.

hard error Data transferstops when the unrecov-
erable error isencountered. The
unrecoverable block is nottransferred
to the Initiator.

1 0 0 1

The highest errorlevel is reported at the end of
transfer (see B.3,“Priority of Error Reporting” on
page 263). Retries and error correction are
attempted. Recoveredand/orcorrected data (if any)
is transferredwith CheckCondition Status and
RecoveredError sense key set at the end of the
transfer.

soft error The transfer length is exhausted.
Transferred data includes blockscon-
taining recovered errors.

hard error Data transferstops when the unrecov-
erable error isencountered. The
unrecoverable block istransferred to
the Initiator (if data error).

PER DTE DCR TB Description
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PER DTE DCR TB Description

1 0 1 0

The highest errorlevel is reported at the end of
transfer (see B.3,“Priority of Error Reporting” on
page 263). Retries areattempted but ECC is not
applied. Recovered data (if any) istransferred with
CheckCondition Statusand RecoveredError sense
key set at the end of the transfer.

soft error The transfer length is exhausted.
Transferred data includes blockscon-
taining recovered errors.

hard error Data transferstops when the unrecov-
erable error isencountered. The
unrecoverable block is nottransferred
to the Initiator.

1 0 1 1

The highest errorlevel is reported at the end of
transfer (see B.3,“Priority of Error Reporting” on
page 263). Retries areattempted but ECC is not
applied. Recovered data (if any) istransferred with
CheckCondition Statusand RecoveredError sense
key set at the end of the transfer.

soft error The transfer length is exhausted.
Transferred data includes blockscon-
taining recovered errors.

hard error Data transferstops when the unrecov-
erable error isencountered. The
unrecoverable block istransferred to
the Initiator (if data error).

1 1 0 0

The highest errorlevel is reported at the end of
transfer (see B.3,“Priority of Error Reporting” on
page 263). Retries and error correction are
attempted. Recoveredand/orcorrected data (if any)
is transferred withCheckConditionStatusand
RecoveredError sense key set at the end of the
transfer.

soft error Data transferstops on thefirst soft
error detected. The recovered error
block is returned to the Initiator.

hard error Data transferstops on the unre-
covered error. The errorblock is not
returned to the Initiator.

PER DTE DCR TB Description
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PER DTE DCR TB Description

1 1 0 1

The highest errorlevel is reported at the end of
transfer (see B.3,“Priority of Error Reporting” on
page 263). Retries and error correction are
attempted. Recoveredand/orcorrected data (if any)
is transferredwith CheckCondition Status and
RecoveredError sense key set at the end of the
transfer.

soft error Data transferstops on thefirst soft
error detected. The recovered error
block is returned to the Initiator.

hard error Data transferstops on the unre-
covered error. The unrecovered error
block is returned to the Initiator (if
data error).

1 1 1 0

The highest errorlevel is reported at the end of
transfer (see B.3,“Priority of Error Reporting” on
page 263). Retries areattempted but ECC is not
applied. Recovered data (if any) istransferred with
CheckCondition Statusand RecoveredError sense
key set at the end of the transfer.

soft error Data transferstops on thefirst soft
error detected. The recovered error
block is returned to the Initiator.

hard error Data transferstops on the unre-
covered error. The errorblock is not
returned to the Initiator.

1 1 1 1

The highest errorlevel is reported at the end of
transfer (see B.3,“Priority of Error Reporting” on
page 2630. Retries areattempted but ECC is not
applied. Recovered data (if any) istransferred with
CheckCondition Statusand RecoveredError sense
key set at the end of the transfer.

soft error Data transferstops on thefirst soft
error detected. The recovered error
block is returned to the Initiator.

hard error Data transferstops on the unre-
covered error. The unrecovered error
block is returned to the Initiator (if
data error).

PER DTE DCR TB Description
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The Read Retry Count sets a limit on theamount of datarecoveryprocedure
(DRP) passes theTarget attempts whenrecovering read errors. One passthrough
DRP involves executing all steps ofDRP. (SeeB.1, “Data Recovery Procedure for
Data Field Errors” onpage 253 for a description of one DRP pass.) ARead Retry
Count of 00hdisables all recovery.Read RetryCount set to 0inhibits
Automatic/RecommendRewrite/Reallocate. A nonzerovalue forRead Retry
Count causes theTarget toattempt up to one DRP pass when a mediumerror
occurs during a readoperation. TheRead RetryCount isused by the Target for
errors associated with the transfer of theInitiator's data for thefollowing com-
mands:

Read(6)
Read(10)

For all other commands, theRead RetryCount isunused andtreated as 1.

The Correction Span is the size, inbits, of thelargest dataerror burst forwhich data
error correction may beattempted. Avalue of 00h indicates theTargetuses the
default value.

Note: The ModeSelectcommandaccepts a value of 30h or 00h in thisfield.

The Head Offset Count specifies intwo's-compliment notation anincremental offset
position from the trackcenter the heads aremoved. A positive value indicates
moving in the direction ofincreasing logicalblock addresses. A negative value indi-
catesmoving in the direction ofdecreasing logicalblock addresses. The Head Offset
Count of 00hindicates nooffset issupported.

The Data Strobe Offset Count specifies intwo's-compliment notation anincre-
mental offset position to which therecovered datastrobe is adjusted. Thevalue of
00h indicates nooffset issupported.

The Write Retry Count is the number oftimes the Targetattempts itsretry algo-
rithm during writeoperations. Thevalue of 01h is theonly valid value forthis field.

The Recovery Time Limit specifies inincrements of one millisecond themaximum
time duration the Target uses for dataerror recoveryprocedures. Arecovery time
limit of 0000h specifies theTargetuses the default value of no time limit.
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1.6.4 Page 2 - Disconnect/Reconnect Parameters

Sincebytes 4-9 and12-15 are notchangeable, theMode SelectCommandaccepts
only the values indicated inTable 32 forbytes 4-9 and12-15.

Following are parameter options forPage 2 ofMode Select. Refer toTable 32.

An Initiator may use theIdentify message togrant the Target thegeneral privilege
of disconnecting. (Disconnect requestsfrom the target via Disconnectmessages
may still be selectivelyrejected by theInitiator by issuing MessageReject).

The Target usesMode SelectPage 2 parameters tocontrol reconnectionduring
Read andWrite operations.

Read Buffer Full Ratio and Write Buffer Empty Ratio are the numerators of a frac-
tion whosedenominator is 256. Thisfraction indicates howfull (or empty) the Tar-
get's data buffersegment should be prior to attempting to reconnect to theSCSI
bus. When applying these ratios, the Targetrounds down to awhole buffer block.
If the ratio is set to 0h (thedefault), theTargetwill calculate and use anoptimal
ratio based on the negotiatedtransfer rate(width and period), and the formatted
block size. If theratio is set to FFh, the Target does notattempt toreconnect until
the buffersegment is completelyfull (or empty).

Reconnecting to aReadCommand For aRead command, thereconnect isdelayed
relative to the availability of the firstblock in
the Target's databuffer segment by the fraction
of the Target's databuffer segmentsize or the
data transfer length, whichever isless.

Example: IfReadBuffer Full Ratio is C0h
(decimal 192) for aratio of 0.75, thereconnect

Table 32. Mode SelectData FormatPage 2

Byte BIT

7 6 5 4 3 2 1 0

0 RSVD
= 0

RSVD
= 0

Page Code = 02h

1 PageLength = 0Eh

2 ReadBuffer Full Ratio

3 Write Buffer Empty Ratio

4
5

(MSB) Bus Inactivity Limit = 0
(LSB)

6
7

(MSB) Disconnect TimeLimit = 0
(LSB)

8
9

(MSB) Connect TimeLimit = 0
(LSB)

10
11

(MSB) Maximum Burst Size
(LSB)

12 Reserved = 0 DTDC

13 Reserved = 0

14 Reserved = 0

15 Reserved = 0
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is delayeduntil the Target's databuffer
segment is 3/4full or until approximately 3/4
of the remaining transfer length is in theTar-
get's data buffersegment (whichever is
smaller).

Reconnecting to WriteCommand For aWrite command, theWrite Buffer
Empty Ratio issignificantonly if the total data
transfer length is greater than thesize of the
Target's databuffer segment. The fraction
determines howempty the Target's databuffer
segment should bebefore reconnecting to
begin filling the buffer segment again.

Example: If WriteBuffer Empty Ratio is C0h
(decimal 192) for aratio of 0.75, thereconnect
is delayeduntil the Target's databuffer
segment is 3/4empty oruntil approximately
3/4 of the remaining transfer length isempty in
the Target's databuffer segment (whichever is
smaller).

ChoosingBuffer Ratios Forsingle Initiator/single Targetsystems, the
Initiator should set thebuffer ratios tomatch
the SCSI bus instantaneous datatransfer rate
to the Target's internal datasector transfer rate.
(See theproductFunctional Specificationfor
the data rate values.)

Buffer Ratio = 256 x(Instantaneous SCSI
Data TransferRate - DataSector Transfer
Rate) / Instantaneous SCSIData Transfer
Rate

For systems withSCSI configurationsother
than singleInitiator/single Target, adifferent
ratio may provide better performance.

The Bus Inactivity Limit is the maximumtime in 100 us incrementsthat theTarget
is permitted toassert the BSY signalwithout a REQ/ACK handshake. Thevalue of
00h indicatesthat there is no limit.

The Disconnect TimeLimit is the minimumtime in 100 us incrementsthat the
Targetwaits after releasing theSCSI busbeforeattemptingreselection. The value of
00h indicatesthat there is no limit.

The Connect Time Limit is the maximum time in 100 usincrementsthat theTarget
is allowed to use theSCSI busbefore disconnecting, if theInitiator has granted the
disconnectprivilege and it is notrestricted byDTDC. Thevalue of 00h indicates
that there is no limit.

The Maximum Burst Size is the maximum amount of datathat theTargettransfers
during a data phasebefore disconnecting if theInitiator has granted the disconnect
privilege. Thisvalue is expressed inincrements of 512 bytes(e.g., avalue of 0001h
means 512 bytes,0002hmeans1024bytes, etc.).Disconnections attempted by the
Target are on block boundaries only. Therefore, thelargestnumber ofblocks of
data that theTargettransfers before disconnecting is the integerportion of thevalue
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of the (MaximumBurst Size x 512)/(Block Length)equation. For thecase when
(Maximum Burst Size x512) isless than theBlock Length, the Targetwill transfer
1 block of databeforeattempting to disconnect.

A value of 0000h indicatesthere is no limit on theamount of datatransferred per
connection.

When a nonzeroMaximum Burst Size is ineffect, theMaximum Burst Size is the
basis of the bufferfull/empty ratios. For example, if theMaximum Burst Sizefield
is set to 0010h (15 blocks, if BlockLength = 520bytes) and theReadBuffer Full
Ratio is set to C0h(ratio of .75) then thereconnect isdelayeduntil approximately
3/4 of the maximumburst (11blocks) or approximately 3/4 of the remaining
transfer length is in theTarget's databuffer segment (whichever is smaller).

Regardless of the value inMaximum Burst Size, theTarget disconnects prior to
completion of the data phase if theinternal databuffer segment becomesempty
during aRead command orfull during a Writecommand.

The Data Transfer Disconnect Control (DTDC) field definesfurther restrictions on
when a disconnect is permitted.

A value of 00b indicatesthat DTDC is notused by the Target and the discon-
nect is controlled by theother fields in this page.

A value of 01b indicatesthat the targetshall notattempt todisconnect once the
data transfer of acommand hasstarted until all data thecommand is totransfer
has beentransferred. Theconnect timelimit and bus inactivity limit are ignored
during the data transfer.

The value 10b is reserved.

A value of 11b indicatesthat the targetshall notattempt todisconnect once the
data transfer of acommand hasstarted until thecommand iscomplete. The
connect timelimit and bus inactivity limit are ignoredonce datatransfer has
started.

Note: If DTDC is nonzero and the maximumburst size isnonzero, aCHECK
CONDITION status be returned. Thesense key shall be set toILLEGAL
REQUEST and theadditionalsensecode set toILLEGAL FIELD IN PARAM-
ETER LIST.
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1.6.5 Page 3 - Format Device Parameters

The formatdevicepagecontains parameters whichspecify themedium format.

Note: Refer to1.2, “Format Unit” on page 21 forinformation onchangingparam-
etersprior to issuing the FormatUnit Command.

This pagecontains no changeable parameters. If thispage is sent during aMode
Selectcommandwith parametervaluesother than those equal to theDefault values
for the fieldsthat are notBlock Length dependant or Currentvalues offields that
are dependant onBlock Length,then theTarget reports aCheckCondition Status
with a Sense Key ofIllegal Request and anadditionalSenseCode ofInvalid Field
in ParameterList. Exceptions to this are for theSectors perTrack, Data Bytes per
Physical Sector, Interleave,Track SkewFactor and Cylinder skewFactor fields
which may havevalues of zero inthem toindicatethat thevalues used aredefined
by the Target.

This pagecontainssavedparameters butnone of thefields aresaveable by aMode
Selectcommandwith the SP bit set to 1.(The PS bit ofPage 3 is set to a 0 on a
Mode Sensecommand.) Even though the data inthis page is not saveable, it isvalid
to send this page on aMode Selectcommand with SP set to 1.

Table 33. Mode SelectData FormatPage 3

Byte BIT

7 6 5 4 3 2 1 0

0 RSVD
= 0

RSVD
= 0

Page Code = 03h

1 PageLength = 16h(22)

2
3

(MSB) Tracks per Zone
(LSB)

4
5

(MSB) Alternate Sectors perZone
(LSB)

6
7

(MSB) AlternateTracks per Zone = 0
(LSB)

8
9

(MSB) AlternateTracks perLogical Unit = 0
(LSB)

10
11

(MSB) Sectors perTrack
(LSB)

12
13

(MSB) Data Bytes perPhysical Sector(seenote below)
(LSB)

14
15

(MSB) Interleave = 0001h (or 0000h)
(LSB)

16
17

(MSB) Track Skew Factor
(LSB)

18
19

(MSB) Cylinder skew Factor
(LSB)

20 SSEC
= 0

HSEC
= 1

RMB
= 0

SURF
= 0

Reserved = 0

21 Reserved = 0

22 Reserved = 0

23 Reserved = 0
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The Tracks per Zone value is thenumber oftracks in a cylinder. TheTargetuses
cylinder sparing. Thisfield is a function of thedeviceModel Number. Theexact
values are defined in theproductFunctional Specification.

The Alternate Sectors perZone a value of 0000h or the value returned by theMode
Sensecommand may beused. (This is really the averagenumber ofalternate
sectors per zone.)

The Alternate Tracks per Zone value of 0000h indicatesthat this is Targetspecific.
(Different zones cancontaindifferent amounts ofalternate tracks.)

The Alternate Tracks per Logical Unit value of 0000h indicatesthat this is Target
specific.

Sectors perTrack specifies thenumber ofphysical sectors includedwithin each
track. This numberincludes any alternate sectorsthat mayhave beenallocated and
any defectivesectorsthat mayhave beenfound and marked defective. Thisfield is a
function of the current Block Length. Theexact values can be calculated using the
formula for "sectors/track" as defined in theproductFunctional Specification. A
value of zero is also be accepted in thisfield.

Data Bytes per Physical Sectorspecifies thenumber of user databytes per physical
sector. The value dependsupon thecurrent formatted Block Length. Theexact
values can be calculated using theformula for "userbytes/sector" asdefined in the
productFunctional Specification. A value of zero is also be accepted in thisfield.

Interleave values of 1 or 0 are valid. Noother interleave isprovided.

Track Skew Factor indicates thenumber ofphysical sectorsbetween thelast logical
block of one track and thefirst logical block on the next sequential track of the
samecylinder. Thisfield is a function of the current Block Length. Theexact values
can be calculated using theformula for "track skew" as defined in theproduct Func-
tional Specification. A value of zero is also accepted in thisfield.

Cylinder Skew Factor can be calculated using theformula for "cylinder skew@OD"
as defined in theproductFunctional Specification. The value is afunction of current
Block Length.

Note: Actual cylinder skew values are not thesame across entiredisk. The value
returned is for outermostcylindersonly. A value of zero is also accepted in this
field. The value forunsynchronizedspindlemotors isalwaysreturned. Formore
information about theactual formattedcylinder skew see 4.5,“Motor
Synchronization” onpage 208 since thedefinition of cylinder skewdependsupon
which of two skewingmethods wasselected via theMode ParameterPage 4h RPL
field when thelast Format Unitcommand wasexecuted.

Byte 20 contains thefollowing fields -

SSEC The SSEC bit is set to 0 indicatingthat theTarget does notsupportsoft
sector formatting.

HSEC The HSEC bit is set to 1indicating that theTarget uses hardsector for-
matting.

RMB The RMB (Removable MediaBit) is set to 0 indicatingthat theTarget
does notsupportremovable media.
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SURF The SURF(Surface) bit set to 0 indicatesthat theTargetallocates progres-
sive addresses to all sectorswithin a cylinder prior to allocating sector
addresses to thenext cylinder.
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1.6.6 Page 4h - Rigid Disk Drive Geometry Parameters

This page describessomephysicalattributes of the Drive. The RPLfield in byte 17
and RotationalOffset field in byte 18 are changeable.

Number of Cylinders defines thenumber ofphysical cylindersused forcustomer
datastorage. This field is a function of thedeviceModel Number. Theexact values
are defined in theproductFunctional Specification. A value of zero is also accepted
in this field.

Number of Headsdefines thenumber ofphysical heads used forcustomer data
storage. This field is a function of thedeviceModel Number. Theexact values are
defined in theproductFunctional Specification. A value of zero is also accepted in
this field.

Starting Cylinder-Write Precompensation indicates the physical cylinder atwhich
write precompensationbegins. The value is set to 000000h indicatingthat thefield is
vendorspecific.

Starting Cylinder-Reduced Write Current indicates theouter-mostphysical cylinder
to be written with reducedwrite current. Thevalue is set to 000000h indicatingthat
the field isvendorspecific.

Table 34. Mode SelectData FormatPage 4h

Byte BIT

7 6 5 4 3 2 1 0

0 RSVD
= 0

RSVD
= 0

Page Code = 04h

1 PageLength = 16h

2
3
4

(MSB)
Number ofCylinders
(LSB)

5 Number of Heads

6
7
8

(MSB)
Starting Cylinder-WritePrecompensation = 0
(LSB)

9
10
11

(MSB)
Starting Cylinder-Reduced WriteCurrent = 0
(LSB)

12
13

(MSB) Drive StepRate = 0
(LSB)

14
15
16

(MSB)
Landing Zone Cylinder = 0C08 h (Decimal 3080
(LSB)

17 Reserved = 0 RPL

18 RotationalOffset

19 Reserved = 0

20
21

(MSB) Medium Rotation Rate =1518 h(5400)
(LSB)

22 Reserved = 0

23 Reserved = 0
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Drive Step Rate is set to 0000h to indicatethere is no steppermotor.

The Landing Zone Cylinder value indicatesthat thelandingzone is locatedhun-
dreds of tracks closer to thecenter of the diskthan theinner most datatrack. A
value of zero is also accepted in thisfield.

The RPL (Rotational Position Locking) bits are used to select spindle synchroniza-
tion modes asdefined inTable 35.When the RPLfield is modified as a result of a
Mode Selectcommand, thephysical spindlesynchronization state does not change.
In order for the new RPLvalue to takeaffect (change spindlesynchronization state)
a start-upsequence initiated via aStart/Stop UnitSCSI command or AutoStart pin
beinggroundedmust beexecuted. See thecommanddescription of1.27, “Start/Stop
Unit” on page 132 and section describing4.5, “Motor Synchronization” on
page 208 formore details of how and when spindlesynchronizationstates are
altered.

Note: 1) The hardware is placed in a 'receive' state but thesignal is notused by the
Drive.

Following aredefinitions of the variousmodes.

Mode - Indicates -

No Sync spindlesynchronization isdisabled.

SlaveSync spindlesynchronization is attempted byreceiving the Slave
Syncsignal as thesourcesignaldriven by anotherdevice.
The MasterSyncsignal is notdriven.

Master Sync spindlesynchronization is not attempted bythis device. This
device drives the SlaveSync andMasterSyncsignalswith a
pulseonce per revolution (Indexpulse).

Master Sync Control spindlesynchronization is attempted byreceiving the Slave
Syncsignal as thesourcesignaldriven by anotherdevice.
The MasterSyncsignal isdriven with a pulseonce perrevo-
lution (Clock generated pulse, NOT theIndex pulse).

See theproductFunctional Specificationfor descriptions of the electrical and
mechanical aspects of the twocontrol signals,SlaveSync andMasterSync, and the
connectors used to performspindlesynchronization.

The Rotational Offset value is theamount ofrotationalskewthat theTargetuses
when synchronized. The rotationalskew isapplied in the retarded direction(lagging
the synchronized spindlemaster control). Thevalue in thefield is the numerator of

Table 35. SCSI/ESDISynchronized SpindleModes

Mode RPL Bits
(bit1/bit0)

Drive/Release
Master Sync

Drive/Receive
SlaveSync

Is Rotational
Offset
allowed ?

No Sync 00 release (see note 1) no

SlaveSync 01 release receive yes

MasterSync 10 Drive Drive no

MasterSync
Control

11 Drive receive no
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a fractional multiplierthat has 256 as its denominator(e.g., avalue of 128 indicates
a one-half revolutionskew). A value of 00h indicatesthat rotational offset is not
used. Therotational offset is onlyused when the Drive isrunning in theSlaveSync
RPL mode.

The Medium Rotation Rate value of5400indicates a spindle speed ofapproximately
5400rpm. A value of zero is also accepted in thisfield.
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1.6.7 Page 7h - Error Recovery Parameters for Verify

Following are parameter options forPage 7 ofMode Select. Refer toTable 36.

Page 7 parameters are used by the Target whenrecoveringfrom and reporting
errors associated with the verification of theInitiator's Data for thefollowing com-
mands:

Verify
Write andVerify - the verify portion of the commandonly.

Sincebytes3-11 are notchangeable, theMode SelectCommandaccepts only the
values indicated for bytes 3 - 11.

Byte 2 contains thefollowing fields -

EER This bit is 0 since theTarget does notsupportearly recovery.

PER See below for description of bitvalues.

DTE This bit is 0 since theTargetalwayscontinues onrecoveredverify opera-
tion errors.

DCR See below for description of bitvalues.

PER, DTE, and DCR bit settings in page 7 overridethose ofpage 1 duringVerify
and the Verifyportion of Write andVerify. There are only fourvalid conditions for
the PER, DTE, and DCRbits. All other combinations returnCheckCondition
Status.

PER DTE DCR Description

0 0 0 Soft errors are notreported. DCR is ignored.

1 0 0 Soft errors arereported. DCR is ignored.

0 0 1 Soft errors are notreported. DCR is ignored.

1 0 1 Soft errors arereported. DCR is ignored.

Table 36. Mode SelectData FormatPage 7h

Byte BIT

7 6 5 4 3 2 1 0

0 RSVD
= 0

RSVD
= 0

Page Code = 07h

1 PageLength = 0Ah

2 Reserved = 0 EER=0 PER DTE=0 DCR

3 Verify Retry Count = 01h

4 Verify CorrectionSpan = 00h

5 Reserved = 0

6 Reserved = 0

7 Reserved = 0

8 Reserved = 0

9 Reserved = 0

10
11

(MSB) Verify Recovery TimeLimit = 0
(LSB)

SCSI Commands —Page 83 of 297



Soft errorsoccur when the data issuccessfullyread by one of theappropriateretry
steps described in B.1.2,“Verify Commands” onpage 260. Also see the description
of 1.30, “Verify” on page 136 and 1.33,“Write and Verify” on page 140 formore
details on how soft andhard errors are defined for theVerify and Write andVerify
commands.

Verify Retry Count sets a limit on theamount ofverify recoveryprocedure(VRP)
passes theTarget attempts whenrecoveringverify errors. One passthrough VRP
involves executing all steps ofVRP. (See B.1.2, “VerifyCommands” onpage 260
for a description of one VRP pass.) TheVerify Retry Count of onecauses the
Target toattempt up to one VRP pass when a mediumerror occurs during averify
operation.

Verify Correction Span specifies the size, inbits, of thelargest dataerror burst for
which data error correction may beattempted. Avalue of 00h indicates theTarget
does notattempterror correction forverify operations.

Verify Recovery Time Limit specifies inincrements of one millisecond themaximum
time duration the Target uses for dataerror recoveryprocedures torecover data for
an individual block. Arecovery time limit of 0000hspecifiesthat theTargetuses its
default value.
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1.6.8 Page 8h - Read Caching Parameters

Page 8 parameters are used fordefining the use of the cache. See 4.9,“Segmented
Caching” onpage 214 for amore detailed description of cachesupport.Sincebytes
6 and 7 are not changeable, theMode SelectCommandaccepts only thevalues indi-
cated inTable 37 forbytes 6 and 7.

The use of the cache is also altered by the setting ofMode SelectPage 0, ADC
(Adaptive Caching), bit.

Byte 2 contains thefollowing fields -

WCE The WCE (WriteCache Enable) bit of 0specifiesthat theTarget returns
Good Statusfor a Write command onlyafter successfully writing all of the
data to the medium. The WCE bit of 1specifiesthat theTarget may
return Good Statusfor a Write commandafter successfully receiving the
data but before writing the data to themedium.

Note: When Write Cache is enabled(WCE = 1), aSynchronize Cache
command must bedone toassume data is written to the media
before powering down the the Target.

MF The MF (Multiplication Factor) bitdetermines how theMaximum Pre-
fetch parameter is interpreted. If this bit is equal to 0, the parameter is used
as is. If the bit is equal to 1, the parameter is multiplied by thenumber of
blocks requested in theRead Command.

Table 37. Mode SelectData FormatPage 8h

Byte BIT

7 6 5 4 3 2 1 0

0 RSVD
= 0

RSVD
= 0

Page Code = 08h

1 PageLength = 12h

2 Reserved = 0 WCE M F RCD

3 Demand ReadRetention Priority Write Retention Priority

4
5

(MSB) DisablePre-fetchTransfer Length
(LSB)

6
7

(MSB) Minimum Pre-fetch = 0
(LSB)

8
9

(MSB) Maximum Pre-fetch
(LSB)

10
11

(MSB) Maximum Pre-fetchCeiling
(LSB)

12 RSVD
= 0

RSVD
= 0

RSVD
= 0

Reserved = 0

13 Number ofCacheSegments

14
15

(MSB) Reserved = 0
(LSB)

16 Reserved = 0

17
18
19

(MSB)
Reserved = 0
(LSB)
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RCD An RCD (read cache disable) bit of 0 indicatesthat theTarget may return
some or all of the datarequested by aRead (6) or Read (10) command by
accessing the data buffer, not themedia (see4.9, “Segmented Caching” on
page 214). An RCD bit of 1 indicatesthat theTarget does notreturn any
of the data requested by aRead (6) or Read (10) command byaccessing
the data buffer.Rather, all of the datarequested is readfrom the media.

Demand Read Retention Priority sets theRetention Priority of datarequested on a
Read Command. It may be set to 0h, 1h, or 0Fh asdefinedbelow.

Value Definition
0h Do not distinguish betweenRequestedData and Other Data.
1h Replace RequestedData beforeOther Data.
0Fh ReplaceOther DatabeforeRequested Data.

Where the Value is theDemand Read Retention Priority or Write RetentionPri-
ority. RequestedData is theblocks specified in theRead orWrite Command.Other
Data is data in thecachefrom any othersource (Pre-fetch,Read-Ahead,...).

If the Read Retention Priority is not set to Fh or if the DPO bit on the Read
command is 1, theRequestedData isoverwritten byRead-Ahead data.

If the DPO bit is 0 and the Read Retention Priority is set to Fh, the Requested
Data is notoverwritten withRead-Ahead Data. If therequested transfer islarger
than thesegment, theRequestedData isoverwritten withmore RequestedData and
there is noRead-Ahead.

Write Retention Priority sets theRetention Priority of dataprovided on a Write
Command. It may be set to 0h, 1h, or 0Fh. Seedefinition of Demand Read
Retention Priorityabove for moredetails.

Disable Pre-fetchTransfer Length is used to preventRead-Aheadafter Read Com-
mands that arelonger than thespecifiednumber ofblocks. If this parameter is set to
0, a Read-Ahead is not performed.

Minimum Pre-fetch is used to set a lower limit on thenumber ofblocks toRead-
Aheadafter aRead Command. Thevalue of 0000h indicatesthat pre-fetching is ter-
minatedwheneveranothercommand isready for executing.

Maximum Pre-fetch is used to set anupperlimit on the number ofblocks toRead-
Aheadafter aRead Command.Other factors,such as segmentsize,Drive size,
retentionpriorities, commands in thequeue, thevalue of Page 0, ADC (Adaptive
Caching) bit, and newcommands mayalso limit theRead-Ahead.

Maximum Pre-fetch Ceiling limits the product of theMaximum Pre-fetch and the
number ofblocks requested in theRead Command.

The Number of Cache Segmentsfield is used to select thenumber of databuffer
cache segments. The value entered in thisfield is rounded down to thenearest value
of cach segmentssupported bythis Drive. Thenumber ofcach segmentssupported
by this Drive are 1, 2, 4, 8, 16, and 32.

All segments are of equalsize. Thebuffer space is dividedamong thesegments.(See
the productFunctional Specificationfor a description of thetotal buffer and indi-
vidual buffersegmentsizes.)

Page 86 of 297 —SCSI Specification



If Mode Select,Page 0h, ADC bit is on, the Targetwill default to using 8 cache
segments, and may alter thenumber ofsegments to optimizedrive performance.

Note: Mode Selectcommands thattransfer Page 8h cause the entire cache to be
emptied (see4.9, “Segmented Caching” onpage 214).
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1.6.9 Page 0Ah - Control Mode Parameters

The Control Modepage(Table 38)provides controls overseveralfeatures. Thefea-
tures aretaggedqueuing (see4.3.2,“TaggedQueuing” onpage 205),extendedcon-
tingent allegiance,asynchronousevent notification, and errorlogging (see 4.6,“Error
Logs” on page 211).

Sincebytes2,4-7 are notchangeable, theMode SelectCommandaccepts only the
values indicated inTable 38 forbytes2,4-7.

RLEC (Report Log Exception Condition) bit of 0 specifiesthat theTarget does not
report logexception conditions.

Queue Algorithm Modifier specifiesrestrictions on the algorithm used for re-
orderingcommands that aretagged with theSIMPLE QUEUE TAG message. The
value of zero in thisfield indicatesthat thefile will reorder the execution sequence of
queued commandsfrom each initiator suchthat dataintegrity is maintained forthat
initiator. This means that if thetransmission of newcommands washalted at any
time, thefinal value of all data observable on themediumshall haveexactly the
same value as itwould have if thecommands hadbeenexecuted in the same
receivedsequencewithout taggedqueuing. Therestricted reordering value is the
default value.

A value of one in theQueue AlgorithmModifier field specifiesthat the target may
reorder the actual execution sequence of thequeue in any manner it selects. Any
dataintegrity exposures related tocommandsequence order areexplicitly handled
by the initiatorthrough theselection ofappropriate commands and queue tagmes-
sages.

A value of eight (8)specifiesthat noreordering bedone.

QErr (Queue Error management)bit of 0 specifiesthat theTarget suspendsexe-
cution of queued andactivecommandsfrom any Initiator whichreceives aCheck
Condition Status until the pendingsense data is cleared.Those commandsstill
queued or suspendedafter the after theTarget has returned CheckCondition Status,
continueexecution in anormal manner when thependinngsense hasbeencleared.

Table 38. Mode SelectData FormatPage 0Ah

Byte BIT

7 6 5 4 3 2 1 0

0 RSVD
= 0

RSVD
= 0

Page Code = 0Ah

1 PageLength = 06h

2 Reserved = 0 RLEC
= 0

3 Queue AlgorithmModifier Reserved = 0 QErr DQue

4 EECA
= 0

Reserved = 0 RAENP
Ä 0

UAAENP
Ä 0

EAENP
Ä 0

5 Reserved = 0

6
7

(MSB) Ready AENHoldoff Period = 0
(LSB)
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A QErr bit of 1 specifiesthat theTarget aborts queued andactivecommands when
the Target returns CheckCondition Status. AnactiveStart Unit command or an
active Format Unitcommand are notaborted and continue toexecute when anIni-
tiator returns CheckCondition Status. Thesetting of theQEMC bit (see1.6.2,
“Page 0 - VendorUnique Parameters” onpage 59) determines if thecommands
from all Initiators or just the Initiatorreceiving theCheck Condition Status are
aborted.

When the QErr bit is 1 and theQEMC bit is 0, allactivecommands and all queued
commandsfrom the Initiatorreceiving theCheck Condition Status are aborted.
Commands from other Initiators areunaffected.

When the QErr bit is 1 and theQEMC bit is 1, allactivecommands(except Start
Unit and Format Unit) and all queued commandsfrom all Initiators are aborted
when the Target returns CheckCondition Status. When this conditon occurs a
Unit Attention will be generated for eachInitiator that had a I/Oprocessaborted
except for theInitiator that received theCheck ConditionStatus. Thesense Key
will be set toUNIT ATTENTION and theadditionalsensecodewill be set to
COMMANDS CLEARED BY ANOTHER INITIATOR.

DQue (Disable Queuing)bit of 0 specifiesthat taggedqueuing is enabled. ADQue
bit of 1 specifiesthat taggedqueuing isdisabled. Anyqueued commands for that
I_T_L nexus are aborted. No status is sent foraborted commands. Anysubse-
quent queue tagmessage received are rejectedwith a MESSAGEREJECTmessage
and the I/O process is executed as an untaggedcommand.

EECA (Enable Extended Contingent Allegiance)bit of 0 specifiesthat extended
contingentallegiance isdisabled.

The RAENP, UAAENP , andEAENP bits enablespecificevents to be reported via
the asynchronousevent notificationprotocol.Since theTarget does notcreate asyn-
chronousevent notifications, all three bits arealways 0.

Ready AEN Holdoff Period specifies theminimum time inmilliseconds after the
Target starts its initialization sequencethat it delays beforeattempting toissue an
asynchronousevent notification. The value of 0000h indicatesthat this field is not
supported(becauseasynchronousevent notification is notsupported).
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1.7 Mode Sense (6)

The ModeSensecommandprovides ameans for the Target to reportvariousdevice
parameters to Initiators. It is thecomplement to theMode Selectcommand.

A DBD (Disable Block Descriptor) bit of zeroindicatesthat the target may return
zero ormore block descriptors in the returnedMODE SENSE data at thetarget's
discretion. A DBD bit of onespecifiesthat the targetshall not return any block
descriptors in the returnedMODE SENSEdata.

PC (PageControl) defines the type ofPageParametervalues to bereturned.

PageCodeindicateswhich page(s) toreturn.

PageCode of 3Fh is arequest for the Target to return allsupportedpages. Other-
wise, a singlepage may be selected. If anunsupportedpage is selected, the
command isterminated with aCheckCondition Status and available sense ofIllegal
Request/Invalid Field in CDB .

If a PageCode of 3Fh isused,Mode Sensereturns thepages in ascendingorder
with one exception. Page 0 isalways returned last inresponse to aMode Sense
command.

The Allocation Lengthfield indicates themaximum number ofbytes theInitiator
has set aside for theData In phase. A value of zero is not considered an error. If
the allocation length issmaller than thenumber ofbytes of data the target has avail-
able to send to the initiator,then that portion of the data up to theallocation length
is sent. This may result in only aportion of amultiple bytefield being sent.

Note: An Initiator may issue theMode Sensecommand todetermineMode Select
parametersthat are:

Currentvalues
Changeablevalues
Default values
Saved values

Fields notsupported by the Targethavevalues set to zero.

The types of parameters returned for thedifferent setting of the PCbits are as
follows:

Table 39. Mode SenseCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 1Ah

1 LUN RSVD
= 0

DBD Reserved = 0

2 PC Page Code

3 Reserved = 0

4 Allocation Length

5 VU = 0 Reserved = 0 Flag Link
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PC Meaning

0 0 Reportcurrentvalues.

The definition ofcurrentvalues changes as theDrive progressesfrom
power-up throughcommandexecution. Thefollowing list defines thevarious
sources of currentvalues:

Initially following power-up butbefore the media isaccessed, the default
valuesbecome current.

Once the media can beaccessed, the saved values arereadfrom the
Reserved Area andbecome current.

Note: The Target does not process theMode Selectcommanduntil the
completion of start-upsequence. Therefore, an Initiatorcannot
modify the currentvaluesprior to thesaved values being readfrom
the Reserved Area, unless aproblem prohibited thesavedparame-
ters from being readsuccessfully.

Following the completion of start-up,execution of theMode Select
command can modify thecurrentvalues.

Note: Thoseparametersassociated withformat are notconsidered
current and are notsaveduntil the successfulcompletion of a
"Format Unit Command".

In addition, the currentvaluestake on thesaved values after a reset if the
parameterswere saved.

If the PageCode is 3Fh, then allpagesimplemented by the Target are
returned to the Initiator withfields and bitvalues set tocurrentvalues.

If the PageCode is not 3Fh, thepage defined by thePageCode, if supported
by the Target, is returned withfields andbits set to currentvalues.

0 1 ReportChangeableValues.

Reportingchangeable values presents a bitmask forMode parameterbytes
(i.e. bytes following the page lengthfield) indicating whichfields arechange-
able. For a valuefield such as thebuffer ratios in page 2, the bitfield does
not indicate the range ofsupportedvalues butratherthat thefield is simply
supported.

If the PageCode is 3Fh, allpagesimplemented by the Target are returned
with bits andfields that may bechanged by the Initiator set toone.

If the PageCode is not 3Fh, thepage defined byPageCode, if supported, is
returned with bits andfields that may bechanged by the Initiator set to one.

Note: No field in Page 3 is changeable, but certainfields implicitly have
varying valuesdepending on the current formatted Block Length.

1 0 ReportDefault Values

The default values do not require amediaaccess. See 1.6,“Mode Select (6)”
on page 55 for theTarget'sdefault values.

If the PageCode is 3Fh, allpagesimplemented by the Target are returned
with bits andfields set todefault values.

If the PageCode is not 3Fh, thepage defined byPageCode (if supported) is
returned with bits andfields set todefault values.
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1 1 ReportSaved Values

The saved values reside in theReserved Area of the Drive.

Returnedvalues can varydependingupon whether or not those parameters
can be successfullyreadfrom the Reserved Area or if they haveeverbeen
saved. The possible saved values returned are either

Values saved in theReserved Area during thelast Mode Selectcommand
that had the SP bit on, or
Values identical to the default values if anerror prohibits thesavedparam-
etersfrom being readfrom the Reserved Area of thedisk during astart-up
sequence, or
Values identical to the default values if never saved.

If the PageCode is 3Fh, allpagesimplemented by the Target are returned
with bits andfields set totheir saved values.

If the PageCode is not 3Fh, thepage defined byPageCode, if supported, is
returned with bits andfields set totheir saved values.

Note: When Page 3saved values arerequested, the Targetwill return param-
eter valuesequivalent to the currentvalues.

1.7.1 Mode Sense Data Format (of Header & Block Descriptor)
The following diagram depicts theformat of theMode Sense data availablefrom the
Target.

See the textdescribing 1.6.1.1,“Header” onpage 57 for a description of the
Medium Type and WPfields.

Table 40. Mode SenseData Format -Header

Byte BIT

7 6 5 4 3 2 1 0

0 SenseData Length

1 Medium Type = 0

2 WP Reserved = 0 DPOFUA
Ä 1

Reserved = 0

3 Block Descriptor Length = 08h

Table 41. Mode SenseData Format -Block Descriptor

Byte BIT

7 6 5 4 3 2 1 0

0 Density Code = 0

1
2
3

(MSB)
Number ofBlocks
(LSB)

4 Reserved = 0

5
6
7

(MSB)
Block Length
(LSB)
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The DPOFUA bitvalue of 1 indicatesthat theTarget supports the FUA and DPO
bits in theRead andWrite Commands. See4.9, “Segmented Caching” onpage 214
for detailedinformation onthis support.

The Block DescriptorLength field value of 8 indicatesthat only asingleblock
descriptorfollows.

The Number ofBlocks field returns adifferent valuedepending onwhat Block
Length the media iscurrently formatted to. Refer to theproduct FunctionalSpec-
ification for the exact value.

The Block Length field is dependant on how themedia is currently formatted.
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1.7.2 Mode Sense Data Format (of All Pages)
Table 42. Mode SenseData Page 00h

Byte BIT

7 6 5 4 3 2 1 0

0 PS
= 1

RSVD
= 0

Page Code = 0

1 PageLength = 0Ah

2 QPE UQE DWD Reserved = 0

3 ASDPE RSVD
= 0

CMDAC RPFAE RSVD
= 0

CPE

4 Reserved = 0

5 TCHD TCC DSN F R D D DPSDP WPEN CAEN LITF

6 Reserved = 0

7 Reserved = 0

8 Reserved = 0 QEMC D R D LED Mode

8 RSVD
= 0

ADC QEMC D R D LED Mode

9 Reserved = 0

10 CommandAging Time Limit (HI)

11 CommandAging Time Limit (LO)

Table 43. Mode SenseData Page 01h

Byte BIT

7 6 5 4 3 2 1 0

0 PS
= 1

RSVD
= 0

Page Code = 01h

1 PageLength = 0Ah

2 AWRE ARRE TB RC EER
= 0

PER DTE DCR

3 ReadRetry Count

4 CorrectionSpan = 30h

5 Head Offset Count = 0

6 Data StrobeOffset Count = 0

7 Reserved = 0

8 Write Retry Count = 01h

9 Reserved = 0

10
11

(MSB) Recovery TimeLimit = 0
(LSB)
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Table 44. Mode SenseData Page 02h

Byte BIT

7 6 5 4 3 2 1 0

0 PS
= 1

RSVD
= 0

Page Code = 02h

1 PageLength = 0Eh

2 ReadBuffer Full Ratio

3 Write Buffer Empty Ratio

4
5

(MSB) Bus Inactivity Limit = 0
(LSB)

6
7

(MSB) Disconnect TimeLimit = 0
(LSB)

8
9

(MSB) Connect TimeLimit = 0
(LSB)

10
11

(MSB) Maximum Burst Size
(LSB)

12 Reserved = 0 DTDC

13 Reserved = 0

14 Reserved = 0

15 Reserved = 0
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Table 45. Mode SenseData Page 03h

Byte BIT

7 6 5 4 3 2 1 0

0 PS
= 0

RSVD
= 0

Page Code = 03h

1 PageLength = 16h

2
3

(MSB) Tracks per Zone
(LSB)

4
5

(MSB) Alternate Sectors perZone
(LSB)

6
7

(MSB) AlternateTracks per Zone = 0
(LSB)

8
9

(MSB) AlternateTracks perLogical Unit = 0
(LSB)

10
11

(MSB) Sectors perTrack
(LSB)

12
13

(MSB) Data Bytes perPhysical Sector
(LSB)

14
15

(MSB) Interleave = 0001h
(LSB)

16
17

(MSB) Track Skew Factor
(LSB)

18
19

(MSB) Cylinder skew Factor
(LSB)

20 SSEC
= 0

HSEC
= 1

RMB
= 0

SURF
= 0

Reserved = 0

21 Reserved = 0

22 Reserved = 0

23 Reserved = 0
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Table 46. Mode SenseData Page 04h

Byte BIT

7 6 5 4 3 2 1 0

0 PS
= 1

RSVD
= 0

Page Code = 04h

1 PageLength = 16h

2
3
4

(MSB)
Number ofCylinders
(LSB)

5 Number of Heads

6
7
8

(MSB)
Starting Cylinder-WritePrecompensation = 0
(LSB)

9
10
11

(MSB)
Starting Cylinder-Reduced WriteCurrent = 0
(LSB)

12
13

(MSB) Drive StepRate = 0
(LSB)

14
15
16

(MSB)
Landing Zone Cylinder = 0C08 h (Decimal 3080
(LSB)

17 Reserved = 0 RPL

18 RotationalOffset

19 Reserved = 0

20
21

(MSB) Medium Rotation Rate =1518 h(5400)
(LSB)

22 Reserved = 0

23 Reserved = 0

Table 47. Mode SenseData Page 07h

Byte BIT

7 6 5 4 3 2 1 0

0 PS
= 1

RSVD
= 0

Page Code = 07h

1 PageLength = 0Ah

2 Reserved = 0 EER=0 PER DTE=0 DCR

3 Verify Retry Count = 01h

4 Verify CorrectionSpan = 0

5 Reserved = 0

6 Reserved = 0

7 Reserved = 0

8 Reserved = 0

9 Reserved = 0

10
11

(MSB) Verify Recovery TimeLimit = 0
(LSB)
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The ParametersSaveable(PS) bit is set to 1 forpages 0, 1 ,2, 4, 7, 8, and A to
indicatethat some of theparameters of thosepages can be saved.

The ParametersSaveable(PS) bit is set to 0 forpage 3 to indicatethat none of the
parameters ofthat page can be saved with aMode Selectcommand. Theycan,
however, change as a result of a Format command.

Table 48. Mode SenseData Page 08h

Byte BIT

7 6 5 4 3 2 1 0

0 PS
= 1

RSVD
= 0

Page Code = 08h

1 PageLength = 12h

2 Reserved = 0 WCE M F RCD

3 Demand ReadRetention Priority Write Retention Priority

4
5

(MSB) DisablePre-fetchTransfer Length
(LSB)

6
7

(MSB) Minimum Pre-fetch = 0
(LSB)

8
9

(MSB) Maximum Pre-fetch
(LSB)

10
11

(MSB) Maximum Pre-fetchCeiling
(LSB)

12 RSVD
= 0

RSVD
= 0

RSVD
= 0

Reserved = 0

13 Number ofCacheSegments

14
15

(MSB) Reserved = 0
(LSB)

16 Reserved = 0

17
18
19

(MSB)
Reserved = 0
(LSB)

Table 49. Mode SenseData Page 0Ah

Byte BIT

7 6 5 4 3 2 1 0

0 PS
= 1

RSVD
= 0

Page Code = 0Ah

1 PageLength = 06h

2 Reserved = 0 RLEC
= 0

3 Queue AlgorithmModifier Reserved = 0 QErr DQue

4 EECA
= 0

Reserved = 0 RAENP
Ä 0

UAAENP
Ä 0

EAENP
Ä 0

5 Reserved = 0

6
7

(MSB) Ready AENHoldoff Period = 0
(LSB)
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The PageLength bytevalue of each page returned by the Targetindicates the
number of Modeparameterbytes returned.Bytes 1 and 0 are not included.

The bit descriptions for all of thefields of all of thepages are described in theMode
Selectsection (see1.6, “Mode Select (6)” on page 55).
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1.8 Pre-Fetch

The Pre-Fetch commandrequests the target to transfer thespecified logicalblocks
to the cache. No data is transferred to the initiator.

The transfer lengthfield specifies thenumber of contiguousblocks of datathat are
to be transferredinto the cache. A transfer length of zero indicatesthat blocks are
to be transferredinto the cache until the segment isfilled or there are nomore
blocks on the media.

If the Immediate (Immed) bit of the CDB iszero:

If an error occurswhile reading,error recoveryprocedures areattempted. The
Drive returnsGood Statusor CheckCondition Status based on the setting of the
MODE SELECT Page 1 parameters.

If there isenoughroom in thesegment for all of theRequestedData or if the
TransferLength iszero and no error occurswhile reading, theDrive returns
Condition Met Statuswhen the command completes.

If there is notenoughroom in thesegment, the TransferLength is notzero, and
no error occurredwhile reading, theDrive returnsGood Statuswhen the
command completes.

If the Immediate (Immed) bit of the CDB isone:

If there isenoughroom in thesegment for all of theRequestedData or if the
TransferLength iszero, the Drive returnsCondition MetStatusas soon as the
CDB is verified.

If there is notenoughroom in thesegment and the TransferLength is notzero,
the Drive returnsGood Statusas soon as the CDB isverified.

The reading of data ishandled the same asRead-Ahead operation. Thisimplies
the prefetch may beterminatedupon receipt ofanother command,(see 4.9.3,
“Read-Ahead” onpage 214) formore details.

If an error is encountered:

1. The Target terminates thePre-Fetch operation anddoes notattempt to
recover thedata.

Table 50. Pre-FetchCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 34h

1 LUN Reserved = 0 Immed RelAdr
= 0

2
3
4
5

(MSB)
Logical Block Address

(LSB)

6 Reserved = 0

7
8

(MSB) Transfer Length
(LSB)

9 VU = 0 Reserved = 0 Flag Link
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2. The error is not reported to the Initiator for the currentcommand. (The
error will be reported during the nextcommand if thenext command is a
Read command thatrequests the block which encountered the error.)

3. The blocks whichwere successfullyread prior to the block in error are
retained in the cache.

The RelAdr(relative address) bitmust bezero. The Drive does notsupportrelative
addressing. IfRelAdr is set to 1,CheckCondition Statusis returned with aSense
Key of Illegal Request andadditionalsensecode of Invalid Field in CDB.
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1.9 Read (6)

The Read (6) commandrequeststhat theTargettransfer thespecifiednumber of
blocks of data to the Initiator starting at the specified logicalblock address.

The logicalblock addressspecifieswhere the readoperation is tobegin.

Transfer length may be a valuefrom 0 to 255where 0 implies a length of 256
blocks.

Errors are handled by ERP (errorrecoveryprocedures) (see B.1,“Data Recovery
Procedure forData Field Errors” onpage 253). ERPs are controlled by the error
recoveryparameters (see1.6.3,“Page 1 - ErrorRecovery Parameters” onpage 66).

Note: The 6 bytecommand has only 21bits for address forLBAs. The 21bits
allows for 2 x 10(21) lbas (2,097,152). The 10byte command should beused to
readLBAs which requiremore bits. At 512 byte blocks, this onlyallows access to
1.048Gigabytes. The 10 bytecommand must beused to read lbas which require
more bits.

Table 51. Read (6) CommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 08h

1 LUN (MSB) LBA

2 Logical Block Address

3 Logical Block Address(LSB)

4 Transfer Length

5 VU = 0 Reserved = 0 Flag Link
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1.10 Read (10)

The Read (10) commandrequeststhat theTargettransfer thespecifiednumber of
blocks of data to the Initiator starting at thespecified logicalblock address.

The logicalblock addressspecifieswhere the readoperation is tobegin.

A DPO (Disable PageOut) bit of 1 indicatesthat the dataaccessed bythis
command is to beassigned the lowestpriority for being writteninto or retained by
the cache. A DPO bit of 1 overrides anyretention priorityspecified in theMode
SelectPage 8 Caching Parameters. A DPO bit of 0indicates the priority is deter-
mined by the retentionpriority. See1.6.8,“Page 8h -ReadCaching Parameters”
on page 85 and 4.9,“Segmented Caching” onpage 214.

The initiator should set the DPO bit when the blocks read by thiscommand are not
likely to be read again in thenear future.

A FUA (Force Unit Access) bit of 1 indicatesthat the data isreadfrom the media
and not from thecache. A FUA bit of 0 allows the data to be readfrom either the
media or the cache.

The RelAdr(Relative Address) bitmust be 0. Relative addressing is notsupported.
If RelAdr is set to 1, Check Condition Status isreturned with aSense Key ofIllegal
Request andadditionalsensecode of Invalid Field in CDB.

If the transfer length is zero, theseekoccurs, but no data is transferred. Thiscondi-
tion is not considered an error. If readahead is enabled, areadahead is startedafter
the seekcompletes (see4.9.3, “Read-Ahead” onpage 214).

Table 52. Read(10) CommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 28h

1 LUN DPO FUA Reserved = 0 RelAdr
= 0

2
3
4
5

(MSB)
Logical Block Address

(LSB)

6 Reserved = 0

7
8

(MSB) Transfer Length
(LSB)

9 VU = 0 Reserved = 0 Flag Link

SCSI Commands —Page 103 of 297



1.11 Read Buffer

The ReadBuffer command isused inconjunction with theWrite Buffer command
to test theSCSI bus andtargetmemory. The onlyvalid Modesare:

000b Read combinedheader and data

010b Data mode

011b DescriptorMode

If any modes other than shown above arespecified,then CheckCondition Statusis
returned with a Sense Key ofIllegal Requestand additionalsensecode ofInvalid
Field in CDB.

Mode = 000bRead combinedheader and data

In this modeReadBuffer transfers afour-byte header and thespecifiedamount
of data from the databuffer.

Byte 0 of the header isreserved. Bytes 1through 3 contain thebuffer capacity.

The Buffer ID and Buffer Offsetfields must bezero. Receipt of a non-zero
Buffer ID or a non-zeroBuffer Offset results inCheckCondition Statuswith
sense key ofIllegal Requestand additionalSenseCode ofInvalid Field in CDB .

The Allocation Lengthincludes the length of the header. The targetterminates
the Data-Inphase when thenumber ofbytesspecified in theAllocation Length
(header plus the data) have beentransferred orwhen theheader and allavailable
data have beentransferred to theInitiator, whichever isless.

Mode = 010bData mode

In this modeReadBuffer transfers thespecifiedamount of datafrom the data
buffer.

The Buffer ID field must bezero. Receipt of a non-zeroBuffer ID results in
CheckCondition Statuswith sense key ofIllegal Requestand additionalSense
Code ofInvalid Field in CDB .

The Buffer Offsetfield specifies the byte offsetwithin the buffer from which the
data will betransferred. The Buffer Offset isrequired to beless than thebuffer
capacity. Anoffset greater than orequal to thebuffer capacity results inCheck

Table 53. ReadBuffer CommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 3Ch

1 LUN Reserved = 0 Mode

2 Buffer ID = 0

3
4
5

(MSB)
Buffer Offset
(LSB)

6
7
8

(MSB)
Allocation Length
(LSB)

9 VU = 0 Reserved = 0 Flag Link
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Condition Statuswith Sense key ofIllegal Requestand additionalSenseCode of
Invalid Field in CDB .

Note: The buffer capacity can be determined usingReadBuffer mode 000b or
mode 011b.

The target terminates theData-In phase when thenumber ofbytesspecified in
the Allocation Lengthhave beentransferred or when all available data(from the
specified offset to the end of the buffer)have beentransferred to theInitiator,
whichever isless.

Mode = 011bDescriptor mode

In this mode, ReadBuffer transfers afour-byte header. Headerinformation is
returned for thebuffer specified by the buffer ID. Ifthere is nobuffer associ-
ated with the specified buffer ID,ReadBuffer transfers all zeros in theheader.

Byte 0 of the header isreserved. Bytes 1through 3 contain thebuffer capacity.

The Buffer Offsetfields must bezero. Receipt of a non-zeroBuffer Offset
results inCheck Condition Status with asense key ofILLEGAL REQUEST
and an additionalsensecode ofINVALID FIELD IN CDB.

The allocation length should be set to four orgreater. Anallocation length of
less thanfour indicates no data is transfered.
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1.12 Read Capacity

The ReadCapacitycommandreturns information to the Initiatorregarding the
capacity of theLUN.

A Partial Medium Indicator (PMI) bit of 0 indicatesthat theinformation returned is
the logicalblock address(LBA) and block length (in bytes) of thelast logicalblock
on the LUN. The LBAbytes of thecommanddescriptor blockmust be set tozero
for this option.

A PMI bit of 1 indicatesthat theinformation returned is the LBA and blocklength
(in bytes) of the lastlogical block on the samecylinder as the LBA specified in the
command descriptor block. Thisoption provides an indication of theamount of
contiguousspacebeyond or equal to the LBAspecifiedwithout theneed for aseek.

Following is the format of the data returned to the Initiator in theData In phase.

Table 54. ReadCapacityCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 25h

1 LUN Reserved = 0

2
3
4
5

(MSB)
Logical Block Address

(LSB)

6 Reserved = 0

7 Reserved = 0

8 Reserved = 0 PMI

9 VU = 0 Reserved = 0 Flag Link

Table 55. Format ofReadCapacityData Returned

Byte BIT

7 6 5 4 3 2 1 0

0
1
2
3

(MSB)
Logical Block Address

(LSB)

4
5
6
7

(MSB)
Block Length

(LSB)
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1.13 Read Defect Data (10)

The ReadDefectData commandrequeststhat theTargettransfer themedium
defect data to theInitiator. The Target does notreturn defectsthat exist in the
Reserved area.

A PList bit of onerequeststhat theTarget return the Primarydefect list. APList
bit of zero requeststhat theTarget not return the Primarydefect list.

A GList bit of one requeststhat theTarget return theGrown defect list. AGList
bit of zero requeststhat theTarget not return theGrown defect list.

A PList bit of one and a GList bit of onerequeststhat theTarget returnboth the
Primary andGrown defect lists. TheTarget returns the Primarylist first with
defects inascendingorder The Target returns theGrown list second withdefects in
the orderthat theReassign Blockcommand, theAuto-Reassign function, and the
Format Unit command(with Defect List) addedthem to thelist.

The Defect List Formatfield indicates the preferredformat of defect data to be
returned to the Initiator.

If the Preferred Defect List Format is not theReturnedDefect List Format, the
Targettransfers the defect data thenterminates thecommand withCheck Condition
status. Thesense key is set toRecoveredError and theadditionalsensecode is set
to Defect List NotFound.

Table 56. ReadDefect Data CommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 37h

1 LUN Reserved = 0

2 Reserved = 0 PList GList Defect List Format

3-6 Reserved = 0

7
8

(MSB) Allocation Length
(LSB)

9 VU = 0 Reserved = 0 Flag Link

Preferred Defect List
Format

Returned Defect List Format

Block (000b) Physical Sector
Bytes from Index

(100b)
Bytes from Index

Physical Sector (101b) Physical Sector
Vendor Unique (110b) Physical Sector

Reserved (001b) Physical Sector
Reserved (010b) Physical Sector
Reserved (011b) Physical Sector
Reserved (111b) Physical Sector
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The Allocation Lengthfield specifies themaximum number ofbytesthat theIniti-
ator hasallocated forreceiving the defectdata. An Allocation length ofzero is not
an error and in thiscase no defect datawill be transferred.

The ReadDefectData defect listcontains a four byte header,followed by zero or
more defect descriptors.

If a RequestedList is empty then theTargetwill return Good status. APList bit of
one indicatesthat the data returnedcontains the primarydefect list. APList bit of
zero indicatesthat the data returneddoes notcontain the primarydefect list.

A GList bit of one indicatesthat the datareturned contains theGrown defect list.
A GList bit of zero indicatesthat the datareturned does notcontain theGrown
defect list.

Defect List Format indicates theformat of thedefectdescriptors returned to the Ini-
tiator.

Defect list length specifies thelength in bytes of thedefectdescriptorsthat follow.
The defect listlength is equal toeight times thenumber ofdefect descriptors.

If the allocation length isinsufficient to transfer the fourbyte header and all of the
defect descriptors, thedefect listlength is not adjusted toreflect thetruncation. The
Target does notcreateCheck Conditionstatus. The Initiator should compare the
defect listlength with the allocation length to determine if a partiallist was received.

Note: An Initiator can determine thelength of thedefect list by issuing theRead
DefectData command with anallocation length of four. The Target returns
the defect listheader which contains the length of thedefect list.

Normally thetargetwill set the defect listlength field to the amount ofspace needed
to contain the entire defect list. However , the Target is capable ofbuilding adefect
list with a length suchthat theentire list cannot betransferred using themaximum
allocation length. If thedefect listgrowsbeyond8191entries the defect datacannot
be transferred with an allocation length ofFFFFh. TheTargetwill transfer a partial
defect list andreturn Check Conditionstatus with thesense key set toRecovered
Error and theAdditional SenseCode is set topartial defect listtransferred. The

Table 57. ReadDefect Data -Header

Byte BIT

7 6 5 4 3 2 1 0

0 Reserved = 0

1 Reserved = 0 PList GList Defect List Format

2
3

(MSB) Defect ListLength
(LSB)

Table 58. ReadDefect Data -Defect Descriptor(s)

Byte BIT

7 6 5 4 3 2 1 0

0 - 7 Defect Descriptor 0

8n -
8 n + 7

Defect Descriptor n
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defect listlength will be set toFFF8h, indicating themaximum number ofdefect
descriptors which can be transferred.Defectsbeyondthis number can not beread
by an initiator.

The formats for thedefect descriptor areshown in thefollowing tables.

Eachdefect descriptor for the BytesFrom Index formatspecifies themiddle of a
sector-sized defectlocation on the medium.Eachdefect descriptor is comprised of
the cylindernumber ofdefect, theheadnumber ofdefect, and the defectbytesfrom
index.

The middle byte of aphysical sector is calculated asfollows:
(sectornumber *grossbytes/sector) + (1/2 *grossbytes/sector)

Eachdefect descriptor for the Physical Sectorformat specifies asector-size defect
location comprised of thecylinder number ofdefect, theheadnumber ofdefect, and
the defectsectornumber.

Table 59. Defect Descriptor -Bytes From Index Format

Byte BIT

7 6 5 4 3 2 1 0

0
1
2

(MSB)
Cylinder Number ofDefect
(LSB)

3 Head Number ofDefect

4
5
6
7

(MSB)
Defect Bytes From Index

(LSB)

Table 60. Defect Descriptor -Physical Sector Format

Byte BIT

7 6 5 4 3 2 1 0

0
1
2

(MSB)
Cylinder Number ofDefect
(LSB)

3 Head Number ofDefect

4
5
6
7

(MSB)
DefectiveSectorNumber

(LSB)
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1.14 Read Defect Data (12)

The ReadDefectData commandrequeststhat theTargettransfer themedium
defect data to theInitiator. The Target does notreturn defectsthat exist in the
Reserved area.

A PList bit of onerequeststhat theTarget return the Primarydefect list. APList
bit of zero requeststhat theTarget not return the Primarydefect list.

A GList bit of one requeststhat theTarget return theGrown defect list. AGList
bit of zero requeststhat theTarget not return theGrown defect list.

A PList bit of one and a GList bit of onerequeststhat theTarget returnboth the
Primary andGrown defect lists. TheTarget returns the Primarylist first and defects
in ascendingorder The Target returns theGrown list second anddefects in theorder
that theReassign Blockcommand, theAuto-Reassign function, and the Format
Unit command(with Defect List) addedthem to thelist.

The Defect List Formatfield indicates the preferredformat of defect data to be
returned to the Initiator.

Table 61. ReadDefect Data CommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = B7h

1 LUN PList GList Defect List Format

2 Reserved = 0

3 Reserved = 0

4 Reserved = 0

5 Reserved = 0

6-
9

(MSB) Allocation Length
(LSB)

10 Reserved = 0

11 VU = 0 Reserved = 0 Flag Link
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If the Preferred Defect List Format is not theReturnedDefect List Format, the
Targettransfers the defect data thenterminates thecommand withCheck Condition
status. Thesense key is set toRecoveredError and theadditionalsensecode is set
to Defect List NotFound.

The Allocation Lengthfield specifies themaximum number ofbytesthat theIniti-
ator hasallocated forreceiving the defectdata. An Allocation length ofzero is not
an error and in thiscase no defect datawill be transferred.

The ReadDefectData defect listcontains a four byte header,followed by zero or
more defect descriptors.

If a RequestedList is empty then theTargetwill return Good status. APList bit of
one indicatesthat the data returnedcontains the primarydefect list. APList bit of
zero indicatesthat the datareturned does notcontain the primarydefect list.

A GList bit of one indicatesthat the datareturned contains theGrown defect list.
A GList bit of zero indicatesthat the data returneddoes notcontain theGrown
defect list.

Preferred Defect List
Format

Returned Defect List Format

Block (000b) Physical Sector
Bytes from Index

(100b)
Bytes from Index

Physical Sector (101b) Physical Sector
Vendor Unique (110b) Physical Sector

Reserved (001b) Physical Sector
Reserved (010b) Physical Sector
Reserved (011b) Physical Sector
Reserved (111b) Physical Sector

Table 62. ReadDefect Data -Header

Byte BIT

7 6 5 4 3 2 1 0

0 Reserved = 0

1 Reserved = 0 PList GList Defect List Format

2 Reserved = 0

3 Reserved = 0

4-
7

(MSB) Defect ListLength
(LSB)

Table 63. ReadDefect Data -Defect Descriptor(s)

Byte BIT

7 6 5 4 3 2 1 0

0 - 7 Defect Descriptor 0

8n -
8 n + 7

Defect Descriptor n
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Defect List Format indicates theformat of thedefectdescriptors returned to the Ini-
tiator.

Defect list length specifies thelength in bytes of thedefectdescriptorsthat follow.
The defect listlength is equal toeight times thenumber ofdefect descriptors.

If the allocation length isinsufficient to transfer the fourbyte header and all of the
defect descriptors, thedefect listlength is not adjusted toreflect thetruncation. The
Target does notcreateCheck Conditionstatus. The Initiator should compare the
defect listlength with the allocation length to determine if a partiallist was received.

Note: An Initiator can determine thelength of thedefect list by issuing theRead
DefectData command with anallocation length of four. The Target returns
the defect listheader which contains the length of thedefect list.

The formats for thedefect descriptor areshown in thefollowing tables.

Eachdefect descriptor for the BytesFrom Index formatspecifies themiddle of a
sector-sized defectlocation on the medium.Eachdefectdescriptor is comprised of
the cylindernumber ofdefect, theheadnumber ofdefect, and the defectbytesfrom
index.

The middle byte of aphysical sector is calculated asfollows:
(sectornumber *grossbytes/sector) + (1/2 *grossbytes/sector)

Eachdefect descriptor for the Physical Sectorformat specifies asector-size defect
location comprised of thecylinder number ofdefect, theheadnumber ofdefect, and
the defectsectornumber.

Table 64. Defect Descriptor -Bytes From Index Format

Byte BIT

7 6 5 4 3 2 1 0

0
1
2

(MSB)
Cylinder Number ofDefect
(LSB)

3 Head Number ofDefect

4
5
6
7

(MSB)
Defect Bytes From Index

(LSB)

Table 65. Defect Descriptor -Physical Sector Format

Byte BIT

7 6 5 4 3 2 1 0

0
1
2

(MSB)
Cylinder Number ofDefect
(LSB)

3 Head Number ofDefect

4
5
6
7

(MSB)
DefectiveSectorNumber

(LSB)
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1.15 Read Long

The Read Long commandrequeststhat the targettransfer data to theInitiator. The
data returned by theRead Long commandconsists of the data bytes followed by
the LRC and ECC bytes recorded on themedium.

The CORRCT(corrected) bitmust bezero. If CORRCT is set to 1,Check Condi-
tion Status is returned with aSense Key ofIllegal Request andadditionalsensecode
of Invalid Field in CDB. The Drive does notattempt datacorrection. The Drive
will however,attempt toretry thecommand aninternally specifiednumber oftimes.

The RelAdr(relative address) bitmust bezero. The Drive does notsupportrelative
addressing. IfRelAdr is set to 1, Check Condition Status is returned with aSense
Key of Illegal Request andadditionalsensecode of Invalid Field in CDB.

The logicalblock addressfield specifies the logicalblock at which the readoperation
occurs.

The byte transfer lengthfield must exactly specify thenumber ofbytes of datathat
are available for transfer. If the value does notexactlymatch theavailable data
length, thecommandterminates with CheckCondition status, asense key set to
Illegal Request, and anadditionalsensecode set to Invalid Field in CDB. Thevalid
and ILI bits are set to one and theinformation field is set to the difference(residue)
of the requested lengthminus theactual length in bytes. Negativevalues are indi-
cated bytwo's complement notation.

The transfer length is calculated asfollows:
transfer length = logical block size + (20 * n),
where n is thenumber ofphysical sectors per LBA.

If the byte transfer length is zero, theseekoccurs, but no data is transferred. This
condition is notconsidered an error.

The data read by thiscommand is notreadfrom nor retained in the cache.

Table 66. ReadLong CommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 3Eh

1 LUN Reserved = 0 CORRCT
Ä 0

RelAdr
= 0

2
3
4
5

(MSB)
Logical Block Address

(LSB)

6 Reserved = 0

7
8

(MSB) Byte Transfer Length
(LSB)

9 VU = 0 Reserved = 0 Flag Link
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1.16 Reassign Blocks

The Reassign Blockscommandrequests the Target toreassign a LogicalBlock to
an available sparelocation. TheLogical Block Address is transferred to theTarget
during theData Outphase.

The physical sector of the LBA in the Reassign BlocksData Descriptor isreas-
signed. Additional physical sectors residing in theaffected dataarea may also be
reassigned.

All spare physical sectors on each cylinder are located on the lasttrack of that cyl-
inder. As new spares are needed, thenext spare in order is used. If all spares onthat
cylinder arefilled, the first available spare of thenext cylinder is used. Thiscon-
tinues for amaximum ofthreecylindersbeyond the location of theDefective
Logical Block Address in the Reassign BlocksData Descriptor. If there are not
enoughavailable spareswithin threecylinders to reassign the initial and alladdi-
tional physical sectors, the Drivereturns CheckCondition andbuilds sense data for
No Defect SpareLocation Available.

Execution of thiscommandcausesmovement of dataadjacent andincluding the
LBA specified in theReassign BlockData Descriptor. The data movedconsists of
sectorsthat reside on thetrack containing the LBAreassigned and all sectors on
subsequenttracks required toperform thereassign, Amaximum ofthree consec-
utive cylinders of data is allowed to bemoved. The sequential order of alllogical
blocks is maintained during thismovement.

During thereading of theaffected dataarea, an internal reallocate log is used to
determine if additionalphysical sectors need reassignment.Additional physical
sectors determined to need reassignment arereassigned.

Upon successfulcompletion ofthis command, thelocation of allphysical sectors
reassignedduring thecommand isadded to the Glist.

If the command isinterrupted by areset orpower outage, thecommand command
automatically resumes the reassignment when the Drive's Bring-up Sequence is
exectuted or restarted. Refer to4.18, “Bring-Up Sequence” onpage 225 formore
information.

If the reassignmentfails to completesuccessfully, theTarget enters adegradedmode
of operation. Writing to the data areaaffected isprohibited. For more information
on the degraded mode and when reassignoperations can getrestarted see4.1.9,
“DegradedMode” on page 190.

Table 67. Reassign BlocksCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 07h

1 LUN Reserved = 0

2 Reserved = 0

3 Reserved = 0

4 Reserved = 0

5 VU = 0 Reserved = 0 Flag Link
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Data adjacent todefective logicalblock is preserved. The target alsoattempts to
preserve the data residing at the Defective LogicalBlock Address described in the
Reassign BlocksData Descriptor. If the target isunsuccessful in itsattempt topre-
serve the LBAbeing reassigned,this LBA will be filled with FFh values.

The ID of sectors reassigned isrewritten to flag the physical sectordefective and
cannot beaccessed.

Following is the format of the data sent by the Initiatorduring theData Outphase.
SCSI bus data phaseretries are notsupported.

The Reassign Blocksdefect listcontains a 4-byte headerfollowed by one defect
descriptor. The Reassign Blockscommandrequests the reassignment of onelogical
block percommand. Therefore only onedefectdescriptor is allowed. The length of
the defect descriptor is 4 bytes.

Table 68. Format ofReassign BlocksData -Header

Byte BIT

7 6 5 4 3 2 1 0

0 Reserved = 0

1 Reserved = 0

2
3

(MSB) Defect List length (0004h)
(LSB)

Table 69. Format ofReassign BlocksData -Descriptor

Byte BIT

7 6 5 4 3 2 1 0

0
1
2
3

(MSB)
DefectiveLogical Block Address

(LSB)
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1.17 Receive Diagnostic

The Receive DiagnosticResultscommandrequeststhat analysisdata requested by a
Send Diagnosticscommand besent to the initiator.

| Allocation Lengthspecifies theamount of data to be returned to the initiator. No
| bytes are transferred if the allocation length is zero. Thiscondition is notconsidered

an error. The target terminates theData In phase when allavailable diagnostic data
| has beentransferred or when thenumber ofbytes transferred equals theAllocation
| length.

Table 70. ReceiveDiagnosticCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 1Ch

1 LUN Reserved = 0

2 Reserved = 0

3
4

| (MSB) Allocation Length
(LSB)

5 VU = 0 Reserved = 0 Flag Link
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1.17.1 Receive Diagnostics Page 40h
The translate address pageallows theinitiator to translate alogical block address or
physical sector address to theother format. Theaddress to be translated is passed
to the target with the Send Diagnosticcommand and theresults are returned to the
initiator by the Receive Diagnosticscommands'translate address page.

1.17.2 Translate Address Page - Receive Diagnostics

The page beginswith a four-bytepage header whichspecifies thepage code and
length, followed by two byteswhich describe the translatedaddress followed by zero
or moretranslatedaddresses.

The PageCodefield is equal to 40h.

The PageLength field specifies thelength of theparameterbytes whichfollow.

The Supplied formatfield contains thevalue from the Send Diagnosticscommand
suppliedformat field. The targetsupports000b (BlockFormat) and101b (Physical
Sector Format).

The Translated formatfield contains thevalue from the Send Diagnosticscommand
translate formatfield. Valid values are 000b(Block Format) and101b (Physical
Sector Format).

A reserved area(Rarea) bit of oneindicatesthat all or part of thetranslated address
falls within a reserved area of themedium. If the Rarea bit is one atranslated
addresswill not be returned. AnRarea bit ofzero indicatesthat no part of the
translated addressfalls within a reserved area of themedium.

An alternate sector(Altsec) bit of one indicatesthat thetranslated address isphys-
ically located in an alternate sector of themedium. AnAltsec bit of zero indicates
that no part of thetranslated address is located in an alternate sector of themedium.

An alternate track (Alttrk) bit of oneindicatesthat all or part of thetranslated
address is located on an alternatetrack of themedium. An Alttrk bit of zero indi-
catesthat no of thetranslated address is on an alternatetrack of themedium.

The translated addressfield contains theresult the targetobtained bytranslating the
address supplied by the initiator in the previous Send Diagnosticcommand. This
field shall be in theformat specified in thetranslate formatfield. The Physical

Table 71. Translate Address Page -Receive Diagnostics

Byte BIT

7 6 5 4 3 2 1 0

0 Page Code = 40h

1 Reserved = 0

2
3

(MSB)
PageLength (LSB)

4 Reserved = 0 Supplied Format

5 Rarea Altsec Alttrk Reserved = 0 Translated Format

6 - 13 Translated Address 1

n - n + 7 Translated Address n (ifrequired)
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Sectorformat isdescribed inTable 7 onpage 26. If the Logical Blockformat is
specified theblock address shall be in thefirst four bytes of thefield and the
remaining bytesshall be zero.

If the address to be translatedcoversmore than oneaddress aftertranslation (mul-
tiple physical sectors perlogical block) the targetwill return allpossible addresses
which are contained for theaddress to be translated.
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1.18 Release (6)

The Releasecommand isused torelease a LUNpreviously reserved. It is not an
error for an Initiator toattempt torelease areservationthat is notcurrently active.
In this case, theDrive returns Good statuswithout altering the reservation.

Extents are not supported by theDrive. The Ext(Extent) bit must bezero and the
Reservation Identificationfield is ignored. If the Ext bit is not zero,CheckCondition

| Statusis returned with a Sense Key ofIllegal Requestand additionalsensecode of
| Invalid Field in CDB

If the 3rdPty bit is zero,then thethird-party releaseoption is notrequested. If the
3rdPty bit is one, then theTargetreleases theLUN, but only if the reservation was
made using thethird-party reservationoption and the 3rd Party ID is the ID of the
initiator that made thereservation. (see1.21, “Reserve (6)” on page123) (see
4.1.10,“CommandProcessing While Reserved” on page202)

Table 72. ReleaseCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 17h

1 LUN 3rdPty 3rd Party ID Ext
= 0

2 ReservationIdentification

3 Reserved = 0

4 Reserved = 0

5 VU = 0 Reserved = 0 Flag Link
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1.19 Release (10)

The Releasecommand isused torelease a LUNpreviously reserved. It is not an
error for an Initiator toattempt torelease areservationthat is notcurrently active.
In this case, theDrive returnsGood statuswithout altering the reservation.

Extents are not supported by theDrive. The Ext(Extent) bit must bezero and the
Reservation Identificationfield is ignored. If the Ext bit is not zero,CheckCondition

| Statusis returned with a Sense Key ofIllegal Requestand additionalsensecode of
| Invalid Field in CDB

If the 3rdPty bit is zero,then thethird-party releaseoption is notrequested. If the
3rdPty bit is one, then the Targetreleases theLUN, but only if the reservation was
made using thethird-party reservationoption and the 3rd Party ID is the ID of the
initiator that made thereservation. (see1.21, “Reserve (6)” on page123) (see
4.1.10,“CommandProcessing While Reserved” on page202)

Table 73. ReleaseCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 57h

1 LUN 3rdPty Reserved Ext
= 0

2 ReservationIdentification

3 Third PartyDevice ID

4 Reserved = 0

5 Reserved = 0

6 Reserved = 0

7 Reserved = 0

8 Reserved = 0

9 VU = 0 Reserved = 0 Flag Link
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1.20 Request Sense

The RequestSensecommandrequeststhat theTargettransfer sense data to theIni-
tiator.

Sensedata isvalid for a Check Conditionstatus returned on the priorcommand and
for most unexpected bus free conditions. Thesense data is preserved by theTarget
for the Initiator until retrieved by theRequestSensecommand oruntil any other
command isreceived for thesame LUN from the same Initiatorthat issued the
commandresulting in theCheck Conditionstatus. In thecase of the singleInitiator
option, theTarget assumesthat the RequestSensecommand isfrom the same Initi-
ator.

If a RequestSensecommand isreceived and UnitAttention isactive, theDrive
reports any pendingsense data and preserves theUnit Attention Condition(see
4.1.5,“Unit Attention Condition” onpage 184). Ifthere is no pendingsense data
for conditions other than a Unit Attention, thesense data for the UnitAttention is
returned and the Unit Attention condition iscleared.

The Targettransfers all of the sense data up to thenumber ofbytes allocated by the
Initiator. No bytes aretransferred if the allocation length is 0; this is not an error
condition.

Note: For support of theDrive, a minimum allocation length of 32 bytes is
required. However, for ageneralizedSCSI Initiatordesign,only an allo-
cation of 255 bytes(FFh) ensuresthat sense data is not lost.

For a description of thesense datareturned, see Appendix A,“SCSI SenseData
Format” onpage 229.

Separatesense data ismaintained for each Initiator.

If a RequestSensecommand isissuedwith an invalid LUN, sense data is returned
indicating anillegal request due to theinvalid LUN.

The RequestSensecommandreturns the CheckCondition status only to report
fatal errors for theRequestSensecommand. Possiblefatal errors include:

Nonzeroreserved bit in thecommand descriptorblock

Unrecovered SCSI busparity error

Incorrect InitiatorConnection

Table 74. RequestSenseCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 03h

1 LUN Reserved = 0

2 Reserved = 0

3 Reserved = 0

4 Allocation Length

5 VU = 0 Reserved = 0 Flag Link
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Note: The RequestSenseCommand is notqueued. For more informationsee4.3,
“CommandQueuing” onpage 204 .
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1.21 Reserve (6)

The Reservecommand isused toreserve a LUN for anInitiator. This reservation
can be either for the Initiatorsending thecommand or for athird party asspecified
by the Initiator.

Extents are not supported by theDrive. The Ext bitmust be 0. If Ext bit is set to
1, CheckCondition Statusis returned with a Sense Key ofIllegal Requestand addi-

| tional sensecode ofInvalid Field in CDB The Reservation Identification andExtent
List Length fields areignored.

The Reservecommandrequeststhat the entire Lun bereserved for theInitiator
until;

The reservation is superseded byanothervalid Reservecommandfrom the Initi-
ator that made thereservation.
The reservation is released by aReleasecommandfrom the same Initiator.
A hard Reset conditionoccurs.
A Bus DeviceResetmessage is receivedfrom any Initiator.
A power off/on cycle occurs.

The 3rdPty bit of 0 indicatesthat theInitiator that issued the theReservecommand
is the Initiator for which the LUN isreserved.

The 3rdPty bit of 1 indicatesthat this is a third-party reservation . The 3rdParty
ID field specifies the ID of thethird party for which the LUN isreserved. A reser-
vation made with the 3rdPty bit of 1 and the 3rd Party IDfield set to theInitiator
that issuedthis Reservecommand isconsidered equivalent to a reservation made
with the 3rdPty bit set to 0.

Only the Initiatorthat issued theReservecommand for a LUN mayrelease the
LUN, regardless of the 3rdPtyoption. This Initiator mayalso release the LUN by
issuinganotherReservecommand. This superseding Reservecommandreleases the
previous reservation when the new reservation is granted (see4.1.10,“Command
Processing While Reserved” on page202).

Reservation queuing is not supported by theDrive. If a LUN is reserved and a
Reservecommand isissuedfrom a different initiator, the Target responds with a
reservation Conflict.

Table 75. ReserveCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 16h

1 LUN 3rdPty 3rd Party ID Ext
= 0

2 ReservationIdentification

3
4

(MSB) ExtentList Length = 0
(LSB)

5 VU = 0 Reserved = 0 Flag Link
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1.22 Reserve (10)

The Reservecommand isused toreserve a LUN for anInitiator. This reservation
can be either for theInitiator sending thecommand or for athird party asspecified
by the Initiator.

Extents are not supported by theDrive. The Ext bitmust be 0. If Ext bit is set to
1, CheckCondition Statusis returned with a Sense Key ofIllegal Requestand addi-

| tional sensecode ofInvalid Field in CDB The Reservation Identification andExtent
List Length fields areignored.

The Reservecommandrequeststhat the entire Lun bereserved for theInitiator
until;

The reservation is superseded byanothervalid Reservecommandfrom the Initi-
ator that made thereservation.
The reservation is released by a Releasecommandfrom the same Initiator.
A hard Reset conditionoccurs.
A Bus DeviceResetmessage is receivedfrom any Initiator.
A power off/on cycle occurs.

The 3rdPty bit of 0 indicatesthat theInitiator that issued the theReservecommand
is the Initiator for which the LUN isreserved.

The 3rdPty bit of 1 indicatesthat this is a third-party reservation . The 3rdParty
ID byte specifies the ID of thethird party for which the LUN isreserved. A reser-
vation made with the 3rdPty bit of 1 and the 3rd Party IDbyte set to the Initiator
that issuedthis Reservecommand isconsidered equivalent to a reservation made
with the 3rdPty bit set to 0.

Only the Initiatorthat issued theReservecommand for a LUN mayrelease the
LUN, regardless of the 3rdPtyoption. This Initiator mayalso release the LUN by
issuinganotherReservecommand. This superseding Reservecommandreleases the
previous reservation when the new reservation is granted (see4.1.10,“Command
Processing While Reserved” on page202).

Table 76. ReserveCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 56h

1 LUN 3rdPty Reserved Ext
= 0

2 ReservationIdentification

3 Third PartyDevice ID

4 Reserved = 0

5 Reserved = 0

6 Reserved = 0

7
8

(MSB) ExtentList Length = 0
(LSB)

9 VU = 0 Reserved = 0 Flag Link
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Reservation queuing is not supported by theDrive. If a LUN is reserved and a
Reservecommand isissuedfrom a different initiator, the Target responds with a
reservation Conflict.
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1.23 Rezero Unit

The Rezero Unitcommandcauses the Drive toreposition heads tocylinder zero.

The Rezero Unitcommandwill perform thermal compensationbased on the TCC
and TCHD bits in byte 5, Page 0 of the mode select parameters.Pleaserefer to
1.6.2,“Page 0 - VendorUnique Parameters” onpage 59 forinformation regarding
these bits. When TCC isset, theRezerocommandperforms a thermalupdate on
one or all heads depending on the setting of the TCHD bit, and it resets thetimer
based on an internal algorithm,that determineswhen the nextupdatewill occur. If
another Rezero Unitcommand is notissuedprior to the expiration of this timer,
the requiredupdatewill be performed by the Drive.

Table 77. Rezero UnitCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 01h

1 LUN Reserved = 0

2 Reserved = 0

3 Reserved = 0

4 Reserved = 0

5 VU = 0 Reserved = 0 Flag Link
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1.24 Seek (6)

The SeekCommandcauses the Drive toseek to thetrack that contains thespecified
LBA. If the LBA is not less than thevalue returned by theReadCapacity
command theDrive returns aCheck Conditionstatus, asense key set to Illegal
Request, and anadditionalsensecode set to Invalid Field inCDB.

Note: The 6 bytecommand has ony 21bits of address forLBAs. The 21bits
allows for 2 x 10(21)LBAs. (2,097,152)

Table 78. Seek (6)CommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 0Bh

1 LUN (MSB) LBA.

2 Logical Block Address

3 Logical Block Address(LSB)

4 Reserved = 0

5 VU = 0 Reserved = 0 Flag Link
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1.25 Seek (10)

The SeekCommandcauses the Drive toseek to thetrack that contains thespecified
LBA. If the LBA is not less than thevalue returned by theReadCapacity
command theDrive returns aCheck Conditionstatus, asense key set to Illegal
Request, and anadditionalsensecode set to Invalid Field inCDB.

Table 79. Seek(10) CommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 2Bh

1 LUN Reserved = 0

2
3
4
5

(MSB)
Logical Block Address

(LSB)

6-8 Reserved = 0

9 VU = 0 Reserved = 0 Flag Link
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1.26 Send Diagnostic

The Send Diagnosticcommandrequeststhat theTarget performself diagnostic
tests.

| If the SelfTest bit is set to one theParameterList Length must bezero.

If the SelfTest bit is one the following self-testswill be performed if the spindle
motor isrunning and up tospeed.

RAM checksum Test
ROM checksum Test
Data Buffer Test
Electronics/DiskEnclosure(DE) Compatibility Test
Seek Test
Head Offset Test
ReadTest(all heads)
Write Test(all heads)
Cyclic Redundancy Code(CRC) Test
Error Correction Code(ECC) Test
Longitudinal RedundancyCode(LRC) Test
PredictiveFailure Analysis (PFA) Test

In addition to the abovetests theTargetwill resume an interrupted Reassign Blocks
command or AutoReallocate.

All of the abovemust completesuccessfully for theTarget to return Good status. If
a testfails, thecommandterminates, an interrupted Reassign Blockscommand or
Auto Reallocate is not resumed, CheckCondition statuswill be returned and the
Targetwill be in DegradedMode (see 4.1.9,“DegradedMode” on page 190).

If the SelfTest bit is zero the targetwill perform thediagnosticoperationspecified in
the passedparameterlist.

If the SelfTest bit is zero, theparameterlist length specifies thelength in bytes of
the parameterlist to be transferredfrom the initiator to thetarget. If the length is
zero, no datawill be transferred. This is not anerror. If thespecifiedlength results
in trucation of the supportedpage, the targetwill return CheckConditionStatus
with a Sense Key ofIllegal Request/Invalid Field in CDB . The target supports the
TranslateAddress Page, PageCode40h.

The PF bit may be 0 or 1 if the SelfTest bit is zero.

Table 80. Send DiagnosticCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 1Dh

1 LUN PF RSVD
= 0

| Self
| Test
| Dev
| Ofl
| Unit
| Ofl

2 Reserved = 0

3
4

(MSB) ParameterList Length
(LSB)

5 VU = 0 Reserved = 0 Flag Link
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| The DevOfl and UnitOfl bits areignored because they are not applicable for this
| device.
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1.26.1 Send Diagnostics Page 40h
The translate address pageallows theinitiator to translate alogical block address or
physical sector address to theother format. Theaddress to be translated is passed
to the target with the Send Diagnosticcommand and theresults are returned to the
initiator by the Receive Diagnosticscommand.

The target willread theparameterlist from the initiator, and if noerrors are
detected in theparameterlist, Good Status will bereturned. The data translation
will be performedupon receipt of the Receive DiagnosticResultsCommand.

1.26.2 Translate Address Page - Send Diagnostics

The page beginswith a four-bytepage header whichspecifies thepage code and
length, followed by two byteswhich describe the translatedaddress followed by the
address to be translated.

The PageCodefield is 40h.

The PageLength field specifies thelength of theparameterbytes whichfollow,
equal to ten.

The Supplied formatfield specifies theformat of theaddress to be translated. The
target supports000b (BlockFormat) and101b (Physical Sector Format).

The Translated formatfield specifieswhich format the initiator wouldlike the
address to be translated to.Valid values are thesame as for the Supplied format.

If an invalid Supplied or Translated formatfield is passed, or if the Suppliedformat
is the same as the Translated formatfield, the target willterminate thecommand
with CheckCondition Status. The sense key shall be set toILLEGAL REQUEST
and the additionalsensecode set toILLEGAL FIELD IN PARAMETER LIST.

The address to translatefield contains asingleaddress for the target to translate.
The format ofthis field depends on the value in the suppliedformat field. The
Physical Sectorformat isdescribed inTable 7 onpage 26. If thelogical block
format is thesupplied format, the blockaddressmust be in thefirst four bytes of
this field with the remaining bytes set to zero.

Table 81. Translate Address Page -Send Diagnostics

Byte BIT

7 6 5 4 3 2 1 0

0 Page Code = 40h

1 Reserved = 0

2
3

(MSB)
PageLength = 000Ah (LSB)

4 Reserved = 0 Supplied Format

5 Reserved = 0 Translate Format

6 - 13 Address to Translate
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1.27 Start/Stop Unit

The Start/Stop Unitcommandrequeststhat theTarget enable/disable the LUN for
further mediaaccessoperations. Specifically, theStart/Stop Unitcommandspins
up/stops thespindlemotor.

RequestSense may be used todetermine when the LUN is readyafter thestart-up
sequence has completed.

See 4.1.6,“CommandProcessingDuring Start-up and Format Operations” on
page 187 for a description of how theTargetreacts while themotor isper-
forming thestart-upsequence.

Once the start-up hassuccessfullycompleted,RequestSensereturnssense data
with a Sense key ofNo Sense.

When Immed is set to 1:

Status is returned immediately.

The Link bit mustequal zero.

Good Statusis returnedunless a higher prioritystatus is pending(see 4.1.1,
“Priority of SCSI StatusByte Reporting” onpage 179).

If there is an error during start-up, thecommandissued after theerror occurred
returns aCheckCondition Status. The RequestSensecommand thenreturns a
deferrederror sense datacombination (see4.1.8,“DeferredError Condition” on
page 189).

When Immed is set to 0:

Status is returned at the end of the operation(after start-up is complete).

If an error occurs, Start Unit returns aCheckCondition Status. The Request
Sensecommand thenreturns aMedium Error or Hardware Error sense key (see
Appendix A, “SCSISenseData Format” onpage 229).

A Start bit of 1 requests the LUN bemadeready for use. Beingmade 'ready for
use'involvesmaking surethat all steps of thestart-upsequence are performed(see
4.18, “Bring-Up Sequence” onpage 225). After the spindlemotor reachesnominal
operatingspeed, theTarget performs the remainder of the start-upsequence ifneces-
sary. The individual elements of thestart-upsequence are onlyexecuted ifthey
have not beenexecuted previously.

Table 82. Start/Stop UnitCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 1Bh

1 LUN Reserved = 0 Immed

2 Reserved = 0

3 Reserved = 0

4 Reserved = 0 LoEj
= 0

Start

5 VU = 0 Reserved = 0 Flag Link
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Note: When Start = 1 the Targetwill check themotor synchronizationmode in
the RPL field inPage 4 - Rigid Disk DriveGeometryPage and change the
spindle state ofoperation if the RPL mode hasbeen changedsince the
motor waslast started. See 4.5,“Motor Synchronization” onpage 208 for
details onerror reporting andUnit Attention condition generation.

Start set to 0 requeststhat thelogical unit be stopped(mediacannot beaccessed by
the Initiator). The Target performs an implicit Synchronize Cachecommand for
the entire mediaprior to executing theStart/Stop Unit command.

The LoEj (Load or Eject) bit must bezero. Removablemedia is notsupported. If
LoEj is set to 1,CheckCondition Status is returned with aSense Key ofIllegal

| Requestand additionalsensecode ofInvalid Field in CDB
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1.28 Synchronize Cache

The Synchronize Cachecommandensuresthat logical blocks in the cache, have
their most recent data value recorded on the media. Ifmore recent data in the spec-
ified logical block rangeexists in thecachethan on themedia, then the data from
the cache is written to the media.

The Logical Block Addressspecifieswhere theoperation is tobegin.

The number ofblocks field specifies thetotal number of contiguouslogical blocks
within the range. Anumber ofblocks of zero indicatesthat all remaininglogical
blocks on thelogical unit shall bewithin the range.

The RelAdr(relative address) bitmust bezero. The target does notsupportrelative
addressing. IfRelAdr is set to 1,CheckCondition Statusis returned with aSense

| Key of Illegal Requestand additionalsensecode ofInvalid Field in CDB

An Immed (Immediate) bit of 0indicatesthat theTarget completes theoperation
before returningGood Status. An Immed bit of 1indicatesthat theTarget return
status assoon as the command descriptorblock has beenverified.

Table 83. SynchronizeCacheCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 35h

1 LUN Reserved = 0 Immed RelAdr
= 0

2
3
4
5

(MSB)
Logical Block Address

(LSB)

6 Reserved = 0

7
8

(MSB) Number ofBlocks
(LSB)

9 VU = 0 Reserved = 0 Flag Link
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1.29 Test Unit Ready

The Test Unit Readycommandallows theInitiator to check if thelogical unit is
ready.

If the logical unit canaccept anysupportedmedium-accesscommand without
returning CheckCondition status with aSense key of NotReady thenthis
commandreturns Good status (provided the LUN is not Busy or Reserved). If a
DegradedMode condition currently exists for the logicalunit, thenthis command
returns CheckCondition status with asense key of Not Ready,unless a higher pri-
ority response is required. (see B.3,“Priority of Error Reporting” onpage 263).

The Test Unit Readycommand is notintended as adiagnostic. Noself-analysis is
performed by thelogical unit as aresult of thiscommand.

Table 84. Test Unit ReadyCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 00h

1 LUN Reserved = 0

2 Reserved = 0

3 Reserved = 0

4 Reserved = 0

5 VU = 0 Reserved = 0 Flag Link
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1.30 Verify

The Verify commandrequeststhat theTargetverify the datawritten on the
medium. With averification length of 0, theseekoccurs but no data isverified.
This condition is notconsidered an error.

The Logical Block Addressspecifieswhere theoperation is tobegin.

A BytChk bit of zero causes the Drive to do an ECC check on thespecifiedrange.
If an ECC check is detected on all re-reads and the data was not corrected (either
because it was uncorrectable or the correction was notattempted), a Check Condi-
tion status is returned with aMedium Errorsense key.

A BytChk bit of onecauses the Drive to do abyte-by-byte compare of data on the
Drive to data sent by the initiator during thedata-outphase. If an ECC check per-
siststhen Check Conditionstatus is returned withMedium Errorsense key. Ifthere
is no ECC check and acompareerror is detectedthen Check Conditionstatus is
returned with a Miscompare sense key.

DRP actions for thiscommand are controlled by Mode parameters in1.6.7,“Page
7h - Error Recovery Parameters forVerify” on page 83. Theactual DRP steps are
defined in B.1.2, “VerifyCommands” onpage 260. Miscompareerrors are not
retried.

If caching is enabled, thecommandperforms an impliedForce UnitAccess(FUA)
and an implied SynchronizeCachebefore starting theverify. This insuresthat the
medium, not thecache, is beingverified.

The commandstops on CheckCondition andreports the LBA in error. The
command must bereissued, startingwith the next LBA, toverify the remainder of
the Drive.

The VerificationLength is thenumber ofblocks to check.

The data (if any) from thedata-outphase and the data from the media are not
retained in the cache. Therefore, the DPO bit has noeffect on this command and is
ignored.

Table 85. Verify CommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 2Fh

1 LUN DPO Reserved = 0 BytChk RelAdr
= 0

2
3
4
5

(MSB)
Logical Block Address

(LSB)

6 Reserved = 0

7
8

(MSB) Verification Length
(LSB)

9 VU = 0 Reserved = 0 Flag Link
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The RelAdr(Relative Address) bitmust be 0. Relative addressing is notsupported.
If RelAdr is set to 1, Check Condition Status isreturned with aSense Key ofIllegal
Request andadditionalsensecode of Invalid Field in CDB.
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1.31 Write (6)

The Write (6)commandrequeststhat theTargetwrite the specifiednumber of
blocks of data from the Initiator to the LUN starting at thespecified logicalblock
address.

Transfer length may be a valuefrom 0 to 255where 0 implies a length of 256
blocks.

Errors are handled by ERP (errorrecoveryprocedures) (see B.1,“Data Recovery
Procedure forData Field Errors” onpage 253). ERPs are controlled by the error
recoveryparameters (see1.6.3,“Page 1 - ErrorRecovery Parameters” onpage 66).

Note: The 6 bytecommand has only 21bits of address forLBAs. The 21bits
allows for 2 x 10(21)LBAs. (2,097,152) The 10byte command should be
used to writeLBAs which requiremore bits.

Table 86. Write (6) CommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 0Ah

1 LUN (MSB) LBA

2 Logical Block Address

3 Logical Block Address(LSB)

4 Transfer Length

5 VU = 0 Reserved = 0 Flag Link
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1.32 Write (10)

The Write (10)commandrequeststhat theTargetwrite the specifiednumber of
blocks of data from the Initiator to the LUN starting at thespecified logicalblock
address.

A FUA (Force Unit Access) bit of 1 indicates theTargetmust write the logical
blocks of data to media before returningGood Status. A FUA bit of 0 indicates the
Target may returnGood Statusprior to writing the logicalblocks of data to the
media.

A DPO (Disable PageOut) bit of 1 indicatesthat the dataaccessed bythis
command is to beassigned the lowestpriority for being writteninto or retained by
the cache. A DPO bit of 1 overrides anyretention priorityspecified in theMode
SelectPage 8 Caching Parameters. A DPO bit of 0indicates the priority is deter-
mined by the retentionpriority. See1.6.8,“Page 8h -ReadCaching Parameters”
on page 85 and 4.9,“Segmented Caching” onpage 214.

The initiator should set the DPO bit when the blocks written by thiscommand are
not likely to beread in the near future.

The RelAdr(Relative Address) bitmust be 0. Relative addressing is notsupported.
If RelAdr is set to 1,CheckCondition Statusis returned with aSense Key ofIllegal
Requestand additionalsensecode ofInvalid Field in CDB .

If the transfer length is 0, theseekoccurs, but no data is transferred. Status is
returned after the seek completes. This condition is notconsidered an error.

Table 87. Write (10) CommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 2Ah

1 LUN DPO FUA Reserved = 0 RelAdr
= 0

2
3
4
5

(MSB)
Logical Block Address

(LSB)

6 Reserved = 0

7
8

(MSB) Transfer Length
(LSB)

9 VU = 0 Reserved = 0 Flag Link
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1.33 Write and Verify

The Write andVerify commandrequeststhat theTargetwrite the datatransferred
from the Initiator to the medium andthen verify that the data iscorrectly written.
A transfer length of zero indicatesthat no data istransferred.

The Logical Block Addressspecifieswhere theoperation is tobegin.

A BytChk bit of zero causes the Drive to do an ECC check on thespecifiedrange
after the writecompletessuccessfully. If an ECCcheck is detected on all re-reads
and the data was not corrected (either because it was uncorrectable or the correction
was not attempted), a Check Conditionstatus is returned and aMedium Errorsense
key is built.

A BytChk bit of onecauses the Drive to do abyte-by-byte compare of dataafter it
is written to the Drive. The Drive uses the data sent for thewrite as thecompare
data,thus there is no extradata-outphase orextrasavepointer messages.During
the verify step if an ECC check is detected on all re-reads thenCheck Condition
status is returned withMedium Errorsense key. Ifthere is no ECC check and a
compareerror is detectedthen Check Conditionstatus is returned with aMiscom-
paresense key.When acompare or mediumerror occurs, the write may not have
completed.

DRP actions for theverify portion of this command arecontrolled byMode param-
eters in 1.6.7,“Page 7h - ErrorRecovery Parameters forVerify” on page 83. The
actual DRP steps aredefined in B.1.2, “VerifyCommands” onpage 260.Normal
write command DRP isused for the Writeportion of the command. A Miscom-
pare error is notretried.

If caching is enabled, thecommandperforms an impliedForce UnitAccess(FUA)
and an implied SynchronizeCachebefore starting theoperation. Thisinsuresthat
the medium, not thecache, is beingverified.

A DPO (Disable PageOut) bit of 1 indicatesthat the datawritten by thiscommand
is to be assigned the lowestpriority for being writteninto or retained by the cache.
A DPO bit of 1 overrides anyretention priorityspecified in theMode SelectPage 8
Caching parameters. A DPO bit of 0indicates the priority is determined by the

Table 88. Write andVerify CommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 2Eh

1 LUN DPO Reserved = 0 BytChk RelAdr
= 0

2
3
4
5

(MSB)
Logical Block Address

(LSB)

6 Reserved = 0

7
8

(MSB) Transfer Length
(LSB)

9 VU = 0 Reserved = 0 Flag Link
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retention priority. See1.6.8,“Page 8h -ReadCaching Parameters” onpage 85 and
4.9, “Segmented Caching” onpage 214.

The initiator should set the DPO bit when the blocks written by thiscommand are
not likely to beread again in thenear future.

The RelAdr(Relative Address) bitmust be 0. Relative addressing is notsupported.
If RelAdr is set to 1, Check Condition Status isreturned with aSense Key ofIllegal
Request andadditionalsensecode of Invalid Field in CDB.
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1.34 Write Buffer

The Write Buffer command isused to test the Targetbuffer anddownload micro-
code to the Target. Thevalues allowed in theMode field are:

000b -CombinedHeader andData Mode

010b - WriteData

100b -DownloadMicrocode

101b -Download andSave

If any modes other than shown above arespecified,then CheckCondition Statusis
returned with a Sense Key ofIllegal Requestand additionalsensecode ofInvalid
Field in CDB.

Mode = 000b(Combined Header andData)

In this mode, the dataspecified iswritten to thebuffer in sequence.

The Buffer ID must bezero. Receipt of an non-zeroBuffer ID results inCheck
Condition Statuswith Sense Key ofIllegal Requestand additionalSenseCode
of Invalid Field in CDB .

The Buffer Offsetmust bezero. Receipt of an non-zeroBuffer Offset results in
CheckCondition Statuswith Sense Key ofIllegal Requestand additionalSense
Code ofInvalid Field in CDB .

The ParameterList Length includes the length of the header. Therefore, the
data written is 4 bytesless than theParameterList Length. A ParameterList
Length ofzero indicates no data is transferred. TheParameterList Length
must not begreater than the buffer capacityplus four bytes. Receipt of an
invalid ParameterList Length results inCheckConditionStatuswith Sense Key
of a Illegal Requestand additionalSenseCode ofParameter ListLength Error .

Note: The BufferCapacity can be determinedusingReadBuffer mode 000b.

Mode = 010b (WriteData)

In this mode, the dataspecified iswritten to thebuffer in sequence starting at
the specified offset.

Table 89. Write Buffer CommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 3Bh

1 LUN Reserved = 0 Mode

2 Buffer ID

3
4
5

(MSB)
Buffer Offset
(LSB)

6
7
8

(MSB)
ParameterList Length
(LSB)

9 VU = 0 Reserved = 0 Flag Link
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The Buffer ID field must be 0. Receipt of an non-zeroBuffer ID results in
CheckCondition Statuswith Sense Key ofIllegal Requestand additionalSense
Code ofInvalid Field in CDB .

The Buffer Offsetfield contains the starting byte offset within the databuffer to
which the data is transferred.

The ParameterList Length specifies thenumber ofbytes to transfer. AParam-
eter List Length ofzero indicates no data is transferred. If the sum of theBuffer
Offset and the ParameterList Length exceeds the buffercapacity,then the
Target returnsCheckCondition Statuswith Sense Key ofIllegal Requestand
additionalSenseCode ofParameter ListLength Error .

Note: The BufferCapacity can be determinedusingReadBuffer mode 000b.

Mode = 100b(Download Microcode) andMode = 101b (Download and
Save)

The microcode is downloaded to the controlstorage of the Target.

When the mode =100b(DownloadMicrocode), the downloaded microcode is
not saved on themedia. Theoriginal microcode whichresides in theReserved
Area of the mediawill be reloaded at the nextpower-on.

When the mode =101b(Download andSave), thedownloaded microcode is
saved in theReserved Area of the media. Theoriginal microcode is lost.

The microcode to be downloaded is supplied to theusing system in asingle
data set whose length isdivisible by 8000h. The using system can download the
entire microcode with asingleWrite Buffer command or withmultiple Write
Buffer commands.

When multiple Write Buffer commands areused, the systemmust divide the
microcodeinto 8000hbyte pieces and sendseachpiecewith consecutive Write
Buffer commands. TheBuffer ID of the first piecemust be set tozero and the
Buffer ID must beincremented by one for eachsubsequentWrite Buffer
commanduntil the download is complete.

The Buffer ID isused to determine whichportion of themicrocode is being
downloaded. When downloading the entire microcode, theBuffer ID must be
zero. When downloading the microcode ispieces, the Buffer ID iszero for the
first piece, and the Buffer IDmust beincremented by one for eachsubsequent
Write Buffer commanduntil the download is complete.When downloading the
microcode, if a value of theBuffer ID is skipped(i.e. the Buffer ID incremented
by two or more), the Target returnsCheckConditionStatuswith Sense Key of
Illegal Requestand additionalSenseCode ofInvalid Field in CDB .

Buffer Offset isignored.

When theBuffer ID is zero,valid values for theParameterList Length arezero,
8000h and aParameterList Length greaterthan orequal to the microcode
length. When theBuffer ID is non-zero, the ParameterList Length must be
equal to8000h. Receipt of aninvalid ParameterList Length results inCheck
Condition Statuswith Sense Key of aIllegal Requestand additionalSenseCode
of Parameter ListLength Error . A ParameterList Length ofzero indicates no
data is transferred.

Link must bezero when theBuffer ID is the maximumallowed value.

With Buffer ID is zero and if theLoad ID (LID) does notmatch the LID in
the ROM code, the Target returnsCheckCondition Status with Sense Key of
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Illegal Requestand additionalSenseCode ofInvalid Field in Parameter List.
The Load ID is notchecked when the Buffer ID isnon-zero.

The downloaded microcode istested via a checksum. If thechecksumfails, the
Target returnsCheckCondition Statuswith Sense Key ofHardware Error and
additionalSenseCode ofDiagnosticFailure. The microcode is notsaved to the
media.

On successfulcompletion, the Targetgenerates a UnitAttention condition for
all Initiators except the onethat issued theWrite Buffer command (see4.1.5,
“Unit Attention Condition” onpage 184). TheAdditional SenseCode
Microcode hasbeen changed, is reported in the sensedata.

The first 19bytes of the microcodecontain thefollowing:

Bytes 0 to 2 = Microcode Length

Bytes 3 to 6 = Load ID

Bytes 7 and 10 =Modification Level

Bytes 11 to 14 = PTFNumber

Bytes 15 to 18 =PatchNumber

This commandwill cause the entire cache to be emptied. See4.9, “Segmented
Caching” onpage 214.

Note: Idle time functions andother initiators may alter thecontents of thebuffer.
The data read by theReadBuffer command may not match thedata written by the
Write Buffer mode 000bcommand. Toensure thebuffer is not altered, link the two
commandstogether bysetting theLink bit when issuingWrite Buffer mode 000b
command.
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1.35 Write Long

The Write Long commandrequeststhat the target write the data transferred by the
Initiator to the medium. The datapassed during the WriteLong commandconsists
of the data bytes followed by the LRC and ECC bytes. The ECCfield depends
solely on the data and LRCbytes and is unaffected by sync, ID, or VCOfields.

The RelAdr(relative address) bitmust bezero. The Drive does notsupportrelative
addressing. IfRelAdr is set to 1,CheckCondition Statusis returned with aSense

| Key of Illegal Requestand additionalsensecode ofInvalid Field in CDB in CDB.

The logicalblock addressfield specifies the logicalblock at which thewrite opera-
tion starts.

The byte transfer lengthfield must specify thenumber ofbytes of datathat are
returned for the Read Long command. If anon-zero bytetransfer length does not
exactlymatch a datalength that is returned for the Read Long command, the
commandterminates withCheckCondition Status, a sense key set toIllegal Request,

| and an additionalsensecode set toInvalid Field in CDB . The ILI and validbits are
set to one and the informationfield is set to the difference(residue) of the requested
length minus theactual length in bytes. Negativevalues are indicated bytwo's
complement notation.

The transfer length is calculated asfollows:
transfer length = logical blocksize + (20 * n),
where n is thenumber ofphysical sectors per LBA.

If the byte transfer length is zero, theseekoccurs, but no data is transferred. This
condition is notconsidered an error.

The data for thiscommand is notretained in the cache.

Note: The Drive will attempt alimited amout oferror recovery. This consists of a
number of commandretries, ofwhich thenumber ofretries is internallyspecified.

Table 90. Write Long CommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 3Fh

1 LUN Reserved = 0 RelAdr
= 0

2
3
4
5

(MSB)
Logical Block Address

(LSB)

6 Reserved = 0

7
8

(MSB) Byte Transfer Length
(LSB)

9 VU = 0 Reserved = 0 Flag Link
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1.36 Write Same

The Write Samecommandinstructs the Target towrite a singleblock of data, trans-
ferred to theTarget from the Initiator, to anumber ofsequentiallogical blocks.

This command isuseful to writelarge dataareaswithout sending all of the data over
the SCSI bus.

The Logical Block Addressspecifies theaddress atwhich thewrite begins.

The Number ofBlocks specifies thenumber of contiguousblocks to be written. If
the number is 0, all of theremaining blocks on thespecifiedLogical Unit are
written.

The PBdata(Physical BlockData) option is not supported and must be 0.

The LBdata(Logical Block Data) option is not supported and must be 0.

The RelAdroption is not supported and must be 0.

If RelAdr, PBdata or LBdata is set to 1,CheckCondition Statusis returned with a
| Sense Key ofIllegal Requestand additionalsensecode ofInvalid Field in CDB .

The data for thiscommand is notretained in the cache.

Table 91. Write SameCommandDescriptorBlock

Byte BIT

7 6 5 4 3 2 1 0

0 Operation Code = 41h

1 Logical Unit Number Reserved = 0 PBdata
= 0

LBdata
= 0

RelAdr
= 0

2
3
4
5

(MSB)
Logical Block Address

(LSB)

6 Reserved

7
8

Number ofBlocks

9 VU = 0 Reserved = 0 Flag Link
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2.0 SCSI Status Byte

A SCSI StatusByte is sent to the Initiator during the Status phase at the termi-
nation ofeachSCSI commandunless thecommand iscleared by anAbort message,
any type of Target Reset, or an unexpected Bus Freeerror condition. TheSCSI
Status Byte isdefined inTable 92.

A description of the status represented by each Status Byte isgiven below:

00h Good status

This statusindicatesthat theTarget hassuccessfullycompleted the SCSI
command. Forthis status,sense is not valid and the Sense key and the Sense
code are set to zero.

02h Check Conditionstatus

This statusindicatesthat anerror, exception, orabnormal condition has
caused sense data to be set. TheInitiator shouldissue aRequestSense
command to obtain thesense data anddetermine the cause of theCheckCon-
dition status.

04h Condition Metstatus

This statusindicatesthat therequestedoperation issatisfied. (See 1.8,“Pre-
Fetch” onpage 100) Forthis status,sense is not valid and the Sense key and
the Sensecode are set to zero.

08h Busy status

This statusindicatesthat theDrive is busy performinganother operation for a
different Initiator and is unable toexecute thecommandreceivedfrom the
currently connected Initiator. The Initiator should issue thecommandagain
at a later time. Also see4.1.4,“CommandProcessingDuring Execution of

Table 92. SCSI StatusByte

Byte BIT

7 6 5 4 3 2 1 0

Status Reserved = 0 StatusCode Rsvd

Table 93. StatusCode BitDefinitions

Bits of Status Code

Status 7 6 5 4 3 2 1 0

Good R R 0 0 0 0 0 R
Check Condition R R 0 0 0 0 1 R
Condition Met R R 0 0 0 1 0 R
Busy R R 0 0 1 0 0 R
Intermediate/ Good R R 0 1 0 0 0 R
Intermediate/ Condition
Met

R R 0 1 0 1 0 R

Reservation Conflict R R 0 1 1 0 0 R
Queue Full R R 1 0 1 0 0 R

Note: All Reservedfields (R) are set tozero.
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Active I/O Process” onpage 182 for a discussion ofcommands that may
return the Busy status. Forthis status,sense is not valid and the Sense key
and the Sensecode are set to zero.

10h Intermediate/Goodstatus

This statusindicatesthat theTarget hassuccessfullycompleted alinked
command. Thisstatus is returned foreverycommand in a series oflinked
commands(except the lastcommand)unless an error, exception, orabnormal
condition causes aCheck Condition,Busy, or Reservation Conflict status to
be returned. If this status is not returned, the chain oflinked commands is
broken. Forthis status,sense is not valid and the Sense key and the Sense
code are set to zero.

14h Intermediate/Condition Met

This status is thecombination of Condition Met and Intermediate/Good. For
this status,sense is not valid and the Sense key and the Sensecode are set to
zero.

18h Reservation Conflict status

This statusindicatesthat the LUN isreserved (referto1.21, “Reserve (6)” on
page 123 and 1.18,“Release (6)” on page119) for a differentInitiator and is
unable toexecute thecommandreceivedfrom the currently connected Initi-
ator. The Initiator shouldissue thecommandagain at a later time. Also see
4.1.10,“CommandProcessing While Reserved” on page 202 for a discussion
of commands that may return theReservation Conflict status. For this status,
sense is not valid and the Sense key and the Sensecode are set to zero.

28h Queue Fullstatus

This statusindicatesthat thetargetscommandqueue isfull. This status is
returned when a Queue Tagmessage is received andthere is noroom on the
commandqueue for an I/Oprocessfrom the issuinginitiator. See4.3.2,
“TaggedQueuing” onpage 205 formore informationconcerningtagged
queuing. For this status,sense is not valid and the Sense key and the Sense
code are set to zero.
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3.0 SCSI Message System

This chapterdetails how the messagesystem isimplemented on the Drive. Included
is a functional description of thesupportedmessages, messagetiming, messagephase
error handling and amessagestate table.

3.1 Supported Messages
The following single-byte messages aresupported.

In: Target to Initiator. Out: Initiator totarget.

The following two-byte messages aresupported:

Table 94. SupportedOne-Byte Messages

Code Message Direction

Negate ATN
Before Last

ACK

00h CommandComplete In N/A
02h SaveData Pointer In N/A
03h Restore Pointers In N/A
04h Disconnect In N/A
05h Initiator Detected Error Out Yes
06h Abort Out Yes
07h MessageReject In N/A
07h MessageReject Out Yes
08h No Operation Out Yes
09h MessageParity Error Out Yes
0Ah Linked CommandComplete In N/A

0Bh
Linked CommandComplete with
Flag In N/A

0Ch Bus DeviceReset Out Yes
0Dh Abort Tag Out Yes
0Eh ClearQueue Out Yes
12h Continue I/OProcess Out Yes
13h Target Transfer Disable Out Yes
80h-FFh Identify In N/A
80h-FFh Identify Out No

Table 95. SupportedTwo-Byte Messages

Code Message Direction

Negate ATN
Before Last

ACK

20h SimpleQueue Tag In N/A
20h SimpleQueue Tag Out No
21h Head of Queue Tag Out No
22h OrderedQueue Tag Out No
23h Ignore Wide Residue In N/A
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The following multiple-byte extendedmessages aresupported:

Table 96. SupportedMultiple-Byte Messages

Extended
Code Message Direction

Negate ATN
Before Last

ACK

01h SynchronousData TransferRequest In N/A
01h SynchronousData TransferRequest Out Yes
03h Wide DataTransferRequest In N/A
03h Wide DataTransferRequest Out Yes

3.1.1 Command Complete (00h)
The TargetsendsCommandCompletemessage to theInitiator to indicatethat the
execution of acommand (or series oflinked commands) hasterminated andthat
valid status has been sent to the Initiator.After successfullysending thismessage,
the Targetgoes to the busFree phase. The Targetconsiders the message trans-
mission to besuccessful when itdetects thenegation of ACK for theMessage In
byte with the ATN signal false.

3.1.2 Save Data Pointer (02h)
The SaveData Pointermessage issent from the Target to direct theInitiator to save
a copy of the presentactive datapointer. Thevalue of thecurrent (oractive) data
pointer should be moved into thecorrespondingsaved datapointer for thecurrently
attached logicalunit. The Targetsends the SaveData Pointermessage to theIniti-
ator prior tosending aDisconnectmessage to theInitiator if a Data phase has
occurredsince the physical path was established, andanotherData phase is required
to successfullycomplete thecommand. If theDPSDP bit isset, (see 1.6.2,“Page 0
- Vendor Unique Parameters” onpage 59) the SaveData Pointermessagewill be
sent prior toeverydisconnection once aData phase has occurred for the current
command. If theASDPE bit (same page) isset, the SaveData Pointermessagewill
precede every Disconnectmessage regardless of thevalue of theDPSDPbit. See
also 3.1.4,“Disconnect (04h)” onpage 151.

3.1.3 Restore Pointers (03h)
The Restore Pointersmessage issent from the Target to direct theInitiator to
restore themost recently savedpointers(for the currently attachedlogical unit) to
the activestate. The saved values for thecommand,data, and status pointers for
the currently attachedlogical unit should be moved intotheir corresponding current
(or active)pointer. The currentcommand andstatus pointers should berestored to
the beginning of the presentcommand andstatusareas. Thecurrent data pointer
should berestored to the beginning of the data area in the absence of aSaveData
Pointermessage, or to the value at thepoint at which thelast SaveData Pointer
messageoccurred. This message issentwhen attempting toretry aCommand,
Data, or Statusphase torecoverfrom a SCSI busrelated error (see also3.6, “SCSI
Bus Related Error HandlingProtocol” onpage 174).
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3.1.4 Disconnect (04h)
The Disconnectmessage issent from the Target to inform the Initiatorthat the
presentphysical path is going to bebroken. A later reconnectwill be required in
order to complete the currentcommand. TheTargetsends the Disconnect message
before disconnectingfrom the SCSI bus. The disconnection is tofree theSCSI bus
while the Target performs arelatively longoperation thatdoes not require thebus.
After successfullysending thismessage to theInitiator, the Targetgoes to the Bus
Free phase. The Targetconsiders the messagetransmission to besuccessful when it
detects thenegation of ACK for theMessage Inbyte with the ATN signal false.
The Target onlysends thismessage if theInitiator previously granted theTarget the
privilege of disconnecting via the Identify message (see3.1.19,“Identify (80h or
C0h)” on page 156).

3.1.5 Initiator Detected Error (05h)
The Initiator Detected Errormessage issent from an Initiator to inform the Target
that anerror has beendetectedthat does not preclude the Targetfrom retrying the
previousCommand or Statusphase. The source of the error either may be related
to previousactivities on theSCSI bus or may beinternal to the Initiator and unre-
lated to any previousSCSI busactivity.

If the Initiator intends to send thismessage, theInitiator must assert the ATNsignal
prior to its release of ACK for the lastbyte transferred in theInformation phasethat
is to be retried (see also 3.3,“Attention Condition” onpage 164). Thisprovides an
interlock so the Target can determine whichInformation phase toretry.

After receivingthis message, theTarget mayretry the previousphase bysending a
Restore Pointersmessage to theInitiator and thenrepeating the previousCommand
or Status phase. Seealso 3.2, “Supported MessageFunctions” onpage 163 and
3.6, “SCSI Bus Related Error HandlingProtocol” onpage 174.

3.1.6 Abort (06h)
The Abort messagespecifiesthat thecurrent I/O process beterminated immediately
regardless of itsstate of execution. Additionally, allother I/O processesfrom the
same initiator on theidentified LUN are likewiseterminated. Queued I/Oprocesses
are deletedfrom the commandqueue andactive I/O processes areaborted. If the
current I/O process isalso an active I/O process itwill be aborted and the next
queued I/Oprocess on thecommandqueuewill become anactive I/O process. If
the logicalunit is identified, then allpending data and status for theissuingInitiator
and the identified logicalunit arecleared and theTargetgoes to the BusFree phase.
Pending data and status forother initiators andother logical units are notcleared.
I/O processes associated withother Initiators arelikewise not affected. If a logical
unit has not beenidentified, theTargetgoes to the BusFree phase withoutaffecting
an operation on anylogical unit for the issuingInitiator or any other Initiator. No
status ormessage issent for any of the I/Oprocessesterminated. It is not an error
to send theAbort message to a logicalunit that is notcurrently performing anoper-
ation for the Initiator. Thetargetgoes to BUSFREE following receipt ofthis
message.Pendingsense data is preserved for allinitiators.

Note: It is permissible for anInitiator to select thedevice after theTarget hasdis-
connected from the Initiator, for the purpose ofsending an Identify message
followed by anAbort message.This aborts all I/Oprocesses associatedwith
the issuingInitiator.
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3.1.7 Message Reject (07h)
The MessageRejectmessage issent from either the Initiator or the Target toindi-
cate that thelast message received wasinappropriate or has not been implemented.

If the Initiator intends to send thismessage, theInitiator must assert the ATNsignal
prior to its release of ACK for theREQ/ACK handshake of themessagethat is to
be rejected(seealso 3.3,“Attention Condition” onpage 164). This provides an
interlock so the Target can determine whichmessage is rejected.

If the Target intends to send thismessage, theTargetchanges to the Message In
phase andsends the MessageRejectmessage to theInitiator prior to transferring
any additionalmessage bytes (or anyother Information phasebytes)from the Initi-
ator. Thisimplies that theTarget may changefrom the Message Outphase to the
Message Inphasebefore all messages arereceived and ATN is negated. Thispro-
vides aninterlock so the Initiator can determine whichmessage is rejected.

See also 3.2, “Supported MessageFunctions” onpage 163 and 3.6,“SCSI Bus
Related Error HandlingProtocol” onpage 174 formore information on the use of
the MessageRejectmessage.

3.1.8 No Operation (08h)
The No Operationmessage issent from the Initiator to the Target when the Initi-
ator does not currently have anyother valid message tosend. See3.5, “Message
State/Action Table” onpage 168 for the target's response to thismessage.

3.1.9 Message Parity Error (09h)
The MessageParity Errormessage issent from the Initiator to inform the Target
that one or morebytes in the last message itreceived had aparity error.

If the Initiator intends to send thismessage, theInitiator must assert the ATNsignal
prior to its release of ACK for theREQ/ACK handshake of themessagethat has
the parity error. See also3.3, “Attention Condition” onpage 164. Thisprovides
an interlock so the Target can determine whichmessage has theparity error.

If the target receivesthis messageunder any othercircumstance, the Targetsignals a
catastrophic error condition byreleasing the BSY signalwithout anyfurther infor-
mation transferattempted.

After receivingthis message, theTarget mayretry sending the previousmessage to
the Initiator (see3.5, “MessageState/Action Table” onpage 168, 3.2, “Supported
MessageFunctions” onpage 163, and 3.6,“SCSI Bus Related Error Handling
Protocol” onpage 174).

3.1.10 Linked Command Complete (0Ah)
The Targetsends theLinked CommandCompletemessage to theInitiator to indi-
cate thatexecution of a Linkedcommand(with flag bit equal to zero) hascom-
pleted andthat valid status has been sent to the Initiator.After successfullysending
this message, theTargetchanges to theCommandphase toreceive thenext
command.
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3.1.11 Linked Command Complete with Flag (0Bh)
The Targetsends theLinked CommandComplete with Flagmessage to theIniti-
ator to indicatethat execution of a Linkedcommand(with flag bit equal to one) has
completed andthat valid status has been sent to the Initiator.After successfully
sending thismessage, theTargetchanges to theCommandphase toreceive thenext
command.

3.1.12 Bus Device Reset (0Ch)
The Bus DeviceResetmessage issent from the Initiator to direct theTarget toclear
all I/O processes for all initiators. This messageforces ahard resetcondition which
resets the Target to aninitial state with no I/Oprocessespending for any Initiator.
A Unit Attention condition iscreated for all initiators. Afterreceivingthis message,
the Targetgoes to the BusFree phase.

3.1.13 Abort Tag (0Dh)
The Abort Tagmessagespecifiesthat thecurrent I/O process beterminated imme-
diately regardless of itsstate of execution. No status ormessage issent for the I/O
process terminated. I/Oprocessesother than the current I/Oprocess shall not be
affectedeven if they are from the same initiator. If the current I/Oprocess is also
an active I/O processthen it will be aborted and the next queued I/Oprocess in the
commandqueuewill become anactive I/O process. If thecurrent I/O process is
also aqueued I/Oprocessthen the queued I/Oprocesswill be removed from the
commandqueue and the queuewill be adjustedaccordingly to preserve theorder of
execution of the remainingqueued I/Oprocesses. It is not anerror to establish an
I_T_L_Q nexus and send theAbort Tag message to a logicalunit that does not
currently have an I/O process associated withthat I_T_L_Q nexus. The target goes
to BUS FREEfollowing receipt ofthis message.Pendingsense data is preserved
for all initiators.

Note: It is permissible for anInitiator to select thedevice after theTarget hasdis-
connected from the Initiator, for the purpose ofsending an Identify message
followed by aQueue Tagmessage followed by anAbort Tag message. This
aborts thetagged I/O process, if any, associated with the established
I_T_L_Q nexus.

3.1.14 Clear Queue (0Eh)
The ClearQueuemessagespecifiesthat all I/O processesfrom all initiators for the
identified LUN beterminated immediatelyregardless oftheir state of execution.
This message isequivalent toreceiving anAbort messagefrom each initiator. All
active I/O processes for the identified LUN areaborted, all queued I/Oprocesses for
the identified LUN are deletedfrom the commandqueue, and the current I/O
process is ended bygoing to BUSFREE. All pending status and data for the iden-
tified LUN shall be cleared for allinitiators. No status ormessage issent for any of
the I/O processesterminated. UnitAttention conditionwill be generated for all
other initiators that had I/Oprocessesthat wereeither active orqueued. The addi-
tional sensecodewill be set toCOMMANDSCLEARED BYANOTHER INITI-
ATOR. See 4.1.5,“Unit Attention Condition” onpage 184 The targetgoes to
BUS FREEfollowing receipt of aClearQueuemessage.Pendingsense data ispre-
served for allinitiators.
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3.1.15 Continue I/O Process (12h)
The Continue I/OProcessmessage issent from the initiator to the target to recon-
nect to an I/O process.This message shall besent in the same Message Outphase
as the Identify message.Thus, if theinitiator intends to send theContinue I/O
Processmessage, the Message Outphasefollowing the Selectionphasemust consist
of the Identify,Queue Tag (ifany), andContinue I/OProcessmessages.

The purpose of the Continue I/OProcessmessage is to distinguish a validinitiator
reconnection from anincorrect initiatorconnection.

The initiator may reconnect to an I/O processbefore the target indicatesthat it is
ready to transfer data(see 3.1.16,“Target Transfer Disable (13h)” for a description
of how the target informs the initiator of this condition). In thiscase, if the target is
not ready tocontinueprocessing the reconnected I/O process itwill attempt todis-
connect. If the disconnectionattempt issuccessful and the I/Oprocess is not
already active, the targetwill move the I/O process to the front of thecommand
queue. If the initiatorrejects thedisconnection or does not grant disconnectprivi-
lege in theIdentify message, the targetwill end the connection with acheck condi-
tion, terminate the I/Oprocess, and generate sense for theinitiator/LUN
combination. Thesense key,code, andqualifier will be set toABORTED
COMMAND, MessageError.

It is an error for the initiator to send thismessage on an initialconnection(i.e.,
there is no I/O process for the nexus) and the targetwill go to Bus Free phase(see
3.6.1,“Unexpected Bus Free Phase Error Condition” onpage 174).

3.1.16 Target Transfer Disable (13h)
The Target Transfer Disable(TTD) message issent from an initiator to the target to
requestthat subsequentreconnections for datatransfer on the I/O process bedone
by the initiator instead of the target. The target may reconnect forother purposes,
but will not enter a data phase on atargetreconnection.

This message shall besent as thelast message of thefirst Message Outphase of an
initial connection. The targetwill continue the I/Oprocess, including anyData Out
phases on theinitial connection, until the target would normally disconnect, but the
target will not reconnect totransferdata. The targetwill not enter aData In phase
on the initialconnection(unless disconnection permission is not granted), and the
target will not enter any data phase on any subsequent target reconnection for the
I/O process.

Note: The TTD messagedoes noteffect theexecution of prioritycommands. If a
TTD message is received with aRequestSense orInquiry command it isignored.

When the target isready to transfer data for a disconnected I/O process for which a
TTD message hasbeen sent, the targetwill reconnect to the initiator for the I/O
process (via aReselection phase, an Identifymessage, and anoptional Queue Tag
message), send a Disconnectmessage, and, if theinitiator does notrespond with a
MessageRejectmessage, go to BusFree phase. If theinitiator rejects theDiscon-
nect message, the targetwill enter a data phase; otherwise, the initiator may recon-
nect to the I/O process asdescribed in 3.1.15,“Continue I/O Process (12h)” to do
the data transfer.
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3.1.17 Queue Tag Messages (20h, 21h, 22h)

Table 97. Queue TagMessages

Byte Value Description

0 20h
21h
22h

Queue Tagmessage

1 XXh Queue Tag

Queue Tagmessagesconsist of:

Simple Queue TagMessage
OrderedQueue TagMessage
Head of Queue TagMessage

Queue Tagmessages areused tospecify an identifier, called aQueue Tag, for an I/O
process whichestablishes theI_T_L_Q nexus. Thequeue tagfield is an 8-bit
unsignedinteger assigned by theinitiator during aninitial connection. The Queue
Tag for every I/Oprocess for eachI_T_L nexusmust beunique. If the target
receives aQueue Tag that iscurrently in use for theI_T_L nexus itwill respond as
outlined in 4.1.3,“Incorrect InitiatorConnection” onpage 181. AQueue Tag
becomesavailable for re-assignment when the I/O process ends. Thenumericvalue
of a Queue Tag has noeffect on theorder of execution.

Whenever an initiator connects to the target, theappropriate Queue Tagmessage
must besent immediatelyfollowing the Identify message andwithin the same
MESSAGE OUTphase toestablish theI_T_L_Q nexus for the I/O process.Only
one I_T_L_Qnexus may be established during aconnection. If a Queue Tag
message is notsent,then only an I_T_Lnexus is established for the I/O process
(untaggedcommand).

Whenever the target reconnects to an initiator tocontinue atagged I/O process, the
Simple Queue Tagmessage issent immediatelyfollowing the Identify andwithin the
sameMESSAGE IN phase torevive theI_T_L_Q nexus for the I/O process.Only
one I_T_L_Qnexus may berevivedduring a reconnection. If the SimpleQueue
Tag message is notsent,then only a I_T_Lnexus isrevived for the I/Oprocess
(untaggedcommand).

3.1.17.1 Simple Queue Tag (20h)
The SimpleQueue TagMessagespecifiesthat thecurrent I/O process beplaced in
the commandqueue. The order of execution, withrespect toother I/O processes
received withSimple Queue TagMessages, is up to the discretion of the target. The
target will send a SimpleQueue TagMessage after reselection for I/O processesthat
were received witheither Simple, Ordered, or Head ofQueue Tagmessages.

3.1.17.2 Head of Queue Tag (21h)
The Head of Queue Tagmessagespecifiesthat thecurrent I/O process beplaced
first in the commandqueue. Active I/O processes (ifany) will not be preempted by
an I/O processreceived with a Head ofQueueTag. An I/O processreceivedwith a
Head of Queue Tagwill be executed before allother queued I/Oprocesses regard-
less of theI_T_L_Q nexus. Successive I/O processes received with Head ofQueue
Tag messageswill be executed inLIFO order.
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3.1.17.3 Ordered Queue Tag (22h)
The OrderedQueue TagMessagespecifiesthat thecurrent I/O process beplaced in
the commandqueue forexecution in the orderreceived. Allqueued I/Oprocesses
for the logicalunit receivedprior to the current I/O process areexecuted before the
current I/O process isexecuted. Allqueued I/Oprocesses received after thecurrent
I/O process are executed after thecurrent I/O process isexecuted, except for I/O
processes received with aHEAD OF QUEUE tagmessage.

Note: In multi-initiator environmentswhere both Tagged andUntagged I/O proc-
esses arepresent together in thecommandqueue,untagged I/O processes are treated
as thoughthey were received with aSimple Queue tag for purposes ofexecution
scheduling.

3.1.18 Ignore Wide Residue (23h)

The Ignore Wide ResidueMessage is sentfrom the target toindicatethat the
number ofvalid bytes sent during thelast REQ/ACK handshake of aDATA IN
phase isless than thenegotiated transfer width. The ignorefield (always = 01h)
indicatesthat onebyte (data bits8-15) should be ignored.This message issent
immediatelyfollowing the DATA IN phase and prior to any othermessages.Even
though abyte is invalid, it's corresponding parity bit isvalid for the valuetrans-
ferred.

Table 98. Ignore Wide Residue Message Format

Byte BIT

7 6 5 4 3 2 1 0

0 MessageCode = 23h

1 Ignore = 01h

3.1.19 Identify (80h or C0h)
The Identify message issent by either theInitiator or the Target toestablish the
physicalpath connection between the Initiator and the Target for a particularlogical
unit.

The Identify message is defined asfollows:

Bit 7 This bit is always set to one to distinguish the Identify messagefrom
other messages.

Bit 6 This bit is only set to one by the Initiator to grant the Target theprivi-
lege of disconnecting. If this bit is 0, the Target does not disconnect.
This bit is set to 0 when the Targetsends an Identify message to the
Initiator during reconnection.

Bit 5 This bit is reserved andmust bezero for an Identify message.

Bits 4-0 These bitsspecify theLUN. A valueother than zero identifies an
invalid LUN. For a description of the response to aninvalid LUN see
4.1.2,“Invalid LUN Processing” on page 180.

If an Identify message isreceived with bit 5 notequal to zero during anyphase prior
to Status phase, the Target returns CheckCondition status. If an Identifymessage
is received with bit 5 notequal to zero during orafter Status phase, the Targetgoes
to Bus Free phase (see3.5, “MessageState/Action Table” onpage 168).
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Only one LUN may beidentified for any one selectionsequence. If the Target
receives anIdentify message with a newlogical unit numberafter the LUN haspre-
viously beenidentified, theTargetgoes to the BusFree phase tosignal acat-
astrophic error. The Initiator may sendmore than oneIdentify messageduring a
selection sequence inorder totoggledisconnect/reconnect permission if thespecified
LUN remains the same. (see3.2, “SupportedMessageFunctions” onpage 163).

When theIdentify message issent from the Target to the Initiator during recon-
nection, an impliedRestore Pointersmessagemust beperformed by the Initiator.

3.1.20 Extended Messages (01h,xxh)
A value of one in thefirst byte of amessage indicates the beginning of amultiple-
byte extendedmessage. Theminimum number ofbytes sent for an extended
message isthree. The extendedmessageformat is shownbelow.

Table 99. Extended Message Format

Byte Value Description

0 01h Extendedmessage
1 n Extendedmessage length
2 y Extendedmessagecode

3 - (n+1) x Extendedmessagearguments

The extendedmessage lengthspecifies thelength in bytes of the extendedmessage
code plus the extendedmessagearguments tofollow. The total length of the
message isequal to the extendedmessage lengthplus two. A value of zero for the
extendedmessage length indicates 256 bytes to follow.

The Drive supports twoextendedmessages;SynchronousData TransferRequest
(01h,01h) and WideData TransferRequest(01h,03h). The only extendedmessage
lengthssupported by the Target are 02h and 03h. If anunsupportedmessagecode
or message length isreceived, theTargetgoes toMESSAGE IN phase immediately
after thebyte in error andsends a MessageRejectmessage to theInitiator.

If attention isnegated before all bytes of a multiple-byte extendedmessage are
received, thefile will go to BUS FREE tosignal acatastrophic error.

3.1.21 Synchronous Data Transfer Request (01h,01h)
A pair of SynchronousData TransferRequestmessages are exchangedbetween an
Initiator and a Target toestablish thesynchronous datatransfer mode between the
two devices. The messageexchange establishes the permissible transferperiod and
REQ/ACK offset for asynchronous datatransfer between the twodevices. The
Initiator may initiate asynchronous datatransfernegotiation at any timeafter the
LUN has beenidentified. TheTargetinitiates asynchronoustransfernegotiation if
the Target has not negotiated with the Initiatorsince the last time theTarget was
Reset (Power-on Reset, SCSI Bus“hard” Reset, BusDeviceResetmessage, orSelf
Initiated Reset).

Target-initiatedsynchronous negotiation normallyoccurs immediatelyfollowing the
wide data transfernegotiation. If a datatransferwidth agreementexists, thetarget-
initiated synchronous negotiationoccurs either immediatelyfollowing the Command
phase or immediatelyfollowing the first reconnection. In eithercase,negotiation
occurs before anyData phase between the Target and the Initiator.
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The impliedsynchronousagreement remains ineffect until the Target is Reset
(Power-on Reset, SCSI Bus“hard” Reset, BusDeviceResetmessage, orSelf Initi-
ated Reset), a new synchronousagreement is negotiated, or the Targetreceives a
Wide DataTransferRequestmessage. If aResetoccurs, the Targetgoes toasyn-
chronous mode.

3.1.21.1 Synchronous Data Transfer Request Message Definition

Table 100. SynchronousData Transfer Request MessageDefinition

Byte Value Description

0 01h Extendedmessage
1 03h Extendedmessage length
2 01h SynchronousData TransferRequestcode
3 M Transfer period (M times 4nanoseconds)
4 X REQ/ACK offset.

The transferperiod (M above) is theminimum time betweenleadingedges of suc-
cessive REQpulses and ofsuccessive ACKpulse tomeet thedevicerequirements
for successfulreception of datawhile usingsynchronous datatransfers. The Drive
supportstransfer periods in the range 100 nSec to 450 nSec in 25 nSec increments.
The Targetwill use the "fastSCSI datatransfer" timings if asynchronousagreement
results in a target transferperiod of less than 200nSec.

The REQ/ACKoffset (X above) is themaximum number of REQpulsesthat can
be outstandingbefore its corresponding ACK pulse isreceived at theTarget. A
REQ/ACK offset value of zero indicatesasynchronous mode. TheDrive supports
REQ/ACK offset values in therange 0through 15 for 16 bit datatransfers and
offset values in the range 0through 30 for 8 bit datatransfers.

3.1.21.2 Synchronous Negotiation Started by the Initiator
If the Initiator recognizesthat negotiation is required andsends aSynchronousData
TransferRequestmessageout, theTarget responds bychanging to the Message In
phase andsending aSynchronousData TransferRequestmessage in to theInitiator
prior to transferring anyadditionalmessage bytes (or anyother Information phase
bytes)from the Initiator. Thisprovides an interlock during thesynchronousnegoti-
ation.

The Drive responds to each Initiator requestedtransferperiod asshown in thefol-
lowing table:

Table 101 (Page 1 of 2). Initiator Request/Target Response

Initiator
Request

Target
Response

Target
Transfer
Period

Maximum
Burst
Rate

0 < = Mi < = 25 Mt = 25 100 nSec 10.00MT/s
26 < = Mi < = 31 Mt = Mi 125 nSec 8.00 MT/s
32 < = Mi < = 37 Mt = Mi 150 nSec 6.67 MT/s
38 < = Mi < = 43 Mt = Mi 175 nSec 5.71 MT/s
44 < = Mi < = 50 Mt = Mi 200 nSec 5.00 MT/s
51 < = Mi < = 56 Mt = Mi 225 nSec 4.44 MT/s
57 < = Mi < = 62 Mt = Mi 250 nSec 4.00 MT/s
63 < = Mi < = 68 Mt = Mi 275 nSec 3.64 MT/s
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Table 101 (Page 2 of 2). Initiator Request/Target Response

Initiator
Request

Target
Response

Target
Transfer
Period

Maximum
Burst
Rate

69 < = Mi < = 75 Mt = Mi 300 nSec 3.33MT/s
76 < = Mi < = 81 Mt = Mi 325 nSec 3.08MT/s
82 < = Mi < = 87 Mt = Mi 350 nSec 2.86MT/s
88 < = Mi < = 93 Mt = Mi 375 nSec 2.67MT/s
94 < = Mi < = 100 Mt = Mi 400 nSec 2.50MT/s

101 < = Mi < = 106 Mt = Mi 425 nsec 2.35MT/s
107 < = Mi < = 112 Mt = Mi 450 nSec 2.22MT/s
113 < = Mi < = 255 Mt = Mi (Asynchronous mode) N/A

Note: MT/s meansMega-Transfers per second. If the established data transfer
width is 8 bits, theMB/s rate is the same as theMT/s rate. If the estab-
lished data transferwidth is 16 bits, theMB/s is two times theMT/s rate.
For example,10.00MT/s on a 16 bittransferwidth is aneffectivetransfer
rate of20.00MB/s.

The Drive responds to each Initiator requestedREQ/ACK offset as follows:

If the Initiator requests atransferperiod that isgreater than 448 nSec (M >
112), theTargetwill respond with the same periodthat theinitiator requested
but with a REQ/ACKoffset of 0.

If the Initiator requests atransferperiod in the acceptable range and requests a
REQ/ACK offset value that isgreater than 15with an established 16 bit transfer
width or greaterthan 30 with anestablished 8 bit transfer width, theTarget
responds with aREQ/ACK offsetvalue of 15 or 30 respectively.

If the Initiator requests atransferperiod and an offsetvalue in the acceptable
range, the response isequal to the Initiator's requestedvalue.

Note: If the REQ/ACK offsetvalue is 0, this indicatesasynchronous mode.

If following the Target's response above the Initiatorasserts the ATN signal and the
first message received iseither a MessageParity Error or aMessageRejectmessage,
the Targetnegates thesynchronousagreement andgoes toasynchronous mode.
For the MessageParity Errorcase, theimplied synchronousagreement is reinstated
if the Targetsuccessfullyretransmits theSynchronousData TransferRequest
message to theInitiator (see3.6.3,“Message InPhase Retry” onpage 176). For
any othermessage, theTarget completes negotiation andgoes tosynchronous
mode.

3.1.21.3 Synchronous Negotiation Started by the Target
If the Targetrecognizesthat negotiation is required, the Targetsends aSynchronous
Data TransferRequestmessage to theInitiator with the transferperiod equal to 100
nSec (M = 25) and theREQ/ACK offsetequal to 15 (X = 15) for anestablished 16
bit transferwidth or 30 (X = 30) for anestablished 8 bit transfer width. The Initi-
ator mustrespond byasserting the ATN signalprior to its release of ACK for the
REQ/ACK handshake of thelast byte of the SynchronousData TransferRequest
message. (see 3.3,“Attention Condition” onpage 164). This provides an interlock
during thesynchronous negotiation. If the Initiatordoes not assert the ATNsignal,
the Targetgoes toasynchronous mode. If the Initiatordoes assert the ATNsignal,
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the Targetchanges to the Message Outphase andreceives amessagefrom the Initi-
ator.

If the first message received is aSynchronousData TransferRequestmessage, the
Targetestablishes the new data transfermode. TheDrive interprets the Initiator
corresponding transferperiod asshown in thefollowing table:

Table 102. Target Response to Initiator's TransferPeriod

Initiator's
Response

Target
Transfer
Period

Maximum
Burst
Rate

0 < = Mi < = 24 Send MessageReject (Asynchronous mode) N/A
25 < = Mi < = 25 100 nSec 10.00MT/s
26 < = Mi < = 31 125 nSec 8.00MT/s
32 < = Mi < = 37 150 nSec 6.67MT/s
38 < = Mi < = 43 175 nSec 5.71MT/s
44 < = Mi < = 50 200 nSec 5.00MT/s
51 < = Mi < = 56 225 nSec 4.44MT/s
57 < = Mi < = 62 250 nSec 4.00MT/s
63 < = Mi < = 68 275 nSec 3.64MT/s
69 < = Mi < = 75 300 nSec 3.33MT/s
76 < = Mi < = 81 325 nSec 3.08MT/s
82 < = Mi < = 87 350 nSec 2.86MT/s
88 < = Mi < = 93 375 nSec 2.67MT/s
94 < = Mi < = 100 400 nSec 2.50MT/s

101 < = Mi < = 106 425 nsec 2.35MT/s
107 < = Mi < = 112 450 nSec 2.22MT/s
113 < = Mi < = 255 Send MessageReject (Asynchronous mode) N/A

Note: If the corresponding transferperiod receivedfrom the Initiatorindicates a
transferperiod that is lessthan 100nSec (M < 25) or greaterthan 448nSec
(M > 112), theTargetsends a MessageRejectmessage to theInitiator to
indicateasynchronous mode.

The Drive interprets each Initiator requestedREQ/ACK offset as follows:

If the Initiator requests aREQ/ACK offsetvalue that isgreater than 15 with an
established 16 bit data transferwidth or 30 with anestablished 8 bit data
transfer width, theTargetchanges to the Message In phase, sends a Message
Rejectmessage to theInitiator, andgoes toasynchronous mode.

If the value is 0, theTargetgoes toasynchronous mode. For all othervalues,
the Target interprets theREQ/ACK offset to beequal to the Initiator requested
value.

If the first message receivedfrom the Initiator is either aMessageParity Error or a
MessageRejectmessage, theTargetgoes toasynchronous mode. For theMessage
Parity Errorcase, thesynchronous negotiation isrestarted if the Targetsuccessfully
retransmits theSynchronousData TransferRequestmessage to theInitiator. (see
3.6.3,“Message InPhase Retry” onpage 176).

If the first message receivedfrom the Initiator is any othermessage, theTargetgoes
to asynchronous mode. TheTarget assumesthat theInitiator does notsupport
synchronous mode anddoes notattempt torenegotiate with this Initiator. (see3.5,
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“MessageState/Action Table” onpage 168 formore informationregarding theTar-
get's response to eachmessage receivedfrom the Initiator duringsynchronousnego-
tiation).

The implied agreement forsynchronous operation is notconsidered toexist by the
Target until the Target leaves theMessage Out phase, implyingthat noparity error
was detected. If the Targetdetects a parity errorwhile attempting toreceive the
messagefrom the Initiator, the Targetgoes toasynchronous mode. TheTargetwill
attempt toresume synchronous negotiation byretrying the Message Outphase(see
also 3.6.2,“Message OutPhase Retry” onpage 175).

Note: If during the Message Inphase of negotiations, either Target or Initiator
started, ATN is assertedprior to transmission of thelast byte of themessage
and the message is not MessageParity or MessageReject, the Targetgoes to
asynchronous mode.MessageReject andMessageParity Errors are handled
as described in 3.1.21.2,“Synchronous NegotiationStarted by the Initiator”
on page 158 and 3.1.21.3,“Synchronous NegotiationStarted by the Target”
on page 159.

Note: Target initiatedsynchronous negotiation isselectable via the DSNbit. See
1.6.2,“Page 0 - VendorUnique Parameters” onpage 59 formore informa-
tion.

3.1.22 Wide Data Transfer Request (01h,03h)
A pair of Wide Data TransferRequestmessages are exchangedbetween an Initiator
and a Target toestablish a data transferwidth agreement between the twodevices.
The Initiator mayinitiate a wide data transfernegotiation at any timeafter the LUN
has beenidentified. TheTargetinitiates a wide data transfernegotiation if the
Target has not negotiated with the Initiatorsince the last time theTarget was Reset
(Power-on Reset, SCSI Bus“hard” Reset, BusDeviceResetmessage, orSelf Initi-
ated Reset).

Target-initiated negotiation occurs either immediatelyfollowing the Command
phase or immediatelyfollowing the first reconnection. In eithercase,negotiation
occurs before anyData phase between the Target and the Initiator. The Targetwill
negotiate the data transferwidth agreement prior to negotiating thesynchronous
data transfer agreement. If asynchronous datatransfer agreement is ineffect when a
Wide DataTransferRequestmessage is received, theTargetwill reset thesynchro-
nousagreement toasynchronous mode.

The implied data transferwidth agreement remains ineffect until the Target is Reset
(Power-on Reset, SCSI Bus“hard” Reset, BusDeviceResetmessage, orSelf Initi-
ated Reset) or a new datatransferwidth agreement is negotiated. If aResetoccurs,
the Targetgoes to eight bitmode.

3.1.22.1 Wide Data Transfer Request Message Definition

Table 103. Wide Data Transfer Request MessageDefinition

Byte Value Description

0 01h Extendedmessage
1 02h Extendedmessage length
2 03h Wide Data TransferRequestcode
3 E TransferWidth Exponent
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The data transferwidth is two to thetransferwidth exponentbytes wide. Valid data
transfer widths are 8 bits (E = 00h) and 16 bits (E = 01h). Value of Egreater than
01h are reserved.

3.1.22.2 Transfer Width Negotiation Started by the Initiator
If the Initiator recognizesthat negotiation is required andsends a WideData
TransferRequestmessageout, theTarget responds bychanging to the Message In
phase andsending a WideData TransferRequestmessage in to theInitiator prior
to transferring anyadditionalmessage bytes (or anyother Information phasebytes)
from the Initiator. Thisprovides an interlock during the data transferwidth negoti-
ation.

The Drive responds to each Initiator requestedtransferwidth exponent asshown in
the following table:

If following the Target's response above the Initiatorasserts the ATN signal and the
first message received iseither a MessageParity Error or aMessageRejectmessage,
the Targetnegates the data transferwidth agreement andgoes to 8 bitmode. For
the MessageParity Errorcase, theimplied data transferwidth agreement isrein-
stated if the Targetsuccessfullyretransmits the WideData TransferRequestmessage
to the Initiator (see3.6.3,“Message InPhase Retry” onpage 176). For anyother
message, theTarget completes negotiation andgoes to thenegotiated data transfer
width.

Table 104. Initiator Request/Target Response

Initiator
Request

Target
Response

Target
Data Transfer
Width

Ei = 0 Et = 0 8 Bit Data Transfers
Ei > 0 Et = 1 16 Bit DataTransfers

3.1.22.3 Transfer Width Negotiation Started by the Target
If the Targetrecognizesthat negotiation is required, the Targetsends a WideData
TransferRequestmessage to theInitiator with the transferwidth exponent equal to
1 (E = 1). The Initiatormust respond byasserting the ATN signalprior to its
release of ACK for theREQ/ACK handshake of thelast byte of the WideData
TransferRequestmessage. (see 3.3,“Attention Condition” onpage 164). This
provides an interlock during thewide data transfernegotiation. If the Initiator does
not assert the ATN signal, theTargetgoes to 8 bitmode. If the Initiatordoes assert
the ATN signal, theTargetchanges to the Message Outphase andreceives a
messagefrom the Initiator.

If the first message received is a WideData TransferRequestmessage, theTarget
establishes the new data transfermode. TheDrive interprets the Initiatorcorre-
spondingtransferwidth exponent asshown in thefollowing table:
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Note: If the corresponding transferwidth exponentreceivedfrom the Initiatorindi-
cates a data transferwidth that isgreater than 16bits (E > 1) the Target
sends a MessageRejectmessage to theInitiator to indicate 8 bit data transfer
mode.

If the first message receivedfrom the Initiator is either aMessageParity Error or a
MessageRejectmessage, theTargetgoes to 8 bit data transfermode. For the
MessageParity Errorcase, the wide data transfernegotiation is restarted if the
Targetsuccessfullyretransmits the WideData TransferRequestmessage to theIniti-
ator. (see3.6.3,“Message InPhase Retry” onpage 176).

If the first message receivedfrom the Initiator is any othermessage, theTargetgoes
to 8 bit data transfermode. TheTarget assumesthat theInitiator does notsupport
wide data transfers anddoes notattempt torenegotiate with this Initiator.(see 3.5,
“MessageState/Action Table” onpage 168 formore informationregarding theTar-
get's response to eachmessage receivedfrom the Initiator duringwide data transfer
negotiation).

The implied agreement forwide data transferoperation is notconsidered toexist by
the Target until the Target leaves theMessage Out phase, implyingthat noparity
error was detected. If the Targetdetects a parity errorwhile attempting toreceive
the messagefrom the Initiator, the Targetgoes to 8 bit data transfermode. The
Targetwill attempt toresume thewide data transfernegotiation byretrying the
Message Outphase (seealso 3.6.2,“Message OutPhase Retry” onpage 175).

Note: If during the Message Inphase of negotiations, either Target or Initiator
started, ATN is assertedprior to transmission of thelast byte of themessage
and the message is not MessageParity or MessageReject, the Targetgoes to
8 bit data transfermode. MessageReject andMessageParity Errors are
handled asdescribed in 3.1.22.2,“Transfer Width NegotiationStarted by the
Initiator” on page 162 and 3.1.22.3,“Transfer Width NegotiationStarted by
the Target” onpage 162.

Note: Target initiated negotiation ofwide transfers is selectable by the DSN bit.
See 1.6.2,“Page 0 - VendorUnique Parameters” onpage 59 formore infor-
mation.

Table 105. Target Response to Initiator's TransferPeriod

Initiator's
Response

Target
Data Transfer
Width

Ei = 0 8 Bit Data Transfers
Ei = 1 16 Bit DataTransfers
Ei > 1 Send MessageReject (8 BitData Transfers)

3.2 Supported Message Functions
The implementation of the supportedmessages also includes the followingfunc-
tions:

Retry SCSICommand or Status phase

The retry is caused by one of the followingerror conditions:

− Target detectedSCSI busparity error(Commandphase)
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− TargetreceivesInitiator Detected Errormessageduring or at the conclusion
of an informationtransferphase(Command or Status phase)

Note: The Initiator may send the Initiator DetectedError message as a
result of anInitiator detectedSCSI busparity error or an internal
error.

Retry Message Outphase

The retry is caused by aTarget detectedSCSI busparity error during the
Message Out phase.

Retry Message Inphase

The retry is caused by the receipt of a MessageParity Errormessageimme-
diately following a Message Inphase.

Note: The Initiator may send theMessageParity Errormessage as a result of
an Initiator detectedSCSI busparity error during the Message In phase.

Receipt of multipleIdentify messages

The Initiator isallowed to send multiple Identifymessages out inorder to toggle
the disconnect/reconnect permission bit (bit 6).This may beused toselectively
enable or disabledisconnect/reconnect permission duringportions of a
command.

MessageReject during Target disconnection

If the Initiator rejects the SaveData Pointermessage, theTargetdisables
disconnect/reconnect permission.This is equivalent toreceiving anIdentify
messagewith bit 6 (disconnect/reconnect permission bit) equal to zero. This
causes theTarget to inhibit the pending disconnection. If the Initiatorrejects
the Disconnectmessage, theTarget does not disconnect but mayattempt todis-
connect at alater time. Thisfunction may be used toselectivelydisable discon-
nection duringportions of a command.

3.3 Attention Condition
The Attention Conditionallows anInitiator to inform the Targetthat aMessage
Out phase isdesired. TheInitiator may create theAttention Condition byasserting
the ATN signal at any timeexcept during theArbitration phase or Bus Free phase.

The Initiator must create theAttention Condition byasserting the ATN signal
beforereleasing ACK for the lastbyte transferred in a busphase to guaranteethat
the Attention Condition is honoredbeforetransition to a new bus phase. This
guarantees a predictable Target response tomessages receivedduring the Message
Out phase for thisAttention Condition. If the ATNsignal is asserted later, it may
be honored in thecurrent bus phase or the next bus phase and then may notresult
in the expectedaction or mayresult in a BusFree condition. See Figure 1 on
page 165 andFigure 2 onpage 166 for an example of thedesired time to assert
ATN during aninformation transfer phase.
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Note: All signals shown areactive low.

Figure 1. Attention Condition during AsynchronousInformation Transfer phase

SCSI Message System — Page 165 of 297



Note: All signals shown areactive low.

Figure 2. Attention Condition during SynchronousData Transfer phase

After the Initiator asserts the ATN signal, theTarget responds with theMessage
Out phase asfollows:

If ATN occurs during aCommandphase, the Message Outphase occursafter
part or all of theCommandDescriptor Block has beentransferred to the Target.
The Initiator must continueREQ/ACK handshakes during theCommand
phase until the Targetenters the Message Out phase.

If ATN occurs during aData In or Data Outphase, the Message Outphase
occursafter part or all of the databytes havebeentransferred and not neces-
sarily on a logicalblock boundary. The Initiatormust continueREQ/ACK
handshakes (asynchronoustransfer) or ACK pulses to reach an offset of zero
(synchronoustransfer) until theTarget enters theMessage Out phase.

Note: The Drive SCSI hardware and microcode implementationrestricts the
Target response to theAttention Conditionduring a parameter orsense
data phase asfollows: The Targetdetects theAttention Conditionwithin
256 bytes after the assertion of theATN. During a data out phasethat
is not for parameter data, the targetdetects theAttention Condition
within 2 bytes. During a data in phasethat is not forparameter orsense
data, thetarget detects theAttention Conditionwithin 34 bytes. Once
the Targetdetects theAttention Condition, itwill wait until all out-
standingSCSI ACK pulses havebeenreceivedbefore entering the
Message Out phase. Any datathat isreceived afterattention isasserted
will not be written to thedisk.

If ATN occurs during a Status phase, the Message Outphase occursafter the
REQ/ACK handshake of the status byte has been completed.

If ATN occurs during a Message In phase, the targetshall enter Message Out
phasebefore it sendsanothermessage. Thispermits aMessageParity Error
messagefrom the initiator to beassociated with theappropriatemessage.

If ATN occurs during a Selectionphase andbefore theInitiator releases the
BSY signal, theMessage Outphase occursfollowing the completion of the
Selectionphase.
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If ATN occurs during a Reselection phase, the Target temporarilyignores the
Attention condition andcompletes thereselectionphase andMessage Inphase
to send an Identify message. The Message Outphase occursafter theTarget
has sent the Identifymessage to theInitiator. This isindistinguishablefrom an
Attention Conditionduring the Identify Message In phase.

The Initiator must keep the ATNsignal asserted ifmore than onemessage byte is
to be transferred during the Message Out phase. TheTargetprocesses eachmessage
byte (multiple-bytes for an extendedmessage)prior to receiving thenext message
from the Initiator. The Target continues to handshake andprocess byte(s) in the
Message Outphase until ATNgoes false,unless one of the followingconditions
occurs:

The Targetreceives an illegal orinappropriatemessage and goes to the Message
In phase to send aMessageRejectmessage.

The Targetdetects acatastrophic error condition andgoes to the BusFree
phase.

Note: If the Targetdetects a parity error during the Message Out phase, theTarget
continues to handshakebyte(s) in this phase until ATNgoes false. The
Target does not process anymessages received after theparity error is
detected. (see 3.6.2,“Message OutPhase Retry” onpage 175).

The Initiator must negate the ATNsignal while REQ istrue and ACK isfalse
during the lastREQ/ACK handshake of theMessage Outphase to ensure a predict-
able Target response. If ATN is negatedlater, theTarget may or may not request
an additional Message Out byte. If ATN is negatedearlierduring a multiple-byte
Message Out phase, theTarget may or may not request additionalMessage Out
byte(s). If ATN is negated prior to the Targetentering the Message Out phase, the
Target may or may not enter theMessage Out phase.

3.4 SCSI Bus Parity Error Detection
SCSI busparity errors may be detected by either theInitiator or the Target. The
Initiator detects parity errors during theData In,Status, orMessage In phases. If a
retry is desired toattempt torecoverfrom one ofthese parity errors, theInitiator
must assert the ATN signal to create anAttention Condition andsend either the
Initiator Detected Errormessage(Data In or Status phase) orMessageParity Error
message (Message Inphase) to the Target. The ATNsignalmust beassertedwithin
the phase during which the parity error wasdetected to guaranteeproper Target
response. See3.3, “Attention Condition” onpage 164 for a description of the
proper time to assert the ATNsignal and theTarget's response to theAttention
Condition. See3.6.7,“Data In Phase Retry” onpage 177, 3.6.5,“Status Phase
Retry” on page 177, and 3.6.3,“Message InPhase Retry” onpage 176 for a
description of the retry of each of these phases.

The Targetdetects parity errors during theCommand, Data Out, orMessage Out
phases. After the parity error is detected, theTarget mayattempt toretry the phase.
The Target parity error detection for each of these phases isdefined as follows:

If a parity error occurs during aCommandphase, the retry occursafter part or
all of the CommandDescriptor Block has beentransferred to the Target. The
Initiator must continueREQ/ACK handshakes during theCommandphase
until the Target attempts theretry. See 3.6.4,“CommandPhase Retry” on
page 176 for a description of the retry of this phase.
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If a parity error occurs during aData Outphase, the Target responds to the
parity errorafter part or all of the databytes havebeentransferred and not nec-
essarily on a logicalblock boundary. The Initiatormust continueREQ/ACK
handshakes (asynchronoustransfer) or ACK pulses to reach an offset of zero
(synchronoustransfer) until theTarget terminates theData phase. There is no
guaranteethat the mediumwill or will not be alteredwith the datareceived
prior to the parity error.

Note: The Targetdetects the parity error immediately. Thebyte with the
parity error and any datareceived afterthat byte will not be written to
the disk.

If a parity error occurs during a Message Out phase, the retry occursafter all
remaining Message Out bytes havebeenreceivedfrom the Initiator(indicated
by ATN false). TheTarget does not process anymessages received after the
parity error is detected. TheInitiator must continueREQ/ACK handshakes
during the Message Outphase until ATN isfalse and theTarget attempts the
retry. See 3.6.2,“Message OutPhase Retry” onpage 175 for a description of
the retry of this phase.

3.5 Message State/Action Table
This sectiondescribes theTarget's action or response toinputs thataffect theSCSI
message systemsduring variousstages ofcommandexecution. The description is in
the form of a state/actiontable, that describes theTarget's Action in response to
various inputs duringcommandexecution states.

The inputs are factorsthat influence theSCSI Message System. The inputs include:

Messages receivedfrom the Initiator in response to anAttention Condition
Target detectedSCSI busparity errors

The state represents the currentSCSI bus phase interrupted by the input. Inaddi-
tion, some state/input combinations aredivided into two States to represent either
the first or second error to be retried during thisSCSI bus connection.

The Action shows the Target's response to theInput that interrupted the present
State. TheAction also includes theTarget's NextState in response to theinput.

The NextState may be examined toshow the Target's Action inresponse to the
next input. Thisprocess maythen berepeated toshow the series of Target actions
in response to a series ofmessages (orinput) receivedfrom the Initiator. Theinitial
State of the Target (prior to the assertion ofATN) and thesucceedingactions
(internal indicators set by actions) determines how the Target proceeds(for example,
continueprevious information phase,retry previousinformation phase, startdiscon-
nection, sendCheck Conditionstatus, and soon).

The entries in the MessageState/Action Table should be interpreted asshown
below:
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ACTION 1 & ACTION 2 are both done inresponse toInput 1.
ACTION 1A & ACTION 2A are both done inresponse toInput 2 if this is the
first error for this connection.
ACTION 1B & ACTION 2B are both done inresponse toInput 2 if this is the
second error for this connection.

Table 106. Action Table Example

SCSI Phase or StateInterrupted PresentSCSI State

SCSI StateNumber StateNumber

Input 1
ACTION 1
ACTION 2

(NEXT STATE)

Input 2

ACTION 1A
ACTION 2A

(NEXT STATE)

ACTION 1B
ACTION 2B

(NEXT STATE)

SCSI Message System — Page 169 of 297



The following MessageAction Legenddefines themeaning of each TargetAction
entry in the MessageState/Action Table.

compact.

Table 107. Message Action Legend

AT = Return toAsynchronousTransfer mode
BF = Go to Bus Free phase
CC = SendCommandCompletemessage
CD = Clear internal indication of disconnect/reconnect permission
CHK = Send CheckCondition status
CS = Clear Sense for theInitiator
DATA = Go to DataPhase
DATA1 = Go to DataPhase if a TTDmessage was received forthis

process, otherwise SS and BF. If data transfer is not ready, DM
and BF.

DM = Send Disconnectmessage
DW = Return todefault WideData Transfermode (8bit)
ET = Establish SynchronousTransfer mode
EW = Establish WideData Transfer mode
ID = Send Identifymessage
IW = Send Ignore Wide Residuemessage
LCC = Send LinkedCommandCompletemessage
MR = Send MessageRejectmessage
na = not applicable
ND = Set internal indication to suspend pending disconnection
NP = Continue to thenext SCSI phase
PS = Preserve SenseData for all Initiators
RMO = Flush Message Out bytesuntil ATN= 0 and retry Message Out

phase
RP = SendRestore Pointersmessage
RST = PerformHard Reset
SDP = SendSaveData Pointermessage
SM = SendSynchronousData TransferRequestmessage
SQ = Send SimpleQueue Tagmessage
SS = Abort commandexecution for IdentifiedInitiator/LUN and set

appropriatesense data if the LUN is valid
SS1 = Same as SSunless error onmessageimmediatelyfollowing ID

message and TaggedQueuing is enabled. In thiscase PS
SVD = Saveinternal indication of disconnect/reconnect permission
SVL = Save LUN second LUNdifferent from the first
SVQ = EstablishITLQ Nexus andSave TAG ifimmediately after ID

MSG, elsemessage reject
SVT = Set internal indicationthat a TTD message was received forthis

process
SW = Send WideData TransferRequestmessage

Page 170 of 297 —SCSI Specification



M
e

ss
a

g
e

In
S

im
pl

e
Q

ue
ue

T
ag

(2
0h

)

9

S
V

D
(2

5
)

S
S

C
H

K

S
S

B
F

M
R

(2
3

)

M
R

(2
3

)

M
R

(2
3

)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

S
S

C
H

K
(1

9
)

P
S

B
F

S
Q

(9
)

S
S

B
F

N
P

S
Q

(9
)

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)

n
a

R
M

O
(9

)

S
S

B
F

M
e

ss
a

g
e

In
Id

en
tif

y
(8

X
h)

8

S
V

D
(2

5
)

S
S

C
H

K

S
S

B
F

M
R

(2
3

)

M
R

(2
3

)

M
R

(2
3

)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

S
S

C
H

K
(1

9
)

P
S

B
F

ID
(8

)

S
S

B
F

N
P

ID
(8

)

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)

n
a

R
M

O
(8

)

S
S

B
F

M
e

ss
a

g
e

In
D

is
co

nn
ec

t
(0

4h
)

7

S
V

D
(2

5
)

S
S

C
H

K

S
S

B
F

M
R

(2
3

)

M
R

(2
3

)

M
R

(2
3

)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

S
S

C
H

K
(1

9
)

P
S

B
F

N
D

N
P

N
P

D
M

(7
)

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)

n
a

R
M

O
(7

)

S
S

B
F

M
e

ss
a

g
e

In
S

av
e

D
a

ta
P

oi
nt

er
(0

2h
)

6

S
V

D
(2

5
)

S
S

C
H

K

S
S

B
F

M
R

(2
3

)

M
R

(2
3

)

M
R

(2
3

)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

S
S

C
H

K
(1

9
)

P
S

B
F

N
D

C
D

N
P

N
P

S
D

P
(6

)

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)

n
a

R
M

O
(6

)

S
S

B
F

M
e

ss
a

g
e

In
R

es
to

re
P

oi
nt

er
s

(0
3h

)
fo

r
C

om
m

an
d

P
ha

se

5

S
V

D
(2

5
)

S
S

C
H

K

S
S

B
F

M
R

(2
3

)

M
R

(2
3

)

M
R

(2
3

)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

S
S

C
H

K
(1

9
)

P
S

B
F

S
S

C
H

K
(1

9
)

N
P

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)

n
a

S
S

B
F

C
om

m
an

d
P

ha
se

4

S
V

D
(2

5
)

S
S

C
H

K

S
S

B
F

M
R

(2
3

)

M
R

(2
3

)

M
R

(2
3

)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

R
P

(5
)

S
S

C
H

K
(1

9
)

P
S

B
F

M
R

(2
3

)

N
P

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)

R
P

(5
)

S
S

C
H

K
(1

9
)

R
M

O
(4

)

S
S

B
F

Q
ue

ue
T

ag
M

e
ss

a
g

e
O

ut
(a

fte
r

ID
M

e
ss

a
g

e
)

3

S
V

D
(2

5
)

S
S

C
H

K

S
S

B
F

M
R

(2
3

)

S
V

T
(4

)

D
A

T
A

1
(1

4
-1

7
)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

S
S

C
H

K
(1

9
)

P
S

B
F

M
R

(2
3

)

N
P

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)

n
a

R
M

O
(3

)

S
S

B
F

Id
en

tif
y

M
e

ss
a

g
e

O
ut

(a
fte

r
S

el
ec

tio
n) 2

S
V

D
(2

5
)

S
S

C
H

K

S
S

B
F

S
V

Q

S
V

T
(4

)

D
A

T
A

1
(1

4
-1

7
)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

S
S

C
H

K
(1

9
)

P
S

B
F

M
R

(2
3

)

N
P

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)

n
a

R
M

O
(2

)

S
S

1
B

F

S
el

ec
tio

n
P

ha
se

(L
U

N
no

t
Id

en
tif

ie
d)

1

S
V

L
S

V
D

(2
)

S
S

C
H

K

n
a

P
S

B
F

P
S

B
F

P
S

B
F

P
S

B
F

P
S

B
F

P
S

B
F

P
S

B
F

P
S

B
F

P
S

B
F

P
S

B
F

P
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

P
S

B
F

n
a

R
M

O
(1

)

P
S

B
F

T
a

b
le

1
0

8
.

M
e

ss
a

g
e

S
ta

te
/A

ct
io

nT
a

b
le

(P
a

rt
1

)

S
C

S
I

P
h

a
se

or
S

ta
te

In
te

rr
up

te
d

S
C

S
IS

ta
te

N
u

m
b

e
r

V
a

lid
Id

e
n

ti
fy

(8
0

H
-8

7
H

,C
0

H
-C

7
H

)

In
va

lid
Id

e
n

ti
fy

w
it

h
R

e
se

rv
e

dB
it

s
=

1

In
va

lid
Id

e
n

ti
fy

w
it

h
D

if
fe

re
n

t
L

U
N

Q
u

e
u

e
T

a
gM

e
ss

a
g

e(
2

0
h

,
2

1
h

,2
2

h
)

T
a

rg
e

t
T

ra
n

sf
e

r
D

is
a

b
leM

e
ss

a
g

e(
1

3
h

)

C
o

n
ti

n
u

e
I/

O
P

ro
ce

ss
M

e
ss

a
g

e(1
2

h
)

S
yn

c
D

a
ta

T
ra

n
sf

e
rR

e
q

u
e

s
t(0

1
h

,0
1

h
)

w
it

h
A

cc
e

p
ta

b
le

T
ra

n
s

fe
r

M
o

d
e

S
yn

c
D

a
ta

T
ra

n
sf

e
rR

e
q

u
e

s
t(0

1
h

,0
1

h
)

w
it

h
U

n
a

cc
e

p
ta

b
le

T
ra

n
sf

e
rM

o
d

e

W
id

e
D

a
ta

T
ra

n
sf

e
rR

e
q

u
e

s
t(0

1
h

,0
3

h
)

In
it

ia
to

r
D

e
te

c
te

d
E

rr
o

r(0
5

H
)

A
b

o
rt

(0
6

H
)

M
e

ss
a

g
eR

e
je

ct
(0

7
H

)

N
o

O
p

e
ra

ti
o

n
(N

O
P

)(0
8

H
)

M
e

ss
a

g
e

P
a

ri
tyE

rr
o

r
(0

9
H

)

B
u

s
D

e
vi

ce
R

e
s

e
t(

0
C

H
)

A
b

o
rt

T
a

g
M

e
ss

a
g

e
(0

D
h

)

C
le

a
rQ

u
e

u
e

M
e

ss
a

g
e

(0
E

h
)

A
n

y
U

n
s

u
p

p
o

rt
e

d
o

rIl
le

g
a

l
M

e
ss

a
g

e

T
a

rg
e

t
D

e
te

ct
e

dS
C

S
IP

a
ri

ty
E

rr
o

r
D

u
ri

n
g

C
o

m
m

a
n

d

T
a

rg
e

t
D

e
te

ct
e

dS
C

S
IP

a
ri

ty
E

rr
o

r
D

u
ri

n
g

M
e

ss
a

g
e

O
u

t
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e
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o
n

se
toA

T
N

)
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M
e

ss
a

g
e

In
Ig

no
re

W
id

e
R

es
id

ue
(2

3h
)

18

S
V

D
(2

5
)

S
S

C
H

K

S
S

B
F

M
R

(2
3

)

M
R

(2
3

)

M
R

(2
3

)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

S
S

C
H

K
(1

9
)

P
S

B
F

IW
(1

8
)

S
S

B
F

N
P

IW
(1

8
)

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)

n
a

R
M

O
(1

8
)

S
S

B
F

D
a

ta
O

ut
P

ha
se

fo
r

C
om

m
an

d
P

ar
am

et
er

/S
en

se
D

a
ta

17

S
V

D
(2

5
)

S
S

C
H

K

S
S

B
F

M
R

(2
3

)

M
R

(2
3

)

M
R

(2
3

)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

S
S

C
H

K
(1

9
)

P
S

B
F

M
R

(2
3

)

N
P

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)

n
a

R
M

O
(1

7
)

S
S

B
F

D
at

a
In

P
ha

se
fo

r
C

om
m

an
d

P
ar

am
et

er
/S

en
se

D
a

ta

16

S
V

D
(2

5
)

S
S

C
H

K

S
S

B
F

M
R

(2
3

)

M
R

(2
3

)

M
R

(2
3

)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

S
S

C
H

K
(1

9
)

P
S

B
F

M
R

(2
3

)

N
P

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)

n
a

R
M

O
(1

6
)

S
S

B
F

D
a

ta
O

ut
P

ha
se

fo
r

Lo
gi

ca
l

B
lo

ck
(D

riv
e)

D
a

ta

15

S
V

D
S

S
C

H
K

(1
9

)

S
S

C
H

K

S
S

B
F

M
R

S
S

C
H

K
(1

9
)

M
R

S
S

C
H

K
(1

9
)

M
R

S
S

C
H

K
(1

9
)

S
M

E
T

S
S

C
H

K
(1

9
)

A
T

S
M

S
S

C
H

K
(1

9
)

A
T

E
W

S
W

S
S

C
H

K
(1

9
)

S
S

C
H

K
(1

9
)

P
S

B
F

M
R

S
S

C
H

K
(1

9
)

S
S

C
H

K
(1

9
)

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

S
S

C
H

K
(1

9
)

n
a

R
M

O
(1

5
)

S
S

B
F

D
at

a
In

P
ha

se
fo

r
Lo

gi
ca

l
B

lo
ck

(D
riv

e)
D

a
ta

14

S
V

D
S

S
C

H
K

(1
9

)

S
S

C
H

K

S
S

B
F

M
R

S
S

C
H

K
(1

9
)

M
R

S
S

C
H

K
(1

9
)

M
R

S
S

C
H

K
(1

9
)

S
M

E
T

S
S

C
H

K
(1

9
)

A
T

S
M

S
S

C
H

K
(1

9
)

A
T

E
W

S
W

S
S

C
H

K
(1

9
)

S
S

C
H

K
(1

9
)

P
S

B
F

M
R

S
S

C
H

K
(1

9
)

S
S

C
H

K
(1

9
)

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

S
S

C
H

K
(1

9
)

n
a

R
M

O
(1

4
)

S
S

B
F

M
e

ss
a

g
e

In
W

id
e

D
a

ta
X

fe
r

R
eq

ue
st

(0
1h

,0
3h

)
(T

ar
ge

t
S

ta
rt

ed
) 13

D
W

S
V

D
S

M
(1

1
)

D
W

S
S

C
H

K

D
W

S
S

B
F

D
W

M
R

(2
3

)

D
W

M
R

(2
3

)

D
W

M
R

(2
3

)

D
W

S
M

E
T

(1
0

)

D
W

A
T

S
M

(1
0

)

A
T

E
W

S
M

(1
1

)

D
W

S
S

C
H

K
(1

9
)

D
W

P
S

B
F

D
W

S
M

(1
1

)

D
W

S
M

(1
1

)

S
W

(1
3

)

D
W

S
S

B
F

R
S

T
B

F

D
W

P
S

B
F

D
W

P
S

B
F

D
W

M
R

(2
3

)

n
a

R
M

O
(1

3
)

D
W

S
S

B
F

M
e

ss
a

g
e

In
W

id
e

D
a

ta
X

fe
r

R
eq

ue
st

(0
1h

,0
3h

)
(I

ni
-

tia
to

r
S

ta
rt

ed
)

12

S
V

D
(2

5
)

S
S

C
H

K

S
S

B
F

M
R

(2
3

)

M
R

(2
3

)

M
R

(2
3

)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

S
S

C
H

K
(1

9
)

P
S

B
F

D
W

N
P

N
P

S
W

(1
2

)

D
W

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)

n
a

R
M

O
(1

2
)

D
W

S
S

B
F

M
e

ss
a

g
e

In
S

yn
c

D
at

a
X

fe
r

R
eq

ue
st

(0
1h

,0
1h

)
(T

ar
ge

t
S

ta
rt

ed
) 11

A
T

S
V

D
(2

5
)

A
T

S
S

C
H

K

A
T

S
S

B
F

A
T

M
R

(2
3

)

A
T

M
R

(2
3

)

A
T

M
R

(2
3

)

E
T

N
P

A
T

M
R

(2
3

)

A
T

E
W

S
W

(1
2

)

A
T

S
S

C
H

K
(1

9
)

A
T

P
S

B
F

A
T

N
P

A
T

N
P

S
M

(1
1

)

A
T

S
S

B
F

R
S

T
B

F

A
T

P
S

B
F

A
T

P
S

B
F

A
T

M
R

(2
3

)

n
a

R
M

O
(1

1
)

A
T

S
S

B
F

M
e

ss
a

g
e

In
S

yn
c

D
at

a
X

fe
r

R
eq

ue
st

(0
1h

,0
1h

)
(I

ni
-

tia
to

r
S

ta
rt

ed
)

10

S
V

D
(2

5
)

S
S

C
H

K

S
S

B
F

M
R

(2
3

)

M
R

(2
3

)

M
R

(2
3

)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

S
S

C
H

K
(1

9
)

P
S

B
F

A
T

N
P

N
P

S
M

(1
0

)

A
T

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)

n
a

R
M

O
(1

0
)

A
T

S
S

B
F

T
a

b
le

1
0

9
.

M
e

ss
a

g
e

S
ta

te
/A

ct
io

nT
a

b
le

(P
a

rt
2

)

S
C

S
I

P
h

a
se

or
S

ta
te

In
te

rr
up

te
d

S
C

S
IS

ta
te

N
u

m
b

e
r

V
a

lid
Id

e
n

ti
fy

(8
0

H
-8

7
H

,C
0

H
-C

7
H

)

In
va

lid
Id

e
n

ti
fy

w
it

h
R

e
se

rv
e

dB
it

s
=

1

In
va

lid
Id

e
n

ti
fy

w
it

h
D

if
fe

re
n

t
L

U
N

Q
u

e
u

e
T

a
gM

e
ss

a
g

e(
2

0
h

,
2

1
h

,2
2

h
)

T
a

rg
e

t
T

ra
n

sf
e

r
D

is
a

b
leM

e
ss

a
g

e(
1

3
h

)

C
o

n
ti

n
u

e
I/

O
P

ro
ce

ss
M

e
ss

a
g

e(1
2

h
)

S
yn

c
D

a
ta

T
ra

n
sf

e
rR

e
q

u
e

s
t(0

1
h

,0
1

h
)

w
it

h
A

cc
e

p
ta

b
le

T
ra

n
s

fe
r

M
o

d
e

S
yn

c
D

a
ta

T
ra

n
sf

e
rR

e
q

u
e

s
t(0

1
h

,0
1

h
)

w
it

h
U

n
a

cc
e

p
ta

b
le

T
ra

n
sf

e
rM

o
d

e

W
id

e
D

a
ta

T
ra

n
sf

e
rR

e
q

u
e

s
t(0

1
h

,0
3

h
)

In
it

ia
to

r
D

e
te

c
te

d
E

rr
o

r(0
5

H
)

A
b

o
rt

(0
6

H
)

M
e

ss
a

g
eR

e
je

ct
(0

7
H

)

N
o

O
p

e
ra

ti
o

n
(N

O
P

)(0
8

H
)

M
e

ss
a

g
e

P
a

ri
tyE

rr
o

r
(0

9
H

)

B
u

s
D

e
vi

ce
R

e
s

e
t(

0
C

H
)

A
b

o
rt

T
a

g
M

e
ss

a
g

e
(0

D
h

)

C
le

a
rQ

u
e

u
e

M
e

ss
a

g
e

(0
E

h
)

A
n

y
U

n
s

u
p

p
o

rt
e

d
o

rIl
le

g
a

l
M

e
ss

a
g

e

T
a

rg
e

t
D

e
te

ct
e

dS
C

S
IP

a
ri

ty
E

rr
o

r
D

u
ri

n
g

C
o

m
m

a
n

d

T
a

rg
e

t
D

e
te

ct
e

dS
C

S
IP

a
ri

ty
E

rr
o

r
D

u
ri

n
g

M
e

ss
a

g
e

O
u

t
(r

e
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o
n

se
toA

T
N

)
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A
T

N
A

ss
er

te
d

B
et

w
ee

n
P

h
a

se
s

25

S
V

D
(2

5
)

S
S

C
H

K

S
S

B
F

M
R

(2
3

)

M
R

(2
3

)

M
R

(2
3

)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

S
S

C
H

K
(1

9
)

P
S

B
F

M
R

(2
3

)

N
P

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)

n
a

R
M

O
(2

5
)

S
S

B
F

M
e

ss
a

g
e

In
D

is
co

n-
ne

ct
(0

4h
)d

ur
in

g
T

ar
ge

t
T

ra
ns

fe
r

D
is

a
b

le
se

qu
en

ce

24

S
V

D
(2

5
)

S
S

C
H

K

S
S

B
F

M
R

(2
3

)

M
R

(2
3

)

M
R

(2
3

)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

S
S

C
H

K
(1

9
)

P
S

B
F

D
A

T
A

(1
4

-1
7

)

N
P

D
M

(2
4

)

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)

n
a

R
M

O
(2

4
)

S
S

B
F

M
e

ss
a

g
e

In
M

e
ss

a
g

eR
ej

ec
t

(0
7h

)

23

S
V

D
(2

5
)

S
S

C
H

K

S
S

B
F

M
R

(2
3

)

M
R

(2
3

)

M
R

(2
3

)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

S
S

C
H

K
(1

9
)

P
S

B
F

S
S

B
F

N
P

M
R

(2
3

)

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)

n
a

R
M

O
(2

3
)

S
S

B
F

M
e

ss
a

g
e

In
Li

nk
ed

C
om

m
an

d
C

om
pl

et
e

(0
A

h
or

0B
h)

22

S
V

D
(2

5
)

S
S

B
F

S
S

B
F

M
R

(2
3

)

M
R

(2
3

)

M
R

(2
3

)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

S
S

B
F

P
S

B
F

S
S

B
F

N
P

L
C

C
(2

2
)

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)

n
a

R
M

O
(2

2
)

S
S

B
F

M
e

ss
a

g
e

In
C

om
m

an
d

C
om

pl
et

e
(0

0h
)

21

S
V

D
(2

5
)

P
S

B
F

S
S

B
F

M
R

(2
3

)

M
R

(2
3

)

M
R

(2
3

)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

P
S

B
F

P
S

B
F

P
S

B
F

N
P

C
C

(2
1

)

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)

n
a

R
M

O
(2

1
)

S
S

B
F

M
e

ss
a

g
e

In
R

es
to

re
P

oi
nt

er
s

(0
3h

)
fo

r
S

ta
tu

s
P

h
a

se

20

S
V

D
(2

5
)

S
S

B
F

S
S

B
F

M
R

(2
3

)

M
R

(2
3

)

M
R

(2
3

)

S
M

E
T

(1
0

)

A
T

S
M

(1
0

)

A
T

E
W

S
W

(1
2

)

S
S

B
F

P
S

B
F

S
S

B
F

N
P

S
S

B
F

R
S

T
B

F

P
S

B
F

P
S

B
F

M
R

(2
3

)
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The following pointsfurther describe theTarget's response to inputsthat affect the
SCSI message systems.

Acceptablemessages following Selection

The first messagesent from the Initiator to the Targetfollowing a Selection
phase with the ATNsignal activemust be theIdentify, Abort, or BusDevice
Resetmessage. If anyother message is received, theTargetchanges to the Bus
Free phase tosignal acatastrophic error condition.

Messages following Identify

The Identify message establishes theI_T_L nexus. The Identifymessage may
be immediately followed byother messages,such as a Queue Tagmessage, a
Target Transfer DisableMessage, aContinue I/OProcess Message, or thefirst
message of apair of SynchronousData TransferRequestmessages.

Queue Tag Messageswith TaggedQueuingdisabled

Any Queue TagMessagereceived whileTaggedQueuing isdisabled is treated
like an unsupportedmessage.

Actions after anIncorrect InitiatorConnection

If an Initiator establishes an incorrectconnection (see4.1.3,“Incorrect Initiator
Connection” onpage 181), the drivewill attempt to returncheckcondition
status to indicate thiscondition. Thecheckcondition status forthis condition
will have priority overevery BUSFREE action in themessagestate action table
except for the BUSFREE following the Bus DeviceResetMessage.

Messageswithout properly negated ATN

The Initiator is required to end theMessage Outphase (by negating ATN)
when it sends certainmessages (see 3.1,“SupportedMessages” on page 149). If
the Initiator fails to negate the ATNsignal to end theMessage Outphasefol-
lowing thesemessages, theTargetchanges to the BusFree phase tosignal a
catastrophic error condition.

Retry for unsupportedmessages

If the ATN signal remainsasserted following the receipt of anunsupported
message, theTargetwill MessageReject theunsupportedmessage. If the ATN
signal is stillasserted, theTargetchanges to the Message Outphase toreceive
the nextmessagefrom the Initiator.

3.6 SCSI Bus Related Error Handling Protocol
This protocol isused to handleerrorsthat threaten theintegrity of a connection
between the Target and an Initiator.

3.6.1 Unexpected Bus Free Phase Error Condition
There areseveralerror conditionsthat cause theTarget to immediately change to
the Bus Free phase,regardless of thestate of the ATNsignal. TheTarget does not
attempt toreconnect to the Initiator to complete the operationthat was inprogress
when the error condition wasdetected. TheInitiator should interpret this as a cat-
astrophic error condition.

If the LUN was identified by theTarget prior to the error condition,then theTarget
aborts thecommand andgenerates sense data forthis Initiator/LUN to describe the
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cause of the catastrophic error. TheInitiator may retrievethis sense data by issuing
a RequestSensecommand tothis LUN.

Note: The RequestSensecommand mayfail if the catastrophic error condition
persists.

If the LUN was not identified by theTarget prior to the error condition, then the
Target does notaffect thesense data or theoperation of anycurrently executing
command forthis Initiator or anyother Initiator.

3.6.2 Message Out Phase Retry
A Message Outphaseretry may be caused by aTarget detected parity error during
the Message Out phase.

When anerror occurs for thefirst time, the Targetretries the Message Outphase as
follows:

Continue theREQ/ACK handshakes in theMessage Outphase until the Initi-
ator negates the ATN signal. TheTargetignores all the remaining Message Out
phase bytesreceived after theparity error is detected until the ATNsignal is
negated.

Assert the REQsignalprior to changing to anyother phase. After detecting
this condition, the Initiatormust resend all of the previousmessage byte(s)sent
during thiscontinuousMessage Out phase. TheTarget assumesthat the
message byte(s) aresent in the same order as previously sent during this phase.
The Target does not act on anymessagewhich it acted on thefirst time
received. When resendingmore than onemessagebyte, the Initiatormust assert
the ATN signalprior to asserting ACK for thefirst messagebyte andmust
maintain ATN asserteduntil the last messagebyte is sent, asdescribed in 3.3,
“Attention Condition” onpage 164.

Repeat thetransfer of the Message Outphase byte(s). If the Targetreceives all
of the message byte(s)successfully(without detecting a parity error), it indicates
that it does not wish to retry the Message Outphase bychanging to anyother
information transferphase andtransferring at least onebyte. The Target may
also indicatethat it hassuccessfully received anAbort, Abort Tag, ClearQueue
or Bus DeviceResetmessage by changing to the BusFree phase.

Note: This situation isindistinguishablefrom a secondMessage Outphase
parity error, detectedwhile attempting toreceive anAbort, Abort Tag,
ClearQueue or BusDeviceResetmessage.

When anerror occurs as a result of a retry and the LUN hasbeenpreviously identi-
fied, theTarget terminates the currentcommand asfollows:

Change to the Bus Free phase,regardless of thestate of the ATNsignal. This
signals acatastrophic error condition to the Initiator.

Abort the command and set thesense data toAborted Command/Interface
Parity Error (0Bh/47h).

When anerror occurs as a result of a retry and the LUN has notbeenpreviously
identified, theTarget terminates the currentcommand asfollows:

Change to the Bus Free phase,regardless of thestate of the ATNsignal. This
signals acatastrophic error condition to the Initiator.
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The Target does notaffect thesense data or theoperation of anycurrently exe-
cuting command forthis Initiator or anyother Initiator.

3.6.3 Message In Phase Retry
A Message Inphaseretry may be caused by aTargetreceipt of a MessageParity
Error messageimmediatelyfollowing a Message Inphase. The Initiator may send
the MessageParity Errormessage as a result of anInitiator detectedSCSI busparity
error during the Message In phase.

When anerror occurs for thefirst time, the Targetretries the Message Inphase as
follows:

Change to theMessage Inphase and repeat thetransfer of the last messagesent
to the Initiator. If thelast messagesent to the Initiator was an extended
message, thenmultiple bytes are sent to repeat the transfer of the entire
extendedmessage.

When anerror occurs as a result of a retry, theTarget terminates the current
command asfollows:

Change to the Bus Free phase,regardless of thestate of the ATNsignal. This
signals acatastrophic error condition to the Initiator.

Abort the command and set thesense data toAborted Command/Interface
Parity Error (0Bh/47h).

3.6.4 Command Phase Retry
A CommandPhase Retry may be caused by aTarget detectedSCSI busparity error
during theCommandphase or a Targetreceipt of anInitiator Detected Error
messageimmediatelyfollowing the Commandphase. The Initiator may send the
Initiator Detected Errormessage as a result of anInitiator internal error,detected
during theCommandphase.

When anerror occurs for thefirst time and the LUN hasbeenpreviously identified
by an Identify message, theTargetretries theCommandphase asfollows:

Change to theMessage Inphase and send aRestore Pointersmessage to the
Initiator.

If the Initiator MessageRejects the Restore Pointersmessage,then theTarget
terminates theCommandphaseretry andresponds asdefined for anerror
detected during theCommandphaseretry. If the Initiator accepts theRestore
Pointersmessage,then theTarget repeats thetransfer of theCommandphase
bytes.

When anerror occurs during aCommandphaseretry and the LUN hasbeenprevi-
ously identified by an Identify message, theTarget terminates the currentcommand
as follows:

Send CheckCondition statusfollowed by CommandCompletemessage to the
Initiator.

Abort the command and set thesense databased on the cause of the errorthat
interrupted theCommandphase. Thesense data is set toAborted
Command/Interface Parity Error (0Bh/47h) for aTarget detectedSCSI bus
parity error orAborted Command/InitiatorDetected Error (0Bh/48h) for an
Initiator Detected Errormessage.
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If this is the first error for retry and the LUN has notbeenpreviously identified by
an Identify message, theTarget terminates the currentcommand asfollows:

Change to the Bus Free phase tosignal acatastrophic error condition to the
Initiator.

The Target does notaffect thesense data or theoperation of anycurrently exe-
cuting command forthis Initiator or anyother Initiator.

3.6.5 Status Phase Retry
A Status phaseretry may be caused by aTargetreceipt of anInitiator Detected
Error messageimmediatelyfollowing the Status phase. The Initiator may send the
Initiator Detected Errormessage as a result of aSCSI busparity error or internal
error, detected by theInitiator during the Status phase.

The first time anerror occurs the Targetretries the Status phase asfollows:

Change to theMessage Inphase and send aRestore Pointersmessage to the
Initiator.

If the Initiator MessageRejects the Restore Pointersmessage,then theTarget
terminates the Status phaseretry andresponds asdefined for anerror detected
during the Status phaseretry. If the Initiator accepts theRestore Pointers
message, theTarget repeats thetransfer of the Status phase byte.

When anerror occurs during a Status phaseretry, theTarget terminates the current
command asfollows:

Change to the Bus Free phase,regardless of thestate of the ATNsignal. This
signals acatastrophic error condition to the Initiator.

Abort the command and set thesense data toAborted Command/Initiator
Detected Error (0Bh/48h).

3.6.6 Data Out Phase Retry
Data Outphaseretries are notsupported. If anerror occurs during aData Out
phase, the Target terminates the currentcommand asfollows:

Send CheckCondition statusfollowed by CommandCompletemessage to the
Initiator.

Abort the command and set thesense databased on the cause of the error
which interrupted theData Outphase. Thesense data is set toAborted
Command/Interface Parity Error (0Bh/47h) for aTarget detectedSCSI bus
parity error,Hardware Error/Internal Controller Error(04h/44h) for a Target
detected internal error, orAborted Command/InitiatorDetected Error
(0Bh/48h) for an Initiator Detected Errormessage.

3.6.7 Data In Phase Retry
Data In phaseretries are notsupported. If anerror occurs during aData In phase,
the Target terminates the currentcommand asfollows:

Send CheckCondition statusfollowed by CommandCompletemessage to the
Initiator.

Abort the command and set thesense databased on the cause of the error
which interrupted theData In phase. Thesense data is set toHardware
Error/Internal Controller Error(04h/44h) for a Target detected internal error, or
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Aborted Command/InitiatorDetected Error (0Bh/48h) for an Initiator Detected
Error message.

3.6.8 Identify Message In Phase Retry
An Identify Message In retry may be caused by aTargetreceipt of the Message
Reject orMessageParity Errormessageimmediatelyfollowing an Identify Message
In phase.

When anerror occurs for thefirst time theTargetretries the Identify Message In
phase asfollows:

Change to theMessage Inphase and repeat thetransfer of the Identify message
to the Initiator.

When anerror occurs as a result of a retry, theTarget terminates the current
command asfollows:

Change to the Bus Free phase,regardless of thestate of the ATNsignal. This
signals acatastrophic error condition to the Initiator.

Abort the command and set thesense data toAborted Command/Message
Error (0Bh/43h) or Aborted command/parityerror (OBh/47h).

3.6.9 Simple Queue Tag Message In Phase Retry
A Simple Queue TagMessage In retry may be caused by aTargetreceipt of the
MessageReject orMessageParity Errormessageimmediatelyfollowing a Simple
Queue TagMessage In phase.

When anerror occurs for thefirst time theTargetretries theSimpleQueue Tag
message Inphase asfollows:

Change to theMessage Inphase and repeat thetransfer of the SimpleQueue
Tag message to theInitiator.

When anerror occurs as a result of a retry, theTarget terminates the current
command asfollows:

Change to the Bus Free phase,regardless of thestate of the ATNsignal. This
signals acatastrophic error condition to the Initiator.

Abort the command and set thesense data toAborted Command/Message
Error (0Bh/43h) or Aborted command/parityerror (OBh/47h).
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4.0 Additional Information

This chapterprovides additionalinformation ordescriptions of various functions,
features, oroperating modes supported by the Targetthat are notfully described in
previous chapters.

4.1 SCSI Protocol
There arevarious operating conditionsthat prevent the Target fromexecuting a
SCSI command. Thissectiondescribeseach of these operating conditions and their
relativepriority.

4.1.1 Priority of SCSI Status Byte Reporting
After establishing theI_T_L nexus orI_T_L_Q nexus, theTargetmust first deter-
mine whethercommandexecution is allowed.Execution isdeferreduntil a later
time if the command must beadded to thecommandqueue. Execution mayalso
be prevented by an internal Target conditionthat requires the reporting of aCheck
Condition Status, Busy Status, Reservation Conflict Status, or Queue Full Status.
There areseveral differentinternal conditionsthat maycauseCheckCondition
Statusto be reported andSense data to be generated. It is possible formore than
one of these conditions toexist at thesame time. The order in which the Target
checks for each of theseconditions determines their priority(highest priorityfirst) as
follows:

1. CheckCondition Statusfor Invalid Logical Unit Number (see4.1.2,“Invalid
LUN Processing” on page180)

2. CheckCondition Statusfor Incorrect InitiatorConnection(see 4.1.3,“Incorrect
Initiator Connection” onpage 181)

3. Busy Statusor Queue Full Status, or add command to commandqueue (see
4.1.4,“CommandProcessingDuring Execution ofActive I/O Process” on
page 182)

4. CheckCondition Statusfor Unit Attention condition(see 4.1.5,“Unit Attention
Condition” on page 184)

5. CheckCondition Statusduring start-up or format operations(see 4.1.6,
“CommandProcessingDuring Start-up andFormatOperations” onpage 187)

6. CheckCondition Statusfor Internal Error condition (see4.1.7,“Internal Error
Condition” on page 188)

7. CheckCondition Statusfor DeferredError condition (see4.1.8,“DeferredError
Condition” on page 189)

8. CheckCondition Statusfor DegradedMode condition (see 4.1.9,“Degraded
Mode” on page 190)

9. Reservation Conflict Status(see 4.1.10,“CommandProcessing While Reserved”
on page 202)

10. CheckCondition Statusfor invalid commandopcode
11. CheckCondition Statusfor invalid command descriptor block

The highest priority internalcondition that preventscommandexecution is reported
by the Target, provided there is no bus error.

For all Check Conditions,Sense data isbuilt by the Target provided avalid LUN
address isknown. Sense data is cleared by theTargetupon receipt of any subse-
quent command to the LUNfrom the Initiatorreceiving theCheckCondition
Status.
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4.1.2 Invalid LUN Processing
An invalid LUN may be identified by theTargetafter receiving thefirst Identify
message or the CDB if noprevious Identifymessage hasbeenreceived. If anIden-
tify message is receivedprior to theCommandphase, then the LUNspecified in the
CDB is ignored. The Target accepts thefirst Identify message with an invalidLUN,
without returning a MessageRejectmessage. TheTargetalsocontinues to the
Commandphase toreceive the CDBfrom the Initiator.

The Target's response to aninvalid LUN varies with thecommand, asfollows:

Inquiry Execute thecommand,return the Inquiry datathat indicates
unknowndevicetype (byte 0 =7Fh), and returnGood
Status. All other bytes arevalid (see 1.3,“Inquiry” on
page 28).

RequestSense Execute thecommand,return thesense datawith the Sense
Key set toIllegal Requestand the AdditionalSenseCode
and Qualifier set toLogical Unit Not Supported, and return
Good Status(see also 1.20,“RequestSense” on page121).

All Others Do not execute thecommand andreturn CheckCondition
Status. Since theInitiator is not addressing a validLUN, no
Sense data isbuilt for the failedcommand.

In all cases, theTarget's response to thecommand for aninvalid LUN does not
affect thecurrent execution of acommand on avalid LUN for this Initiator or any
other Initiator.

An Identify message with adifferent LUN from the one in thefirst Identify message
may be receivedbefore a BusFree phase hasoccurred. In thiscase, thesecond
LUN is considered to be invalid. This causes theTarget to go to the Bus Free
phase tosignal acatastrophic error.
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4.1.3 Incorrect Initiator Connection
It is an Incorrect Initiator Connectionerror if any of thefollowing occurs:

an Initiator attempts toestablish anI_T_L nexuswhen an I/Oprocess (either
queued oractive)with an I_T_L nexus alreadyexistsfrom a previouscon-
nection with the same Initiator

Note: It is not an Incorrect InitiatorConnection toreconnect to analready
establishedI_T_L nexus if it is in order to send anAbort, Abort Tag,
Continue I/O Process, Clear Queue, or Bus DeviceResetmessageduring
the sameMESSAGE OUTphase as theIdentify message.

an Initiator attempts toestablish anI_T_L_Q nexus when anI_T_L nexus
already existsfrom a previousconnection with the same Initiator

an Initiator attempts toestablish anI_T_L nexuswhen an I_T_L_Qnexus
already existsfrom a previousconnection with the same Initiator

Note: It is not an Incorrect InitiatorConnection tosend aRequestSense
command without a Queue Tagmessage when sense ispending on the
logical unit for the Initiatorthat issues theRequestSensecommand.

an Initiator attempts toestablish anI_T_L_Q nexus when an I/O process
(eitherqueued oractive) with thesameI_T_L_Q nexus alreadyexistsfrom a
previousconnection

Note: It is not an Incorrect InitiatorConnection toreconnect to analready
establishedI_T_L_Q nexus if it is in order to send anAbort, Abort Tag,
Continue I/O Process, Clear Queue, or Bus DeviceResetmessageduring
the sameMESSAGE OUTphase as theIdentify message.

If any of the aboveerrors occur, allqueued I/Oprocesses and active I/O processes
associated with the issuingInitiator on thespecified logicalunit are terminated. The
current I/O process is ended with aCheckCondition Status, the sense key is set to
Aborted Commandand the additionalsensecode is set toOverlapped Commands
Attempted. Status is only returned for the current I/Oprocess.
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4.1.4 Command Processing During Execution of Active I/O Process
When theTarget is notexecuting any active I/O processes, a new I/O process is
permitted toexecute (unless execution is prevented byanotherinternal Targetcon-
dition listed in 4.1.1,“Priority of SCSI StatusByte Reporting” onpage 179).

If an active I/O processdoesexist when theTargetreceives a newcommand, then
the Target determines if:

CheckCondition Statuswith Sense Key = Aborted Commandis returned for an
Overlapped CommandsAttemptederror

the command ispermitted toexecute

the command isadded to thecommandqueue

Queue Full Statusis returned

Busy Statusis returned

If an active I/O processdoesexist when theTargetreceives a newcommand, then
the Target determines how the newcommandshould be handledbased on thefol-
lowing rules:

CheckCondition Statusis returned with Sense Key set toAborted Commandfor
an Overlapped CommandsAttemptederror if:

− See 4.1.3,“Incorrect InitiatorConnection” onpage 181 for theconditions
which cause this error.

The command ispermitted toexecute if:

− the command is anInquiry or RequestSensecommand. (see 4.2,“Priority
Commands” onpage 203.)

CheckCondition Statusis returned with Sense Key set toLogical Unit Not
Readyif:

− the start-up operation or format operation is anactive process. See 4.1.6,
“CommandProcessingDuring Start-up and Format Operations” on
page 187 for the exactconditions whichcause this responce.

Note: If a Unit Attention ispending when thiscondition exists, the Sense
Key is set toUnit Attention rather thanLogical Unit Not Ready
since UnitAttention has ahigher reporting priority.(See 4.1.1,“Pri-
ority of SCSI StatusByte Reporting” onpage 179).

The command ispermitted toexecute if:

− the conditions toexecuteconcurrently are met.(See 4.4,“Concurrent
CommandProcessing” on page207).

The command isadded to thecommandqueue for an I_T_Lnexus if:

− no Queue Tagmessage was receivedduring theconnection which estab-
lished the I/O process, and

− disconnection isallowed for thecurrent I/Oprocess, and

− there is noqueued I/Oprocess or active I/O processcorresponding to the
I_T_L nexus for the current I/Oprocess, and

− the command is notlinked to a previouscommand.

The command isadded to thecommandqueue for an I_T_L_Qnexus if:
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− a Queue Tagmessage was receivedduring theconnection whichestablished
the I/O process, and

− TaggedQueuing is enabled(DQue = 0), and

− an I/O process (either active orqueued)exists at theTarget for this Initi-
ator, and

− disconnection isallowed for thecurrent I/Oprocess, and

− there is noqueued I/Oprocess or active I/O processcorresponding to the
I_T_L_Q nexus for the current I/Oprocess, and

− the command is notlinked to a previouscommand.

Queue Full Statusis returned if:

− the commandwould otherwise bequeued(according to the rules described
above) but the commandqueue isfull and all slots are utilized, or

− the commandwould otherwise bequeued(according to the rules described
above) but all of the availablecommandqueueslots not reserved for use by
another Initiator areutilized, or

− TaggedQueuing is enabled(DQue = 0) and a Format Unitcommand was
previouslyqueued but has not yet begunexecution, or

− TaggedQueuing is enabled(DQue = 0) and aStart Unit command was
previouslyqueued but has not yet begunexecution.

Busy Statusis returned if:

− TaggedQueuing isdisabled(DQue = 1) and a Format Unit command was
previouslyqueued but has not yet begunexecution, or

− TaggedQueuing isdisabled(DQue = 1) and aStart Unit command was
previouslyqueued but has not yet begunexecution, or

− the commandwould otherwise bequeued(according to the rules described
above) but disconnection is notallowed for thecurrent I/Oprocess.

If a command isqueued,commandexecution maystill be prevented at a later time
when the command is dequeued tobecome anactive I/O process. Thisoccurs if
commandexecution is prevented byanotherinternal Target conditionlisted in 4.1.1,
“Priority of SCSI StatusByte Reporting” onpage 179 at the time thecommand is
dequeued.
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4.1.5 Unit Attention Condition
The Targetgenerates a UnitAttention condition when one of thefollowing occurs:

Target has beenreset

This includesPower-Onreset,SCSI Busreset, Bus DeviceResetmessage, or
Self Initiated reset. In all of thesecases, a UnitAttention condition isgenerated
for each Initiator. The AdditionalSenseCode andAdditional SenseCode
Qualifier reported isPower On, Reset, or BusDeviceResetoccurred.

Mode Selectcommand hasbeenexecuted

In this case, a UnitAttention condition isgenerated for allInitiators except the
one thatissued theMode Selectcommand. TheAdditional SenseCode and
Additional SenseCodeQualifier reported isMode ParametersChanged. The
Unit Attention condition isgenerated if any of thecurrentpageparameters are
set by the ModeSelectcommand. TheTarget does not check to seethat the
old parameters aredifferent from the new parameters. Forexample: If the Ini-
tiator issues aMode Sensecommandwith a page code toreport the current
values followed by aMode Selectcommand with thesame parameterlist, a
Unit Attention condition isgenerated despite the factthat thecurrent parame-
ters were notchanged from their previousvalue. However, if the Targetdetects
an illegalparameter or error condition prior tomodifying thecurrent parame-
ters, a UnitAttention condition is notgenerated since theparameterswere not
set. The UnitAttention condition isalso not generated if theMode Select
commandparameterlist does not include anypages and only theheader or
header/block descriptor is present.

Format Unit command hasbeenexecuted

In this case, a UnitAttention condition isgenerated for allInitiators except the
one thatissued the Format Unitcommand. TheAdditional SenseCode and
Additional SenseCodeQualifier reported isNot Ready To ReadyTransition,
(Medium mayhavechanged). This indicatesthat theblock descriptorparame-
ters from the last Mode Selectcommandhave been used and are now consid-
eredcurrentvalues.

Write Buffer command to downloadmicrocode has beenexecuted

In this case, a UnitAttention condition isgenerated for allInitiators except the
one thatissued theWrite Buffer command. TheAdditional SenseCode and
Additional SenseCodeQualifier reported isMicrocode hasbeen changed.

Commands Cleared by a ClearQueueMessage

This Unit Attention condition isgenerated after anInitiator sends a Clear
QueueMessage. The UnitAttention condition isgenerated for allother Initi-
ators with I/Oprocessesthat were either active orqueued for thelogical unit.
The AdditionalSenseCode andAdditional SenseCodeQualifier reported is
CommandsCleared by Another Initiator.

Spindles Synchronized

This Unit Attention isgenerated when the Drive enters the spindlemotor syn-
chronizationstate. In thiscase, a UnitAttention condition isgenerated for all
Initiators. The AdditionalSenseCode andAdditional SenseCodeQualifier
reported isSpindles Synchronized. When this Unit Attention isgenerated, the
Unit Attention for Spindles not Synchronized iscleared(they are mutually
exclusive). See 4.5,“Motor Synchronization” onpage 208 formore informa-
tion on this Unit Attention.
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Spindles Not Synchronized

This Unit Attention isgeneratedwhen theDrive could not enterinto or falls
out of the spindlemotor synchronization state. If the Drive could not enter
into the synchronizationstate, a UnitAttention condition isgenerated for all
Initiators. If the Drivefalls out of thesynchronization state, aUnit Attention
condition isgenerated forInitiators other than thefirst Initiator to detect the
synchronization error. The AdditionalSenseCode andAdditional SenseCode
Qualifier reported isSpindles Not Synchronized. When this Unit Attention is
generated, the UnitAttention for Spindles Synchronized iscleared(they are
mutually exclusive). See 4.5,“Motor Synchronization” onpage 208 formore
information onthis Unit Attention.

The Unit Attention conditionpersists for eachInitiator until that Initiator clears the
condition from thelogical unit asdescribed below.Severalcommands arehandled
as special casesduring a UnitAttention condition. Thesecases arealso discussed
below.

If the Targetreceives acommandfrom an Initiatorbefore reporting aCheck Condi-
tion Statusfor a pending UnitAttention condition forthat Initiator, the Target's
responsevaries with thecommand asfollows:

Inquiry Execute thecommand,return Good Status, and preserve the
Unit Attention condition.

RequestSense Execute thecommand,return any pendingsensedata, return
Good Status, and preserve the UnitAttention condition. If
there is not any pendingsensedata, thesense data associated
with the highest priority UnitAttention condition is returned
and the highest priority UnitAttention condition iscleared
for this Initiator.

All Others Do not execute thecommand,return aCheckCondition
Status, and clear thehighest priorityUnit Attention condi-
tion for this Initiator. If the following commandfrom this
Initiator is Request Sense, then thesensedataassociated
with the highest priority UnitAttention condition is
returned. Otherwise, it is lost.

The Target's response to the nextcommandreceivedfrom an Initiatorafter
reporting aCheckCondition Status for a pending UnitAttention condition forthat
Initiator, varies with thecommand asfollows:

Inquiry Execute thecommand,return Good Status, and preserve any
lower priority Unit Attention condition(s) forthat Initiator
(sense data for the highestpriority Unit Attention condition
is lost).

RequestSense Execute thecommand,return aSense key ofUnit Attention
and AdditionalSenseCode andQualifier that corresponds to
the highest priority UnitAttention condition, returnGood
Status, and preserve any lowerpriority Unit Attention
condition(s).

All Others Execute thecommandunless prevented byanotherhigher
priority status (see4.1.1,“Priority of SCSI StatusByte
Reporting” onpage 179 formore information) or another
lower priority Unit Attention Condition, and return the
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appropriate status for thecommand. (Sense data for the
highest priority UnitAttention condition islost).

More than one Unit Attention condition may begenerated for anInitiator before
that Initiator clears the UnitAttention condition. EachUnit Attention condition is
reported one at a time until they all have been reported andcleared. The highest
priority Unit Attention condition is reportedfirst. The order in which the Target
checks for each UnitAttention conditiondetermines their priority (highest priority
first) as follows:

1. Reset (Target has beenreset)

2. Mode SelectParameters Changed(Mode Selectcommand hasbeenexecuted.)

3. Not Ready To Ready Transition (Medium May HaveChanged)(Format Unit
command hasbeenexecuted.)

4. Microcode Has Been Changed(Write Buffer command to download microcode
has beenexecuted.)

5. Commands Cleared ByAnother Initiator (CommandsCleared by a Clear
Queue Message)

6. Spindles Synchronized

7. Spindles Not Synchronized
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4.1.6 Command Processing During Start-up and Format Operations
If the Targetreceives acommandfrom an Initiatorwhile the Target isexecuting a
start-up or format operation, the Target's responsevarieswith the command as
follows:

Inquiry Execute thecommand andreturn Good Status.

RequestSense Execute thecommand,return aSense key ofNot Readyand
an AdditionalSensecode ofLogical Unit Not Readyand
return Good Status.

The AdditionalSensecode Qualifierthat is returned is
dependent on type of I/Oprocessesthat areactive:

For the Start/Stop Unitcommand and the Auto-startopera-
tion, thequalifier returned islogical unit is in the process of
becomingready. For the Format Unit command, thequal-
ifier returned isLogical Unit Not Ready,Format in Progress,
and the Sense keyspecificbytes are set toreturn theprogress
indication.

Start/Stop Unit If the start-up operation is anactive process and aStart/Stop
Unit command(either active orqueued)does notexist at the
Target from this Initiator, and disconnection isallowed for
the current I/O processthen:

The command isadded to thecommandqueue.

Otherwise:

Do not execute thecommand andreturn Check Condi-
tion Status. The Sense data generated is described in
RequestSenseabove.

All Others Do not execute thecommand andreturn CheckCondition
Status. The Sense data generated is described inRequest
Senseabove.
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4.1.7 Internal Error Condition
The Targetgenerates anInternal Error condition for allInitiators when:

an internally initiatedoperationcompletes with an unrecoverable error.

The following is a list ofinternally initiated error conditions:

− During theexecution of the start-upsequence forAuto Start (toautomat-
ically start the spindlemotor) after theSCSI bus has beenenabled and prior
to completion of the bring-upsequence.

− Following a SCSI Hardwarereset or aSCSI BusDeviceResetmessage if
the reset was receivedduring astart-upsequence with theAuto Start func-
tion enabled. Thestart-upsequence is executed if it has notbeenprevi-
ously executed andcompleted.

an unrecoverable error occurs during an internal Targetidle time function

An Internal Error conditioncauses Sense data to be generated and saved for allIni-
tiators. TheError Codefield of the Sense data is set for aCurrent Error(70h) and
the Sense Key is set toHARDWARE ERROR. Recovered errors are not reported.
Any outstandingDeferredError condition iscleared for allInitiators and theassoci-
ated Sense data is lost.(The Internal Error condition andDeferredError condition
are mutually exclusive.)

The Internal Error conditionpersists for eachInitiator until that Initiator clears the
condition from thelogical unit asdescribed below.Severalcommands arehandled
as special casesduring an InternalError condition. Thesecases arealso discussed.

If the Targetreceives acommandfrom an Initiatorwhile an Internal Errorcondi-
tion exists forthat Initiator, the Target's responsevarieswith the command as
follows:

Inquiry Execute thecommand,return Good Status, and do not clear
the Internal Error condition.

RequestSense Execute thecommand,return thesense data generated by the
Internal Error condition, returnGood Status, and clear the
Internal Error condition forthat Initiator.

All Others Do not execute thecommand,return CheckCondition
Status, and clear theInternal Error condition. If thefol-
lowing commandfrom this Initiator isRequestSense,then
the sense data associated with theInternal Error condition is
returned. Otherwise, it is lost.
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4.1.8 Deferred Error Condition
The Targetgenerates a DeferredError condition for allInitiators when:

an external initiatedoperationcompletes in error.

The following is a list ofexternal conditions:

− During theexecution of an immediateStart/Stop Unitcommandafter Good
Status has been returned and prior to completing the startunit operation.

− During theexecution of an immediate FormatUnit commandafter Good
Statushas been returned and prior to completing the format operation.

− In the case of write caching,during execution of a Writecommandafter
Good Statushas been returned and prior towriting the data to themedia.

A DeferredError conditioncauses Sense data to be generated and saved for allIniti-
ators. TheError Codefield (byte 0) of theSense data is set for a DeferredError
(71h) and the Sense Key is set to eitherRECOVERED ERROR,MEDIUM
ERROR, or HARDWARE ERROR.Both recoverable and unrecoverable errors
are reported. Any outstanding InternalError condition iscleared for allInitiators
and the associated Sense data is lost.(The Internal Error condition andDeferred
Error condition are mutuallyexclusive.)

The DeferredError conditionpersists for eachInitiator until that Initiator clears the
condition from thelogical unit asdescribed below.Severalcommands arehandled
as special casesduring a DeferredError condition. Thesecases arealso discussed.

If the Targetreceives acommandfrom an Initiatorwhile DeferredError condition
exists forthat Initiator, the Target's responsevarieswith the command asfollows:

Inquiry Execute thecommand,return Good Status, and do not clear
the DeferredError condition.

RequestSense Execute thecommand,return theSense data generated by
the DeferredError condition, returnGood Status, and clear
the DeferredError condition forthat Initiator.

All Others Do not execute thecommand,return CheckCondition
Status, and clear theDeferredError condition. If thefol-
lowing commandfrom this Initiator isRequestSense, then
the DeferredError Sense data isreturned. Otherwise, it is
lost.

DeferredError conditions are not reported if theoption pin isgrounded (see4.15,
“Option Pin” on page 223).
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4.1.9 Degraded Mode
There arecertain errors orconditionsthat impair the Target'sability to function
normally. Rather thanfail hard, the Target isdesigned to be as responsive as pos-
sible. Also, in most cases,some action on the part of the Initiator may beused to
restorenormal operation. This mode oflimited operation iscalledDegradedMode.

The following sections address causes ofDegradedMode, characteristics and limita-
tions the Target has in DegradedMode, andactionsthat may betaken torestore
normal operation.

4.1.9.1 Reasons for Entering Deg raded Mode
The Target enters DegradedMode for any of thereasonsshownbelow. Not all
reasons are error conditions(for example, theTarget powers up in DegradedMode
and DegradedMode does notclearuntil, among otherrequirements, the

spindle spinsup).

The spindlemotor is notspinning or is not at itsproperspeed. (Motor Stop
Degraded)

The motor may not bespinning for any ofseveralreasons:

− The motor has not spun upyet, either because thepoint of Auto Start has
not beenreached (if enabled), or because aStart/Stop Unitcommand has
not beenissued tostart themotor.

− The motor hasbeen stopped by a Start/StopUnit command.

− A spindle failure has caused theTarget tostop thespindle.

− A Self Initiated Reset has occurred.

The configuration records have notbeenread or are not readable.
(Configuration SectorDegraded)

During theexecution of the start-upsequence, the Targetreads aportion of its
Reserved Areacalled theconfiguration records. Errorsprior to this read, or a
failure of theread, result in entering DegradedMode.

RAM microcode is not loaded. (Microcode Degraded)

During theexecution of the start-upsequence, the Target loads its microcode
from the Reserved Area. The Targetenters DegradedMode if this loadcannot
be achieved.DegradedMode isalso enteredafter failures of amicrocodedown-
load operation by way of theWrite Buffer command.

Failure of a Send Diagnosticself-test, astart-upsequence,abnormal termination
of Track Squeeze Recovery inDRP, orother internal Targetfailures. (Power
on Self Test Degraded)

There areseveral differentreasons for entering this DegradedMode. All of
these reasons are related to errorcondition andfailureswithin the Target. The
reasons for entering this degraded mode include thefollowing:

− The Target doesextensiveself testing aspart of the start-upsequence or as
a result of executing the Send Diagnosticcommand with the SlfTst option.
A failure of either of these tests places theTarget in this DegradedMode.

− The Targetperiodicallyadjusts the trackfollowing position foreach data
head, to compensate for mechanical expansions and contractions due to
temperaturechanges. If one of theseadjustmentsfails, theTarget enters
this degraded mode topreventwriting data off-track.
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− The TrackSqueeze Recovery steps in DRP requiresthat sectors radially
adjacent to the error sector be temporarilymoved to theReserved Area. If
this DRP step is abnormally terminated thisdegraded mode is entered.

A Format Unit or Reassign Blockscommand, or an automaticreallocation
failed or wasabnormally terminated. (Format Degraded, ReassignDegraded)

Format Unit,Reassign Blocks, andautomaticreallocation operationsmust
completesuccessfully for theDrive to be useable. If one of theseoperationsfail
or is terminated by areset, a Bus DeviceReset orAbort message, aSelf Initi-
ated Reset, aloss ofpower, or certainSCSI errors, the Target enters Degraded
Mode.
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4.1.9.2 Limitations of the Drive While in Degraded Mode
Severalcommands are notexecuted by theTargetwhile in DegradedMode. If
DegradedMode does not allow thecommand toexecute, thecommand is failed
with a CheckCondition status and the appropriateSenseData isgenerated. The
Sense Key is set to Not Ready. TheAdditional SenseCode and theAdditional
SenseCodeQualifier is dependent on the type of DegradedMode assummarized
below.

More than one DegradedMode mayexist at thesame time. Only thehighest pri-
ority DegradedMode that prevents commandexecution is reported to the Initiator.
The order in which the Target checks for each type of DegradedMode determines
their priority (highest priorityfirst) as follows:

1. The spindlemotor is notspinning or is not at itsproperspeed. (Motor Stop
Degraded)

The Sense Key isNot Ready, with a SenseCode/Qualifier ofLogical Unit Not
Readyinitializing command required.

2. The configuration records have notbeenread or are not readable.
(Configuration SectorDegraded)

The Sense Key isNot Ready, with a SenseCode/Qualifier ofLogical Unit Failed
Self-Configuration.

3. RAM microcode is not loaded. (Microcode Degraded)

The Sense Key isNot Ready, with a SenseCode/Qualifier ofLogical Unit Failed
Self-Configuration.

4. Failure of a Send Diagnosticself-test, astart-upsequence,abnormal termination
of Track Squeeze Recovery inDRP, orother internal Targetfailures. (Power
on Self Test Degraded)

The Sense Key isNot Ready, with a SenseCode/Qualifier ofDiagnosticFailure.

5. A Format Unit command failed or wasabnormally terminated. (Format
Degraded)

The Sense Key isNot Ready, with a SenseCode/Qualifier ofMedium Format
Corrupted,Format Command Failed.

6. Reassign Blockscommand failed or wasabnormally terminated. (Reassign
Degraded)

The Sense Key isNot Ready, with a SenseCode/Qualifier ofMedium Format
Corrupted,Reassign Failed.

7. An Auto Reassign failed or was abnormally terminated. (ReassignDegraded)

The Sense Key isNot Ready, with a SenseCode/Qualifier ofMedium Format
Corrupted,Reassign Failed.
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4.1.9.3 Summary of Target's response to each SCSI Command in Degraded Mode
A summary of the Target'sresponse to eachSCSI command that isreceivedduring
DegradedMode isshown in thefollowing tables:

Inquiry, Read Buffer, RequestSense, Start/Stop Unit,Write Buffer (except
download and save) commands

Degraded Mode Description

Motor Stop
Degraded
Configuration
SectorDegraded
Microcode
Degraded
Power on Self
Test Degraded
Format Degraded
Reassign
Degraded

Executes.

Success: Reports Goodstatus.

Failure: Generates CheckCondition

Write Buffer (download & save) command

Degraded Mode Description

Motor Stop
Degraded
Configuration
SectorDegraded
Power on Self
Test Degraded

Does notexecute.Generates Check Condition.

Microcode
Degraded
Format Degraded
Reassign
Degraded

Executes.

Success: Reports Goodstatus.

Failure: Generates Check Condition. Enters
Microcode Degradedmode.
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Reassign Blockscommand

Degraded Mode Description

Motor Stop
Degraded
Configuration
SectorDegraded
Microcode
Degraded
Power on Self
Test Degraded
Format Degraded

Does notexecute.Generates Check Condition.

ReassignDegraded Executes.

Note: The LBA specified by thecommand must
match theoriginal LBA that wasbeing reas-
signed inorder to resume the Reassign Blocks
operation. Otherwise,Check Condition Status
is returned and thecommand is notexecuted.

Success: Reports Goodstatus. ClearsReassign
Degradedmode.

Failure: Generates Check Condition.Reassign
Degradedmode is not cleared.

Synchronize Cache, Write, Write Extended, Write Verify, Write Same, orWrite
Long command

Degraded Mode Description

Motor Stop
Degraded
Configuration
SectorDegraded
Microcode
Degraded
Power on Self
Test Degraded
Format Degraded
Reassign
Degraded

Does notexecute.Generates Check Condition.
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Test Unit Ready command

Degraded Mode Description

Motor Stop
Degraded
Configuration
SectorDegraded
Microcode
Degraded
Power on Self
Test Degraded

Executes. GeneratesCheck Condition.

Format Degraded
Reassign
Degraded(FRDD
bit set to 0, see
1.6.2,“Page 0 -
Vendor Unique
Parameters” on
page 59.)

Executes. GeneratesCheck Condition.

Format Degraded
Reassign
Degraded(FRDD
bit set to 1, see
1.6.2,“Page 0 -
Vendor Unique
Parameters” on
page 59.)

Executes.ReportsGood status or statusother than
DegradedMode.

Success: Reports Goodstatus.

Failure: Generates Check Condition.
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Format Unit command

Degraded Mode Description

Motor Stop
Degraded
Configuration
SectorDegraded
Microcode
Degraded
Power on Self
Test Degraded

Does notexecute.Generates Check Condition.

Format Degraded Executes.

Success: Reports Goodstatus. ClearsFormat
Degraded. ClearsReassignDegradedif it
existsinternally.

Failure: EntersFormat Degradedmode. Generates
Check Condition.

ReassignDegraded Executes.

Success: Reportsgood status.ClearsReassign
Degradedmode.

Failure: EntersFormat Degradedmode. Generates
Check Condition.
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SendDiagnosticscommand

Degraded Mode Description

Motor Stop
Degraded
Configuration
SectorDegraded
Microcode
Degraded

Does notexecute.Generates Check Condition.

Power on Self Test
Degraded

Executes.

Success: Reports Goodstatus. ClearsPower on Self
Test Degradedmode.

Failure: EntersPower on Self Test Degradedmode.
Generates Check Condition.

Format Degraded Executes.

Success: ReportsCheck Condition withFormat
Degradedmode.

Failure: EntersPower on Self Test Degradedmode.
Generates Check Condition.

ReassignDegraded Executes.

Success: Reports Goodstatus. ClearsReassign
Degradedmode.

Failure: Generates Check Condition. Depending
on the cause of thefailure, Power on Self
Test Degradedmode may be entered.
ReassignDegradedmode is not cleared.

Read, Read Extended, Read Capacity withPMI=1, Read Long, or Verify com-
mands

Degraded Mode Description

Motor Stop
Degraded
Configuration
SectorDegraded
Microcode
Degraded

Does notexecute.Generates Check Condition.

Power on Self Test
Degraded

Executes.

Success: Reports Goodstatus.

Failure: Generates Check Condition.

Format Degraded Does notexecute.Generates CheckCondition with
Format Degraded.

ReassignDegraded Executes.

Success: Reports Goodstatus.

Failure: Generates Check Condition.
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DegradedMode affects theoperation of the automaticrewrite/reassignment function
and various internal Targetidle time functions asshown in thefollowing tables:

Mode Selectwith Save Parameters bit = 1

Degraded Mode Description

Motor Stop
Degraded
Configuration
SectorDegraded
Microcode
Degraded
Power on Self
Test Degraded

Does notexecute.Generates Check Condition.

Format Degraded
Reassign
Degraded

Executes.

Success: Reports Goodstatus.

Failure: Generates Check Condition.

All Other commands

Degraded Mode Description

Motor Stop
Degraded
Configuration
SectorDegraded
Microcode
Degraded

Does notexecute.Generates Check Condition.

Power on Self
Test Degraded
Format Degraded
Reassign
Degraded

Executes.

Success: Reports Goodstatus.

Failure: Generates Check Condition.

Automatic Rewrite/Reassignment function

Degraded Mode Description

Motor Stop
Degraded
Configuration
SectorDegraded
Microcode
Degraded
Power on Self
Test Degraded
Format Degraded
Reassign
Degraded

Does notexecute.
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Update of Performance CounterData in Reserved Area andError Logging func-
tion

Degraded Mode Description

Motor Stop
Degraded
Configuration
SectorDegraded
Microcode
Degraded
Power on Self
Test Degraded

Does notexecute.

Format Degraded
Reassign
Degraded

Executes.

Thermal Compensation andDisk Sweep function

Degraded Mode Description

Motor Stop Degraded Does notexecute.

Configuration
SectorDegraded
Microcode
Degraded
Power on Self
Test Degraded
Format Degraded
Reassign
Degraded

Executes.
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4.1.9.4 Exiting D egraded Mode
There are one or moreactionsthat cause theTarget toattempt toexit each
DegradedMode. See Appendix C, “RecommendedInitiator Error Recovery
Procedures” onpage 265 for a description of therecommended Initiator action for
each DegradedMode condition.

The following is a list of theactions and conditionsthat cause theTarget toattempt
to exit various DegradedModes:

The Target isreset by aPower-Onreset orSelf Initiated Reset, and the function
to automatically start the spindlemotor isenabled via theAuto Start jumper
(seeproduct FunctionalSpecification).

When this occurs, the Targetexecutes thestart-upsequence. (see4.18,
“Bring-Up Sequence” onpage 225). TheTarget attempts toclear the following
DegradedMode conditions:

− Motor Stop Degraded
− Configuration SectorDegraded
− Microcode Degraded
− Power on Self Test Degraded
− ReassignDegraded

The Target isreset by aSCSI Busreset or Bus DeviceResetmessage, and the
function to automatically start thespindlemotor isenabled via theAuto Start
jumper, and the Target has notpreviouslycompleted theinitial attempt to
execute thestart-upsequence.

When this occurs, the Targetexecutes thestart-upsequence. The Target
attempts toclear the followingDegradedMode conditions:

− Motor Stop Degraded
− Configuration SectorDegraded
− Microcode Degraded
− Power on Self Test Degraded
− ReassignDegraded

A Start Unit command isexecuted and theTarget has notpreviouslycompleted
the initial attempt toexecute thestart-upsequence.

When this occurs, the Targetexecutes thestart-upsequence. The Target
attempts toclear the followingDegradedMode conditions:

− Motor Stop Degraded
− Configuration SectorDegraded
− Microcode Degraded
− Power on Self Test Degraded
− ReassignDegraded

A Start Unit command isexecuted and theTarget haspreviouslycompleted the
initial attempt toexecute thestart-upsequence.

When this occurs, the Target only starts thespindlemotor anddoes not execute
the complete start-upsequence. The Targetattempts toclear the following
DegradedMode conditions:

− Motor Stop Degraded

A Write Buffer command with the DownloadMicrocode orDownloadMicro-
code andSaveoption isexecuted.

Page 200 of 297 —SCSI Specification



If the Write Buffer commandcompletessuccessfully, theTargetclears the fol-
lowing DegradedMode conditions:

− Microcode Degraded

A Send Diagnosticcommand isexecuted.

If the Send Diagnosticcommandcompletessuccessfully, theTargetclears the
following DegradedMode conditions:

− Power on Self Test Degraded
− ReassignDegraded

A Format Unit command isexecuted.

If the Format Unitcommandcompletessuccessfully, theTargetclears the fol-
lowing DegradedMode conditions:

− Format Degraded
− ReassignDegraded

A Reassign Blockscommand isexecuted. The LBAspecified by theReassign
Blocks command must be for thesame LBAthat waspreviously reassigned
when the Reassign DegradedMode wasentered. Otherwise, thecommand is
not executed and is ended withCheck ConditionStatus.

If the Reassign Blockscommandcompletessuccessfully, theTargetclears the
following DegradedMode conditions:

− ReassignDegraded
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4.1.10 Command Processing While Reserved
A logical unit is reserved after successfulexecution of the Reservecommand. Each
time a Reservecommand isexecutedsuccessfully, theTarget records theSCSI ID of
the Initiator that made thereservation and theSCSI ID of the Initiatorthat is to
receive thereservation. Thisinformation isneeded to determine whether subse-
quent commands should bepermitted or if theReservation ConflictStatusshould be
reported. The Initiatorthat made thereservation is theInitiator that issued the
Reservecommand. TheInitiator to receive thereservation may be either the same
or a differentInitiator (third-partyreservation).

Note: A third-party reservation(3rdPty bit equal to one) with theThird Party
Device ID setequal to the SCSI ID of the Initiatorthat issued theReserve
command is notdistinguishablefrom a Reservecommand with thethird
party (3rdPty) bit equal to 0. In eithercase, theTarget interprets both the
SCSI ID of the Initiatorthat made thereservation and theInitiator to
receive thereservation to be theSCSI ID of the Initiatorthat issued the
Reservecommand. Inthis case, a3rdPty release is notrequired, but is
allowed.

If the logical unit is reserved when a newcommand isreceived, theTarget examines
the commandopcode and the SCSI ID of theissuingInitiator to determine whether
a Reservation Conflict Statusshould be returned based on thefollowing rules:

1. If the issuingInitiator is the onethat made thereservation and also the one to
receive thereservation then:

All commands arepermitted.

2. If the issuingInitiator is neither the onethat made thereservation nor the one
to receive thereservation then:

A RequestSense orInquiry command ispermitted.
A Releasecommand ispermitted but isignored.
Any other commandresults in aReservation Conflict Status.

3. If the issuingInitiator is the onethat made thereservation but is not the one to
receive thereservation then:

An Inquiry, Request Sense,Reserve, or Releasecommand ispermitted.
Any other commandresults in aReservation Conflict Status.

4. If the issuingInitiator is not the onethat made thereservation but is the one to
receive thereservation then:

A Reservecommandresults in aReservation Conflict Status.
A Releasecommand ispermitted but isignored.
Any other command ispermitted.

If a Reservation Conflict Statusis not reported and thecommand ispermitted, then
the Targetchecks thenext highest priority internalcondition to determine whether
execution is allowed. See4.1.1,“Priority of SCSI StatusByte Reporting” on
page 179 formore information.
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4.2 Priority Commands
Certain SCSIcommandsalways executewithout returning aBusy Status,
Reservation Conflict Status, or Queue Full Statusin response to thecommand.
Thesecommandsare:

Inquiry
RequestSense

Thesecommands do notdisconnect from theSCSI bus prior to completion.They
are executedprior to attempting to complete the execution of anyother pending
command that hasdisconnected from theSCSI bus. Therefore, a second priority
command cannot bereceivedduring the execution of a prioritycommand.

Thesecommands areneverqueued whether or not thecommand issent with a
queuetag. However, therules for anIncorrect InitiatorConnectionstill apply to
priority commands. (see4.1.3,“Incorrect InitiatorConnection” onpage 181)
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4.3 Command Queuing
The Target supports bothTagged and Untagged Queuing. An Initiator can use
either Tagged or Untagged Queuing butcannot use both at thesame time. Both
tagged I/O processes anduntagged I/O processes can coexist in thecommandqueue
at the same time, provided they areassociated with differentInitiators.

The commandqueue isallocated on aFirst-In First-Out(FIFO) basis. See 4.3.2,
“TaggedQueuing” onpage 205 for exceptions to theFIFO execution order.

CommandQueuing is enabled anddisabled using theDQue bit in ModeSelect page
0Ah.

The following commands areneverqueued.

Priority Commands.(i.e. RequestSense andInquiry).

Commands linked to previouscommands. These aredefined to bepart of a
single I/O process. (Linked commands arealways executedimmediatelyfol-
lowing the previouscommandfrom the same Initiator. Noother Initiator's
commands areallowed to be executed between two linkedcommands.)

Commands for which disconnection is notallowed. (These mayresult in aBusy
Status.)

Commands in which a SCSI buserror occurred betweenselection andfirst dis-
connectionfollowing the receipt of theCDB.

Commands for an invalid LogicalUnit Number.

Commands which cause anOVERLAPPED COMMANDSATTEMPTED
error. (see 4.1.3,“Incorrect InitiatorConnection” onpage 181)

In the abovelisted situations, thecommandqueue isbypassed and thereceived
commandbecomes anactive I/O processimmediately. If one of the above situ-
ations occurs when there arequeued I/Oprocesses,those queued I/Oprocesses are
preserved in thecommandqueue in the order theywere received.

At the completion of anactive I/O process, thequeued I/Oprocess at thehead of
the queue is removed from the queue and becomes anactive I/O process.(See
4.3.6,“Termination of I/O processes” on page 207 for the circumstances in which
I/O processes can beremoved from the queuewithout executing.)

4.3.1 Untagged Queuing
The Target supports queuing one I/Oprocessfrom eachSCSI Initiator. Untagged
I/O processes are treated by theTarget asthoughthey were receivedwith Simple
Queue Tagmessages forpurposes of queuing.

Note: There is noguaranteethat I/O processes are executed in theorder theywere
received in amultiple initiator environment.Reserve and Releasecommands
must beused to temporarily"lock out" other Initiators if anyrestrictions
apply to the order ofcommandprocessing in amultiple initiator environ-
ment. The Queue AlgorithmModifier parametervalue of zero (restricted
re-ordering) inMode Select page0Ah, only applies tocommandsfrom the
same Initiatortagged withSimpleQueue Tagmessage.
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4.3.2 Tagged Queuing
The Target supports queuingmultiple commandsfrom one Initiator ifTagged
Queuing is enable.

Initiators may addcommands to the queue ordeletecommandsfrom the queue.
When a command isadded to the queue, the Initiator mayspecify thecommand is
to be execute next, in theorder received, orallow the theTarget to determine the
order of execution. The target reordering ofcommands is controlled by theMode
SelectPage 0Ah parameterQMOD. See1.6.9,“Page 0Ah -Control Mode
Parameters” onpage 88 formore information.

Commands received withHead ofQueuetags are executedLast-In First-Out
(LIFO). (See 3.1.17,“Queue Tag Messages (20h, 21h,22h)” on page 155 formore
detailsconcerningHead ofQueuetags.)

When a commandterminates withCheckCondition Status, commands in the queue
for that Initiator are notexecuted until acommand isreceived bythat Initiator.
Execution ofcommands in the queuefrom other Initiators is notaffected. See
4.3.5, “Effects of errors onCommandQueuing” onpage 206.

The Target can queue up to 32 I/Oprocesses. The value of the DisableQueuing
(DQue) bits determine how manycommands anInitiator may queue.

When TaggedQueuing(DQue = 1) isdisable, eachInitiator may queued one
command. Aninitiator with an active I/O process is not allowed toqueue any
commands.

When TaggedQueuing(DQue = 0) isenabled, the Targetreserves 2 slots in the
commandqueue foreach Initiator the Target hasreceived an I/Oprocess from,
once 2slotsbecomeavailable forthat Initiator. This prevents one Initiator from
locking out other Initiators. Queueslot reservations are lostwhen the Target
powersdown.

The remainingqueueslots are sharedamong allInitiators. Theexactnumber of
shared slotsdepend on thenumber ofInitiators that have sent I/Oprocesses to the
Target. Any of the Initiators may have aqueued I/Oprocess in one of these shared
slots. A single Initiator could use all the sharedqueueslots, if no other Initiator has
more than 2 queued I/Oprocess in thequeue. Thenumber of I/Oprocesses apar-
ticular Initiator can queuevariesbetween 2 and 32 I/Oprocesses depending on the
number ofInitiators that have sent I/O process to the target.

4.3.3 Queue Full
When TaggedQueuing is enabled(DQue = 0), theTarget responds withQueue
Full Statuswhen

The commandqueue isfull and all 32slots are utilized.

The commandqueue is notfull but all of the available slots not reserved for use
by anotherinitiator areutilized.

A Format Unit command hasbeen queued but has not yet beenexecuted.

A Start Unit command hasbeen queued but has not yet beenexecuted.
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4.3.4 Rules for Queuing commands
For a description of the rules forqueuing commands, see4.1.4,“CommandProc-
essingDuring Execution ofActive I/O Process” onpage 182.

4.3.5 Effects of errors on Command Queuing
When an I/Oprocess ends withCheckConditionStatus, the Target buildssense for
the Initiator associated with the I/O process which endedwith CheckCondition
Status. When anInitiator hassensepending, allqueued I/Oprocesses associated
with that Initiator that were in thecommandqueue prior to the connection in
which theCheckCondition Statuswas sent, are held in thequeue until thesense
data iscleared. TheSCSI operations ofactive I/O processes forthat Initiator are
suspended until thesense data is cleared. After thependingsense data in cleared,
normal execution and dequeuing resumes.This handling oferror conditions for
TaggedQueuing, corresponds toQErr = 0 in ModeSelect page0Ah.

Note: When thequeue operationregardingqueued I/Oprocessesfrom otherIniti-
ators is notaffected, I/Oprocesses may be executed in adifferent order than
they were received withrespect to multiple Initiators. See4.3.1,“Untagged
Queuing” onpage 204 formore information.

When theTarget returnsCheckCondition Status:

Execution of SCSI operations foractive I/O processes of theaffectedInitiator
are suspended until pendingsense data is cleared.

Note: the affected Initiatoris the Initiator whichreceived theCheckCondition
Status.

Dequeuing is suspended for theaffectedInitiator until the pendingsense data is
cleared.

Dequeuing of queued I/Oprocessesfrom unaffectedInitiators is not suspended,
unless execution ofSCSI operations for anactive I/O process aresuspended. In
that case,dequeuing of queued I/Oprocesses for allInitiators is suspended.

Subsequent commandsfrom the affectedInitiator clear sense andrestorenormal
queue operation for thatInitiator.

− A REQUEST SENSE commandfrom the affectedInitiator bypasses the
queue asdescribed in 4.2,“Priority Commands” onpage 203, executes
immediately, reports andclears thependingsense. AREQUESTSENSE
commandfrom the affectedInitiator cannotcause anIncorrect Initiator
Connection whensense ispending forthat Initiator.

− A commandother than REQUESTSENSEfrom the affectedInitiator will
clear thependingsense andthen behandledaccording to theprotocol
described in 4.1,“SCSI Protocol” onpage 179.

It is possible forqueued I/Oprocesses to not be executed in theorder expected
becausesome Initiatorshave dequeuing suspendedwhile others donot.

Relative execution order of allqueued I/Oprocesses for theaffectedInitiator is
preserved.

Relative execution order of allqueued I/Oprocesses for all unaffectedInitiators
is preserved.

Enqueuing operation is notaffected bypendingsense.
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4.3.6 Termination of I/O processes
I/O processes can beterminated in anumber ofways:

An I/O process ends normally either bybeing executed by theTarget or by
encountering an error.

The current I/O process for agiven Initiator is terminated by anAbort Tag
Message.

All I/O processes for a givenInitiator on thespecified logicalunit are terminated
by an Abort Message.

All I/O processes for a givenInitiator on thespecified logicalunit are terminated
by an Overlapped CommandsAttemptederror. See4.1.3,“Incorrect Initiator
Connection” onpage 181 for details ofthis error condition.

All I/O processesfrom all Initiators on thespecified logicalunit are terminated
by a Clear QueueMessage

All I/O processesfrom all Initiators are terminated by aSCSI BUS RESETor a
BUS DEVICE RESET MESSAGE.

4.4 Concurrent Command Processing
Concurrentprocessing is whenmultiple I/O processes are active(not queued) on
the samelogical unit. The Target supportsmultiple active I/O processes executing
on the samelogical unit. The Initiator becomesaware an I/O process isactive
when the Dataphase(Data In or Data Out) portion of that I/Oprocess has started.
The Initiator becomesaware multiple I/Oprocesses are activewhen the Target has
initiated theData phase of another I/Oprocess on the samelogical unit as thefirst
I/O process, before thefirst I/O process hascompleted the Status phase.

Two non-priority I/O processes are allowed to executeconcurrently on the same
logical unit. Priority commands arealways allowed to executeconcurrentlyregard-
less of thenumber ofactive I/O processes.

The following I/O processes are allowed to executeconcurrently:

Priority commands.(See 4.2,“Priority Commands” onpage 203).

− Inquiry

− RequestSense

The following command isallowed to executeconcurrently when theConcurrent
ProcessingEnable(CPE) bit is 1.(See 1.6.2,“Page 0 - VendorUnique Parameters”
on page 59)

Back to Backwrite commands.

When an I/Oprocess ends inCheckCondition Status, otheractive I/O processes
from the same initiator o the samelogical unit will not reconnect and completeexe-
cution until thesense data hasbeencleared. (See 4.3.5, “Effects oferrors on
CommandQueuing” onpage 206.)
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4.4.1 Back to Back Writes
Back to backwrites allowsmultiple write commandswhich write sequentiallogical
blocks, to be written to the mediawithout losing amotor revolution between the
ending of each writecommand and thebeginning of the following writecommand.

The Targetwill write back to back under thefollowing conditions:

Two (or more)write commands (Operation Code 0Ah or Operation Code 2Ah)
execute consecutively,without aninterveningcommand.

The writecommandsaddress consecutivelogical block ranges. Thelogical
block specified for thesecond writecommand is thenext logical block following
the last logicalblock to be written by thefirst write command.

One logicalblock of data has beenreceived in the bufferfrom the secondwrite
command in time toallow the media to be written before an additional revo-
lution would berequired.

ConcurrentProcessing is enabled(CPE = 1) orWrite Caching is enabled
(WCE = 1, FUA = 0).

When theTarget is required towrite the data to themedia before sending Status
(writes not cached), the writecommandsexecuteconcurrently. Following thecom-
pletion of theData Outphase andbefore the Statusphase of thefirst write
command, the Data Outphase of the secondwrite commandbegins. When thefirst
write command hascompletedwriting the data to themedia, and the second write
command isdisconnected, thefirst write commandreturns Status. The Target con-
tinues withwriting data to themedia for the secondwrite command without losing
a motorrevolution.

When theTarget iscaching writes,Good Statusis returnedbefore writing all the
data to the media.(Seedescription of WriteCache Enable(WCE) bit in 1.6.8,
“Page 8h -ReadCaching Parameters” onpage 85.) Execution of the secondwrite
commandbegins after thefirst write commandreturns status, butbefore thefirst
write command hascompletedwriting data to themedia. When theTargetcom-
pletes writing data to themedia for thefirst write command, data iswritten to the
media for the secondwrite command without losing amotor revolution.

Status for thefirst write command isalwaysreturnedbefore Status is returned for
the second writecommand. If thefirst write commandreturnsCheckCondition
Statusand the second writecommand isfrom the same initiator, execution ofSCSI
operations for the secondwrite command aresuspended. The secondwrite
commandwill resume execution when the pendingsense data is cleared.Dequeuing
and execution ofqueued commands for allinitiators on thelogical unit with the
pendingsensedata are suspended until the pendingsense data is cleared. (See 4.3.5,
“Effects of errors onCommandQueuing” onpage 206.)

4.5 Motor Synchronization
Motor synchronization is controlled by theMODE SELECT and the
START/STOPUNIT commands. See1.6.6,“Page 4h - Rigid Disk DriveGeom-
etry Parameters” onpage 80 and 1.27,“Start/StopUnit” on page 132 forcomplete
descriptions of eachcommand'srespective role regardingMotor Synchronization.

The Target does notattempt tochange the synchronization state until amotor start
operation (start-upsequence) is initiated even if the RPLfield in Page 4 of the
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MODE SELECT command hasbeen changedsince themotor was started. The
value of the RPLfield in Page 4 of theMODE SELECT commandthat is present
when amotor startoperation is initiatedis the valuethat determinesmotor synchro-
nization state.

The actual state of synchronization can bealtered by two differenttypes of events -

1. Any eventthat attempts astart the spindlemotor when the RPLfield has a
valueother than 00b.

If an Initiator wishes to place theDrive into a synchronized modeother than
the one that it iscurrently in, it must ensurethat thecurrent RPLfield has the
desired value and thepropersignals arepresent on the SpindleSynchronization
Cable (if required)beforethat attempt ismade. For example, if an Initiator
changes a Drive spindlesynchronization mode from NoSync toMasterSync
Control, it mustensurethat anotherDrive is driving the SlaveSync line with a
propersignal andthat no otherDrive is driving the MasterSync line beforethat
attempt ismade.

If changingfrom an unsynchronized state to a synchronizedstate, a UnitAtten-
tion condition isgenerated for all Initiators. Thesense key is set toUNIT
ATTENTION and theadditionalsense code/qualifier is set toSPINDLES
SYNCHRONIZED.

If changingfrom a synchronized state to an unsynchronizedstate, a UnitAtten-
tion condition isalso generated for all Initiators. Thesense key is set toUNIT
ATTENTION and theadditionalsense code/qualifier is set toSPINDLES
NOT SYNCHRONIZED.

If the Targetfails to achievesynchronization, aUnit Attention condition isgen-
erated for all Initiators. Thesense key is set toUNIT ATTENTION and the
additionalsense code/qualifier is set toSPINDLES NOTSYNCHRONIZED.

See 4.1.5,“Unit Attention Condition” onpage 184 formore information on
Unit Attentions.

2. An error conditionthat causes themotor to fall out of synchronization subse-
quent toachievingsynchronization is reported in twopossible ways.

If the loss ofsynchronization is detectedwhen an I/Oprocess is notexe-
cuting, the Targetcreates aunit attention condition for allinitiators. The
sense key is set toUNIT ATTENTION, the additionalsense code/qualifier
to SPINDLES NOTSYNCHRONIZED.
If detected by an I/O process, thefirst I/O process to detect the synchroni-
zation error, attempts to completeexecution of the I/O process. TheTarget
returnsCheckCondition Status for this I/O process. Thesense key is set to
RECOVEREDERROR if theTarget is able tosuccessfullycomplete the
I/O process. The additionalsense code/qualifier is set toSPINDLES NOT
SYNCHRONIZED. TheTarget thengenerates aUnit Attention condition
for all other Initiators. Thesense key is set toUNIT ATTENTION and
the additionalsense code/qualifier is set toSPINDLES NOT SYNCHRO-
NIZED. If in addition to theloss ofsynchronization,anothererror occurs,
the sense datawill be for the additional error and theUnit Attention will be
set for all initiators.

The value of the RPLfield Page 4 of theMODE SELECT commandalsoaffects
the way the FORMATUNIT commandoperates. The Targetalters themethod of
track andcylinder skewingdepending on whether the RPLfield is set tosynchro-
nized orunsynchronized operation.When the motorsynchronization mode is
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changed a FORMATUNIT command should beissued tochange the track and
cylinder skewing. The value of the RPLfield in Page 4 of theMODE SELECT
commandthat is present when aFORMAT UNIT isinitiated is the valuethat deter-
mines theskewingmethodused.

Note: If the drive isoperated in a synchronizedmode but wasformatted with the
RPL field set tounsynchronized mode,the Drive is effectively not synchro-
nizedeventhough thespindles are synchronized.

In summary, changing themotor synchronization mode is done asfollows:

Issue aMODE SELECT command with the RPLfield in Page 4 - Rigid Disk
Drive GeometryPage set to thedesired value.

Reformat theDrive using the FORMATUNIT command.

Change themotor status by:

− Issuing aSTART/STOPUNIT command with theStart bit = 1 (note: the
status of themotor can berunning or stopped) or

− Cycling power with theAuto Start jumper configured toautomatically start
the spindlemotor.
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4.6 Error Logs
The target maintains errorlogs in RAM and in the reservedarea for use in develop-
ment and Automatic/RecommendReassignment.When anerror occurs, it is
enteredinto the logs maintained in RAM and isanalyzed for
Automatic/RecommendReassignment. The contents ofthese RAMlogs are
copied to thereserved areaduring idle time to prevent impacts to performance. If
insufficient idle time isavailable tocopy the log contents to thereserved area and
the RAM logs are full, thecopyingwill occur following the completion of the
command onwhich thelast error occurred.When the logcontents arecopied at
the end of the command, thetargetwill disconnect from theSCSI bus, ifallowed,
and then reconnectbefore ending thecommand.

4.7 Automatic Rewrite/Reallocate - Recommend Rewrite/Reassign
The target supportsAuto and RecommendReallocate forREAD, WRITE,
WRITE andVERIFY, VERIFY, andWRITE SAME. VERIFY, andWRITE
SAME. (See 1.6,“Mode Select (6)” on page 55 for adescription of the bits used to
control automaticreallocation.)

Automatic andRecommendReallocate operate from within the read/write
command. When an automaticreallocation occurs, the read or writecommand
takes longer to complete.During this time, the target disconnects from theSCSI
bus, if allowed, and reconnects before ending thecommand.

Following is a description of the target behavior for eachsetting ofARRE. ARRE
settingsaffects all dataerrors (No SectorFound, DataSync Byte Errors andData
ECC Errors.)

ARRE = 1 - An error site determined toneed rewriting or reassignment during
a read is automatically rewritten orreallocated at theconclusion of the read and
prior to sending endingstatus. If thesite cannot beautomatically rewritten or
reallocated,then a recommendation forreassignment isgiven. The sitewill be
automatically rewritten orreallocatedonly if it can besuccessfullyread.
ARRE = 0 - An error site determined toneed rewriting or reassignment during
a read isrecommended forrewriting or reassignment at theconclusion of the
read.

The setting of theARRE bit is checked and the targetwill automatically
rewrite/reallocate orrecommendrewrite/reassign for the followingcommands.

Read(6)
Read(10)

The target willrecommendrewrite/reallocate butwill not auto rewrite/reallocate for
the following commands.

Verify
Verify Portion ofWrite andVerify

For all other commands theARRE setting is ignored and the targetwill not auto-
matically rewrite/reallocate orrecommendrewrite/reassign.

Following is a description of the target behavior for eachsetting ofAWRE. AWRE
settingsaffect only No SectorFounderrors on writes.
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AWRE = 1 - An error site determined to need reassignment during awrite is
automaticallyreallocated at theconclusion of thewrite andprior to sending
ending status. If thesite cannot beautomatically reallocated,then a recommen-
dation for reassignment isgiven. The site isautomaticallyreallocatedonly if the
write recovery succeeded and the site canthen beread.
AWRE = 0 - An error site determined to need reassignment during awrite will
be recommended forreassignment at the conclusion of thewrite.

The setting of theAWRE bit is checked and the targetwill automaticallyreallocate
or recommendreassign for the followingcommands.

Write(6)
Write(10)
Write Same
Write portion of Write andVerify

For all other commands theAWRE setting is ignored and the targetwill not auto-
matically rewrite/reallocate orrecommendrewrite/reassign.

Auto/RecommendReallocate information is communicated via thesense data
returned following acommandduring which asite was determined to needrewriting
or reassignment. The LBA returned in thesense data is the LBAthat wasdeter-
mined toneed rewriting or reassignment. TheSenseKey/Code/Qualifier combina-
tions listed below is alist of all possiblecombinations that arevalid for Auto
Reallocate/RecommendReassign.

It is important to note that AutoReallocate/RecommendReassign isaffected by the
PER, QPE, andRPFAE bits.

Note: The x is a logical'don't care'.

The sense datacombinationsassociatedwith auto/recommendrewrite/reallocate are
listed below.

Table 111. Auto/RecommendRewrite/ReallocatePER/QPE andRPFAE combina-
tions.. Results ofVarious PER, QPE, RPFAE bit settings.

PER QPE RPFAE Result

0 x 0 RecoveredErrors are notreported.

0 x 1 Only recoverederrorswith auto/recommendrewrite/reallocate
sensedata arereported.

1 0 x All recovered errors are reported.

1 1 x Recovered errors above the QPE threshold are reported and
all recovered errors that haveauto/recommend
rewrite/reallocate sensedata arereported.

Page 212 of 297 —SCSI Specification



Table 112. Auto/RecommendRewrite/ReallocateSensedatacombinations.. Sense
datacombinations for automatic orrecommendrewrite or reallocate.

Key Code Qual. Description

1 0C 01 Recovered Writeerror - Auto Reallocated.

3 0C 02 Recovered Writeerror - autoreallocatefailed.

1-3 0C 03 Write Error - RecommendReassign.

3 11 04 Auto reallocate failed due to unrecoveredread error.

3 11 0B Unrecoveredread error - RecommendReassign.

1-3 14 05 Record NotFound -RecommendReassign.

1 14 06 Record NotFound -dataAuto-Reallocated.

1 16 01 Sync ByteError - dataRewritten.

1 16 02 Sync ByteError - recommendRewrite.

1 16 03 Sync ByteError - dataauto-reallocated.

1-3 16 04 Sync ByteError - RecommendReassign.

1 17 06 Recovereddatawithout ECC -Auto Reallocated.

1 17 07 Recovereddatawithout ECC -RecommendReassign.

1 17 08 Recovereddatawithout ECC -RecommendRewrite.

1 17 09 Recovereddatawithout ECC -Data Rewritten.

1 18 02 Recovereddatawith ECC - Auto Reallocated.

1 18 05 Recovereddatawith ECC - RecommendReassign

1 18 06 Recovereddatawith ECC - RecommendRewrite.

1 18 07 Recovereddatawith ECC - Data Rewritten.

4.8 Predictive Failure Analysis
PredictiveFailure Analysis (PFA) is aninternal function of the Target.During Idle
periods and as apart of ErrorRecovery, the Target performs anumber offunctions
designed topredictdrive failureconditionsbeforethey occur. Thepredictiveactions
performed by the Targetare:

Error Log Analysis

Data channel parametric measurement andanalysis

Headflyheight analysis

When one of thepredictivefunctions detects ananomaly and reporting of PFA is
enabled by the appropriateMode Selectparameters, the Targetwill sendCheck
Condition Statusfollowing a successfulRead orWrite command. Thesensewill
indicate a RecoveredError and thesenseCode/Qualifierwill be PredictiveFailure
Analysis Threshold Reached on RecoveredError .

The appropriateMode Selectparameters for enabling PFA reporting areshown in
the RPFAEdescription in1.6.2,“Page 0 - VendorUnique Parameters” onpage 59.
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4.9 Segmented Caching

4.9.1 Overview
Segmented Cachingdivides the data bufferinto several smaller buffersegments.
Eachbuffer segment is used as a separateRead /Write / Read-Ahead / Pre-Fetch
buffer.

At the start of acommand, the targetchooses which segment to use and where to
start in the segment. Theselection of the segment is based onwhether or not the
desiredblocks are currently in the segment, the retention priority, and therelative
age of the data now in the segment.

During theexecution of aRead command, the targetdetermines whether totransfer
all the data directlyfrom the cache segment, or toaccess themedia toretrieve all or
part of therequested data. If the media isaccessed, the target alsochooses how
much Read-Ahead is to be doneafterward.

4.9.2 Options Supported
Log SenseVendor Unique Page 35h: CacheHit/Miss
− Cumulative Cache Hits on Reads
− Cumulative Cache Partial Hits onReads
− Cumulative CacheMisses onReads
Mode SelectPage 8: Caching Parameters
− RCD: ReadCache Disable
− MF: Multiplication Factor
− Demand Read Retention Priority
− Write Retention Priority
− DisablePre-FetchTransferLength
− Maximum Pre-Fetch
− Maximum Pre-FetchCeiling
− Number ofCacheSegments
Mode SelectPage 0: VendorUnique Parameters
− ADC: Adaptive Caching
Pre-FetchCommand
Read-Ahead for Read commands
Write Retention forWrite and WriteVerify commands
DPO: Disable Page Outoption on Read Commands
FUA: Force UnitAccessoption on Read Commands
DPO: Disable Page Outoption onWrite and WriteVerify Commands

See 1.5.6,“Log SensePage 35h” onpage 54, 1.6.8,“Page 8h -ReadCaching
Parameters” onpage 85, 1.10,“Read (10)” on page 103, and1.32, “Write (10)” on
page 139 formore details on the cachingoptions.

4.9.3 Read-Ahead
The Read-Ahead functionconsists of reading datainto the Target's databuffer that
the Initiator has not yet requested. It is a form of anticipatoryreading. This func-
tion is intended to improve performance for an Initiatorthat frequentlyaccesses
sequential data withsuccessiveRead commands.

The Read-Ahead function is controlled by theMode SelectPage 8 Cachingparame-
ters (See 1.6.8,“Page 8h -ReadCaching Parameters” onpage 85). When the
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Read-Ahead function isenabled, aRead-Ahead is normallyperformedfollowing the
execution ofeveryRead command.However, if all the data requested by theRead
commandalready resides in acache segment,then a Read-Ahead is notperformed.
For thiscase, the data is transferred directlyfrom the cache segment, and the media
is not accessed. If only aportion or none of the datarequested by theRead
commandresides in acache segment,then themediawill be accessed and aRead-
Aheadwill be performed based on theMode SelectPage 8 Caching parameters and
Page 0, ADC bit, asfollows:

If the RCD (Read Cache Disable) bit from Mode SelectPage 8 is on or if the
number ofrequested blocks for theRead command isgreater than theDisable Pre-
FetchTransferLength fromMode SelectPage 8, then aRead-Ahead operation is
not performed. Otherwise thenumber of Read-Aheadblocks for theRead-Ahead
operation iscalculated based on theMode SelectPage 8 Caching parameters as
follows:

If the MF (Multiplication Factor) bit in theMode SelectPage 8 is on, the
Maximum Pre-Fetch parameter fromMode SelectPage 8 is multiplied by the
number ofrequested blocks from theRead command andused as thenumber of
Read-Aheadblocks. If the MF bit isoff, the Maximum Pre-Fetch parameter is
used as thenumber of Read-Aheadblocks.

If ADC (Adaptive Caching) bit inMode SelectPage 0 is on, thenumber of Read-
Aheadblocks maybereduced if thedrive is receivingnon-sequential commands.

The number of Read-Aheadblocks isthen reduced by any or all of thefollowing
factors:

The number of Read-Aheadblocks is reduced sothat it is not larger than the
Maximum Pre-FetchCeiling parameter fromMode SelectPage 8.

The number of Read-Aheadblocks is reduced sothat it is not larger than the
size of the databuffer segment. Thesize of the databuffer segment is deter-
mined by theNumber ofCacheSegmentsparameter fromMode SelectPage 8h.

If the Demand Read Retention Priority from Mode SelectPage 8 is set to Fh,
the number of Read-Aheadblocks is reduced sothat Read-Ahead datawill not
overwrite theRequestedData from the Read command.This occurs if the sum
of the number of Read-Aheadblocks andRequestedData blocks islarger than
the size of the databuffer segment.

The number of Read-Aheadblocks is reduced sothat the targetwill not read
beyond the end of themedia.

The Read-Ahead functionworks asfollows:

At the conclusion of aRead command, theTarget continues toread datainto
its databuffer. TheTargetreads the data which immediatelyfollows the data
requested by the Initiator in theprecedingRead command withoutmissing a
revolution of thedisk. TheTarget may or may notoverwrite theRead
command data in the databuffer which hasalreadybeen sent to the Initiator.
This depends on thesize of thenumber of Read-Aheadblocks for theRead-
Ahead operation. The Read-Ahead operation continuesuntil the required
number ofblocks have beenreadinto the databuffer segment. The Target per-
forms anynecessary accesses (singlecylinder seekand/ormultiple headswitches)
in order toobtain moresequential data. As each block of data is stored in the
data bufferduring the readahead operation, the Target maintains information
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that identifies theLBAs in the databuffer andtheir location within the data
buffer.

If an error is encountered during theRead-Ahead operation:

1. The Target terminates theRead-Ahead operation anddoes notattempt to
recover thedata.

2. The error is not reported to the Initiator for the currentRead command.
(The error will be reportedduring the nextcommand if thenext command
is a Read command thatrequests the block which encountered the error.)

3. The blocks whichwere successfullyread prior to the block in error are
retained in the cache.

If a command isreceivedfrom an Initiator during aRead-Ahead operation, the
Target's responsevaries with thecommand, asfollows:

− If the command is apriority command (see4.2, “Priority Commands” on
page 203), theTarget:

1. Continues the current Read-Ahead operation.
2. Executes the prioritycommand.

− If the command is a Read commandwhose starting LBA is not in the data
buffer segment for the currentRead-Ahead operation and is not in any
other databuffer segment, or theForce UnitAccess(FUA) bit for the Read
command is on, theTarget:

1. Terminates the current Read-Ahead operation.
2. Retains the LBAs in the databuffer segmentthat hadbeencached

during the precedingRead-Ahead operation.
3. Selects a new data buffersegment. (See 4.9.4,“Segment Selection” on

page 218 formore information.)
4. Executes theRead command.
5. Starts a newRead-Ahead operation at theconclusion of theRead

command.

− If the command is a Read command(with FUA off) whose starting LBA is
not in the data buffersegment for the currentRead-Ahead operation, but is
in another databuffer segment, the Target:

1. Terminates the current Read-Ahead operation.
2. Retains the LBAs in the databuffer segmentthat hadbeencached

during the precedingRead-Ahead operation.
3. Selects the data buffersegment which contains themost data requested

by the currentRead command.(See 4.9.4,“Segment Selection” on
page 218 formore information.)

4. The target performs thefollowing operations if theselected data buffer
segment contains only aportion or none of therequested data:

a. Starts a newReadoperation toread the requiredamount of data
from the disk for thecurrentRead command and thenext Read-
Ahead operation.

b. Executes theRead command bytransferring theLBAs in the
selected data buffersegmentthat hadbeencached during a previous
Read, Read-Ahead, Pre-Fetch,Write, or Write Verify operation.

c. Continues with the new Read-Ahead operation at theconclusion of
the Read command.
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5. The target performs thefollowing operations if theselected data buffer
segment contains all of the requested data:

a. Transfers the requested datafrom the databuffer segment.

b. Does notaccess themedia and does not start aRead-Ahead opera-
tion.

− The target thenperforms thefollowing operations if thecommand is a Read
commandwhose starting LBA is in the databuffer segment for the current
Read-Ahead operation and FUA isoff:

1. Updates the current Read-Ahead operation toread the requiredamount
of data from thedisk for thecurrentRead command and thenext
Read-Ahead operation.

2. Executes theRead command bytransferring theLBAs in the data
buffer segmentthat hadbeencached during the precedingRead or
Read-Ahead operation.

3. Continues with the newRead-Ahead operation at theconclusion of the
Read command.

− If any othercommand isreceived, theTarget:

1. Terminates the current Read-Ahead operation.
2. Retains the LBAs in the databuffer segmentthat hadbeencached

during the precedingRead-Ahead operation.
3. Executes thecommand.

Note: If the command is amediaaccesscommand thatrequires use of
the data buffer, a new data buffersegment isselected. (See 4.9.4,
“Segment Selection” onpage 218 formore information.)

If a command isreceivedfrom an Initiatorafter apreviousRead-Ahead opera-
tion hascompleted, the Target's responsevaries with thecommand asfollows:

− If the command is apriority command seealso 4.2,“Priority Commands”
on page 203 the Target:

1. Preserves theLBAs in the databuffer that hadbeencached during the
precedingRead-Ahead operation.

2. Executes the prioritycommand.

− If the command is a Read commandwhose starting LBA is not in any data
buffer segment, or theForce UnitAccess(FUA) bit for the Read command
is on, the Target:

1. Retains the LBAs in the databuffer segmentthat hadbeencached
during the precedingRead-Ahead operation.

2. Selects a new data buffersegment. (See 4.9.4,“Segment Selection” on
page 218 formore information.)

3. Executes theRead command.
4. Starts a newRead-Ahead operation at theconclusion of theRead

command.

− If the command is a Read commandwhose starting LBA is in the data
buffer (any databuffer segment) and FUA isoff, the Target:

1. Retains the LBAs in the databuffer segmentthat hadbeencached
during the precedingRead-Ahead operation.
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2. Selects the data buffersegment which contains themost data requested
by the currentRead command.(See 4.9.4,“Segment Selection” on
page 218 formore information.)

3. The target performs thefollowing operations if theselected data buffer
segment contains only aportion or none of therequested data:

a. Starts a new readoperation toread the requiredamount of data
from the disk for thecurrentRead command and thenext Read-
Ahead operation.

b. Executes theRead command bytransferring theLBAs in the
selected data buffersegmentthat hadbeencached during a previous
Read, Read-Ahead, Pre-Fetch,Write, or Write Verify operation.

c. Continues with the new Read-Ahead operation at theconclusion of
the Read command.

4. The target performs thefollowing operations if theselected data buffer
segment contains all of the requested data:

a. Transfers the requested datafrom the databuffer segment.

b. Does notaccess themedia and does not start aRead-Ahead opera-
tion.

− If any othercommand isreceived, theTarget:

1. Retains the LBAs in the databuffer segmentthat hadbeencached
during the precedingRead-Ahead operation.

2. Executes thecommand.

Note: If the command is amediaaccesscommand thatrequires use of
the data buffer, a new data buffersegment isselected. (See 4.9.4,
“Segment Selection” formore information.)

4.9.4 Segment Selection
If the RCD (Read Cache Disable) bit in theMode SelectPage 8 isoff, a databuffer
segmentmust beselectedbefore anyoperation thatreads or writes themedia can be
started.

1. If the operation is one of thefollowing:

ReadCommand with the FUA bit off
Pre-FetchCommand

The Cache is scanned to see if the start of theRequestedData isalready in any
of the segments. If the data is inmore than onesegment, andReadAhead is
enabled, the segment associated with theReadAhead isselected. IfRead
Ahead isdisabled the segmentselectedwill be the segment with themost avail-
able data after thestart of theRequested Data.

2. If the operation is one of thefollowing:

Verify Command with theBytChk bit on
Write Command
Write andVerify Command
Write Long
Write Same
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The Cache is scanned to see if theRequestedData isalready in any ofthem.
All segmentsthat have data within the range of theRequestedData are
emptied.

3. If the command is one of thefollowing:

Mode SelectCommand with theSaveParameter bit on
Pre-FetchCommand and theStart of the RequestedData is not in the
cache
ReadCommand and theStart of the RequestedData is not in thecache
ReadCommand with the FUA bit on
Read LongCommand
Verify Command with theBytChk bit on
Write Command
Write andVerify Command
Write Long Command
Write SameCommand

The following algorithm is used to select the segment touse:

a. An Emptysegment is chosen.
b. If there are noEmpty segments, the oldest Low Priority segment is chosen.
c. If there are no Low Priority segments, the oldest Middle Priority segment is

chosen.
d. If there are no Middle Priority segments, the oldestHigh Priority segment is

chosen.

Occasionally, the Drive requires a segment toperform someidle time function.
When this happens, theprecedingalgorithm is used to select a segment.

4.9.5 Segment Prioritization
Initially, all data buffer segments areempty. When asegment is used, it isgiven a
new priority level based on the type ofcommandbeing executed and theRetention
Priorities set inMode SelectPage 8 by thefollowing algorithm:

1. If the command is one of thefollowing, the segment is markedempty after the
commandcompletes:

Mode SelectCommand with theSaveParameter bit on
Read LongCommand
Verify Command with theBytChk bit on
Write Long Command
Write SameCommand

2. If the command is one of thefollowing, all segments aremarked empty:

Format Unit Command
Mode SelectCommand toPage 8 or VendorUnique Page 0
Reassign BlockCommand
Send DiagnosticCommand
Write Buffer Command
ReadDefectData (10) Command
ReadDefectData (12) Command

3. If the command is aPre-Fetch, thesegment isassigned MiddlePriority.

4. If the command is aWrite, or Write andVerify and:

a. The DPO bit is on, the segment isassignedLowest Priority.
b. The DPO bit is off and the WriteRetention Priority is:
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0 The segment isassigned Middle Priority.
1 The segment isassigned LowPriority.
Fh The segment isassignedHigh Priority.

5. If the command is a Read andRead-Aheadwill occur and:

a. The DPO bit is on, the segment isassigned MiddlePriority.
b. The DPO bit is off and the Demand Read Retention Priority is:

0 The segment isassigned Middle Priority.
1 The segment isassigned Middle Priority.
Fh The segment isassignedHigh Priority.

6. If the command is a Read andRead-Aheadwill not occur and:

a. The DPO bit is on, the segment isassignedLowest Priority.
b. The DPO bit is off and the Demand Read Retention Priority is:

0 The segment isassigned Middle Priority.
1 The segment isassigned LowPriority.
Fh The segment isassignedHigh Priority.

Segments chosen foridle time functions are marked empty. Allsegments are
marked empty if any of thefollowing events occur:

Automatic Block Reassign
Bus DeviceResetMessage
Power on Reset
Self Initiated Reset
SCSI Bus Reset
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4.10 Reselection Timeout
A reselectiontimeout error occurswhen the target attempts toreselect aninitiator
and the initiator does notrespond within aSelectionTimeout delay (250 mSec). If
this occurs, the targetreleases theSCSI bus to the Bus Free phase(following the
reselectiontimeout procedure) andthen retries the reselection onemore time. If a
second reselectiontimeout error occurs, the targetreleases theSCSI bus to the Bus
Free phase(following the reselectiontimeout procedure) and does notattempt to
reselect theinitiator again. This errorcondition causes the target to generate sense
data with a Sense key ofAborted Command and anAdditional Sensecode of
Select/Reselectfailure (45h). If the second reselection issuccessful,commandexe-
cution is resumed and nosense data is generated.

4.11 Single Initiator Selection
For singleinitiator systems, it is not an error to haveonly the target ID bit present
during selection.Disconnection is notallowed forSingle Initiator Selection with
only one ID bit present during selection. The initiatormust notsend an Identify
message with thedisconnect permission bit (6)set.

4.12 Non-arbitrating Systems
The target cannotdetectwhether other SCSIdevices on theSCSI bus usearbi-
tration prior toselection. As aconsequence, the targetallows disconnect permission
to be enabled by the Identifymessageindependent of the initiators use of arbitration
prior to selection. Anon-arbitrating initiatormust ensurethat disconnect permis-
sion in the Identifymessage is disabled(bit 6=0 ) for proper operation.

4.13 Selection without ATN
If the target isselectedwithout the ATN signal active, noIdentify message is
receivedfrom the initiator. In thiscase, the LUN is identifiedfrom the CDB and
disconnect permission is disabled. The target does notperform any phaseretries.
The target stillresponds to a subsequent attention condition. However, the LUN is
not considered to beknown if a fatal error is detected during theCommandphase.
That is, a Commandphase parity error or afatal messageerror in response to atten-
tion conditionduring Commandphase is handled as a Bus Freeerror with nosense
data. The targetalso allows the use of linkedcommands ifselectedwithout ATN.
The target does not initiatesynchronous orwide data transfernegotiation ifselected
without ATN.

Phaseretries and target initiatednegotiations may be allowed if asubsequent Iden-
tify message is received.
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4.14 Multiple Initiator Systems
This sectiondescribes how the targetsupports Multipleinitiator systems.

4.14.1 Initiator Sense Data
A separate sensedataarea is reserved foreach initiator. Eachinitiator's sense data is
maintained independent ofcommandsfrom other initiators. This allows a
commandfrom one initiator to complete with a CheckCondition status andgener-
ated sensedata, withoutbeingaffected by asubsequentcommandfrom a different
initiator. There is no requirement for thefirst initiator to send aRequestSense
command toretrieve the sense dataprior to target execution of acommandfrom a
different initiator.

4.14.2 Initiator Mode Select/Mode Sense Parameters
A single shared copy of theMode Select/ModeSenseparameters is maintained by
the target. This includes both thecurrent andsavedparameters. If aMode Select
command isexecuted, whichupdates the current parameters, aUnit Attention con-
dition is generated for all initiators except the onethat issued theMode Select
command. See4.1.5,“Unit Attention Condition” onpage 184 formore informa-
tion.

4.14.3 Initiator Data Transfer Mode Parameters
A separate data transfer modeparameters area isreserved foreach Initiator. Each
initiator's data transfer mode(synchronoustransfer period,REQ/ACK offset, and
datatransferwidth) is maintained independent of SynchronousData Transfer
Requestmessages and WideData TransferRequestmessagesfrom other initiators.
This allows multiple initiators to sendcommands to the targetwith different data
transfermodes without theneed to renegotiate thesynchronous datatransfermode
or the wide data transfer modeduring eachcommand.
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4.15 Option Pin
The Drive provides anoption pin which allows theintegrator to select a Write
ProtectMode of operation. The "JumperSettings" section of theproductFunc-
tional Specificationshows the location of theoption pin.

Grounding the option pinallows the Drive tocontrol whether theDrive is write
protected ornot. With the option pingrounded, theWPEN (Write Protect Enable)
controls whether the Drive is in a WriteProtectMode or not. Refer to1.6.2,“Page
0 - VendorUnique Parameters” onpage 59 formore informationregarding the
WPEN bit andalso for a description ofwhat commands areprohibited in the Write
Protect Mode.

Note: Grounding the Option Pindoes not initself put theDrive in a writepro-
tectedmode. Grounding theOption Pinonly enables theWPEN bit.

4.16 LED Pin
The Drive provides a LED pin whichallows theintegrator toattach anexternal
LED to the drive, and usethis pin output tocontrol the LED. TheMODE
SELECT commandallows a selection of various Drive'conditions' to bereflected
at the pin output. See1.6.2,“Page 0 - VendorUnique Parameters” onpage 59 for
information regarding theCMDAC and LED Mode fields. The“JumperSettings”
section of theproductFunctional Specificationshows the location of the LED pin.
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4.17 Reset
The Reset condition isused toclear allSCSI devicesfrom the bus. This condition
takes precedence over allother phases and conditions.After a resetcondition is
detected and the resetactions completed, the target returns to a'SCSI busenabled'
statethat allows the target to acceptSCSI commands.

This device uses theHard resetoption asdefined in theSCSI-2 standard.

4.17.1 Reset Sources
There are foursources ofresetsdetected by the target:

Reset Name ResetSource

Power-On reset This is thesignalgenerated by the hardware at
initial power-on.

Self-Initiated reset This is asoftware-generated resetthat occurs
when a catastrophic error is detected by the
microcode(for example,microcode sanity
error).

SCSI Busreset This is areset generated when theSCSI bus
control line RST goes active.

SCSI BusDevice Reset message This is thereset generated by theSCSI Bus
DeviceResetMessage (0Ch).

4.17.2 Reset Actions
The action taken by theDrive following a reset isdependent on the source of the
reset.

4.17.2.1 Power-On reset and Self-Initiated reset
These tworesetconditionscause the following to beperformed in the order shown.

1. A power-upsequence
2. A start-upsequence isnecessary (see 4.18,“Bring-Up Sequence” onpage 225)

to put the Drive in a ready state

4.17.2.2 SCSI Bus reset and SCSI Bus Device Reset message
These tworesetconditionscause the following to be performed.

If reset goes active while thepower-upsequence is in progress, thepower-up
sequence is started over.
If the Auto Start pin is grounded and a start-upsequence has not yetcom-
pleted, astart-upsequencewill be re-attempted from thebeginning.

Note: The power-upsequence, having alreadycompleted, is not rerun.

If resetoccurswhile a physical sector is beingwritten, the writeoperation isdis-
abled after thecurrentphysical sector is written.Data is notlost as long as
power stays validuntil the physical sector beingwritten is completed.
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4.18 Bring-Up Sequence
Two sequences of eventsmust occurafter power isapplied to the Drive(POR)
before the Drivebecomesready. (See thecommanddescription of1.29, “Test Unit
Ready” onpage 135 for the description of'ready'.) A power-upsequence and a
start-upsequence are required. Thefollowing is a chronologicallist of actions taken
by the Targetafter POR inorder to beready.

The power-upsequenceattempts to:

1. Perform BATS1testing (see 4.19.1,“BATS1 Tests” onpage 226)

2. Enable SCSI Bus

(The Target can only respond to SCSIcommandsafter thepower-upsequence
is complete. )

Note: Refer to theproductFunctional Specificationfor information relating to exe-
cution time of thepower-upsequence.

If the autostart motor is notenabled by theAuto Start pinbeinggrounded, a
Start/Stop Unitcommand isrequired tocontinue bring-up beyondthis point. Else
bring-up halts at thispoint until a Start/Stop Unitcommand isreceived.

The start-upsequenceattempts to:

1. Start thespindlemotor. SetMotor Stop Degradedif unable to spin up.

2. Read theConfigurationRecord from theReserved Area(see 4.20,“Reserved
Area” on page 227) SetConfiguration SectorDegradedif the configuration
recordcannot beread.

3. Read the RAMMicrocode from the Reserved Area (Microcodeupload)

4. Read theremaining configurationinformation from the Reserved Area

5. Perform BATS2testing (see 4.19.2,“BATS2 Tests” onpage 226)

6. Set the spindlemotor synchronization state (see4.5, “Motor Synchronization”
on page 208)

7. Check for an interrupted Format Unit operation.

8. Resume acheckpointed Reassign Blockscommand orautomaticreallocation
(See 4.1.9.4,“Exiting DegradedMode” on page 200)
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4.19 Basic Assurance Tests (BATS)
BasicAssurance Tests(BATS) are a series oftestsperformed by the target to inter-
nally test thecontroller and Drive hardware. TheBATS are brokeninto two func-
tional groups,BATS1 and BATS2. The BATS1tests are run during thepower-up
sequence. TheBATS2 tests are run during thestart-upsequence.

4.19.1 BATS1 Tests
BATS1 consists of the following tests:

MicroprocessorFunctional Test
Controller Hardware Test
ROM Checksum Test
Microprocessor RAM Test

4.19.2 BATS2 Tests
BATS2 consists of the following tests:

Data Buffer Test

Electronics/Disk Enclosure(DE) Compatibility Test

Seek Test

HeadOffset Test

Read Test(all heads)

Write Test(all heads)

Cyclic Redundancy Code(CRC) Test

Error Correction Code(ECC) Test

Longitudinal Redundancy Code(LRC) Test

PredictiveFailure Analysis (PFA) Test
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4.20 Reserved Area
The target maintains a Reserved Area on thedisk. This area is neverused for cus-
tomer data. An initiator has nodirect access tothis area.

The Reserved Area is used asfollows:

Power-on Self-Test

The Reserved Area is used during theself-test to verifythat theDrive can read
and write with each of its heads.

Flags

A set of flags isused by the Drive to checkpointcritical operations. For
example, theflags areused to determine whether the Drive lostpower during a
format or relocate physical sectoroperation. Operations such asthesemust be
completedbeforenormal processing can resume.

Manufacturing SAT map (PList)

The map of disk defect sitescreated atmanufacturing time, SAT(SurfaceAnal-
ysis Test), is contained in the Reserved Area.This map isused duringformat
operations but isnever altered.

Grown defect map(GList)

The Reserved Area alsocontains a growndefectmap. The GList map is empty
at time of manufacture.Defect locationsdefined by theinitiator with the Reas-
sign Blocks, Format Unitcommand or AutomaticReallocation are maintained
in the GList.

Note: The Format Unitcommand maypurge, replace, preserve or add to the
GList at theinitiator's option.

Error Logs

The ErrorLogs are used to maintain information forPredictiveFailure Analysis
functions such asAutomatic/RecommendBlock Rewrite/Reallocation.

RAM Microcode

The Drive's RAM microcode load is contained in the Reserved Area.

Configuration Information

− ConfigurationRecord(Configuration data and Controller data)
− Inquiry (VPD) data
− Mode Select/Sense savedparameters

Scratch areas forReassignment

PredictiveFailure Test Areas

4.21 Microcode Unique Function
Functionslisted below areavailablethrough uniqueloads of microcode.These
functionscannot beadded to theproduct through the use of theWrite Buffer
command. These functions are added inuniquereleases of ROSmicrocode.

Disable Target Initiated Sychronous Negotiation

Disable Power-on Reset UnitAttention
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Auto Motor spin-updelaybased onSCSI ID

Jumper toenable WriteProtectMode (inhibiting write operations)
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Appendix A. SCSI Sense Data Format

Following is the format of data returned by the Target in response to theRequest
Sensecommand.

Table 113. Format of SenseData

Byte BIT

7 6 5 4 3 2 1 0

0 Valid Error Code(70h or 71h)

1 Reserved = 0

2 RSVD = 0 ILI RSVD=
0

Sense Key

3
4
5
6

(MSB)
Information
(LSB)

7 Additional SenseLength = 18h

8
9
10
11

(MSB)
CommandSpecific
Information
(LSB)

12 Additional SenseCode

13 Additional SenseCodeQualifier

14 Field Replaceable Unit

15 SKSV Sense-KeySpecific Bits

16
17

(MSB) Sense-KeySpecific Bytes
(LSB)

18 - 19 Reserved = 0

20 - 21 Unit Error Code

22 - 23 Reserved = 0

24 - 27 PhysicalError Record(SeeDescription)

28 - 31 Reserved = 0
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A.1.1 Sense Data Description
Byte 0 Valid

The Valid Bit set to one indicates theInformation field con-
tains valid information. TheValid Bit, in conjunction with the
ILI bit (byte 2) indicatewhat is in the Informationfield and
the PhysicalError Recordfield. The Valid Bit set to zero indi-
cates theInformation field does notcontainvalid information.

Error Code

Error Code set to 70hindicates an error for thecurrent
command. Error Code set to 71hindicates a deferred error.
This indicatesthat theerror is for a previousactive LUN con-
dition that returned aGood status. Suchcommands areassoci-
ated with the use of the ImmediateBit. The Format Unit
command is anexample of acommand that maycause deferred
error sense data to be set.

Byte 1 Not supported. Set tozero.

Byte 2 ILI

Incorrect Length Indicator isvalid for the Read Long and
Write Long commandsonly. ILI set to one andValid Bit set
to one indicatesthat therequestedlogical block length did not
match thelogical block length of the data on themedium for a
Read Long orWrite Long command. The Informationfield
containsresidueinformation about theerror ILI set to zero
indicatesthere is no incorrect lengthcondition.

Sense Key

SENSE KEY is theSCSI method ofclassifyingsenseinforma-
tion for operating system interpretation. Additionaldetail may
be obtained from the additionalsense bytes.

0 No Sense

There is nosense keyinformation to be reported for
the logicalunit.

1 RecoveredError

The lastcommandcompletedsuccessfullywith
recoveryaction performed by the Target. More
detailedinformation isavailable in theAdditional
SenseCode andAdditional SenseCodeQualifier.

The contents of thePhysicalError Recordfield (bytes
24 through 27) arevalid for this sense key.

Exception: For errorsassociated with a Predictive
Failure AnalysisThreshold Reached, AdditionalSense
Code/Qualifier(5Dh/00h), the contents of the Phys-
ical Error Recordfield may beinvalid.

2 Not Ready

The logicalunit addressedcannot beaddressed. More
detailedinformation isavailable in theAdditional
SenseCode andAdditional SenseCodeQualifier.
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The contents of thePhysicalError Recordfield (bytes
24 through 27) arezero for thissense key.

3 Medium Error

The commandterminated with a non-recoverable
error condition caused by aflaw in the media or an
error in the recorded data. Moredetailedinformation
is contained in the AdditionalSenseCode andAddi-
tional SenseCodeQualifier. Thecontents of the
PhysicalError Recordfield (bytes 24through 27) are
valid for this sense key.

4 Hardware Error

The Target detected a non-recoverable hardware error
while performing acommand orduring a diagnostic
test. More detailedinformation is contained in the
Additional SenseCode andAdditional SenseCode
Qualifier. Thecontents of thePhysicalError Record
field (bytes 24through 27) arevalid for this sense key.

5 Illegal Request

There was anillegal parameter in theCommand
Descriptor Block or additional parameter supplied as
data. If the Targetdetects an invalidparameter in the
CDB, then the command isterminated without
altering themedium. If aninvalid parameter is
detected in parameters supplied asdata,then the
Target mayalready have altered themedium. The
contents of thePhysicalError Recordfield (bytes 24
through 27) arezero with thissense key.

6 Unit Attention

This sense key isreportedafter anattentioncausing
event.

7 Data Protect

This sense key isreported to a Write typecommand
when the target is in WriteProtect Mode.

8 - A Not Used

B Aborted Command

The Target aborted thecommand. Thecontents of
the PhysicalError Recordfield (bytes 24through 27)
are zero with thissense key.

C - D Not Implemented

E Miscompare

The source data did notmatch the datareadfrom the
medium

F Not Implemented
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Byte 3 - 6 Information

ILI = 1 - Bytes 3 through 6 contain thedifference
(residue) of the requested lengthminus theactual length in
bytes. Negative values are indicated bytwo's complement
notation.
ILI = 0 - Bytes 3 through 6 contain theunsigned Logical
Block Address associatedwith the sense key. If the Valid
Bit is on, the LBA reportedwill be within the LBA range
of the command asdefined in theCommandDescriptor
Block.

Note: An LBA other than the command LBA may be
reported on the Reassign Blockscommand.

Byte 7 Additional SenseLength

Byte 7 contains the remainingnumber ofbytes in thesense
data. Sense data forthis product isalways 32 bytes.

Byte 8 - 11 CommandSpecific Information

If a Reassign Blockscommandfails, this field contains thefirst
LBA from the defect descriptor block that was notreassigned.

If an Auto-Reallocationfails, this field contains the LBAthat
was not reassigned.

Byte 12 Additional SenseCode

Byte 13 Additional SenseCodeQualifier

Note: In Table 114, the Initiatorrecoveryfield is the recom-
mendedinitiator recoveryprocedure for each
Key/Code/Qualifier combination. The table has the
Key/Code/QualifierCombination with theSCSI description
and RecommendedInitiator Recovery Procedure,followed by
a list of targeterror conditions whichwill return that combina-
tion.

Note: In Table 114, the Key, Code, andQualifier fields are all
hex values. (i.e.Sense Key E is Eh, SenseCode 0C is 0Ch,etc.)

Table 114 (Page 1 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

Sense Key = No Sense

0 00 00 No Additional Sense Information

No error.

NONE

Sense Key = Recovered Error

1 01 00 No Index/SectorSignal

Fake andExtra Index.

Write with No Sector Pulses.

C.4.3,
“Recov-

ereddrive
error” on
page 271
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Table 114 (Page 2 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

1 02 00 No Seek Complete

Servoerror; Seek timeout.

Servoerror, Recalibrate timeout

Threeconsecutive missing Servo IDs detected by
Controller/ChannelHardware

C.4.3,
“Recov-

ereddrive
error” on
page 271

1 03 00 Peripheral DeviceWrite Fault

Arm Electronics NotReady.

Arm Electronicserror.

Sectoroverrun error.

InterfaceProcessorwrite inhibit error.

Microjog Write Inhibit

IP RetractError

C.4.3,
“Recov-

ereddrive
error” on
page 271

1 09 00 Track Following Error

Servoerror; Loss of interrupts from the
Controller/ChannelHardware

Servoerror; Settletimeout.

Servoerror; Coarseofftrack.

Servoerror; Threeconsecutive missing Servo IDs
detected by ServoProcessor

C.4.3,
“Recov-

ereddrive
error” on
page 271

1 0C 01 Write Error RecoveredWith Auto Reallocation

Recovered Writeerror, AutoReallocated.

C.3.3,
“Data
error

logging”
on

page 269

1 0C 03 Write Error - Recommend Reassignment

Write Error, RecommendReassignment

C.3.2,
“Reassign
a physical
sector” on
page 268

1 14 01 Record NotFound

No sector founderror (ID no sync. found).

C.3.3,
“Data
error

logging”
on

page 269

1 14 05 Record NotFound - Recommend Reassignment

No sector founderror(ID no sync. found),
RecommendReassignment.

C.3.2,
“Reassign
a physical
sector” on
page 268

1 14 06 Record NotFound - Data Auto-Reallocated

No sector founderror(ID no sync. found), Data
Auto Reallocated.

C.3.3,
“Data
error

logging”
on

page 269
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Table 114 (Page 3 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

1 15 00 RandomPositioning Error

Servoerror; UnexpectedGuardbanddetected.

Servoerror; Settleovershoot.

Servoerror; Maximum velocity exceeded.

Servoerror; Velocity toohigh at settlehandoff.

C.4.3,
“Recov-

ereddrive
error” on
page 271

1 15 02 Positioning Error Detected by Read of Medium

Seek positioningerror (ID miscompare).

C.4.3,
“Recov-

ereddrive
error” on
page 271

1 16 00 Data SynchronizationMark Error

No Datasync. found.

Data Sync error detectedwhile outside of the
write band.

C.3.3,
“Data
error

logging”
on

page 269

1 16 01 Data SynchronizationMark Error - Data
Rewritten

No Datasync. found, Data Rewritten

C.3.3,
“Data
error

logging”
on

page 269

1 16 02 Data SynchronizationMark Error - Recommend
Rewrite

No Datasync. found, RecommendRewrite

C.3.1,
“Rewrite
an LBA”

on
page 267

1 16 03 Data SynchronizationMark Error - Data
Auto-Reallocated

No Datasync. found, Data Auto Reallocated

C.3.3,
“Data
error

logging”
on

page 269

1 16 04 Data SynchronizationMark Error - Recommend
Reassignment

No Datasync. found, RecommendReassignment

C.3.2,
“Reassign
a physical
sector” on
page 268

1 17 01 RecoveredData with Retries

ECC check corrected withoutusing ECC cor-
rection.

ECC ErrorDetectedwhile outside ofwrite band
corrected withoutECC.

C.3.3,
“Data
error

logging”
on

page 269

1 17 02 RecoveredData with Positive HeadOffset

Data recoveredusing positive offsets.

C.3.3,
“Data
error

logging”
on

page 269
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Table 114 (Page 4 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

1 17 03 RecoveredData with Negative HeadOffset

Data recoveredusing negative offsets.

C.3.3,
“Data
error

logging”
on

page 269

1 17 05 RecoveredData using previous sector ID

Data recoveredusing No ID Recovery

C.3.2,
“Reassign
a physical
sector” on
page 268

1 17 06 RecoveredData Without ECC - Data
Auto-Reallocated

Recovereddatawithout ECC, Auto Reallocated.

C.3.3,
“Data
error

logging”
on

page 269

1 17 07 RecoveredData Without ECC - Recommend
Reassignment

Recovereddatawithout ECC, RecommendReas-
signment.

C.3.2,
“Reassign
a physical
sector” on
page 268

1 17 08 RecoveredData Without ECC - Recommend
Rewrite

Recovereddatawithout ECC, Recommend
Rewrite.

C.3.1,
“Rewrite
an LBA”

on
page 267

1 17 09 RecoveredData Without ECC - Data Rewritten

Recovereddatawithout ECC, Data Rewritten.

C.3.3,
“Data
error

logging”
on

page 269

1 18 01 RecoveredData with Error Correction and Retries
Applied

Data correction applied to Drivedata for aData
ECC check.

ECC ErrorDetectedwhile outside ofwrite band
correctedwith ECC.

C.3.3,
“Data
error

logging”
on

page 269

1 18 02 RecoveredData - Data Auto-Reallocated

Recovereddatawith ECC, AutoReallocated.

C.3.3,
“Data
error

logging”
on

page 269

1 18 05 RecoveredData - Recommend Reassignment

Recovereddatawith ECC, RecommendReas-
signment

C.3.2,
“Reassign
a physical
sector” on
page 268
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Table 114 (Page 5 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

1 18 06 RecoveredData With ECC -Recommend Rewrite

Recovereddatawith ECC, RecommendRewrite.

C.3.1,
“Rewrite
an LBA”

on
page 267

1 18 07 RecoveredData With ECC - DataRewritten

Recovereddatawith ECC, Data Rewritten.

C.3.3,
“Data
error

logging”
on

page 269

1 1C 01 Primary Defect List Not Found

Requested PList doesmatch returnedlist format
(READ DEFECT DATA only)

C.4.13,
“Defect

List
Recovery”

on
page 278

1 1C 02 Grown DefectList Not Found

Requested GList doesmatch returnedlist
format. (READ DEFECT DATA only)

C.4.13,
“Defect

List
Recovery”

on
page 278

1 1F 00 Partial Defect List Transferred

Defect list longer than 64k, 64k ofdatareturned.
(READ DEFECT DATA only)

C.4.13,
“Defect

List
Recovery”

on
page 278
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Table 114 (Page 6 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

1 44 00 Internal Target Failure

ServoError; Invalid Servo Status Received by the
InterfaceProcessor

Invalid SPCommandSequence.

Illegal Head or Cylinderrequested.

A servo command isalreadyactive.

InterfaceProcessor detectedServo SanityError

Controller/ChannelHardware detectedServo
SanityError

Servoerror; Target Cylinder out ofRange.

Servoerror; Command notacceptedwhile in
Retract.

Servoerror; Headnumber out ofrange.

Servoerror; Referencetrack is unreadable.

Servoerror; Invalid Command.

Servoerror, Offset out ofrange.

Servoerror, Loss ofinterrupts

Servoerror; Loss of interrupts

Servoerror, Loss ofinterrupts

Servoerror; Loss of interrupts

Interrupt Occuredwith no interrupt bits set.

Motor SpeedError.

Channel moduleRegister WriteError

Temporaryloss ofMotor Synchronization.

Channel ModuleWrite Parity Error

Channel ModuleReadParity Error

Tangential Correction(TC) RAM ParityError

Data ManagerWrite Parity Error

C.4.3,
“Recov-

ereddrive
error” on
page 271

1 5C 02 Spindles Not Synchronized

Motor Synchronizationlost, motor speed main-
tained.

C.4.10.7,
“Spindles

Not
Synchronized”

on
page 276
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Table 114 (Page 7 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

1 5D 00 PredictiveFailure Analysis Threshold Reached on
Recovered Error

Media Problem,RecommendDevice Replace-
ment

HardwareProblem,RecommendDevice
Replacement

ChannelNoise Problem,RecommendDevice
Replacement

ChannelAssymetryProblem,Recommend
Device Replacement

Channel Precompensation Problem,Recommend
Device Replacement

Channel DCOffset Problem,Recommend
Device Replacement

ChannelTiming Offset Problem,Recommend
Device Replacement

Fly Height Change Problem,RecommendDevice
Replacement

TorqueAmplification Problem,Recommend
Device Replacement

C.4.16,
“Predictive

failure
analysis”

on
page 280

Sense Key = Not Ready

2 04 00 Logical Unit Not ReadyCause Not Reportable

Motor is Stuck,Cannot bestarted.

Motor timeout error.

Motor ThermalShutdown

C.4.4,
“Drive not
ready” on
page 271

2 04 01 logical unit is in the process of becomingready

Unavailablewhile Start/Stop Unit Cmdactive.

Unavailablewhile Spinupactive.

C.4.1,
“Drive

busy” on
page 270

2 04 02 Logical Unit Not Ready,initializing command
required

DegradedMode/Motor notrunning.

C.4.6,
“Degraded
Mode” on
page 272

2 04 04 Logical Unit Not Ready,Format in Progress

Unavailablewhile Format active.

C.4.1,
“Drive

busy” on
page 270

2 04 B0 &sk204b0.

Self Init Reset, W/OAuto Motor Start
IREC.2.04.B0

2 31 00 Medium Format Corrupted ReassignFailed

Degraded Mode/ReassignBlock unsuccessful
after pushdownstarted.

C.4.6,
“Degraded
Mode” on
page 272
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Table 114 (Page 8 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

2 31 01 Format CommandFailed

DegradedMode/Formatunsuccessful.

C.4.6,
“Degraded
Mode” on
page 272

2 40 80 Diagnostic Failure

Degraded Mode/Bringup notsuccessful.

C.4.6,
“Degraded
Mode” on
page 272

2 40 85 Diagnostic Failure

DegradedMode/RAM Microcode not loaded,
Downloadincomplete.

C.4.15,
“Micro-

code
error” on
page 279

2 4C 00 Logical Unit Failed Self-Configuration

DegradedMode/Configuration not loaded.

DegradedMode/RAM Microcode not loaded.

C.4.6,
“Degraded
Mode” on
page 272

Sense Key = Medium Error

3 0C 02 Write Error - Auto-ReallocationFailed

Recovered Writeerror, AutoReallocatefailed.

C.3.4,
“Reassign

Blocks
Recovery”

on
page 270

3 0C 03 Write Error - Recommend Reassignment

Write Error, RecommendReassignment

C.3.2,
“Reassign
a physical
sector” on
page 268

3 11 00 UnrecoveredReadError

Data ECCCheck

Data ECCCheck detectedwhile outside of the
write band.

C.3.3,
“Data
error

logging”
on

page 269

3 11 04 UnrecoveredReadError - Auto-Reallocation
Failed

RecoveredReadError, Auto reallocatefailed
because ofunreadable data.

C.3.4,
“Reassign

Blocks
Recovery”

on
page 270

3 11 0B UnrecoveredReadError - Recommend
Reassignment

Unrecoveredread error,RecommendReassign-
ment

C.3.2,
“Reassign
a physical
sector” on
page 268

3 14 00 RecordedEntity Not Found

Track characterizationfailure. Unable todeter-
mine sector LBA due toadjacent read IDfail-
ures,with one sectordefective.
Reassign(pushdown not started) or LogSense.

C.3.4,
“Reassign

Blocks
Recovery”

on
page 270
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Table 114 (Page 9 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

3 14 01 Record NotFound

No sector founderror (ID no sync. found).

C.3.3,
“Data
error

logging”
on

page 269

3 14 05 Record NotFound - Recommend Reassignment

No sector founderror(ID no sync. found),
RecommendReassignment.

C.3.2,
“Reassign
a physical
sector” on
page 268

3 16 00 Data SynchronizationMark Error

No Datasync. found.

Data Sync error detectedwhile outside of the
write band.

C.3.3,
“Data
error

logging”
on

page 269

3 16 04 Data SynchronizationMark Error - Recommend
Reassignment

No Datasync. found, RecommendReassignment

C.3.2,
“Reassign
a physical
sector” on
page 268

3 19 02 Defect List Error in Primary List.

Error in Primary Defect list (READ DEFECT
DATA only)

C.4.7,
“Reserved
Area Hard
Error” on
page 273

3 19 03 Defect List Error in Grown List.

Error in GrownDefect list (READ DEFECT
DATA only)

C.4.7,
“Reserved
Area Hard
Error” on
page 273

3 31 00 Medium Format Corrupted ReassignFailed

Degraded Mode/ReassignBlock unsuccessful
after pushdownstarted.

UnrecoveredRead Error ofCustomerData
during Reassign afterpushdownstarted.

C.3.4,
“Reassign

Blocks
Recovery”

on
page 270

3 31 01 Format Failed

DegradedMode/Formatunsuccessful.

C.4.6,
“Degraded
Mode” on
page 272

3 44 00 Internal Target Failure

Failure tosuccessfullyrestore an LBAinvolved
in Track Squeeze Recovery.

C.4.6,
“Degraded
Mode” on
page 272

Sense Key = Hardware Error
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Table 114 (Page 10 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

4 01 00 No Index/SectorSignal

No sector pulse found.

Fake andExtra Index.

Write with No Sector Pulses.

C.4.2,
“Unre-
covered

drive
error” on
page 271

4 02 00 No Seek Complete

Servoprocessor did notfinish command intime.

Servoerror; Seek timeout.

Servoerror, Recalibrate timeout

Threeconsecutive missing Servo IDs detected by
Controller/ChannelHardware

C.4.2,
“Unre-
covered

drive
error” on
page 271

4 03 00 Peripheral DeviceWrite Fault

Arm Electronics NotReady.

Arm Electronicserror.

Sectoroverrun error.

InterfaceProcessorwrite inhibit error.

Microjog Write Inhibit

IP RetractError

Write Gate not detected during Write

C.4.2,
“Unre-
covered

drive
error” on
page 271

4 09 00 Track Following Error

Servoerror; Loss of interrupts from the
Controller/ChannelHardware

Servoerror; Settletimeout.

Servoerror; Coarseofftrack.

Servoerror; Threeconsecutive missing Servo IDs
detected by ServoProcessor

C.4.2,
“Unre-
covered

drive
error” on
page 271

4 11 00 UnrecoveredReadError in Reserved Area

Data ECCCheck(ReservedArea)

C.4.7,
“Reserved
Area Hard
Error” on
page 273

4 14 00 RecordedEntity Not Found

No SectorFound caused byhardwarefault or
software.

C.4.2,
“Unre-
covered

drive
error” on
page 271

4 14 01 Record NotFound - Reserved Area

No sector founderror (Reserved Area).

C.4.7,
“Reserved
Area Hard
Error” on
page 273
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Table 114 (Page 11 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

4 15 00 RandomPositioning Error

Servoerror; UnexpectedGuardbanddetected.

Servoerror; Settleovershoot.

Servoerror; Maximum velocity exceeded.

Servoerror; Velocity toohigh at settlehandoff.

C.4.2,
“Unre-
covered

drive
error” on
page 271

4 15 02 Positioning Error Detected by Read of Medium

Seek positioningerror (ID miscompare).

C.4.2,
“Unre-
covered

drive
error” on
page 271

4 16 00 Data SynchronizationMark Error in Reserved
Area

No Datasync. found.(ReservedArea)

C.4.7,
“Reserved
Area Hard
Error” on
page 273

4 19 02 Defect List Error in Primary List.

Error in Primary Defect list.

C.4.7,
“Reserved
Area Hard
Error” on
page 273

4 19 03 Defect List Error in Grown List.

Error in GrownDefect list (used by Format Unit
and Reassign Blockcommands).

C.4.7,
“Reserved
Area Hard
Error” on
page 273

4 31 00 Medium Format Corrupted ReassignFailed

UnrecoveredHardware orReservedareaData
error during reassign afterpushdownstarted.

C.3.4,
“Reassign

Blocks
Recovery”

on
page 270

4 32 00 No Defect SpareLocation Available

GLIST full. Cannot add moreentries.

Entire track of defectivesectors.

No sparesectors remaining.

C.4.5, “No
defect

spare” on
page 271

4 32 01 Defect list updatefailure

Defect list updatefailure.

C.4.7,
“Reserved
Area Hard
Error” on
page 273
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Table 114 (Page 12 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

4 40 80 Diagnostic Failure

Microcode Check Sum errordetected during
ROS Test.

Microcode Check Sum errordetected during
RAM Test.

ServoData notpresent inCSR.

Reservedareasector validcheckfailed.

Configuration Sectorvalid checkfailed.

Configuration Sectoruploaded but Check Sum
error.

Reservedareasector version checkfailed.

C.4.6,
“Degraded
Mode” on
page 272

4 40 85 Diagnostic Failure

Microcode Check Sum errordetected during
download of Microcode.

Microcode Check Sum errordetected during
upload of Microcode.

C.4.15,
“Micro-

code
error” on
page 279

4 40 90 Diagnostic Failure

ServoData Verify Failure.

BATS#2 Error;Seektest failure.

BATS#2 Error;Head Offset Test failure.

BATS#2 Error.Pallette RAM test failure.

BATS#2 Error.Digital Filter RAM test failure.

BATS#2 Error.Tangential Correction RAMtest
failure.

C.4.6,
“Degraded
Mode” on
page 272

4 40 A0 Diagnostic Failure

BATS#2 Error.Readwrite test failure.

BATS#2 Error.ECC/CRCtest failure.

BATS#2 Error. LRCtest failure.

C.4.6,
“Degraded
Mode” on
page 272

4 40 B0 Diagnostic Failure

Self Init Reset, WAuto Motor Start

C.4.12,
“Self Initi-

ated
Reset” on
page 278

4 40 C0 Diagnostic Failure

Mismatchbetween the ServoProcessor ROS and
InterfaceProcessorRAM.

Mismatchbetween the InterfaceProcessor RAM
and DE.

Mismatchbetween the InterfaceProcessor ROS
and RAM.

Servoerror; Mismatchbetween external Servo
Processor RAM andinternal ServoProcessor
ROS.

C.4.11,
“Compo-

nents
Mismatch”

on
page 276
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Table 114 (Page 13 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

4 40 D0 Diagnostic Failure

Mismatchbetween the ServoProcessor and the
ReferenceTrack Image.

Mismatchbetween the ServoProcessor ROS and
DE.

Mismatchbetween the InterfaceProcessor ROS
and the DE.

C.4.11,
“Compo-

nents
Mismatch”

on
page 276
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Table 114 (Page 14 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

4 44 00 Internal Target Failure

Defect ListError prevented one ormore defects
from beingused in aormat Unit command or
from being reported in aReadDefect Data
command.

Too few valid GEM measurementsavailable to
perform a GEM Predictive Failure Analysis.

Mismatchbetween the InterfaceProcessor ROS
and ServoProcessor ROS.

Microcode error detectedwhile trying to start
SCSI data transfer or MissingBuffer Controller
Chip interruptdetected.

Buffer Controller Chip Channel AError

SCSI Controller Chip internal parityerror.

Attempt to write critical datawithout Thermal
Updatesallowed.

SCSI Controller Chip detected an LRCerror
during read.

Reassign could notfind the targetLBA.

ServoError; Invalid Servo Status Received by the
InterfaceProcessor

SanityError during ReadCapacity execution.

Targetunexpectedly went BusFree. (Bus Free)

SCSI interruptinvalid. (Bus Free)

SP interrupt on but SP StatusValid bit is off.

Format Track parameter error(number of
sectors andnumber ofID's do notmatch).

Invalid SPCommandSequence.

Illegal Head or Cylinderrequested.

A servo command isalreadyactive.

InterfaceProcessor detectedServo SanityError

Controller/ChannelHardware detectedServo
SanityError

Buffer too small to do a requested function.

Servoerror; Target Cylinder out ofRange.

Servoerror; Command notacceptedwhile in
Retract.

Servoerror; Headnumber out ofrange.

Servoerror; Referencetrack is unreadable.

Servoerror; Invalid Command.

Servoerror, Offset out ofrange.

C.4.2,
“Unre-
covered

drive
error” on
page 271
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Table 114 (Page 15 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

4 44 00 Internal Target Failure

Servoerror, Loss ofinterrupts

Servoerror; Loss of interrupts

Servoerror, Loss ofinterrupts

Servoerror; Loss of interrupts

SP lost.

Interrupt Occuredwith no interrupt bits set.

Motor SpeedError.

Channel moduleRegister WriteError

Temporaryloss ofMotor Synchronization.

Servoerror; Multiple SID Offset Correctionerror
during Tangential Correction.

Buffer Controller Chip SequencerError

Buffer Controller ChipError

Disk ManagerChip detected an LRCerror
during write.

Channel ModuleWrite Parity Error

Channel ModuleReadParity Error

Tangential Correction(TC) RAM ParityError

Data ManagerWrite Parity Error

Invalid UEC

C.4.2,
“Unre-
covered

drive
error” on
page 271

4 5C 02 Spindles Not Synchronized

Motor Synchronizationlost, motor speed main-
tained.

C.4.10.7,
“Spindles

Not
Synchronized”

on
page 276

Sense Key = Illegal Request

5 1A 00 Parameter ListLength Error

Commandparameterlist lengtherror.

C.4.8,
“Interface
Protocol”

on
page 273

5 20 00 Invalid Command Operation Code

Invalid Op. code.

C.4.8,
“Interface
Protocol”

on
page 273

5 21 00 Logical Block Address out of Range

Invalid LBA.

C.4.8,
“Interface
Protocol”

on
page 273
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Table 114 (Page 16 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

5 24 00 Invalid Field in CDB

CDB Invalid.

Data lengtherror onReadLong or Write Long.

Invalid Buffer ID in Write Buffer Command.

C.4.8,
“Interface
Protocol”

on
page 273

5 25 00 Logical Unit Not Supported

Invalid LUN.

C.4.8,
“Interface
Protocol”

on
page 273

5 26 00 Invalid Field in Parameter List

Commandparameter datainvalid.

InterfaceProcessor ROS and RAM mismatch
during Write Buffer Command.

Invalid field in Parameter Data, SeeField
PointerValue.

Invalid LBA in ReassignCommandwhen Reas-
sign degraded.

ServoProcessor ROS andInterfaceProcessor
RAM mismatch during WriteBuffer Command.

InterfaceProcessor RAM and DE mismatch
during Write Buffer Command.

C.4.8,
“Interface
Protocol”

on
page 273

5 3D 00 Invalid Bits in Identify Message

Reservedbits in Identify message are non zero.

C.4.9,
“Aborted

Command”
on

page 274

Sense Key = Unit Attention

6 28 00 Not Ready To ReadyTransition, (Medium may
havechanged)

Unit Attention/Not Ready to Ready
Transition(FormatCompleted)

C.4.10.1,
“Not

Ready to
Ready

Transition”
on

page 275

6 29 00 Power On, Reset, or BusDeviceResetoccurred

Unit Attention/POR.

Unit Attention/Self Initiated Reset.

C.4.10.2,
“Reset” on
page 275

6 2A 01 Mode ParametersChanged

Unit Attention/ModeSelectParametershave
changed.

C.4.10.3,
“Mode

Parame-
ters

Changed”
on

page 275

6 2A 02 &sk62a02.

Unit Attention/Log Parameters Changed.
IREC.6.2A.02
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Table 114 (Page 17 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

6 2F 00 Commands Cleared by Another Initiator

Unit Attention/Commandcleared byanotherini-
tiator.

C.4.10.5,
“Com-
mands

Cleared by
Another
Initiator”

on
page 275

6 3F 01 Microcode hasbeen changed

Unit Attention/Write Buffer.

C.4.10.4,
“Micro-
code has
Changed”

on
page 275

6 5C 01 Spindles Synchronized

Unit Attention/Spindles Synchronized

C.4.10.6,
“Spindles

Synchronized”
on

page 275

6 5C 02 Spindles Not Synchronized

Unit Attention/Spindles not Synchronized.

C.4.10.7,
“Spindles

Not
Synchronized”

on
page 276

Sense Key = Data Protect

7 27 00 Write Protected

Command notallowed while in Write Protect
Mode.

1.6.2,
“Page 0 -
Vendor
Unique

Parameters”
on

page 59

Sense Key = Aborted Command

B 1B 00 SynchronousData Transfer Error

Synchronous transfererror, Extrapulses on syn-
chronoustransfer.

C.4.9,
“Aborted

Command”
on

page 274

B 25 00 Logical Unit Not Supported

Different LUN addressed(Identify message)from
first selected. (Bus Free)

C.4.9,
“Aborted

Command”
on

page 274
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Table 114 (Page 18 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

B 43 00 MessageError

An unexpected CIOP message wasreceived and
disconnection was not allowed.

A CIOP message was received on aninitial con-
nection.(Bus Free)

InnapropriateMessage Reject messagereceived.
(Bus Free)

Attention dropped toolate. (Bus Free)

Message parityerror receivedwhen no message
sent byTarget. (Bus Free)

C.4.9,
“Aborted

Command”
on

page 274

B 44 00 Internal Target Failure

Commandaborted due to FatalHardwareerror.

Cannotresume the operation(Data transfer).

C.4.9,
“Aborted

Command”
on

page 274

B 45 00 Select or ReselectFailure

Reselection timeout. (Bus Free)

C.4.9,
“Aborted

Command”
on

page 274

B 47 00 SCSI Parity Error

Unrecovered SCSI parityerror detected by
Target during acommand or data phase.

Unrecovered SCSI parityerror detected by the
Target during aMESSAGE OUT phase. (Bus
Free)

Unrecovered SCSI parityerror detected by the
Initiator (Message ParityError Message). (Bus
Free)

C.4.9,
“Aborted

Command”
on

page 274

B 48 00 Initiator Detected Error MessageReceived

Initiator DetectedError for other thanSTATUS
or linked COMMAND COMPLETE phase.

Initiator DetectedError message forSTATUS or
Linked COMMAND COMPLETE phase. (Bus
Free)

C.4.9,
“Aborted

Command”
on

page 274

B 49 00 Invalid MessageError

Invalid message or attentiondroppedbefore all
bytes of anextended message are transferred.
(Bus Free)

C.4.9,
“Aborted

Command”
on

page 274

B 4E 00 Overlapped CommandsAttempted

Invalid Initiator Connection.

C.4.9,
“Aborted

Command”
on

page 274

Sense Key = Miscompare

Appendix A. SCSISenseData Format —Page 249 of 297



Table 114 (Page 1 of18). Valid SenseKey, Code,Qualifier Combinations used by
the drive.

Key Code Qual Description Intitiator
Recovery

E 1D 00 MiscompareDuring Verify Operation

Miscompareduring byte by byteverify.

C.4.14,
“Miscom-

pare
recovery”

on
page 278
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Byte 14 Field Replaceable UnitCode

A Field Replaceable UnitCode ofzero indicatesthat no spe-
cific mechanism or unit has beenidentified to havefailed or
that the data is notavailable.

A non-zero FieldReplaceableUnit Codeidentifies the
extended VPD page whichdescribes thespecificmechanism or
unit that hasfailed. These extended VPDpages of theInquiry
commandcontain informationabout thefield replaceableunit.

Byte 15 - 17 Sense KeySpecific

The meaning of the Sense-KeySpecificField, bytes 15-17,
depends on whichsense key is returned andwhether the
sense-keyspecific valid(SKSV) bit is one.

If the SKSV bit iszero, then sense-keyspecific field isunused
and is zero.

If the sense key isRecoveredError or Medium Error or
Hardware Error, and if the SKSV bit is one, then the
Sense-KeySpecificField shall be defined asshown in
Table 115 onpage 250.Thesefields identify the actual
number ofretriesused inattempting torecoverfrom the error
condition.

The ActualRetry Count field returns thefinal stepnumber of
the DRP or ERP actionthat wasused toattemptrecovery
from an error.

If the sense key isNot Readyand the SKSV bit is one, then
the Sense-KeySpecificField shall be defined asshown in
Table 116 onpage 250.Thesefields define anindication of
progress in completing theFormat Unit command.

Table 115. Actual RetryCount Bytes

Byte BIT

7 6 5 4 3 2 1 0

15 SKSV
= 1

RSVD = 0

16
17

(MSB) Actual Retry Count
(LSB)

Table 116. ProgressIndication Bytes

Byte BIT

7 6 5 4 3 2 1 0

15 SKSV
= 1

RSVD = 0

16
17

(MSB) Progress Indication
(LSB)
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The Progress Indication Field is a fraction complete indication
in which the returned value is thenumerator that has65536 as
its denominator.

Progress indication is onlygiven for theFormat Unit command
with the Immed bit set to 1.Therefore, if thesense key isthen
the SKSV bit is only set to 1 if the additionalsensecode is
Format InProgress.

If the sense key isIllegal Requestand the SKSV bit is one,
then theSense-KeySpecificField shall be defined asshown in
Table 117 onpage 251. Thesefields designate the bytes and
bits in error in theMode Selectcommandparameter bytes.

A Command Data (C/D) bit of oneindicatesthat theillegal
parameter is in thecommand descriptor block. A C/D bit of
zero indicatesthat theillegal parameter is in the data parameter
sent by the initiator during theDATA OUT phase.

A Bit Pointer Value (BPV) bit of zero indicatesthat thevalue
in the bit pointerfield is not valid. A BPV bit of one indicates
that the bit pointerfield specifieswhich bit of the bytedesig-
nated by the FieldPointerField is in error.When a
multiple-bit field is in error, the bitpointer field shall point to
the mostsignificant (leftmost) bit of thefield. When multiple
fields in a byte are in error , the bit pointerfield points to the
most significant (leftmost) field in error.

The FieldPointerField indicateswhich byte of thecommand
descriptor block or the parameter datathat was inerror. Bytes
are numbered starting from zero. When amultiple bytefield is
in error, the pointershall point to the mostsignificant (left
most) byte of thefield in error.

Bytes 18 - 19 Reserved

Byte 20 - 21 Unit Error Code

The UEC givesdetailedinformationabout theerror. It con-
tains auniquecode whichdescribeswhere the error was
detected and whichpiece ofhardware or microcode detected
the error.

Bytes 22 - 23 Reserved

Table 117. Field PointerBytes

Byte BIT

7 6 5 4 3 2 1 0

15 SKSV
= 1

C/D RSVD = 0 BPV Bit Pointer

16
17

(MSB) Field Pointer
(LSB)
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Byte 24 - 27 PhysicalError Record

ILI = 1 - This field containszeros.
ILI = 0- Thesebytescontain thephysicallocation of the
error in cylinder, head andsector. Bytes 24 and 25 are
Cylinder high and Cylinder lowrespectively. Byte 26 is the
headnumber, andbyte 27 is the sector. If theheadand/or
sector isundetermined, thevalue is set to FFh. If the
Cylinder value isundetermined, bothbytes 24 and 25 are
set to FFh.

This field is valid with Sense Key 1, 3 and 4only. If Cyl-
inder, Head, andSector have norelevance to theError,
Bytes 24, 25, 26, and 27will all be set to FFh.

Bytes 28 - 31 Reserved
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Appendix B. Recovery Procedures

The following sections describe the recoveryprocedures for each of the various types
of errors for whichrecovery isattempted.

B.1 Data Recovery Procedure for Data Field Errors
The following table lists thestepsthat have beendefined fordatarecovery. These
recoveryactions are for Sync Byte,Data ECC and NoSectorFounderrors on read
commands.

Definitions for thefollowing tables.

Reread -Read with noparametersaltered.
Rewrite - Write with no parametersaltered.
Read Bias - 0 = NormalBias Current in ReadHead, + 1 = Elevated Bias
Current in ReadHead. -1 = ReducedBias Current in ReadHead,
TO - Track Offset movement of the Read Headslightly off center. The
numbersindicate relativedegree of offset 1 =smallest 4 = largest.
ECC Burst -Amount of ECCcorrection applied.Double Burst will correct a
41 bit error and undercertain conditions can correct up to a 48 bit error.These
are errors per physical sector.
DA - Double burst ECCcorrection on adjacent error bytes.
DR - Double burst ECCcorrection on adjacent orrandomerror bytes.
EQ - Equalizer Adjust, theChannel Hardware is set to afixed mode with the
equalizeradjusted based on theamountshown.
TA Mode - Set thechannel to thermalasperity recovery moderegardless of
whether a thermalasperity was detected ornot.
NSF - No SectorFound error.
NO ID Mode - Datarecovery using tangentiallyadjacent sector IDs to locate
the data in the NSF sector.
HSC - HeadState Change, Ashort write is done in the non-customer dataarea
to change the residualhead statecharacteristics.
TU - A thermal update is done tocorrect forthermalmovement in the radial
and tangential directionssince the data waswritten.
TS Mode -Track Squeeze recovery mode inwhich data fromradially adjacent
sectors istemporarily moved to theReserved Area to allow a cleaner readback
signal on theerror sector. Theradially adjacent sectors arewritten with a DC
pattern at thespecified offsettoward the errorsector. Followingrecovery, the
data is restored to the adjacent sectors.
VCO Calibrate - Calibrates the VoltageControlledOscillator in theChannel
Hardware.
A/D Calibrate - Calibrates theAnolog to Digital Convertor in the Channel
Hardware.
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B.1.1 Read Commands
Table 118 (Page 3 of 7).ReadRecoverySteps

DRP
Steps

Action Read
Bias

ECC
Burst

Miscellaneous

0 Initial Read 0 Count NSF.

1-3 Reread 0 Count NSF. HSCprior to step 3.

4 Reread + 1 Count NSF.HSCprior to step 4.

5 Reread -1 Count NSF.HSCprior to step 5.

6 + 1 TO 0

7 -1 TO 0

8 + 2 TO 0

9 -2 TO 0

10 + 3 TO 0

11 -3 TO 0

12 + 1 EQ 0

13 -1 EQ 0

14 + 2 EQ 0

15 -2 EQ 0

16 + 4 TO 0

17 -4 TO 0

18-20 Reread 0 Perform Thermal Update,Recalcu-
late cylinder andhead andreseek
prior to step 18 if NSFcount is
greater than 1. HSC prior tostep
20. CountNSF.

21 Reread + 1 Count NSF.HSCprior to step 21.

22 Reread -1 Count NSF.HSCprior to step 22.

23-25 Reread 0 Enable No IDMode prior to step
23 if NSF count is greater than 1.
HSC prior tostep 25.

26 Reread + 1 HSC prior tostep 26.

27 Reread -1 HSC prior tostep 27.

28 + 1 TO 0

29 -1 TO 0

30 + 1 TO + 1

31 -1 TO + 1

32 + 1 TO -1

33 -1 TO -1

34 + 2 TO 0

35 -2 TO 0

36 + 2 TO + 1

37 -2 TO + 1

38 + 2 TO -1

39 -2 TO -1
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Table 118 (Page 4 of 7).ReadRecoverySteps

DRP
Steps

Action Read
Bias

ECC
Burst

Miscellaneous

40 + 3 TO 0

41 -3 TO 0

42 + 3 TO + 1

43 -3 TO + 1

44 + 3 TO -1

45 -3 TO -1

46 + 1 EQ 0

47 -1 EQ 0

48 + 1 EQ + 1

49 -1 EQ + 1

50 + 1 EQ -1

51 -1 EQ -1

52 + 2 EQ 0 Count TA

53 -2 EQ 0 Count TA

54 + 2 EQ + 1 Count TA

55 -2 EQ + 1 Count TA

56 + 2 EQ -1 Count TA

57 -2 EQ -1 Count TA

58 + 4 TO 0

59 -4 TO 0

60 + 4 TO + 1

61 -4 TO + 1

62 + 4 TO -1

63 -4 TO -1

64-66 Reread 0 If the TA Count isgreater than 2
then enable TAMode prior to steps
64 through 66. HSC prior tostep
66.

67 Reread + 1 If the TA Count isgreater than 2
then enable TAMode prior to step
67. HSC prior tostep 67.

68 Reread -1 If the TA Count isgreater than 2
then enable TAMode prior to step
68. HSC prior tostep 68.

69-71 Reread 0 DA If the TA Count isgreater than 2
then enable TAMode prior to steps
69 through 71. HSC prior tostep
71.

72 Reread + 1 DA If the TA Count isgreater than 2
then enable TAMode prior to step
72. HSC prior tostep 72.

73 Reread -1 DA If the TA Count isgreater than 2
then enable TAMode prior to step
73. HSC prior tostep 73.
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Table 118 (Page 5 of 7).ReadRecoverySteps

DRP
Steps

Action Read
Bias

ECC
Burst

Miscellaneous

74-76 Reread 0 DA Perform Thermal Update,Recalcu-
late cylinder andhead andreseek
prior to step 74. HSCprior to step
76.

77 Reread + 1 DA HSC prior tostep 77.

78 Reread -1 DA HSC prior tostep 78.

79 + 1 TO 0 DA

80 -1 TO 0 DA

81 + 2 TO 0 DA

82 -2 TO 0 DA

83 + 3 TO 0 DA

84 -3 TO 0 DA

85 + 1 EQ 0 DA

86 -1 EQ 0 DA

87 + 2 EQ 0 DA

88 -2 EQ 0 DA

89 + 4 TO 0 DA

90 -4 TO 0 DA

91-93 Reread 0 D R HSC prior tostep 93.

94 Reread + 1 D R HSC and VCO Calibrate prior to
step 94.

95 Reread -1 D R HSC and A/D Calibrate prior to
step 95.

96 + 1 TO 0 D R

97 -1 TO 0 D R

98 + 1 TO + 1 D R

99 -1 TO + 1 D R

100 + 1 TO -1 D R

101 -1 TO -1 D R

102 + 2 TO 0 D R

103 -2 TO 0 D R

104 + 2 TO + 1 D R

105 -2 TO + 1 D R

106 + 2 TO -1 D R

107 -2 TO -1 D R

108 + 3 TO 0 D R

109 -3 TO 0 D R

110 + 3 TO + 1 D R

111 -3 TO + 1 D R

112 + 3 TO -1 D R

113 -3 TO -1 D R
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Table 118 (Page 6 of 7).ReadRecoverySteps

DRP
Steps

Action Read
Bias

ECC
Burst

Miscellaneous

114 + 1 EQ 0 D R

115 -1 EQ 0 D R

116 + 1 EQ + 1 D R

117 -1 EQ + 1 D R

118 + 1 EQ -1 D R

119 -1 EQ -1 D R

120 + 2 EQ 0 D R

121 -2 EQ 0 D R

122 + 2 EQ + 1 D R

123 -2 EQ + 1 D R

124 + 2 EQ -1 D R

125 -2 EQ -1 D R

126 + 4 TO 0 D R

127 -4 TO 0 D R

128 + 4 TO + 1 D R

129 -4 TO + 1 D R

130 + 4 TO -1 D R

131 -4 TO -1 D R

132-134 Reread 0 D R Enable TSMode with offset 0 prior
to step 132. HSCprior to step 134.

135 Reread + 1 D R HSC prior tostep 135.

136 Reread -1 D R HSC prior tostep 136.

137 + 1 TO 0 D R

138 -1 TO 0 D R

139 + 1 TO + 1 D R

140 -1 TO + 1 D R

141 + 1 TO -1 D R

142 -1 TO -1 D R

143 + 2 TO 0 D R

144 -2 TO 0 D R

145 + 2 TO + 1 D R

146 -2 TO + 1 D R

147 + 2 TO -1 D R

148 -2 TO -1 D R

149 + 3 TO 0 D R

150 -3 TO 0 D R

151 + 3 TO + 1 D R

152 -3 TO + 1 D R

153 + 3 TO -1 D R

154 -3 TO -1 D R
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Table 118 (Page 7 of 7).ReadRecoverySteps

DRP
Steps

Action Read
Bias

ECC
Burst

Miscellaneous

155 + 1 EQ 0 D R

156 -1 EQ 0 D R

157 + 1 EQ + 1 D R

158 -1 EQ + 1 D R

159 + 1 EQ -1 D R

160 -1 EQ -1 D R

161 + 2 EQ 0 D R

162 -2 EQ 0 D R

163 + 2 EQ + 1 D R

164 -2 EQ + 1 D R

165 + 2 EQ -1 D R

166 -2 EQ -1 D R

167 + 4 TO 0 D R

168 -4 TO 0 D R

169 + 4 TO + 1 D R

170 -4 TO + 1 D R

171 + 4 TO -1 D R

172 -4 TO -1 D R

173-175 Reread 0 D R Enable TSMode with offset 1 prior
to step 173. HSCprior to step 175.

176 Reread + 1 D R HSC prior tostep 176.

177 Reread -1 D R HSC prior tostep 177.

178 + 1 TO 0 D R

179 -1 TO 0 D R

180 + 1 TO + 1 D R

181 -1 TO + 1 D R

182 + 1 TO -1 D R

183 -1 TO -1 D R

184 + 2 TO 0 D R

185 -2 TO 0 D R

186 + 1 TO + 1 D R

187 -2 TO + 1 D R

188 + 2 TO -1 D R

189 -2 TO -1 D R

190 + 3 TO 0 D R

191 -3 TO 0 D R

192 + 3 TO + 1 D R

193 -3 TO + 1 D R

194 + 3 TO -1 D R

195 -3 TO -1 D R
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Table 118 (Page 1 of 7).ReadRecoverySteps

DRP
Steps

Action Read
Bias

ECC
Burst

Miscellaneous

196 + 1 EQ 0 D R

197 -1 EQ 0 D R

198 + 1 EQ + 1 D R

199 -1 EQ + 1 D R

200 + 1 EQ -1 D R

201 -1 EQ -1 D R

202 + 2 EQ 0 D R

203 -2 EQ 0 D R

204 + 2 EQ + 1 D R

205 -2 EQ + 1 D R

206 + 2 EQ -1 D R

207 -2 EQ -1 D R

208 + 4 TO 0 D R

209 -4 TO 0 D R

210 + 4 TO + 1 D R

211 -4 TO + 1 D R

212 + 4 TO -1 D R

213 -4 TO -1 D R

214-216 Reread 0 D R Enable TS modewith offset 2 prior
to step 214. HSCprior to step 216.
Enable TA Mode prior to step 214
through216.

217 Reread + 1 D R HSC prior tostep 217. Enable TA
Mode prior to step 217.

218 Reread -1 D R HSC prior tostep 218. Enable TA
Mode prior to step 218.

219 + 1 TO 0 D R Enable TA Mode prior to step 219.

220 -1 TO 0 D R Enable TA Mode prior to step 220.

221 + 1 TO + 1 D R Enable TA Mode prior to step 221.

222 -1 TO + 1 D R Enable TA Mode prior to step 222.

223 + 1 TO -1 D R Enable TA Mode prior to step 223.

224 -1 TO -1 D R Enable TA Mode prior to step 224.

225 + 2 TO 0 D R Enable TA Mode prior to step 225.

226 -2 TO 0 D R Enable TA Mode prior to step 226.

227 + 2 TO + 1 D R Enable TA Mode prior to step 227.

228 -2 TO + 1 D R Enable TA Mode prior to step 228.

229 + 2 TO -1 D R Enable TA Mode prior to step 229.

230 -2 TO -1 D R Enable TA Mode prior to step 230.

231 + 3 TO 0 D R Enable TA Mode prior to step 231.

232 -3 TO 0 D R Enable TA Mode prior to step 232.

233 + 3 TO + 1 D R Enable TA Mode prior to step 233.
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Table 118 (Page 1 of 7).ReadRecoverySteps

DRP
Steps

Action Read
Bias

ECC
Burst

Miscellaneous

234 -3 TO + 1 D R Enable TA Mode prior to step 234.

235 + 3 TO -1 D R Enable TA Mode prior to step 235.

236 -3 TO -1 D R Enable TA Mode prior to step 236.

237 + 1 EQ 0 D R Enable TA Mode prior to step 237.

238 -1 EQ 0 D R Enable TA Mode prior to step 238.

239 + 1 EQ + 1 D R Enable TA Mode prior to step 239.

240 -1 EQ + 1 D R Enable TA Mode prior to step 240.

241 + 1 EQ -1 D R Enable TA Mode prior to step 241.

242 -2 EQ -1 D R Enable TA Mode prior to step 242.

243 + 2 EQ 0 D R Enable TA Mode prior to step 243.

244 -2 EQ 0 D R Enable TA Mode prior to step 244.

245 + 2 EQ + 1 D R Enable TA Mode prior to step 245.

246 -2 EQ + 1 D R Enable TA Mode prior to step 246.

247 + 2 EQ -1 D R Enable TA Mode prior to step 247.

248 -2 EQ -1 D R Enable TA Mode prior to step 248.

249 + 4 TO 0 D R Enable TA Mode prior to step 249.

250 -4 TO 0 D R Enable TA Mode prior to step 250.

251 + 4 TO + 1 D R Enable TA Mode prior to step 251.

252 -4 TO + 1 D R Enable TA Mode prior to step 252.

253 + 4 TO -1 D R Enable TA Mode prior to step 253.

254 -4 TO -1 D R Enable TA Mode prior to step 254.

255 Reread 0 D R Enable TA Mode prior to step 255.

B.1.2 Verify Commands
The recoveryprocedures forWrite andVerify (2Eh) and Verify (2Fh) commands
are as follows. It isimportant to understand twoitems relative toverify.

1. A failed command thatdoesverifies isconsidered ahard error if the byte by
byte option is ineffect and amiscompare, error confirmed to benon-ECC
detected, occurs. Thesense key reported forthis error is Eh(Miscompare Error
during Verify byte by byte Operation).

2. In all othercases, a failedcommand thatverifies is notconsidered ahard error.
Although theDrive will return asense key of 3h(Medium Error) theerror in
not unrecoverablesince Verifyrecovery in not nearly as extensive asnormal
read recovery. Asubsequentread withfull recoveryshouldsuccessfullyread the
data.

Note: "On the Fly ECC"correction is notdone when thebyte-by-byteoption is in
effect.
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B.1.2.1 Write and Verify
Table 119. Write andVerify RecoverySteps

DRP
Steps

Action Read
Bias

ECC
Burst

Miscellaneous

0 Initial Read 0 Count NSF.

1-3 Reread 0 Count NSF.HSCprior to step 3.

4 Reread + 1 Count NSF.HSCprior to step 4.

5 Reread -1 Count NSF.HSCprior to step 5.

6-8 Reread 0 Perform Thermal Update,Recalcu-
late cylinder andhead andreseek if
NSF count is greater than 1 prior to
step 6. HSCprior to step 8.

9 Reread + 1 HSC prior tostep 9.

10 Reread -1 HSC prior tostep 10.

B.1.2.2 Verify
Table 120 (Page 1 of 2).Verify RecoverySteps

DRP
Steps

Action Read
Bias

ECC
Burst

Miscellaneous

0 Initial Read 0 Count NSF.

1-3 Reread 0 Count NSF. HSCprior to step 3.

4 Reread + 1 Count NSF. HSCprior to step 4.

5 Reread -1 Count NSF. HSCprior to step 5.

6-8 Reread 0 Perform Thermal Update,Recalcu-
late cylinder andhead andreseek if
NSF count is greater than 1 prior to
step 6. HSCprior to step 8.

9 Reread + 1 HSC prior tostep 9.

10 Reread -1 HSC prior tostep 10.

11 + 1 TO 0

12 -1 TO 0

13 + 1 TO + 1

14 -1 TO + 1

15 + 1 TO -1

16 -1 TO -1

17 + 2 TO 0

18 -2 TO 0

19 + 2 TO + 1

20 -2 TO + 1

21 + 2 TO -1

22 -2 TO -1

23 + 3 TO 0

24 -3 TO 0

25 + 3 TO + 1

26 -3 TO + 1
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Table 120 (Page 1 of 2).Verify RecoverySteps

DRP
Steps

Action Read
Bias

ECC
Burst

Miscellaneous

27 + 3 TO -1

28 -3 TO -1

29 + 1 EQ 0

30 -1 EQ 0

31 + 1 EQ + 1

32 -1 EQ + 1

33 + 1 EQ -1

34 -1 EQ -1

35 + 2 EQ 0 VCO Calibrate prior tostep 35.

36 -2 EQ 0 A/D Calibrate prior tostep 36.

37 + 2 EQ + 1

38 -2 EQ + 1

39 + 2 EQ -1

40 -2 EQ -1

41 + 4 TO 0

42 -4 TO 0

43 + 4 TO + 1

44 -4 TO + 1

45 + 4 TO -1

46 -4 TO -1

47 Reread 0

B.1.3 Write Commands (No Sector Found)
Table 121. WriteRecoverySteps

Step Action Read
Bias

Miscellaneous

0 Initial Write 0

1-3 Rewrite 0 HSC prior tostep 3.

4 Rewrite + 1 HSC prior tostep 4.

5 Rewrite -1 HSC prior tostep 5.

6-8 Rewrite 0 Perform Thermal Updateprior to step 6. Recal-
culate cylinder andhead andreseekprior to step
6. HSC prior tostep 8.

9 Rewrite + 1 HSC prior tostep 9.

10 Rewrite -1 HSC prior tostep 10.

Page 264 of 297 —SCSI Specification



B.2 Error Recovery for Non-Data Errors
Errors other than dataerrors as describedabove invokeError Recovery Procedures
calledERP. ERPerrorsfall into 4 classes:

Drive Fault
Position(Servo)
SpindleMotor
SpindleSynchronization Errors.

B.2.1 Position Error (Servo Error Recovery)
Table 122. ServoError RecoverySteps

Step Action Read
Bias

Miscellaneous

0 Initial Servo Oper-
ation

0

1-3 Retry ServoOper-
ation

0 Recalibrate, TU,Seek to lastgood location,prior
to step 1-3.

B.2.2 Drive Fault
Table 123. Drive Fault RecoverySteps

Step Action Read
Bias

Miscellaneous

0 Initial Read/Write 0

1-9 Reread/Rewrite 0 Recalibrate, TU,Seek to lastgood location prior
to step 9.

B.2.3 Spindle Motor Error
A spindlemotor error is generated whenmotor speed can not bemaintained. The
motor will be stopped and a Not Readysense key isreturned. There is noself
initiated recoverytaken by theDrive for this error.

B.2.4 Spindle Synchronization Error
A spindlesynchronization error occurs when the target spindlelosessynchronization
with the master. For information on howthis condition is reported, see4.5,
“Motor Synchronization” onpage 208. When this condition occurs, the target
reverts tounsynchronized operation.Read andwrite operations are notaffected by
the synchronizationloss.

B.3 Priority of Error Reporting
Multiple errors canoccur during the execution of acommand. Since only oneerror
is reported in thesensedata, a priority scheme for determining which error toreport
is used. Following are therules for reportingsensedata:

Hard Errors

− An unrecovered (hard) errorwill always bereported inplace of any soft
error that mayhave occurred during the sameoperation.

Appendix B. Recovery Procedures — Page 265 of 297



− If multiple hard error conditions exist, thefirst hard error detectedwill be
reported.

Soft Errors

− When P E R = 0 (Mode Selectdata format Page 1),recovered data andnon-
data errors are not reported.

− When P E R = 1 (Mode Selectdata format Page 1), thelast error detected
will be reported.

If an unrecoverable error occurs duringidle time, it is reported by the next
commandprocessed eventhough theerror may seeminappropriate forthat
command.
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Appendix C. Recommended Initiator Error Recovery
Procedures

The Drive'sdesign points forerror reporting to the system assumes certain system
action for the errorreturn codes. These assumptionsare:

1. SCSI-2protocol will be the first priority in reporting errors.

2. The systemwill maintain a log of allreportederrors.

3. System architecture should include all error handlingrecommendations made in
this appendix. Deviations should havemutual agreement between Drive devel-
opment andsystem integration.

This section of the appendix isdirectedtoward documenting the assumptions made
by the Drivethat thesystem is expected toimplement. The two errorclassesthat
the system should be concerned with areDATA and NON-DATA errors.

Data errors arethoseerrorsthat deal with the handling ofdata to and from the
MEDIA and areidentified by theadditionalsensecode contained in thesensedata.
The additionalsense codes for data errors are

0C - Write error

11 - Unrecovered read error

14 - No recordfound

16 - DataSynchronization markerror

17 - Recovered read errorwithout ECCcorrection

18 - Recovered read error with ECC correction

Typically, data errors do not include positioning of the heads or the data path
through theelectronics.

Non-dataerrors arethoseerrorsthat do nothave a direct relationship with trans-
ferring data to and from the media.Non-dataerrors can include data handling if the
media is not associated with the error(i.e. interfaceerrors).

The system action assumed for eachclass oferror is outlined here. System
integrators should be awarethat deviatingfrom theserecommendations canaffect
drive performance and the systemservicestrategy.

C.1 Drive service strategy
The Drive servicestrategy is defined so thecustomerwill be able to use thesystem
as soonafter a failure isdetected as possible. Thefirst priority is to replace the
entire drive to make thesystemoperational with minimalservicetime. Theservice
representative should:

1. Back up all the customer data onthis drive if possible

2. Replace the completedrive

3. Restore the customer data

4. Return thedrive to customerservice
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Drive developmentrecognizes theneed to preservecustomer data. Therefore, there
is a procedurethat will allow the servicerepresentative to replace the electronics
portion of thedrive at thecustomer location. This procedure should only be
attempted when customer data iscritical. If customer data is notcritical, then com-
plete drivereplacement is recommended. Toreplace the electronics assembly, the
servicerepresentative should:

1. Since datacannot bebacked up,replace the electronics assembly per the
instructions

2. Restore thedrive to service

3. If drive performance is questionableafter replacing the electronics assembly,
back up customer data ifpossible, then replace thecompletedrive. Question-
able performance can be a highnumber ofrecovered errors or reduced data
throughput.

The servicerepresentative shouldNEVER attempt toreplaceonly the head/disk
assembly(HDA).

C.2 Recommendations for System Error Log
The system error log should contain informationabout theDrive error that will
allow recovery actions. The systemerror logs should contain all theerror informa-
tion returned in thesensedata. At aminimum thefollowing informationabout
each error occurrence should belogged.

Valid bit and error code(Sensebyte 0)

Sense Key (Sensebyte 2)

Information bytes (Sense bytes 3thru 6)

Commandspecific information (Sense bytes 8thru 11)

Additional Sensecode(sensebyte 12)

Additional Sensecodequalifier (sensebyte 13)

Field Replaceable Unit(Sensebyte 14)

Sense KeySpecific (sense bytes 15, 16, and 17)

UEC (Sense bytes 20 & 21)

Error Record -Physical Block Address(Sense bytes 24thru 27)

C.3 Data Recovery Procedure
Statistically,most dataerror activity is noise related and hasnothing to do with
defects in themedia. It is wrong for the system to assumethat everydata error
reported occurred because of adefect in themedia. It is alsowrong for the system
to assumethat every dataerror that occurred because of a mediadefectrendered the
Drive unusable.

Recurring data erroractivity at thesamephysicallocation is an indication of a
problem. The problem can be due to amediadefect ormagnetic damage. A media
defect is physicaldamage to the recording capability of the mediawhile magnetic
damage is adefect in the bitpatternwritten to the media.
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The system recoveryaction to correctthese types ofdefects differs. Inboth cases,
the error can be correctedwithout replacing theunit. For mediadefects, thephys-
ical sector may require relocation. For magneticdefects, a rewrite of thefailing
LBA may be all that isrequired. The Drive determines the need to either rewrite or
reassign asector. TheMode Select page 1option bits, 1.6, “Mode Select (6)” on
page 55,AWRE/ARRE active allows theDrive to rewrite or relocate recovered
data errors.Non-recovered dataerrors andAWRE/ARRE inactivewill have addi-
tional sense codesreturned to recommendrewrite or reassignment of sectors.

For the caseswhere a rewrite is recommended, theinitiator should write the data
using the Write andVerify (2E) command. The verifyportion of theWrite and
Verify (2E) command useslimited error recovery,which is desirable in thiscase.
The initiator mayelect to verify thewrite with byte check (Write andVerify (2E)
command CDB byte 1, bit 1)enabled or disabled.

The need toreassign asector should be infrequent.Sites notmeeting error rate
criteria are removed from use during SAT(Surface AnalysisTest) in Drive manufac-
turing. With the exception ofsomeearly life SAT escapes (sitesthat weremar-
ginally missed duringSAT), reassigning defectivesectors should berare.

Frequentsector reassignment may be an (early)indication ofanothertype of failure.
Sector reassignments aremonitored as part of thepredictive failure analysis.When
a threshold isexceeded, theDrive will notify the initiator that ascheduledservice
action is required.

Drive soft error rates are based onextraneousrandomfaults that are notpredictable.
Media defects discovered after theDrive completes manufacturingfinal test need to
be relocated sothat soft error rates are not influenced by predictableknown error
sites. Failure of the system to properlyrelocatedefectivemediasites canhave a
direct influence on systemthroughput anddrive error rates.

C.3.1 Rewrite an LBA
The Drive determines the need to rewrite alogical block address(LBA) based on
error activity. Once a LBA requires rewriting, the Drivewill either rewrite the LBA,
or recommend to theinitiator that the LBA berewritten.

When thefollowing sense key,additionalsensecode, and additionalsensecode
qualifier combinations are returned, theinitiator shouldrewrite the LBA reported in
the sense at thenext opportunity.

NOTE: In Table 124 onpage 267 theKey, Code, andQualifier fields are all hex
values. (i.e. Sense key 1 is 1h, sensecode 17 is 17h, etc)

Table 124. RecommendRewrite errors. Sensedatacombinations forrecommend
rewrite of anLBA.

Key Code Qual. Description

1 16 02 Data Synchronization ByteError - recommendRewrite.

1 17 08 Recovered datawithout ECC -RecommendRewrite.

1 18 06 Recovered data with ECC -RecommendRewrite.
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To rewrite a LBA that hassense datarecommending arewrite, theinitiator should
rewrite the data using theWRITE and VERIFY (2E)command. If theWRITE
and VERIFY (2E)commandcompletes:

Successfully(GOOD status) or checkcondition status forrecovereddata error,
log the error in the system errorlog.

Unsuccessfully(Check Conditionstatus) for amediumerror, reassign the LBA
using theReassign Blocks(07) command.

Unsuccessfully(Check Conditionstatus) for any errorother than recovered data
error or mediumerror, follow therecommendations for theerror codes reported.

C.3.2 Reassign a physical sector
The Drive determines the need toreassign physical sectorsbased on erroractivity.
Once a physical sector requires reassignment, the Drivewill either reassign thephys-
ical sector, orrecommend to theinitiator that the LBA associatedwith the physical
sector be reassigned.

When thefollowing sense key,additionalsensecode, and additionalsensecode
qualifier combinations are returned, theinitiator shouldreassign the LBA reported
at the nextopportunity.

NOTE: In Table 125 onpage 268 theKey, Code, andQualifier fields are all hex
values. (i.e. Sense key 1 is 1h, sensecode 17 is 17h, etc)

To reassign an LBAthat hassense datarecommending a reassignment, the initiator
should:

1. Attempt torecover the datafrom the sector being reassigned with aRead (08)
or Read(28) command.

2. Reassign the LBA using theReassign Blocks (07)command. If thereassign-
ment completes:

Successfully(GOOD status), log the error in the system errorlog.

Table 125. RecommendReassign errors.Sensedatacombinations forrecommend
reassignment.

Key Code Qual. Description

1 0C 03 Write Error - RecommendReassignment.

1 14 05 Record NotFound -RecommendReassignment.

1 16 04 Sync ByteError - RecommendReassignment.

1 17 05 Recovered datausing previous ID

1 17 07 Recovered datawithout ECC -RecommendReassignment.

1 18 05 Recovered data with ECC -RecommendReassignment.

3 0C 03 Write Error - RecommendReassignment.

3 11 0B Unrecovered read error -RecommendReassignment.

3 14 05 Record NotFound -RecommendReassignment.

3 16 04 Sync ByteError - RecommendReassignment.
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Unsuccessfully(Check Conditionstatus),follow the C.3.4,“Reassign
Blocks Recovery” procedure.

3. Write the LBA that wasreassigned.

When a LBA isreassigned, the physicallocation of allLBAs from the LBA being
reassigned to thelocation of the nextavailable spare changes.Initiators wanting to
reassignmore than one LBA shouldreassign the largest LBA first and the following
LBAs in descending order. All candidates for reassignment arelisted in page 32 of
log sensedata. Refer to1.5, “Log Sense” on page 44.

C.3.3 Data error logging
The Drive will report dataerrors to the initiatorthat do notrequire immediate
action (successfulauto reallocation,successful auto rewrite, or noaction needed on
this occurrence). The initiator should log these errors in the system errorlog. No
other action isrequired.

NOTE: In Table 126 onpage 269 theKey, Code, andQualifier fields are all hex
values. (i.e. Sense key 1 is 1h, sensecode 17 is 17h, etc)

Table 126. Log Onlyerrors. Sensedatacombinations for automaticrewrite or reallo-
cate or that requires nosystemaction exceptlog.

Key Code Qual. Description

1 0C 01 Recovered Write error -Auto Reallocated.

1 14 01 Record not found

1 14 06 Record NotFound - dataAuto-Reallocated.

1 16 00 Data synchronizationmark error

1 16 01 Sync ByteError - data Rewritten.

1 16 03 Sync ByteError - dataauto-reallocated.

1 17 01 Recovered data withretries

1 17 02 Recovered data with positiveoffset

1 17 03 Recovered data withnegative offset

1 17 06 Recovered datawithout ECC -Auto Reallocated.

1 17 09 Recovered datawithout ECC -Data Rewritten.

1 18 01 Recovered data with error correction andretriesapplied

1 18 02 Recovered data with ECC -Auto Reallocated.

1 18 07 Recovered data with ECC -Data Rewritten.

3 11 00 Unrecovered read error - Limited DRP set by initiator

3 14 01 Record not found

3 16 00 Data synchronizationmark error
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C.3.4 Reassign Blocks Recovery
The Drive provides the capability to remove mediadefectswithout reducing
capacity. If the modeparameter bitsARRE/AWRE areactive, theDrive will auto-
matically reallocateLBAs determined to be defective. For those LBAswhere the
error is unrecoverable or the initiatorelects to nothave the Drive automaticallyreal-
locateLBAs, the Drive will recommendreassignment of the LBA.

Recovery from afailed reassignment is to:

Retry theReassign Blocks (07)command to thesame LBA as the failedReas-
sign Blocks (07)command Note: the LBA of the failedReassign Blocks (07)
command is in the commandspecificbytes of thesensedata.

If the retriedReassign Blocks(07) commandcompletessuccessfully,return to
normal processing.

If the retriedReassign Blocks(07) commandfails, service thedrive using the
service guidelinesrecommended in the C.1, “Driveservicestrategy” on
page 265.

C.4 Non-Data Error Recovery Procedure
The Drive will follow a logical recoveryprocedure fornon-dataerrors. The initiator
options for non-dataerrors are limited tologging the error, retrying thefailing
command, orreplacing the drive.

Theserecoveryprocedures assume the initiatorpractices databack-up andlogs
errors at the systemlevel for interrogation byservicepersonnel.

C.4.1 Drive busy
The Drive is busy performing anoperation. Refer to theproductFunctionalSpecifi-
cation for time-out limits. This is not an error condition. The initiator can test for
completion of the operation byissuing aTestUnit Ready (00)(mediaaccess)
command.

Note - The Test Unit Ready (00)command mayreturn Good status when errorcon-
ditions occur and theoption pin is low (--Heading'OPTLOW' unknown--). A
mediaaccesscommand may berequired to test forBusy with the option pin low.

If the TestUnit Ready(00) (or mediaaccess)commandcompletes withCheck
Condition status thenissue aRequest Sense (03)command.

− If the specifiedrecoveryprocedure for thesense data is for acondition other
than drivebusy, follow the recoveryprocedure for the condition reported.

− If the specifiedrecoveryprocedure for thesense data is for a drivebusy con-
dition, and

— If the drive is notbusy for longer than the timespecified in theproduct
Functional Specification, test for busyagain. This is not anerror condi-
tion.

— If the drive hasbeen busy forlonger than thelimit specified in the
productFunctional Specification, thenservice the driveusing theservice
guidelinesrecommended in C.1, “Driveservicestrategy” on page 265.

If the TestUnit Ready(00) (or mediaaccess)commandcompletes withGood
status then return tonormal processing.
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C.4.2 Unrecovered drive error
The initiator should:

1. Retry thefailing command.

2. If the retry of thefailing commandcompletes with

a. Good status orrecovered sense key, follow the recoveryprocedure in C.4.3,
“Recovereddrive error” on page 271.

b. Hardware errorsense,verify there is no outside cause(e.g.power supply)
for the failure,then

1) Retry thefailing command.

2) If the retry of thefailing commandcompletes with

a) Goodstatus,follow the recoveryprocedure in C.4.3,“Recovered
drive error” on page 271.

b) Recoveredsense orHardware errorsense,then service the drive
using theservice guidelinerecommended in C.1, “Driveservice
strategy” on page265.

C.4.3 Recovered drive error
The initiator should log the error as soft with therecoverylevel.

C.4.4 Drive not ready
The initiator should

1. Issue aStart/Stop Unit(1B) command.

2. Verify the drivecomes ready within the timespecified in theproductFunctional
Specification.

If the drive fails to comeready within thespecifiedtime, service the driveusing
the service guidelines specified inC.1, “Drive servicestrategy” on page 265.

3. Retry thefailing command.

4. If the failing commandcompletes with

a. Good status, log the error asrecovered.

b. Not Readysense,verify there is no outside cause(e.g.power supply then
service the driveusing theservice guidelines specified inC.1, “Drive service
strategy” on page 265.

C.4.5 No defect spare
Three conditions canexist that will cause this error. The threeconditionsare:

1. When theReassign Blocks (07)command isissued and all the available spares
on the cylinder with the sector inerror and all the spares on the twosubsequent
cylinders areused. In thiscase,there are no sparesavailable for the Drive to
use for the relocation requested.

2. Whenlast usable physical sector on atrack is the sector beingreassigned. This
reassignmentwould make all thesectors on a trackreassigned. TheDrive
requires at least one (1)usable sector on each track.

3. When theGlist is full and thesector to be reassignedcannot beadded.
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Service theDrive following the C.1, “Drive servicestrategy” on page 265.

C.4.6 Degraded Mode
Refer to4.1.9,“DegradedMode” on page 190 for the definition of this state.There
are five (5)causes for entering degradedmode. In allcases the Sense Key isNot
Ready. They are:

1. SenseCode/Qualifier ofLogical Unit Not Ready,initializing command required.
The spindlemotor notspinning or not at theproperspeed.

This may not be an error condition. The initiator shouldissue aStart Unit
(1B) command tostart the spindlemotor.

If the Drive fails to comeready in thespecified time (reference theproduct
Functional Specification), service the driveusing theservice guidelinerecom-
mended in C.1, “Driveservicestrategy” on page265.

2. SenseCode/Qualifier ofLogical Unit Failed Self-Configuration. File configura-
tion record has not beenread or is not readableThis condition is theresult of
the configuration data located in thereserved area not beingread because of an
error in the configuration data records or an errorprior to the process stepthat
reads the configurationdata. Ineither case, recoveryrequires the Drive to suc-
cessfullyread the configurationdata. This can be done one of two (2)ways.

First, power may becycled. This will initiate thepower upprocessthat
includes reading in the configurationdata. If the errorthat caused theconfig-
uration data to not beread occurs again,then theconfiguration datawill not be
loaded.

The secondmethod toload configuration data is toexecute aStart Unit (1B)
command.

3. SenseCode/Qualifier ofLogical Unit Failed Self-Configuration. RAM micro-
code not loaded. The RAM microcode is loaded aspart of thespindle start up.
If an error occurs during the spin up or aspart of thetest process after the
motor hasreached speed,then the RAMmicrocode may not be loaded.

Recovery for this step is the same as for the configuration data not being
loaded. Either apower cycle or the successfulcompletion of aStart Unit (1B)
commandwill cause the Drive toattempt toload the RAM microcode.

In addition to the powercycle or Start Unit (1B) command, theinitiator may
attempt toload microcode(reference 1.34,“Write Buffer” on page 142).

4. SenseCode/Qualifier ofDiagnosticFailure. Failure of a Send Diagnosticself
test, a start up sequence, orother internal targetfailures

Failure of a senddiagnosticself test or a start up sequence.This failure is
the result of the diagnosticsthat areexecuted duringpower on or when the
Send Diagnostic(1D) command isexecuted detecting afailure. As with the
RAM code not loaded and the configuration data not loaded, the recovery
is either a powercycle or issuing theSend Diagnostic (1d)command with
the selftest bit setactive.

− Recovery for a failedSend Diagnostic(1D) command iseither:

a. Execute theSend Diagnostic (1D) command, or

b. Powercycle thedrive.

− If the failure repeats,service the driveusing theservice guidelinerecom-
mended in C.1, “Driveservicestrategy” on page 265.
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− Recovery for a failed power upsequence is either:

a. Issue aStart Unit (1B) command, or

b. Powercycle thedrive.

If the failure repeats,service the driveusing theservice guidelinerecom-
mended in C.1, “Driveservicestrategy” on page265.

Internal targetfailures

The file periodicallyadjusts the trackfollowing for each head tocompensate
for expansion and contraction of thedisks due totemperaturechanges. If
one of theseadjustmentsfails, the file will enter a degraded mode toprevent
writing data off track.

Recovery of thiscondition is either a powercycle or successfulcompletion
of the Send Diagnostic (1D) command. Service the driveusing therecom-
mendedservice guidelines specified inC.1, “Drive servicestrategy” on
page 265 if thepower cycle or theSendDiagnostic(1D) commandfail to
completesuccessfully.

5. SenseCode/Qualifier ofFormat Command FailedFormat Unit (04), Sense
Code/Qualifier ofMedium Format CorruptedReassign FailedReassign Blocks
(07) command, or an automaticreallocation failed or was abnormally termi-
nated.

Recovery from areassign degradedcondition is toretry the failedReassign
Blocks(07) command (seeC.3.4, “Reassign BlocksRecovery” onpage 270).
The sense data returned for a reassign degradedcondition contains the LBAthat
was being reassigned in thecommandspecific bytes.

Recovery from a failedFormat Unit (04) command is toretry thecommand. If
the commandfails a second time,service the drive following theprocedure
defined inC.1, “Drive servicestrategy” on page 265.

If the abovedefined recoveryproceduresfail to clear the degraded modecondition,
the the Drive should be replaced.Follow the procedure C.1, “Driveservice
strategy” on page 265 when replacing the drive.

C.4.7 Reserved Area Hard Error
Sectorsfound defective in the reservedarea of the diskcannot bereassigned after the
Drive leaves thefactory. The data in the reserved area is not directlyaccessible by
the initiator. For this reason, thereserved area has all data except theReassign
Blocks (07)commandwork area duplicated. A data errormust occur in both
copies of the data record before the Drive considers areserved arearead error.
When this happens, theintegrity of the drive isquestionable.

Service theDrive using the C.1, “Drive servicestrategy” on page 265procedure.

C.4.8 Interface Protocol
For all interfaceprotocol errors, the initiator should:

1. Correct the parameterthat caused theillegal request

2. Retry thefailing command.

3. If the first retry of thefailing commandcompletes with

a. Good status, log the error asrecovered
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b. Check condition status withsense data for anillegal request,verify there is
no outside cause(e.g.power supply) for thefailure

c. Other,follow the recommendations for theerror condition reported.

1) Retry thefailing command.

2) If this retry of thefailing commandcompletes with

a) Good status, log the error asrecovered

b) Check condition status withsense data for anillegal request,service
the drive using theservice guidelinerecommended in C.1, “Drive
servicestrategy” on page 265.

c) Other,follow the recommendations for theerror condition reported.

Note: - During a microcode download, theDrive verifies the level ofmicrocode
being loaded with thelevel resident inROS. If the twomicrocodelevels areincom-
patible, thecommandterminates with checkcondition status andsense forillegal
request and the additionalsensecode forinvalid field in parameterlist.

If all the commandparameters are correct, thecommand is aWrite Buffer (3B)
command with a download or download andsavemicrocodemodeselected, and the
additionalsensecode is 26, the cause of theillegal request may be an incompatible
LID. To verify the LID is correct, the initiator should:

1. Issue anInquiry (12) command with theEVPD option set to 1 and theidenti-
fier set to 03.

2. Determine thecorrectlevel of microcode from the inquiry data. Refer to1.3,
“Inquiry” on page 28 for thelocation of theLID.

3. Load thecorrectlevel of microcode to thedrive using theWrite Buffer (3B)
command with thecorrectmode.

4. If the error repeats or theWrite Buffer (3B) commandfails to complete suc-
cessfully, service the driveusing theservice guidelinerecommended in C.1,
“Drive servicestrategy” on page 265.

C.4.9 Aborted Command
The initiator should determine the causefrom the additionalsensecode (byte 12)

Sense key = B(Aborted Command)with additionalsense codes of 1B, 25, 43,
45, 49, and 4E and and sense key = 5 (IllegalRequest) withadditional addi-
tional sensecode of 3D are initiator causedabort conditions. The initiator
should correct thecondition that caused the abort andretry thefailing
command.

Sense key = B(Aborted Command)with additionalsensecode of 44 or 48 are
Drive causedabort conditions The initiator should:

1. Retry thefailing command.

2. If the retry of thefailing commandcompletes with

a. Good status, log the error asrecovered

b. Abort commandsense,verify there is no outside cause(e.g.power
supply) for thefailure.

3. Retry thefailing command.
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4. If the retry of thefailing commandcompletes with

a. Good status, log the error asrecovered

b. Abort commandsense,then service the driveusing theservice guideline
recommended in C.1, “Driveservicestrategy” on page 265.

Sense key = B(Aborted Command) and anadditionalsensecode of 47 can be
an initiator or Drive causedabort condition. The initiator shouldfollow the
above procedure for initiator causedabort conditions if the Drive detected the
SCSI busparity error. The initiator shouldfollow the above procedure for
Drive causedabort conditions if the initiator detected theSCSI busparity error.

C.4.10 Unit Attention
Unit Attention conditions are noterrors. They alert the initiatorthat theDrive had
an actionthat mayhave changed an initiator controlled state in thedrive. These
conditionsare:

C.4.10.1 Not Ready to Ready Transition
Not ready to ready transition,unit formatted. This unit attention conditionwill not
be reported to the initiatorthat issued theFormat Unit (04) command.

C.4.10.2 Reset
Reset - This means thedrive was reset by either apower-onreset, Bus reset, a Bus
DeviceResetmessage, or aninternal reset.

C.4.10.3 Mode Parameters Changed
A Mode Select (15)commandsuccessfullycompleted - This meansthat the mode
parametersthat are thecurrentvalue may have changed. Theparameters may or
may not have changed but thecommand tochange the parameterssuccessfully
completed. The Drive does notactually compare the old current and the new
current parameters to determine if the parameters changed. Thisunit attention con-
dition will not be reported to theinitiator that issued theMode Select (15)
command.

C.4.10.4 Microcode has Changed
Write Buffer (3B) command to download microcode hassuccessfullycompleted.
This means that themicrocodethat controls the Drive has been changed. The code
may or may not be the same as the code resident on the media. The Drive does not
compare oldlevel code with new code.

C.4.10.5 Commands Cleared by Another Initiator
Taggedcommandscleared by a clearqueuemessage.This means that the
commandqueue has beencleared. Theunit attention condition is not reported to
the initiator that issued the clearqueuemessage. Unitattention condition is
reported to all initiatorsthat had commandsactive orqueued.

Reissue any outstandingcommand.

C.4.10.6 Spindles Synchronized
Spindles synchronized -This means that thespindle of this Drive achievedsynchro-
nization with thespindle ofanotherdevice. This unit attention condition isissued
to all initiators including the initiator requesting spindlesynchronization.
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NOTE: If the saved modeparameters are for a synchronizedmode, unit attention
condition will not be reported when thespindle comesinto synchronization from a
start up sequence.

C.4.10.7 Spindles Not Synchronized
Spindles not synchronized -This means that theDrive's spindle was synchronized
with anotherdevice andthat synchronization is lost. The two conditionsthat will
cause loss of spindlesynchronization are a hardwarefault or a Start/StopUnit (1B)
command with the modeparameter RPL bits changed to the no synchronization
state(00). If the initiator requires spindlesynchronization,recoveryfrom loss of
synchronization is the same foreither cause.

The initiator should:

1. Issue aMode Select (15)command,page 4, with the desired RPL modebits
and rotationaloffset selected.

2. Issue aStart/Stop Unit(1B) command with thestart bit active.

3. Issue aTest Unit Ready(00) commandfollowed by aRequest Sense (03)
command. If theTest Unit Ready (00)command or theRequest Sense (03)
commandcomplete withsense for

Not ready,logical unit in process of becomingready,verify that the attempt
to achievesynchronization isstill within the specified timelimit (4.5,
“Motor Synchronization” onpage 208)then return to thebeginning of this
step.

Unit attention condition,spindles not synchronized, theloss ofsynchroniza-
tion is probably caused by aStart/StopUnit (1B) command with the RPL
mode bitsselected for nosynchronization(00). Return tonormal proc-
essing.

Unit attention condition,spindles not synchronized, ahardwarefault is
probably thecause offailure. Locate andcorrect the cause ofloss of syn-
chronization.

Good status with nosensedata, this is an error condition. The Drivewill
report checkcondition status withsense data for aunit attention condition
beforegood status is reported. If good status is reportedbefore theunit
attention condition,service the drive following the service guidelinerecom-
mendations in C.1, “Driveservicestrategy” on page 265

Any other status andsense combination, follow therecommendations for
the returned sense.

C.4.10.8 Log Select Parameters Changed
A Log Select(4C) commandsuccessfullycompleted - This meansthat the the Log
Selectcommandcleared statisticalinformation successfully (See Log Select
command). This unit attention condition isreported to all initiatorsexcluding the
initiator that issued the Log Selectcommand.

C.4.11 Components Mismatch
A compatibility test is performed duringBATS-2. The compatibilitytestverifies
that theelectronics assembly iscompatible with theHDA. When theDrive detects
a mismatch in the components, themost likely cause is the result of incorrectparts
used during aserviceaction.
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If the error reported is

Key/code/qualifier 4/40/C0 - Diagnosticfailure, Load IDs do not match on
bring-up

The initiator should determine

1. The properlevel of microcode frompage 3 of theEVPD inquiry
data. Refer to1.3, “Inquiry” on page 28.

2. Load theproper level of microcode to the mediausing theWrite
Buffer (3B) commandwith the download andsaveoption.

To load new microcode, the initiator should:

a. Issue anInquiry (12) command forEVPD page 3. EVPD page
3 of the inquiry data contains thevalid LID.

b. Issue aWrite Buffer (3B) commandwith the download andsave
option. Themicrocode used during the data out phase should
have the same LID as the LID reported inpage 3 of the inquiry
data.

c. If the Write Buffer (3B) commandcompletes with:

GOOD status, continue to nextstep.

Check Conditionstatus,service the driveusing theservice
guidelinesrecommended in C.1, “Driveservicestrategy” on
page 265.

3. Execute theSendDiagnostic(1D) command with theself test bit
active.

4. Check thesend diagnostic end status. If thestatus is

GOOD, Return tonormal processing.

CHECK CONDITION, issue aRequest Sense(03) command
and follow therecommendations for thesense data returned
unless the sense data is for acomponentmismatch. If thesense
data is for componentmismatch,service the driveusing the
service guidelinerecommended in C.1, “Driveservicestrategy” on
page 265.

Key/code/qualifier 4/40/D0 - Diagnosticfailure, Electronicsmismatch on bring-up.

The initiator should determine

1. The properlevel of electronicsfrom page 2 of theEVPD inquiry
data. Refer to1.3, “Inquiry” on page 28.

2. Replace theelectronicswith the correctpart numberelectronics.

3. If bring-up complete status is

GOOD, Return tonormal processing.

CHECK CONDITION, issue aRequest Sense(03) command
and follow therecommendations for thesense data returned
unless the sense data is for acomponentmismatch. If thesense
data is for componentmismatch,service the driveusing the
service guidelinerecommended in C.1, “Driveservicestrategy” on
page 265.
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C.4.12 Self Initiated Reset
The Drive will initiate a self reset when thecondition of theDrive cannot bedeter-
mined. The internalresetwill terminate any outstandingcommands,release any
reservedinitiators, executeBATS, and stop thespindlemotor. Theinitiator can
recover by:

Sense key = 2,

1. Log the error

2. Issue aStart/Stop Unit(1B) command

3. Retry thefailing command. If thefailing commandcompletes with

− Good status, return tonormal processing.

− Self initiated reset sense,service the drive following the guidelines
recommended in C.1, “Driveservicestrategy” on page 265.

− Other, follow the recommendations for theerror reported.

Sense key = 4,

1. Log the error

2. Retry thefailing command. If thefailing commandcompletes with

− Good status, return tonormal processing.

− Self initiated reset sense,service the drive following the guidelines
recommended in C.1, “Driveservicestrategy” on page 265.

− Other, follow the recommendations for theerror reported.

C.4.13 Defect List Recovery
This is not an error condition.

The initiator either requested adefect list in aformat (block or vendorspecific) that
the Drive does notsupport or therequesteddefect list(s) exceed themaximumlist
length that can bereturned. If thesensekey/code/qualifierare:

1/1F/00, therequestedlist(s) exceed themaximumlength that can be supported.
The initiator should request onelist at a time. If a single list exceeds themaximum
returnable length, this may be an indication of amarginallyoperationaldrive.
Service the driveusing following theservice guidelines inC.1, “Drive service
strategy” on page 265.

1/1C/01 or 1/1C/02, the requesteddefect list is not in theformat that theDrive sup-
ports. The requesteddefect list is returned in thephysical (cylinder, sector,head)
format. This is thedefault format. There is noinitiator action required for this
condition.

C.4.14 Miscompare recovery
A miscompare can occur on aVerify (2F) command or aWrite andVerify (2E)
command with thebyte check(BytChk) bit active. Recovery for a miscompare
error isdifferent for the twocommands.

Verify command

The initiator should:
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1. Verify that the datasent to thedrive is thecorrect data for the byte-
by-byte compare.

2. Read the datafrom the media with aRead (08)or Read(28)
command andverify that the datafrom the media is theexpected
data for the byte-by-byte compare.

If all data are correct, this is an indicationthat the data mayhave
beenreadfrom the mediaincorrectlywithout anerror detected.
Service the driveusing theprocedurespecified inC.1, “Drive
servicestrategy” on page265.

If all data are not correct, this is an indicationthat the data on
the media is not the data the initiator expected.Rewrite the
correct data to the media.

Write and Verify command

The drive uses thesame data in the databuffer to write then read and
compare. A miscompare error on theWrite andVerify (2E) command is
an indicationthat thedrive cannotreliability write or read the media.
Service the driveusing the proceduresspecified inC.1, “Drive service
strategy” on page 265.

C.4.15 Microcode error
The microcode loaded from the media or from theinterface is validated before the
device operatesusing that microcode. When thevalidation detects incorrect or
incomplete data, the Driveenters degradedmode.

If the initiator attempted to load microcodeusing theWrite Buffer (3B) command,
retry theWrite Buffer (3B) command. If the commandcompletes with

Good status - return tonormal processing

Check condition status -service the driveusing theservice guidelinesrecom-
mended in C.1, “Driveservicestrategy” on page 265.

If the check sum error occurred duringnormal processing, the initiator mayattempt
to load microcode to the media beforedeciding to service the driveusing theservice
guidelinesrecommended in C.1, “Driveservicestrategy” on page 265.

To load new microcode, the initiator should:

1. Issue anInquiry (12) command forEVPD page 3. EVPD page 3 of the inquiry
data contains thevalid LID.

2. Issue aWrite Buffer (3B) command with the download andsaveoption. The
microcode used during the data out phase should have the same LID as the
LID reported in page 3 of the inquirydata.

3. If the Write Buffer (3B) commandcompletes with:

GOOD status - return tonormal processing

Retry thefailing command. If the commandcomplete with

− Good status -Continue normalprocessing.

− Check condition status forcheck sum error -Service the driveusing the
service guidelinesrecommended in C.1, “Driveservicestrategy” on
page 265.
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− Check condition for any othererror - follow the recommendedrecovery
procedure for the error reported.

Check Conditionstatus for Check sumerror, service the driveusing the
service guidelinesrecommended in C.1, “Driveservicestrategy” on
page 265.

Check condition status for anyother error, follow therecommendations for
the returned sensedata.

C.4.16 Predictive failure analysis
The Drive performs error loganalysis andwill alert the initiator of apotential
failure. Theinitiator should determine if thisdevice is the only devicewith error
activity.

If this drive is theonly drive attached to theinitiator with erroractivity, service the
drive using theproceduresspecified inC.1, “Drive servicestrategy” on page 265.
Note, service forthis drive can be deferred. The longerservice is deferred, themore
probable afailure canoccur that will require immediateservice.

If more thanthis drive is experiencingerror activity, the drive isprobably not at
fault. Locate andservice theoutside sourcecausing erroractivity on this drive.
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Appendix D. UEC List

Following is thelist of Unit Error Codes andassociated descriptions. The Unit
Error Codes are returned by the target insense databytes20-21 in response to the
RequestSensecommand.

Note: The list of Unit Error Codes anddescriptions does not have a direct corre-
lation to the error descriptions andSenseKey/Code/Qualifier descriptions in
Appendix A, “SCSISenseData Format” onpage 229.

Table 127 (Page 3 of 8). UnitError Codeswith Descriptions.

Unit Error Code Description

00 00 No error.

01 01 DegradedMode/Motor notrunning.

01 02 Unavailablewhile Start/Stop Unit Cmdactive.

01 03 Unavailablewhile Spinupactive.

01 04 Unavailablewhile Format active.

01 05 Synchronous transfererror, Extrapulses onsynchronous
transfer.

01 06 Requested PList doesmatch returnedlist format (READ
DEFECT DATA only)

01 07 Requested GList doesmatch returnedlist format. (READ
DEFECT DATA only)

01 08 Defect ListError prevented one ormore defectsfrom being
used in aormat Unit command orfrom being reported in a
ReadDefect Data command.

01 0A Defect list longer than 64k, 64k ofdatareturned. (READ
DEFECT DATA only)

01 10 Too few valid GEM measurementsavailable toperform a
GEM PredictiveFailure Analysis.

01 11 Degraded Mode/ReassignBlock unsuccessful after
pushdownstarted.

01 12 DegradedMode/Formatunsuccessful.

01 13 DegradedMode/Configuration not loaded.

01 14 DegradedMode/RAM Microcode not loaded.

01 15 DegradedMode/RAM Microcode not loaded,Download
incomplete.

01 1C Command notallowed while in Write ProtectMode.

01 1D An unexpected CIOP message wasreceived and discon-
nection was not allowed.

01 1E A CIOP message was received on aninitial connection.(Bus
Free)

01 1F Mismatchbetween the ServoProcessor and the Reference
Track Image.

01 20 Microcode Check Sum error detected duringdownload of
Microcode.

01 21 Mismatchbetween the InterfaceProcessor ROS andServo
Processor ROS.
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Table 127 (Page 4 of 8). UnitError Codeswith Descriptions.

Unit Error Code Description

01 22 Degraded Mode/Bringup notsuccessful.

01 23 Microcode error detected while trying to start SCSIdata
transfer or MissingBuffer Controller Chip interrupt
detected.

01 24 Mismatchbetween the ServoProcessor ROS and DE.

01 25 Mismatchbetween the ServoProcessor ROS andInterface
ProcessorRAM.

01 26 Mismatchbetween the InterfaceProcessor RAM and DE.

01 27 Buffer Controller Chip Channel AError - Parity error
during transfer in.

01 28 Buffer Controller Chip Channel AError - Parity error
during transfer out.

01 29 Buffer Controller Chip Channel AError - Programmed IO
Parity error.

01 2A Buffer Controller Chip Channel AError - Unexpected
error.

01 2B Commandaborted due to FatalHardwareerror.

01 2C SCSI Controller Chip internal parityerror.

01 2D Cannotresume the operation(Data transfer).

01 2E Mismatchbetween the InterfaceProcessor ROS andRAM.

01 2F Mismatchbetween the InterfaceProcessor ROS and the
DE.

01 30 Invalid Op. code.

01 31 Invalid LBA.

01 32 CDB Invalid.

01 33 Invalid LUN.

01 34 Commandparameter datainvalid.

01 35 Commandparameterlist lengtherror.

01 36 InterfaceProcessor ROS and RAM mismatch duringWrite
Buffer Command.

01 37 Data lengtherror onReadLong or Write Long.

01 38 Invalid field in Parameter Data, SeeField PointerValue.

01 39 Invalid LBA in ReassignCommandwhen Reassign
degraded.

01 3A Invalid Buffer ID in Write Buffer Command.

01 3B ServoProcessor ROS andInterfaceProcessor RAMmis-
matchduring Write Buffer Command.

01 3C InterfaceProcessor RAM and DE mismatch duringWrite
Buffer Command.

01 3E Attempt to write critical datawithout Thermal Updates
allowed.

01 3F SCSI Controller Chipdetected an LRCerror during read.

01 40 Unit Attention/Not Ready to Ready Transition(Format
Completed)
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Table 127 (Page 5 of 8). UnitError Codeswith Descriptions.

Unit Error Code Description

01 41 Unit Attention/POR.

01 42 Unit Attention/ModeSelectParametershave changed.

01 43 Unit Attention/Write Buffer.

01 44 Unit Attention/Commandcleared byanotherinitiator.

01 45 Unit Attention/Self Initiated Reset.

01 47 Unit Attention/Spindles not Synchronized.

01 48 Unit Attention/Spindles Synchronized

01 49 Unit Attention/Log Parameters Changed.

01 50 Microcode Check Sum error detected during ROSTest.

01 51 Microcode Check Sum error detected during RAMTest.

01 52 Microcode Check Sum error detected duringupload of
Microcode.

01 53 Motor Synchronizationlost, motor speed maintained.

01 56 GLIST full. Cannot add moreentries.

01 57 Entire track of defectivesectors.

01 58 No sector pulse found.

01 59 Defect list updatefailure.

01 5A Motor is Stuck,Cannot bestarted.

01 5C Reassign could notfind the targetLBA.

01 5D No SectorFound caused byhardwarefault or software.

01 5E No sparesectors remaining.

01 5F Error in Primary Defect list.

01 60 Initiator DetectedError for other thanSTATUS or linked
COMMAND COMPLETE phase.

01 61 Unrecovered SCSI parityerror detected byTarget during a
command or data phase.

01 62 Invalid Initiator Connection.

01 63 Media Problem,RecommendDevice Replacement

01 64 HardwareProblem,RecommendDevice Replacement

01 65 Error in Primary Defect list (READ DEFECT DATA only)

01 66 Error in GrownDefect list (READ DEFECT DATA only)

01 68 Failure tosuccessfullyrestore an LBAinvolved in Track
Squeeze Recovery.

01 6A ServoError; Invalid Servo Status Received by the Interface
Processor

01 6B Arm Electronics NotReady.

01 6C SanityError during ReadCapacity execution.

01 6D Targetunexpectedly went BusFree. (Bus Free)

01 6E ServoData notpresent inCSR.

01 6F ServoData Verify Failure.

01 71 Different LUN addressed(Identify message)from first
selected. (Bus Free)
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Table 127 (Page 6 of 8). UnitError Codeswith Descriptions.

Unit Error Code Description

01 72 InnapropriateMessage Reject messagereceived. (Bus Free)

01 73 Reselection timeout. (Bus Free)

01 74 Unrecovered SCSI parityerror detected by theTarget
during a MESSAGE OUT phase. (Bus Free)

01 75 Initiator DetectedError message forSTATUS or Linked
COMMAND COMPLETE phase. (Bus Free)

01 76 Invalid message or attentiondroppedbefore allbytes of an
extended message are transferred. (Bus Free)

01 77 Attention dropped toolate. (Bus Free)

01 78 Message parityerror receivedwhen no messagesent by
Target. (Bus Free)

01 79 Reservedbits in Identify message are non zero.

01 7A Unrecovered SCSI parityerror detected by the Initiator
(Message ParityError Message). (Bus Free)

01 7B SCSI interruptinvalid. (Bus Free)

01 80 SP interrupt on but SP StatusValid bit is off.

01 81 Error in GrownDefect list (used by FormatUnit and Reas-
sign Block commands).

01 82 Format Track parameter error(number ofsectors and
number ofID's do notmatch).

01 83 Seek positioningerror (ID miscompare).

01 84 Invalid SPCommandSequence.

01 85 Illegal Head or Cylinderrequested.

01 86 A servo command isalreadyactive.

01 87 InterfaceProcessor detected Servo SanityError

01 88 Controller/ChannelHardware detected Servo SanityError

01 89 Reservedareasector validcheckfailed.

01 8A Servoprocessor did notfinish command intime.

01 8B Motor timeout error.

01 8C Configuration Sectorvalid checkfailed.

01 8D Configuration Sectoruploaded but Check Sum error.

01 8E Reservedareasector version checkfailed.

01 8F Buffer too small to do a requested function.

01 90 Self Init Reset, W/OAuto Motor Start - InvalidInput

01 90 Self Init Reset, WAuto Motor Start - InvalidInput

01 91 Track characterizationfailure. Unable todetermine sector
LBA due to adjacent read IDfailures, with onesector
defective.Reassign(pushdown not started) or LogSense.

01 92 Miscompareduring byte by byteverify.

01 93 BATS#2 Error.Readwrite test failure.

01 94 BATS#2 Error.ECC/CRCtest failure.

01 95 BATS#2 Error;Seektest failure.

01 96 BATS#2 Error;Head Offset Test failure.
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Table 127 (Page 7 of 8). UnitError Codeswith Descriptions.

Unit Error Code Description

01 97 Self Init Reset, W/OAuto Motor Start - No taskavailable

01 97 Self Init Reset, WAuto Motor Start - No taskavailable.

01 98 Self Init Reset, W/OAuto Motor Start - CauseUnknown

01 98 Self Init Reset, WAuto Motor Start - CauseUnknown

01 99 Self Init Reset, W/OAuto Motor Start - SCSI Controller
Chip Resetunsuccessful

01 99 Self Init Reset, WAuto Motor Start - SCSI Controller Chip
Resetunsuccessful

01 9A Self Init Reset, W/OAuto Motor Start -Buffer Controller
Chip Resetunsuccessful

01 9A Self Init Reset, WAuto Motor Start -Buffer Controller
Chip Resetunsuccessful

01 9B Self Init Reset, W/OAuto Motor Start -Zero Divide Error

01 9B Self Init Reset, WAuto Motor Start -Zero Divide Error

01 9C Self Init Reset, W/OAuto Motor Start - ControlStore
AddressFault

01 9C Self Init Reset, WAuto Motor Start - ControlStore
Address Fault.

01 9D Self Init Reset, W/OAuto Motor Start - Unused OpCode

01 9D Self Init Reset, WAuto Motor Start - Unused OPCode

01 9E Motor ThermalShutdown

01 9F Self Init Reset, W/OAuto Motor Start - InvalidQueue
Operation

01 9F Self Init Reset, WAuto Motor Start - InvalidQueue Opera-
tion

01 A1 Servoerror; Loss of interrupts from the Controller/Channel
Hardware

01 A2 Servoerror; Settletimeout.

01 A3 Servoerror; Coarseofftrack.

01 A4 Servoerror; Threeconsecutive missing Servo IDs detected
by ServoProcessor

01 A5 Servoerror; UnexpectedGuardbanddetected.

01 A6 Servoerror; Settleovershoot.

01 A7 Servoerror; Seek timeout.

01 A8 Servoerror; Target Cylinder out ofRange.

01 A9 Servoerror; Command notacceptedwhile in Retract.

01 AB Servoerror; Maximum velocity exceeded.

01 AC Servoerror; Headnumber out ofrange.

01 AD Servoerror; Referencetrack is unreadable.

01 AE Servoerror; Invalid Command.

01 AF Servoerror; Velocity too high at settlehandoff.

01 B0 Servoerror, Offset out ofrange.
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Table 127 (Page 8 of 8). UnitError Codeswith Descriptions.

Unit Error Code Description

01 B1 Servoerror, Recalibrate timeout -State 0, No OD
guardband. ID guardbandseen.

01 B2 Servoerror, Recalibrate timeout -State 0, No OD
guardband.Data bandseen.

01 B3 Servoerror, Recalibrate timeout -State 0, No OD
guardband. ID andData bandseen.

01 B4 Servoerror, Recalibrate timeout -State 0, No OD
guardband. ID andData band notseen.

01 B5 Servoerror, Recalibrate timeout -while looking for 6 con-
secutiveoutsidediameterguardbandsectors.

01 B6 Servoerror, Recalibrate timeout -while looking for 6 con-
secutivedatabands.

01 B7 Servoerror, Recalibrate timeout -while looking for thefirst
data bandtrack type zero.

01 B8 Servoerror, Loss ofinterrupts -motor start bit notactive.

01 B9 Servoerror, Loss ofinterrupts - ServoProcessor Lost

01 BA Servoerror, Loss ofinterrupts - InterfaceProcessorinitiated

01 BB Servoerror, Loss ofinterrupts - ServoProcessorinitiated
retract.

01 BC Servoerror; Loss of interrupts - Controller/ChannelHard-
ware reset.

01 BD Servoerror, Loss ofinterrupts - Bad Coherence.

01 BE Servoerror, Loss ofinterrupts - Conversion TooLong

01 BF Servoerror; Loss of interrupts - Controller/ChannelHard-
ware DemodConvertion in Progress

01 C0 Threeconsecutive missing Servo IDs detected by
Controller/ChannelHardware

01 C1 Arm Electronicserror.

01 C2 Fake andExtra Index.

01 C3 SP lost.

01 C4 Sectoroverrun error.

01 C5 InterfaceProcessorwrite inhibit error.

01 C7 Microjog Write Inhibit

01 C8 Interrupt Occuredwith no interrupt bits set.

01 C9 Write with No Sector Pulses.

01 CB Motor SpeedError.

01 CC Channel moduleRegister WriteError

01 CD IP RetractError

01 CE Temporaryloss ofMotor Synchronization.

01 D0 No sector founderror (ID no sync. found).

01 D1 No Datasync. found.

01 D2 Data ECCCheck

01 D3 Data correction applied to Drivedata for aData ECC
check.
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Table 127 (Page 1 of 8). UnitError Codeswith Descriptions.

Unit Error Code Description

01 D4 ECC check corrected withoutusing ECCcorrection.

01 D5 Data Sync error detectedwhile outside of thewrite band.

01 D6 Data ECCCheck detectedwhile outside of thewrite band.

01 D7 ECC ErrorDetectedwhile outside ofwrite bandcorrected
with ECC.

01 D8 ECC ErrorDetectedwhile outside ofwrite bandcorrected
without ECC.

01 D9 Data recoveredusing positive offsets.

01 DA Data recoveredusing negative offsets.

01 DB Data recoveredusing No ID Recovery

01 E3 Servoerror; Multiple SID Offset Correctionerror during
Tangential Correction.

01 E5 Servoerror; Mismatchbetween external ServoProcessor
RAM and internal ServoProcessor ROS.

01 F0 Buffer Controller Chip SequencerError - Check Sum error
when loading

01 F1 Buffer Controller Chip SequencerError - Not stopped when
loading.

01 F2 Buffer Controller ChipError - Invalid interrupterror.

01 F3 Buffer Controller ChipError - Invalid read SEQSTOP.

01 F6 Write Gate notdetected during Write

01 F8 Buffer Controller ChipError - Channelparity error on
read.

01 F9 Buffer Controller ChipError - Channelparity error on
write.

01 FB Buffer Controller ChipError - Channel B wasbusy before
the start of adata transfer.

01 FC Buffer Controller ChipError - Channel errorduring a
transfer from theData buffer to theControl Store RAM
(CSR)

01 F D Buffer Controller ChipError - Channel errorduring a
transfer from theControl Store RAM to theData Buffer

02 00 Buffer Controller ChipError - ECC On The Flytimeout

02 01 Buffer Controller ChipError - Pipelinealreadyfull

02 02 Buffer Controller ChipError - FIFO overun/underun

02 03 Disk ManagerChip detected an LRC errorduring write.

02 10 Channel ModuleWrite Parity Error

02 11 Channel ModuleReadParity Error

02 12 Tangential Correction(TC) RAM ParityError

02 13 Data ManagerWrite Parity Error

02 20 ChannelNoise Problem,RecommendDevice Replacement

02 21 ChannelAssymetryProblem,RecommendDevice Replace-
ment
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Table 127 (Page 1 of 8). UnitError Codeswith Descriptions.

Unit Error Code Description

02 22 Channel Precompensation Problem,RecommendDevice
Replacement

02 23 Channel DCOffset Problem,RecommendDevice Replace-
ment

02 24 ChannelTiming Offset Problem,RecommendDevice
Replacement

02 25 Fly Height Change Problem,RecommendDevice Replace-
ment

02 26 TorqueAmplification Problem,RecommendDevice
Replacement

02 30 BATS#2 Error. LRCtest failure.

02 31 BATS#2 Error.Pallette RAM test failure.

02 32 BATS#2 Error.Digital Filter RAM test failure.

02 33 BATS#2 Error.Tangential Correction RAMtest failure.

4x xx ThermalAsperity Detected during error.

8x xx Invalid UEC - x xx is InvalidUEC.
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Glossary

Active I/O process. An I/O process which isexecuting
(not queued).

Active LUN condition. Under certain Target conditions
a LUN is active to allInitiators without acommand
being in progress(that is, without statusbeing out-
standing for acommand). TheActive LUN condition is
initiated by either an internalTarget action(internally
initiated) or acommandthat wasreceivedfrom an Initi-
ator (externally initiated).

Cache. A storageareawheredata can beretrieved
from faster thanfrom the mainstoragearea. Thecache
containscopies ofparts of the mainstorage.

Command queue. The queue inwhich processes are
queued forexecution in the target. Thehead of the
queue refers to thenext queued I/Oprocess to beexe-
cuted. Thetail of the queuerefers to theprocess that
will be the last process to be executed.

Current I/O process. The I/O process which is cur-
rently connected to SCSI Bus.

Dequeuing. The removal of a queued I/Oprocess from
the commandqueue. The queued I/Oprocess thus
removed becomes theactive I/O process.

DRP. Data RecoveryProcedurefor:

No Data Sync Byte
Data ECCCheck
No SectorFounderrors onread commands.

ERP. Error Recovery Procedures. ERP errorsfall into
4 classes:

Drive Fault
Position(Servo)
SpindleMotor
Spindle SynchronizationErrors.

Enqueuing. The placing, by the target, of thecurrent
I/O process into thecommandqueue.

FRU. Field Replaceable Unit.Refers to anypart of
the file that can beseparately replaced in thefield.

I/O process. A target process started by an initiator
selecting thetarget. A CDB may or may nothave been
transferred. If a CDB is transferred, the I/O process
persists until the CDB execution iscomplete or the I/O
process has beenabnormally terminated.Multiple
linked commands areconsidered to be asingle I/O
process. If a CDB is not transferred, the I/O process is
considered complete at the next BUSFREE phase.

I_T_L nexus. The combination ofInitiator , Target,
and LUN that uniquely identifies anuntagged I/O

process. The I_T_L nexusis established by a con-
nection or reconnectionthat has anIdentify message
associatedwith it but no Queue Tagmessage.

Note: The termI_T_L nexusis also used to describe
the entire class ofI_T_L_Q nexus I/O processes which
have the same I, T, and Lvalues.

I_T_L_Q nexus. The combination ofInitiator , Target,
LUN, and Queue Tagthat uniquelyidentifies atagged
I/O process. TheI_T_L_Q nexusis established by a
connection or reconnection that has both anIdentify
and aQueue Tagmessage associatedwith it.

LRC . LongitudinalRedundancyCode. An error
detectingcode thatdetectsdatabuffer addressfaults and
ensures large block coherency.

PFA. PredictiveFailure Analysis. The process by
which a condition is detectedthat couldpossiblycause a
failure in the future,therebyallowing thereplacement of
the FRU prior tofailure.

POR. Power OnReset

PRDF. Partial ResponseDigital Filter detection
scheme. Thishardware isused todetect thedata
coming off a magnetic disk.

Pre-Fetch.

1. A commandwhere the Initiator informs theTarget
that it shouldread datainto its cache storage. The
Initiator may issuesuch acommand if itknows it
will requestthis data in the nearfuture, but it is not
currently ready for it.

2. An operationwhere the Target automaticallyreads
data into into its cache in anticipation of a future
request by an Initiator.

Queue tag. The value associatedwith an I/O process
that uniquelyidentifies it from othertagged I/Oproc-
esses on thesamelogical unit for the sameinitiator.

Queue tag message. A Simple Queue Tag, Ordered
Queue Tag, orHead ofQueue Tagmessage.

Queued I/O process. An I/O process that is in the
commandqueue but has not yet begunexecution. A
queued I/Oprocesscan't be theactive I/O process.

Read Ahead. An operationwhere the Targetcontinues
reading beyond what was requested by the Initiator in
anticipation that the Initiatorwill request the next
sequentialdatasoon.

Read Retention. A process wheredata just read is
saved in a cache storage in anticipation that an Initiator
will request that thedata be readagain soon.
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Tagged I/O process. An I/O process which has a
Queue Tagassociatedwith it.

Thermal Asperity Event. A media errorassociatedwith
the head/diskinterfaceused in the target. The target

containsspecial circuitry tocompensate and recover
from ThermalAsperity Events.

Untagged I/O process. An I/O process whichdoes not
havea Queue Tagassociatedwith it.
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Index

A
Abort message 151
Abort Tag message 153
Aborted Commandsense key 231
active LUN condition 291
Actual Retry Count bytes 251
additional length 33, 34, 36, 40
additional sensecode 231
additional sensecodequalifier 231
additional sensecodequalifier byte 12 and 13 231
additional senselength 231
allocation length 33, 34, 36, 40
ARRE

Seeautomatic readreallocation enabled
ASCII (American Standard Code for Information Inter-
change) 40, 41

ASCII data 5
attention condition 164
automatic block reassignment 211
automatic read reallocation enabled (ARRE) 66
automatic write reallocation enabled(AWRE) 66
AWRE

Seeautomaticwrite reallocation enabled

B
Basic AssuranceTests (BATS)

BATS1 tests 226
BATS2 tests 226
description 226

BATS
SeeBasicAssuranceTests (BATS)

block reassignment, automatic 211
bring-up sequence 225
buffer ratios, choosing 75
bus

free phase errorcondition, unexpected 174
parity error detection 167
relatederror handling protocol 174

Bus Device Reset message 153
busy status 147

C
Caching

Controls
Demand ReadRetention Priority 214, 215, 220
Disable Pre-Fetch Transfer Length214, 215
DPO: Disable Page Out 214, 219, 220
FUA: ForceUnit Access 214
Maximum Pre-Fetch 214, 215
Maximum Pre-FetchCeiling 214, 215
MF: Multiplication Factor 214, 215
Number ofCacheSegments 214
RCD: ReadCache Disable 214, 215, 218

Caching (continued)
Controls (continued)

Write Retention Priority 214, 219
check condition status 147
Clear Queue message 153
command

complete 150
descriptor block 20
phaseretry message 176
processingduring execution ofactive I/O

process 182
processingwhile busy 182
processingwhile reserved 202

command aging enable 64
command queuing 204
commands

Format Unit 21
Inquiry 28
Mode Select 55
Mode Sense 90
Pre-Fetch 100
priority 203
Read 74, 102
ReadBuffer 104
ReadCapacity 106
ReadDefect Data 107, 110
ReadExtended 103
ReadLong 113
Reassign Blocks 114
ReceiveDiagnostic 116
redundant, to anactive logicalunit 181
Release(10) 120
Release (6) 119
RequestSense 121
Reserve(10) 124
Reserve (6) 123
Rezero Unit 126
Seek 127
SeekExtended 128
Send Diagnostic 129
Start/Stop Unit 132
summary 19
SynchronizeCache 134
Test Unit Ready 135
Verify 136
Write 75, 138
Write andVerify 140
Write Buffer 142
Write Extended 139
Write Long 145
Write Same 146

condition
attention 164
deferrederror 189
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condition (continued)
externally initiated active LUN 189
internal error 188
reset 224
Unit Attention 184

condition met status 147
condition, deferred error 189
condition, Internal Error 188
configuration information 227
Continue I/O Process message 154
control 88

D
DASD (Direct Access StorageDevice) 33, 34, 36, 40
data

ASCII 5
data in phase retry 177
data out phase retry 177
data phasesavedata pointer 63
DCR

Seedisable correction
defect map, grown 227
deferred error condition 189
Definition of Terms 291
degraded mode. 190

degrated mode
description 190
exiting 200
limitations of theDrive 192
reasons forentering 190

disable correction(DCR) 68
disable page out(DPO) 103
disable synchronous negotiations 63
disable transfer onerror (DTE) 68
Disconnectmessage 151
disconnect permission 221
disconnect/reconnect parameters 74
download andsave 40

download microcode 142
DPO

Seedisablepage out
Drive Microcode 227
DTE

Seedisable transfer onerror

E
EBCDIC (Extended Binary-CodedDecimal Interchange
Code) 34, 41

ECC
Seeerror correction code

ECMA
SeeEuropean ComputerManufacturesAssociation

enable early recovery(ERR) 68
enable vital product data (EVPD) 28, 33, 34, 36, 38,

39, 40
end inquiry command 40

end inquiry command EVPD = 1 40
end SCSI sensedata 253
end SCSI sensedata description 253
ERP

Seeerror recoveryprocedures
ERR

Seeenableearly recovery
error

condition, deferred 189
condition, internal 188
recoveryparameters 66
recoveryparameters forverify 83

error correction code (ECC) 136
error logs 211, 227
error recovery procedures(ERP) 102
error reporting, priority of 265
European Computer Manufacturers Association

(ECMA) 31
EVPD

Seeenablevital productdata
exiting degraded mode 200
extendedmessagetable 158, 161
Extended messages 157

F
flag and link bits 20
flags 227
force unit access(FUA) 103
format and reassign degraded disable 63
format in progress 252
Format Unit command 21
FUA

Seeforce unit access

G
GList 21, 227
good status 147
grown defect map 227

H
Hardware Error sense key 230
Head of Queue Tag message 155
hex values 5

I
Identify message 156
identify message inphase retry 178
Illegal Requestsense key 231
Immed bit 24
immed Not Ready, 252
incorrect initiator connection 181
Initiator Data Transfer Mode parameters 222
Initiator DetectedError message 151
Initiator Mode Select/Mode Senseparameters 222
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Initiator selection, single 221
Initiator sensedata 222
Initiator systems,multiple 222
Inquiry command 28
inquiry command EVPD = 1 page code= 01 34
inquiry command EVPD = 1 page code= 02 36
inquiry command EVPD = 1 page code= 03 38
inquiry command EVPD = 1 page code= 80 39
inquiry command EVPD = 1 page code= 82 40

inquiry data format 30
inquiry data format - EVPD = 1 page code= 01 34
inquiry data format download and save 40
inquiry data format EVPD = 1 page code= 82 40
inquiry data format EVPD = 1 34, 36, 40, 41
inquiry data format EVPD = 1 page code= 02 36
inquiry data format EVPD = 1 Page Code= 03 38
inquiry data format EVPD = 1 Page Code= 80 39

Interleave factor 21
intermediate/condition met 148
intermediate/goodstatus 148
internal error condition 188
invalid LUN processing 180

L
LBA

Seelogical block address
LED pin 60, 223
Limit Idle Time Function 64
link and flag bits 20
Linked Command Complete message 152
Linked Command Complete with Flag message 153
logical block address (LBA) 106, 231
logical unit number (LUN) 34

LUN
Seelogical unit number

LUN (logical unit number) 28, 121, 180
LUN processing,invalid 180

M
manufacturing SAT map (PList) 227
Medium Error sense key 230
message

action legend 170
functions,supported 163
in phaseretry 176
out phaseretry 175
phaseretry 176
state/action table 168
system 149

MessageParity Error message 152
MessageReject during Target disconnection 164
MessageReject message 152
messages

Abort 151
Abort Tag 153
Bus Device Reset 153
Clear Queue 153

messages(continued)
CommandComplete 150
Continue I/O Process 154
Disconnect 151
Extendedmessages 157
Head ofQueue Tag 155
Identify 156
Initiator DetectedError 151
Linked CommandComplete 152
Linked CommandCompletewith Flag 153
Message ParityError 152
Message Reject 152
multiple-byteextended 150
No Operation 152
Ordered Queue Tag 156
Queue Tag 155
Restore Pointers 150
SaveData Pointer 150
SimpleQueue Tag 155
supported 163
supported,singlebyte 149
SynchronousData Transfer Request 157
table of 149
Target Transfer Disable 154
two-byte extended 149
Wide Data Transfer Request 161

microcode unique function 227
microcode,download 142
Mode Select (6) 55
Mode Selectcommand 55
Mode Sense (6) 90
Mode Sensecommand 90
Mode Sensedata format 92
Motor Synchronization

achievingsynchronization 208
Format considerations 209
overview 208
synchronizationparameters 80

multiple Initiator systems 222

N
No Operation message 152
No Sensesense key 230
non-arbitrating systems 221
Not Readysense key 230

O
option pin 189, 223
Ordered Queue Tag message 156

P
parameters

control 88
disconnect/reconnect 74
error recovery 66
error recovery, forverify 83
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parameters (continued)
Initiator data transfermode 222
Initiator modeselect/mode sense 222
medium format 77
readcaching 85
spindlesynchronization 80

partial medium indicator (PMI) 106
PC meaning 90
PE

Seepost error
peripheral device type 40

phase retry
command 176
data in 177
data out 177
identify message in 178
message in 176
message out 175
simple queue tagmessage in 178
status 177

physical block address 252
PList 21, 227
PMI

Seepartial mediumindicator
post error (PER) 68
power-on reset 224
power-on self test 227
power-up sequence 225
Pre-Fetch command 100
predictive failure analysiserrors, reporting of

(RPFAE) 61
priority commands 203
priority of error reporting 265
progress indicationbytes 252
protocol, SCSI 179

Q
qualify post error 59

queue full status 148
queue tagmessagetable 155
Queue Tag messages 155
queuing, command 204

R
RAM code revision level 32
ratios, buffer 75
RC

Seereadcontinuous
RCD

Seereadcache disable
read (10) 103
read (6) 102
Read Buffer command 104
read cachedisable (RCD) 85
Read Caching parameters 85
Read Capacitycommand 106

Read command 74, 102
read continuous (RC) 67
Read Defect Data command 107, 110
Read Extended command 103
Read Long command 113
Read-Ahead Function 214
Reassign Blockscommand 114
reassignment, automaticblock 211
ReceiveDiagnostic command 116
reconnecting to Readcommand 74
reconnecting to Write command 75
Recovered Errorsense key 230
Release (6)command 119, 120
removable media bit (RMB) 31
RequestSensecommand 121
reselection timeout 221
reservation conflict status 148
Reserve(10) command 124
Reserve (6)command 123
reservedarea 227
reset actions 224
reset condition 224
reset sources 224
Restore Pointersmessage 150
retry 251
RezeroUnit command 126
RMB

Seeremoval media bit
ROM code revision level 32

S
SAT map, manufacturing 227
SaveData Pointer message 60, 150
scratch areas forreassignment 227
SCSI bus

parity error detection 167
relatederror handling protocol 174

SCSI busdevicereset message 224
SCSI busreset 224
SCSI commands 19
SCSI protocol 179
SCSI sensedata description 230
SCSI sensedata description Actual Retry Count

bytes 251
SCSI sensedata description byte 1 230
SCSI sensedata description byte 12 232
SCSI sensedata description byte 14 251
SCSI sensedata description byte 15 - 16 251
SCSI sensedata description byte 18 - 19 252
SCSI sensedata description byte 2 230
SCSI sensedata description byte 24 - 27 253
SCSI sensedata description byte 28 - 31 253
SCSI sensedata description byte 3 - 6 231
SCSI sensedata description byte 7 232
SCSI sensedata description byte 8 - 11 232
SCSI sensedata description progress indication

bytes 252
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SCSI sensedata format 229
SCSI status byte reporting, priority of 179
seek (10) 128
Seek (6) 127
Seekcommand 127
SeekExtended command 128
selectionwithout ATN 221
self-initiated reset 224
SendDiagnostic command 129
sense
sensecode

Seeadditionalsensecode
sensecodequalifier

Seeadditionalsensecodequalifier
sensedata description 231
sensedata format 229
sense keyspecific bytes 251
sense keyspecific bytes(SKSV) 251
sense keys 230, 231
sense keysAborted Command 231
sense keysadditional sensecode 232
sense keysadditional senselength 232
sense keysHardware Error 230, 231
sense keysIllegal Request 231
sense keysMedium Error 230, 231
sense keysMiscompare 231
sense keysNo Sense 230
sense keys notimplemented 231
sense keysNot Ready 230
sense keysRecovered Error 230
sense keysUnit Attention 231
Simple Queue Tag message 155
simple queue tagmessage inphase retry 178
single Initiator selection 221
spin-up 225
start commands logsense 42, 44
start log sense 42, 44

start SCSI sensedata 229
start SCSI sensedata description 230
start-up sequence 225
Start/Stop Unit command 132
Status Byte 147
status byte reporting, priority of SCSI 179
status phase retry 177
statuses

busy 147
check condition 147
condition met 147
good 147
intermediate/condition met 148
intermediate/good 148
queuefull 148
reservationconflict 148

summary of SCSI commands 19
supported messagefunctions 163
supported messages,single byte 149
Synchronize Cachecommand 134
synchronous

data transfer request messagedefinition 158

synchronous(continued)
negotiation started by the Initiator 158
negotiation started by the target 159

SynchronousData Transfer Requestmessage 157
systems,non-arbitrating 221

T
Target Transfer Disable message 154
TB

Seetransfer block
Test Unit Ready command 135
thermal compensation control 62
thermal compensation head control 62
timeout, reselection 221
transfer block (TB) 67

U
Unit Attention condition 184
Unit Attention sense key 231
Unit Error Code (UEC) 252

V
vendor unique 40

Verify command 136
vital product data (VPD) 33, 34, 36, 40

W
Wide Data Transfer Request message 161
write (10) 139
write (6) 138
Write and Verify command 140
Write Buffer command 142
Write command 75, 138
Write Extended command 139
Write Long command 145
write protect enable 63
Write Samecommand 146
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Table Definitions

id File Page References

THEAD SPECTBLS
1

THEAD2 SPECTBLS
1

THEAD3 SPECTBLS
1

THEADX SPECTBLS
1 21, 22, 23, 25, 26, 28, 30, 33, 34, 36, 38, 39, 40, 42, 44,

46, 47, 50, 51, 52, 52, 54, 55, 57, 58, 58, 59, 66, 74, 77,
80, 83, 85, 88, 90, 92, 92, 94, 94, 95, 96, 97, 97, 98, 98,
100, 102, 103, 104, 106, 106, 107, 108, 108, 109, 109,
110, 111, 111, 112, 112, 113, 114, 115, 115, 116, 117,
119, 120, 121, 123, 124, 126, 127, 128, 129, 131, 132,
134, 135, 136, 138, 139, 140, 142, 145, 146, 147, 156,
229, 251, 251, 252

TBLX8 SPECTBLS
1 1, 1, 1, 1

TBLX8X SPECTBLS
1 23, 30

TBLNO SPECTBLS
1 1

TBLR2 SPECTBLS
1

TBLR2R SPECTBLS
1

TBLR2RR SPECTBLS
1

PADFOOT SPECTBLS
1 30

TBLHD SPECTBLS
1

TBLXX SPECTBLS
1 21, 21, 21, 23, 23, 23, 23, 26, 26, 26, 26, 26, 26, 28, 28,

30, 30, 33, 34, 36, 38, 39, 40, 42, 42, 44, 44, 44, 46, 47,
47, 47, 50, 50, 50, 51, 51, 52, 52, 52, 52, 52, 54, 54, 54,
55, 55, 57, 57, 58, 58, 59, 59, 59, 59, 59, 59, 66, 66, 74,
74, 74, 77, 77, 80, 80, 80, 83, 83, 85, 85, 85, 88, 88, 90,
90, 92, 92, 92, 94, 94, 94, 94, 94, 94, 94, 94, 94, 95, 95,
95, 96, 96, 97, 97, 97, 97, 97, 98, 98, 98, 98, 98, 100, 100,
102, 102, 103, 103, 104, 104, 106, 106, 106, 107, 107,
108, 108, 108, 108, 109, 109, 109, 109, 109, 109, 110,
110, 110, 110, 110, 110, 111, 111, 111, 111, 111, 111,
112, 112, 112, 112, 112, 112, 113, 113, 114, 114, 115,
115, 116, 116, 117, 117, 117, 117, 117, 119, 119, 120,
120, 121, 121, 123, 123, 124, 124, 126, 126, 127, 127,
128, 128, 129, 129, 131, 131, 131, 131, 132, 132, 134,
134, 135, 135, 136, 136, 138, 138, 139, 139, 140, 140,
142, 142, 145, 145, 146, 146, 156, 156, 229, 229, 229,
251, 251, 252

TBL1CH SPECTBLS
1 117

TBL1DH SPECTBLS
1 117, 131, 131

TBLXV SPECTBLS
1

TBLXXH SPECTBLS
1

TBLYY SPECTBLS
1

TBL1 SPECTBLS
1

TBL2 SPECTBLS
1 30, 33, 34, 36, 38, 39, 40, 106, 107, 114, 116, 121, 126,

128, 135
TBL2X SPECTBLS

1 102, 127, 138
TBL3 SPECTBLS

1 21, 28, 42, 44, 55, 90, 100, 102, 103, 104, 106, 107, 110,
113, 114, 116, 119, 120, 121, 123, 124, 126, 127, 128,
129, 132, 134, 135, 136, 138, 139, 140, 142, 145, 146

TBL4 SPECTBLS
1 21, 107, 108, 110, 111

TBL5 SPECTBLS
1 88, 98, 106

TBL6 SPECTBLS
1

TBL7 SPECTBLS
1 28, 132, 145

TBL7X SPECTBLS
1 147

TBL8 SPECTBLS
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1 55, 119, 120, 123, 124
TBL9 SPECTBLS

1 42, 44, 46, 47, 50, 52, 54, 90
TBL9X SPECTBLS

1 30
TBL10 SPECTBLS

1 30, 229, 229, 251, 251
TBL11 SPECTBLS

1 59, 66, 94, 94
TBL12 SPECTBLS

1 83, 97
TBL13 SPECTBLS

1 58, 59, 66, 74, 77, 80, 83, 85, 88, 94, 94, 95, 96, 97, 97,
98, 98

TBL14 SPECTBLS
1 85, 98

TBL15 SPECTBLS
1

TBL16 SPECTBLS
1 51, 52, 132

TBL17 SPECTBLS
1 30

TBL18 SPECTBLS
1

T1185 SPECTBLS
1

TBL19 SPECTBLS
1 90

TBL20 SPECTBLS
1 57, 92

TBL21 SPECTBLS
1 129

TBL22 SPECTBLS
1 103, 139

TBL23 SPECTBLS
1 136, 140

TBL24 SPECTBLS
1 104, 142

TBL25 SPECTBLS
1 146

TBL26 SPECTBLS
1

TBL27 SPECTBLS
1 85, 98

TBL28 SPECTBLS
1

PADHD SPECTBLS
1

TBLF0H SPECTBLS
1 59

TBLF0A SPECTBLS
1 59, 77, 94, 96

TBLF0AH SPECTBLS
1

TBL03H SPECTBLS
1

TBL0FH SPECTBLS
1

TBL3FH SPECTBLS
1

TBL93H SPECTBLS
1 42, 44, 100, 113, 134

TBLFBH SPECTBLS
1

TBLFFH SPECTBLS
1

TBLB8H SPECTBLS
1 94, 229

TBLECH SPECTBLS
1 252

TBL03 SPECTBLS
1 74, 80, 95, 97

TBL29 SPECTBLS
1 88, 98

TBLE0H SPECTBLS
1 85, 94, 98

TBLF1H SPECTBLS
1 59, 94

TBLF8H SPECTBLS
1

TBLFCH SPECTBLS
1

TBL87H SPECTBLS
1 88, 98

TBLC3H SPECTBLS
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1
DFTTBL SPECTBLS

1 24, 25, 25, 25, 25, 25, 25, 25, 25, 25, 25, 25
DFTSECT SPECTBLS

1 25, 25, 25, 25
THDSWEL SPECTBLS

1 25
CENLEF SPECTBLS

1 107, 111
DFFTHD SPECTBLS

1 107, 111
DFFTBL SPECTBLS

1 107, 111
STATHD SPECTBLS

1 147
STBITHD SPECTBLS

1 147, 147
STUS SPECTBLS

1 147, 147, 147, 147, 147, 147, 147, 147
DMFMAT1 SPECTBLS

1 193, 193, 194, 194, 195, 196, 197, 197, 198, 198, 198,
199, 199

DMFMAT2 SPECTBLS
1

DMFMAT3 SPECTBLS
1

DMFMAT4 SPECTBLS
1

DMFMAT5 SPECTBLS
1 193, 193, 194, 194, 195, 196, 197, 197, 198, 198, 198,

199, 199
DMFMAT6 SPECTBLS

1 193, 193, 194, 195, 196, 196, 197, 197, 197, 197, 197,
198, 198

DMFMAT7 SPECTBLS
1 193, 194, 194, 195, 195, 196, 197, 197, 197, 198, 198,

198, 199, 199, 199, 199
COMPAT SPECTBLS

1
P10 SPECTBLS

1 25
TSNSHD SPECTBLS

1 232
TSNSH1 SPECTBLS

1 212, 212
TSNSH2 SPECTBLS

1
TSNSBD SPECTBLS

1 232, 232, 233, 233, 233, 233, 233, 233, 233, 233, 234,
234, 234, 234, 234, 234, 234, 234, 234, 235, 235, 235,
235, 235, 235, 235, 235, 235, 236, 236, 236, 236, 236,
237, 237, 238, 238, 238, 238, 238, 238, 238, 239, 239,
239, 239, 239, 239, 239, 239, 239, 239, 240, 240, 240,
240, 240, 240, 240, 240, 240, 241, 241, 241, 241, 241,
241, 241, 242, 242, 242, 242, 242, 242, 242, 242, 243,
243, 243, 243, 243, 243, 244, 245, 246, 246, 246, 246,
246, 247, 247, 247, 247, 247, 247, 247, 247, 248, 248,
248, 248, 248, 248, 248, 249, 249, 249, 249, 249, 249,
249, 250

TSNSB1 SPECTBLS
1 212, 213

TSNSB2 SPECTBLS
1

TSNSB3 SPECTBLS
1 50, 52, 232, 232, 238, 239, 240, 246, 247, 248, 248, 249

TSNSB4 SPECTBLS
1

TDRPHD SPECTBLS
1 256, 263, 263

TWRPHD SPECTBLS
1 264, 265, 265

TDRP1L SPECTBLS
1

UECHD SPECTBLS
1 283

UECBDY SPECTBLS
1 283, 283, 283, 283, 283, 283, 283, 283, 283, 283, 283,

283, 283, 283, 283, 283, 283, 283, 283, 283, 283, 283,
284, 284, 284, 284, 284, 284, 284, 284, 284, 284, 284,
284, 284, 284, 284, 284, 284, 284, 284, 284, 284, 284,
284, 284, 284, 284, 284, 284, 284, 284, 285, 285, 285,
285, 285, 285, 285, 285, 285, 285, 285, 285, 285, 285,
285, 285, 285, 285, 285, 285, 285, 285, 285, 285, 285,
285, 285, 285, 285, 285, 285, 285, 285, 285, 285, 285,
286, 286, 286, 286, 286, 286, 286, 286, 286, 286, 286,
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286, 286, 286, 286, 286, 286, 286, 286, 286, 286, 286,
286, 286, 286, 286, 286, 286, 286, 286, 286, 286, 286,
286, 287, 287, 287, 287, 287, 287, 287, 287, 287, 287,
287, 287, 287, 287, 287, 287, 287, 287, 287, 287, 287,
287, 287, 287, 287, 287, 287, 287, 287, 287, 287, 287,
288, 288, 288, 288, 288, 288, 288, 288, 288, 288, 288,
288, 288, 288, 288, 288, 288, 288, 288, 288, 288, 288,
288, 288, 288, 288, 288, 288, 288, 288, 288, 288, 289,
289, 289, 289, 289, 289, 289, 289, 289, 289, 289, 289,
289, 289, 289, 289, 289, 289, 289, 289, 289, 289, 289,
289, 289, 289, 289, 289, 289, 289, 290, 290, 290, 290,
290, 290, 290, 290, 290, 290, 290

TBLYY1 CHAPTER1
19 19, 19

TBYY1 CHAPTER1
19 19

TEST1 MDSELCMD
69 69, 69, 70, 70, 70, 70

TEST2 MDSELCMD
69 69

SPIN1 MDSELCMD
81 81

SUPMES CHAPTER3
149 149, 149, 149, 150

PADSM CHAPTER3
149 149, 149, 150

TBLXXX CHAPTER3
158 158, 158

TBXXX CHAPTER3
158 158

TBLXXX2 CHAPTER3
160 160, 160

TBXXX2 CHAPTER3
160 160

TBLXXY CHAPTER3
162 162, 162

TBXXY CHAPTER3
162 162

TBLXXY2 CHAPTER3
162 162, 162

TBXXY2 CHAPTER3
162 163

MSGTLGN CHAPTER3
168 168, 168, 168, 168, 168

MSGTLGD CHAPTER3
168 169

MSGTLGT CHAPTER3
168 169

MSGTL00 CHAPTER3
168 169

MSGTL01 CHAPTER3
168 169

MSGTRWT CHAPTER3
170 170, 170, 170, 170, 170, 170, 170, 170, 170, 170, 171, 172

MSGTBHD CHAPTER3
170 171, 172

MSGTRWN CHAPTER3
170 171, 172

MSGTR00 CHAPTER3
170 171, 171, 171, 171, 171, 171, 171, 171, 171, 171, 171,

171, 171, 171, 171, 172, 172, 172, 172, 172, 172, 172,
172, 172, 172, 172, 172, 172, 172, 172, 172, 172

MSGTR01 CHAPTER3
170 172

MSGTR03 CHAPTER3
170 171

MSGTR0F CHAPTER3
170 171

MSGTR20 CHAPTER3
170 171, 171

MSGT1E1 CHAPTER3
170 172

MSGT1EF CHAPTER3
170 171

MSGT1FF CHAPTER3
170 172

MSGBRWT CHAPTER3
172 172, 172, 172, 172, 172, 172, 173

MSGBBHD CHAPTER3
172 173

MSGBRWN CHAPTER3
172 173

MSGBR00 CHAPTER3
172 173, 173, 173, 173, 173, 173, 173, 173, 173, 173, 173,

173, 173, 173, 173, 173, 173
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MSGBR40 CHAPTER3
172 173

MSGBR1E CHAPTER3
172 173

MSGBR5F CHAPTER3
172 173

TBLSHD APPENDX3
269 269, 270, 271

TBLSBD APPENDX3
269 269, 270, 270, 270, 270, 270, 270, 270, 270, 270, 270, 271

Figures

id File Page References

ATTN1 CHAPTER3
165 1

164
ATTN2 CHAPTER3

166 2
164

Headings

id File Page References

WARN SCSIATM2
5 DataRepresentation

SCSICDS CHAPTER1
19 1.0, SCSI Commands

2
WARN1 CHAPTER1

20 1.1.1, CDB ControlByte
RSVDEF CHAPTER1

20 1.1.2, Reservedfield definitions
RSVDVAL CHAPTER1

20 1.1.3, Reservedvalue definitions
INVFLD CHAPTER1

20 1.1.4, Invalidfield Errors
FMTUNT FORMAT

21 1.2, FormatUnit
77

INQUIRY INQRYCMD
28 1.3, Inquiry

180, 276, 279, 279
INQSTAN INQRYCMD

30 1.3.1, InquiryData Format -EVPD = 0
33, 34, 36, 38, 39, 40, 40, 41

CMD4C LOGSECMD
42 1.4, Log Select

CMD4D LOGSNCMD
44 1.5, Log Sense

3, 271
LSP35H LOGSNCMD

54 1.5.6, Log Sense Page 35h
214

MSELECT MDSELCMD
55 1.6, Mode Select (6)

91, 99, 211, 269
MODHDR MDSELCMD

57 1.6.1.1,Header
92

MODBDR MDSELCMD
58 1.6.1.2,Block Descriptor

22
MODPDR MDSELCMD

58 1.6.1.3, PageDescriptor
PAGE0H MDSELCMD

59 1.6.2, Page 0 - Vendor UniqueParameters
2, 3, 3, 68, 89, 126, 150, 161, 163, 195, 195, 207, 213,
223, 223, 248

PAGE1H MDSELCMD
66 1.6.3, Page 1 - ErrorRecoveryParameters

61, 102, 138
PAGE2H MDSELCMD

74 1.6.4, Page 2 - Disconnect/ReconnectParameters
2

PAGE3H MDSELCMD
77 1.6.5, Page 3 - Format DeviceParameters

22, 58
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PAGE4H MDSELCMD
80 1.6.6, Page 4h - RigidDisk Drive Geometry Parameters

22, 208
PAGE7H MDSELCMD

83 1.6.7, Page 7h - ErrorRecoveryParameters forVerify
59, 136, 140

PAGE8H MDSELCMD
85 1.6.8, Page 8h - ReadCachingParameters

2, 103, 139, 141, 208, 214, 214
PAGEAH MDSELCMD

88 1.6.9, Page 0Ah - Control Mode Parameters
64, 64, 205

MSENSE MDSNSCMD
90 1.7, Mode Sense (6)

55, 55, 56, 57
PREFET PRFCHCMD

100 1.8, Pre-Fetch
147

READ10 READCMDS
103 1.10, Read(10)

214
READDEF RDDEFCMD

107 1.13, ReadDefect Data (10)
REDDEF2 RDDEFCMD

110 1.14, ReadDefect Data (12)
REASGN REASSCMD

114 1.16, Reassign Blocks
2

RELEASE RELCMDS
119 1.18, Release (6)

148
REL10 RELCMDS

120 1.19, Release(10)
REQSNS REQSNCMD

121 1.20, RequestSense
180

RESRV RESCMDS
123 1.21, Reserve (6)

119, 120, 148
RESRV10 RESCMDS

124 1.22, Reserve(10)
RZERO RZEROCMD

126 1.23, Rezero Unit
SEEK10 SEEKCMDS

128 1.25, Seek (10)
STRSTP SUNITCMD

132 1.27, Start/StopUnit
81, 208

TURDY TURDYCMD
135 1.29, Test Unit Ready

225
VERIFY VERIFCMD

136 1.30, Verify
84

WRITEX WRITCMDS
139 1.32, Write (10)

214
WRITEV WRTVYCMD

140 1.33, Write andVerify
84

WRTBUFR WRBUFCMD
142 1.34, Write Buffer

2, 38, 274
STATBYT CHAPTER2

147 2.0, SCSI Status Byte
SPTMSG CHAPTER3

149 3.1, SupportedMessages
3, 174

DISCMSG CHAPTER3
151 3.1.4, Disconnect(04h)

150
CIOPMSG CHAPTER3

154 3.1.15,Continue I/O Process(12h)
154

TTDMSG CHAPTER3
154 3.1.16,Target Transfer Disable(13h)

60, 63, 154
QTAGMSG CHAPTER3

155 3.1.17,Queue Tag Messages(20h, 21h, 22h)
205

C3IDMSG CHAPTER3
156 3.1.19,Identify (80h orC0h)

151
SYNCI CHAPTER3

158 3.1.21.2,Synchronous Negotiation Started by the Initiator
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161
SYNCT CHAPTER3

159 3.1.21.3,Synchronous Negotiation Started by the Target
161

WIDEI CHAPTER3
162 3.1.22.2,Transfer Width Negotiation Started by the Initiator

163
WIDET CHAPTER3

162 3.1.22.3,Transfer Width Negotiation Started by the Target
163

MSGFUNC CHAPTER3
163 3.2, SupportedMessageFunctions

151, 152, 152, 157
ATNCOND CHAPTER3

164 3.3, Attention Condition
151, 152, 152, 159, 162, 167, 175

MSGTBL CHAPTER3
168 3.5, Message State/Action Table

152, 152, 156, 161, 163
BUSERRS CHAPTER3

174 3.6, SCSI Bus RelatedError Handling Protocol
150, 151, 152, 152

BUSFREE CHAPTER3
174 3.6.1, Unexpected BusFree PhaseError Condition

154
MORTY CHAPTER3

175 3.6.2, Message OutPhase Retry
161, 163, 167, 168

MIRTY CHAPTER3
176 3.6.3, Message InPhase Retry

159, 160, 162, 163, 167
CORTY CHAPTER3

176 3.6.4, CommandPhase Retry
167

SIRTY CHAPTER3
177 3.6.5, Status PhaseRetry

167
DORTY CHAPTER3

177 3.6.6, Data OutPhase Retry
DIRTY CHAPTER3

177 3.6.7, Data InPhase Retry
167

PROTOCO SCSIPROT
179 4.1, SCSI Protocol

206
STPRIOR SCSIPROT

179 4.1.1, Priority of SCSI StatusByte Reporting
132, 182, 182, 183, 185, 202

BADLUN SCSIPROT
180 4.1.2, Invalid LUNProcessing

156, 179
TWOCMDS SCSIPROT

181 4.1.3, Incorrect Initiator Connection
155, 174, 179, 182, 203, 204, 207

EXBUSY SCSIPROT
182 4.1.4, CommandProcessingDuring Execution ofActive I/O

Process
148, 179, 206

UNITATN SCSIPROT
184 4.1.5, UnitAttention Condition

22, 56, 56, 121, 144, 153, 179, 209, 222
CPDSAF SCSIPROT

187 4.1.6, CommandProcessingDuring Start-up and Format Oper-
ations

22, 132, 179, 182
INTERR SCSIPROT

188 4.1.7, InternalError Condition
179

BRUPERR SCSIPROT
189 4.1.8, DeferredError Condition

24, 132, 179
DEGRAD DEGRADE4

190 4.1.9, DegradedMode
22, 114, 129, 179, 274

DEGRENT DEGRADE4
190 4.1.9.1,Reasons for Entering DegradedMode

DEGRLIM DEGRADE4
192 4.1.9.2,Limitations of the DriveWhile in DegradedMode

RESTOR DEGRADE4
200 4.1.9.4, ExitingDegradedMode

225
EXRSVD SCSIPROT

202 4.1.10,CommandProcessingWhile Reserved
119, 120, 123, 124, 148, 179

PRICMDS SCSIPROT
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203 4.2, Priority Commands
62, 182, 206, 207, 216, 217

QSTUFF COMQUEUE
204 4.3, CommandQueuing

2, 2, 22, 28, 122
UNTAGQ COMQUEUE

204 4.3.1, UntaggedQueuing
60, 206

TAGQ COMQUEUE
205 4.3.2, Tagged Queuing

88, 148, 204
QRULES COMQUEUE

206 4.3.4, Rules for Queuingcommands
ERRONQ COMQUEUE

206 4.3.5, Effects oferrors on CommandQueuing
205, 207, 208

QTERM COMQUEUE
207 4.3.6, Termination of I/Oprocesses

204
SAMETIM BAK2BAK

207 4.4, Concurrent CommandProcessing
182

BAK2BAK BAK2BAK
208 4.4.1, Back to Back Writes

2, 62
SYNCDES MTRSYNC

208 4.5, Motor Synchronization
2, 22, 78, 81, 133, 184, 185, 225, 265, 278

ERRLOGS ERRLOGS
211 4.6, Error Logs

88
ATRCRES ERRLOGS

211 4.7, Automatic Rewrite/Reallocate -Recommend
Rewrite/Reassign

2, 2, 21, 51, 52, 66, 67
PREFA PFA

213 4.8, PredictiveFailure Analysis
2, 62

SEGCAC SEGCACH
214 4.9, Segmented Caching

2, 54, 85, 86, 87, 93, 103, 139, 141, 144
RLBA SEGCACH

214 4.9.3, Read-Ahead
2, 100, 103

SEGSEL SEGCACH
218 4.9.4, SegmentSelection

216, 216, 217, 217, 218, 218
REPRI SEGCACH

219 4.9.5, Segment Prioritization
SINIT MISCHAP4

221 4.11, SingleInitiator Selection
MULTINT MISCHAP4

222 4.14, MultipleInitiator Systems
3

OPTPIN MISCHAP4
223 4.15, Option Pin

63, 189
LEDPIN MISCHAP4

223 4.16, LED Pin
3

RESET MISCHAP4
224 4.17, Reset

RSTSRC MISCHAP4
224 4.17.1,Reset Sources

RSTACTN MISCHAP4
224 4.17.2,Reset Actions

BRINGUP MISCHAP4
225 4.18, Bring-Up Sequence

114, 132, 200, 224
BATS MISCHAP4

226 4.19, BasicAssurance Tests (BATS)
3

BTS1 MISCHAP4
226 4.19.1,BATS1 Tests

225
BTS2 MISCHAP4

226 4.19.2,BATS2 Tests
225

RSRVD MISCHAP4
227 4.20, ReservedArea

225
SENSDAT APPENDX1

229 Appendix A, SCSISenseData Format
3, 56, 121, 132, 283

APNDX2 APPENDX2
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253 Appendix B, Recovery Procedures
DRPDESC APPENDX2

253 B.1, Data Recovery Procedure forData Field Errors
59, 73, 102, 138

RRECDES APPENDX2
254 B.1.1, Read Commands

VRPDESC APPENDX2
260 B.1.2, VerifyCommands

84, 84, 136, 140
WRPDESC APPENDX2

262 B.1.3, Write Commands (NoSectorFound)
SRPDESC APPENDX2

263 B.2.1, PositionError (ServoError Recovery)
PRPDESC APPENDX2

263 B.2.2, Drive Fault
ERRPTY APPENDX2

263 B.3, Priority of Error Reporting
70, 70, 71, 71, 71, 72, 72, 72, 135

SCTRREL APPENDX3
265 Appendix C, Recommended InitiatorError Recovery Proce-

dures
200

SERVICE APPENDX3
265 C.1, Drive servicestrategy

272, 272, 273, 273, 273, 274, 274, 274, 275, 275, 275,
275, 275, 276, 276, 277, 278, 279, 279, 279, 280, 280,
280, 281, 281, 281, 281, 281, 282, 282

ERRLOG APPENDX3
266 C.2, Recommendations forSystemError Log

DRP11 APPENDX3
266 C.3, Data Recovery Procedure

DRP1 APPENDX3
267 C.3.1, Rewrite an LBA

234, 235, 236
DRP3 APPENDX3

268 C.3.2, Reassign aphysical sector
233, 233, 234, 235, 235, 235, 239, 239, 240, 240

DRP2 APPENDX3
269 C.3.3, Data error logging

233, 233, 233, 234, 234, 234, 234, 234, 235, 235, 235,
235, 235, 236, 239, 240, 240

ASSIGN APPENDX3
270 C.3.4, Reassign BlocksRecovery

239, 239, 239, 240, 242, 271, 275
NONDATA APPENDX3

270 C.4, Non-Data ErrorRecovery Procedure
NOERR APPENDX3

270 C.4.1, Drive busy
238, 238

OPTLOW ?
? ?

270
ERP1 APPENDX3

271 C.4.2, Unrecovereddrive error
241, 241, 241, 241, 241, 242, 242, 245, 246

ERP2 APPENDX3
271 C.4.3, Recovereddrive error

232, 233, 233, 233, 234, 234, 237, 273, 273
ERP3 APPENDX3

271 C.4.4, Drive not ready
238

ERP7 APPENDX3
271 C.4.5, No defectspare

242
CRPTFMT APPENDX3

272 C.4.6, DegradedMode
238, 238, 239, 239, 239, 240, 240, 243, 243, 243

DRP APPENDX3
273 C.4.7, ReservedArea HardError

240, 240, 241, 241, 242, 242, 242, 242
ERP9 APPENDX3

273 C.4.8, InterfaceProtocol
246, 246, 246, 247, 247, 247

ERP10 APPENDX3
274 C.4.9, Aborted Command

247, 248, 248, 249, 249, 249, 249, 249, 249, 249
ERP5 APPENDX3

275 C.4.10,Unit Attention
UANRTR APPENDX3

275 C.4.10.1, NotReady to Ready Transition
247

UAPOR APPENDX3
275 C.4.10.2,Reset

247
UAMPC APPENDX3
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275 C.4.10.3,Mode ParametersChanged
247

UAMCCH APPENDX3
275 C.4.10.4,Microcode has Changed

248
UACCAI APPENDX3

275 C.4.10.5,CommandsCleared byAnother Initiator
248

UASS APPENDX3
275 C.4.10.6, SpindlesSynchronized

248
UASNS APPENDX3

276 C.4.10.7, Spindles NotSynchronized
237, 246, 248

UALPC APPENDX3
276 C.4.10.8, LogSelectParametersChanged

ERP13 APPENDX3
276 C.4.11,Components Mismatch

243, 244
ERP14 APPENDX3

278 C.4.12, Self InitiatedReset
243

DEFLIST APPENDX3
278 C.4.13, Defect ListRecovery

236, 236, 236
MISCOMP APPENDX3

278 C.4.14,Miscomparerecovery
250

CHKSUM APPENDX3
279 C.4.15,Microcodeerror

239, 243
PREDICT APPENDX3

280 C.4.16, Predictive failure analysis
238

UECLIST APPENDX4
281 Appendix D, UEC List

Index Entries

id File Page References

CMDS SCSIINX2
1 (1) commands

19, 21, 28, 55, 74, 75, 90, 100, 102, 103, 104, 106, 107,
110, 113, 114, 116, 119, 120, 121, 123, 124, 126, 127,
128, 129, 132, 134, 135, 136, 138, 139, 140, 142, 145,
146, 181, 203

PARM SCSIINX2
1 (1) parameters

66, 74, 77, 80, 83, 85, 88, 222, 222
MSGS SCSIINX2

1 (1) messages
149, 149, 149, 150, 150, 150, 150, 151, 151, 151, 152,
152, 152, 152, 153, 153, 153, 153, 154, 154, 155, 155,
155, 156, 156, 157, 157, 161, 163

MSG SCSIINX2
1 (1) message

149, 163, 168, 170, 175, 176, 176
CMD SCSIINX2

1 (1) command
20, 150, 176, 182, 182, 202

SYNC SCSIINX2
1 (1) synchronous

158, 158, 159
SCSIBUS SCSIINX2

1 (1) SCSI bus
167, 174

BUS SCSIINX2
1 (1) bus

167, 174, 174
PHASE SCSIINX2

1 (1) phase retry
175, 176, 176, 177, 177, 177, 178, 178

COND SCSIINX2
1 (1) condition

164, 184, 188, 189, 189, 224
DEGR SCSIINX2

1 (1) degrated mode
190, 190, 192, 200

BATS SCSIINX2
1 (1) BasicAssurance Tests (BATS)

1, 226, 226, 226
SENSE SCSIINX2
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1 (1) sense
DATA SCSIINX2

1 (1) data
5

ERROR SCSIINX2
1 (1) error

66, 83, 188, 189
SENKEY SCSIINX2

1 (1) sense keys
STAT SCSIINX2

1 (1) statuses
147, 147, 147, 147, 148, 148, 148, 148

MTRSYNC SCSIINX2
1 (1) Motor Synchronization

80, 208, 208, 209
CACOM SEGCACH

214 (1) Caching
(2) Controls

214, 214, 214, 214, 214, 214, 214, 214, 214, 214, 215,
215, 215, 215, 215, 215, 218, 219, 219, 220, 220, 220, 220

Revisions

id File Page References

R1M0 SETUP
1

44, 44, 44, 44, 44, 44, 56, 56, 66, 66, 74, 74, 80, 80, 82,
82, 90, 90, 90, 90, 91, 91, 97, 97, 101, 101, 103, 103, 104,
104, 113, 113, 113, 113, 134, 134, 137, 137, 139, 139,
141, 141, 149, 149, 150, 150, 156, 156, 161, 163, 180,
180, 181, 181, 181, 181, 181, 181, 181, 181, 182, 182,
182, 182, 192, 193, 204, 204, 206, 206, 206, 206, 206,
206, 215, 215, 245, 245, 246, 246, 286, 286, 289, 289

R1M1 SETUP
1

64, 65, 192, 192, 192, 192, 192, 192, 192, 192, 192, 192,
192, 192

R1S1 SETUP
1

22, 22, 22, 22, 22, 22, 30, 30, 31, 31, 51, 51, 52, 52, 52,
52, 55, 55, 59, 59, 62, 62, 80, 80, 104, 104, 104, 104, 104,
104, 113, 113, 115, 115, 119, 119, 123, 123, 133, 133,
142, 142, 142, 142, 142, 142, 145, 145, 145, 145, 145,
145, 146, 146, 149, 149, 149, 149, 150, 150, 151, 151,
151, 151, 151, 151, 153, 153, 153, 153, 153, 153, 153,
154, 155, 155, 156, 156, 156, 156, 157, 157, 158, 158,
158, 158, 158, 158, 158, 159, 159, 159, 159, 159, 159,
159, 160, 160, 160, 160, 160, 160, 161, 163, 163, 164,
166, 166, 168, 168, 168, 168, 168, 168, 168, 169, 170,
170, 170, 170, 170, 170, 170, 170, 170, 173, 173, 174,
174, 174, 174, 174, 175, 175, 176, 176, 176, 176, 177,
177, 177, 177, 177, 178, 178, 178, 178, 178, 179, 179,
180, 180, 181, 181, 181, 181, 181, 181, 182, 182, 182,
182, 183, 183, 183, 183, 183, 183, 204, 204, 204, 204,
206, 206, 206, 206, 206, 206, 206, 206, 207, 207, 207,
207, 207, 208, 222, 222, 222, 222, 222, 222, 237, 237,
237, 237, 237, 237, 237, 237, 238, 238, 238, 238, 238,
238, 238, 238, 238, 238, 238, 238, 238, 238, 246, 246,
246, 246, 246, 246, 246, 246, 246, 246, 246, 246, 246,
246, 246, 246, 246, 246, 289, 289, 289, 289, 289, 289,
289, 289, 289, 289, 289, 289, 289, 289, 289, 289, 289,
289, 289, 289, 290, 290, 290, 290, 290, 290, 290, 290,
290, 290, 290, 290, 290, 290, 291, 291, 291, 291

R2S1 SETUP
1

19, 19, 20, 20, 21, 21, 22, 22, 23, 23, 24, 24, 30, 30, 30,
30, 30, 30, 31, 31, 31, 31, 31, 31, 32, 32, 32, 32, 40, 40,
40, 40, 40, 40, 41, 41, 41, 41, 41, 41, 44, 44, 44, 44, 44,
44, 44, 44, 44, 44, 44, 44, 45, 45, 46, 46, 51, 51, 52, 52,
54, 54, 54, 54, 54, 54, 57, 57, 58, 58, 59, 59, 59, 59, 59,
59, 59, 59, 59, 59, 59, 59, 60, 60, 65, 65, 66, 66, 67, 67,
67, 67, 67, 67, 68, 68, 68, 68, 68, 68, 73, 73, 74, 74, 75,
75, 75, 75, 80, 80, 83, 83, 85, 85, 85, 85, 91, 91, 94, 94,
94, 94, 94, 94, 94, 97, 97, 98, 98, 104, 105, 113, 113, 123,
123, 132, 132, 132, 132, 132, 132, 132, 132, 133, 133,
134, 134, 134, 134, 135, 135, 138, 138, 139, 139, 139,
139, 142, 143, 144, 144, 145, 145, 148, 148, 149, 149,
151, 151, 154, 154, 154, 154, 155, 155, 156, 156, 156,
156, 156, 156, 156, 156, 157, 157, 158, 158, 159, 159,
161, 161, 163, 163, 163, 163, 168, 168, 170, 170, 170,
170, 171, 171, 172, 172, 173, 173, 174, 174, 174, 174,
181, 181, 182, 182, 182, 182, 187, 187, 187, 187, 188,
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188, 189, 189, 190, 190, 190, 191, 192, 192, 192, 192,
205, 205, 205, 205, 205, 205, 213, 213, 219, 219, 222,
222, 223, 227, 227, 227, 227, 230, 230, 233, 233, 233,
233, 237, 237, 237, 237, 237, 237, 237, 237, 237, 237,
238, 238, 238, 238, 238, 238, 238, 238, 238, 238, 238,
238, 241, 241, 241, 241, 245, 245, 245, 245, 246, 246,
246, 246, 246, 246, 246, 246, 246, 246, 246, 246, 255,
255, 255, 255, 255, 255, 255, 255, 256, 262, 263, 263,
263, 264, 264, 264, 265, 265, 265, 265, 274, 274, 274,
274, 274, 274, 274, 274, 274, 274, 275, 275, 275, 275,
284, 284, 285, 285, 286, 286, 288, 288, 288, 288, 288,
288, 288, 288, 289, 289, 289, 289, 289, 289, 289, 289,
290, 290, 290, 290, 290, 290, 290, 290, 290, 290, 291, 291

R2S2 SETUP
1

20, 20, 28, 29, 29, 29, 32, 32, 38, 38, 42, 43, 47, 47, 49,
49, 59, 59, 59, 59, 65, 65, 65, 65, 65, 65, 65, 65, 83, 83,
88, 88, 88, 88, 102, 102, 138, 138, 166, 166, 166, 166,
192, 192, 205, 205, 255, 255, 258, 258, 258, 258, 263,
263, 264, 264, 264, 264

R4S1 SETUP
1

R5S1 SETUP
1

R6S1 SETUP
1

R7S1 SETUP
1

4, 4, 19, 19, 19, 19, 30, 30, 30, 30, 30, 30, 32, 32, 32, 32,
40, 40, 42, 42, 42, 42, 43, 43, 47, 47, 49, 49, 49, 49, 49,
49, 49, 49, 54, 54, 54, 54, 56, 56, 60, 60, 64, 65, 76, 76,
78, 78, 80, 80, 102, 102, 102, 102, 104, 104, 105, 105,
105, 105, 113, 113, 114, 114, 123, 123, 127, 127, 135,
135, 145, 145, 154, 154, 154, 154, 170, 170, 221, 221,
237, 237, 240, 240, 243, 243, 243, 243, 243, 243, 243,
243, 243, 243, 244, 244, 245, 245, 245, 245, 245, 245,
245, 245, 249, 249, 249, 249, 249, 249, 256, 256, 262,
263, 263, 263, 264, 264, 264, 283, 283, 283, 283, 283,
283, 283, 283, 283, 283, 284, 284, 284, 284, 285, 285,
286, 286, 289, 289, 290, 290, 290, 290, 290, 290, 290, 290

R8S1 SETUP
1

56, 56, 58, 58, 59, 59, 66, 66, 68, 68, 68, 68, 73, 73, 77,
77, 77, 77, 78, 78, 78, 78, 78, 78, 78, 78, 78, 78, 80, 80,
80, 80, 81, 81, 81, 81, 82, 82, 96, 96, 126, 126, 150, 150,
161, 161, 163, 163, 195, 195, 195, 195, 213, 213, 223,
223, 231, 231, 231, 231, 238, 238, 239, 239, 240, 240,
240, 240, 248, 248, 255, 255, 256, 256, 256, 256, 256,
256, 256, 256, 256, 256, 256, 256, 256, 256, 256, 256,
256, 256, 256, 256, 256, 256, 256, 256, 256, 256, 256,
256, 256, 256, 256, 256, 256, 256, 257, 257, 257, 257,
257, 257, 257, 257, 257, 257, 257, 257, 258, 258, 258,
258, 258, 258, 258, 258, 258, 258, 258, 258, 258, 258,
258, 258, 258, 258, 258, 258, 258, 258, 258, 258, 258,
258, 258, 258, 258, 258, 258, 258, 259, 259, 259, 259,
259, 259, 259, 259, 259, 259, 259, 259, 259, 259, 259,
259, 259, 259, 259, 259, 259, 259, 259, 259, 260, 260,
260, 260, 260, 260, 260, 260, 260, 260, 260, 260, 260,
260, 260, 260, 260, 260, 260, 260, 260, 260, 260, 260,
261, 261, 261, 261, 261, 261, 261, 261, 261, 261, 261,
261, 261, 261, 261, 261, 261, 261, 261, 261, 261, 261,
261, 261, 261, 261, 261, 261, 261, 261, 261, 261, 261,
261, 261, 261, 261, 261, 261, 261, 261, 261, 261, 261,
261, 261, 261, 261, 261, 261, 261, 261, 261, 261, 261,
261, 261, 261, 261, 261, 262, 262, 262, 262, 262, 262,
262, 262, 262, 262, 262, 262, 262, 262, 262, 262, 262,
262, 262, 262, 262, 262, 262, 262, 262, 262, 262, 262,
262, 262, 262, 262, 262, 262, 262, 262, 262, 262, 262,
262, 262, 262, 262, 262, 262, 262, 263, 263, 263, 263,
263, 263, 263, 263, 263, 263, 263, 263, 263, 263, 263,
263, 263, 263, 263, 263, 263, 263, 263, 263, 283, 283,
283, 283, 283, 283

R9S1 SETUP
1

4, 4, 19, 19, 19, 19, 23, 23, 23, 23, 23, 23, 26, 26, 26, 26,
33, 33, 33, 33, 39, 39, 47, 47, 57, 57, 59, 59, 59, 59, 59,
59, 59, 59, 60, 60, 62, 63, 63, 63, 64, 64, 64, 64, 65, 65,
76, 76, 86, 86, 88, 89, 90, 90, 94, 94, 94, 94, 94, 94, 94,
94, 114, 114, 114, 114, 114, 115, 119, 120, 123, 125, 126,
126, 172, 172, 211, 211, 214, 214, 214, 215, 216, 216,
216, 217, 218, 218, 218, 218, 232, 232, 233, 233, 233,
233, 233, 233, 237, 237, 237, 237, 237, 237, 237, 237,
241, 241, 241, 241, 241, 241, 241, 241, 246, 246, 246,
246, 246, 246, 246, 246, 262, 262, 285, 285, 288, 288,
288, 288, 288, 288, 288, 288, 289, 289, 289, 289, 289, 289
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R10S1 SETUP
1

92, 92, 247, 247, 278, 278, 285, 285
R11S1 SETUP

1
2, 2, 19, 19, 23, 23, 59, 59, 60, 60, 60, 61, 64, 64, 64, 65,
67, 67, 86, 86, 86, 87, 94, 94, 116, 118, 129, 129, 129,
129, 129, 131, 156, 156, 171, 171, 171, 171, 171, 171,
172, 172, 173, 173, 182, 182, 183, 183, 183, 183, 187,
187, 190, 190, 204, 204, 204, 204, 204, 204, 204, 204,
205, 205, 214, 214, 215, 215, 215, 215, 247, 247, 286, 286

R12S1 SETUP
1

4, 4, 30, 30, 31, 31, 41, 41, 59, 59, 116, 116, 116, 116,
116, 116, 119, 119, 120, 120, 123, 123, 124, 124, 129,
129, 129, 129, 129, 130, 133, 133, 134, 134, 145, 145,
145, 145, 146, 146

R13S1 SETUP
1

R3S2 SETUP
1

59, 59, 170, 170
I3 ?

? ?
39

I1 ?
? ?

61
R2 ?

? ?
85, 85

I6 ?
? ?

172, 172, 172, 172, 172, 172
R1S11 ?

? ?
205, 205

R1S2 ?
? ?

207, 207

Tables

id File Page References

DLHD FORMAT
23 3

21, 23
DLDSC FORMAT

23 4
21

DFDSTBL FORMAT
25 5

21, 25
PHYFRMT FORMAT

26 7
118, 131

MSEL MDSELCMD
57 26

55
PAGE0 MDSELCMD

59 29
59

PAGE1 MDSELCMD
66 31

66, 66
PAGE2 MDSELCMD

74 32
74, 74

PAGE3 MDSELCMD
77 33

PAGE4 MDSELCMD
80 34

SPIN MDSELCMD
81 35

81
PAGE7 MDSELCMD

83 36
83

PAGE8 MDSELCMD
85 37

85
PAGEA MDSELCMD
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88 38
88, 88

MDSNP0 MDSNSCMD
94 42

MDSNP1 MDSNSCMD
94 43

MDSNP2 MDSNSCMD
95 44

MDSNP3 MDSNSCMD
96 45

MDSNP4 MDSNSCMD
97 46

MDSNP7 MDSNSCMD
97 47

MDSNP8 MDSNSCMD
98 48

MDSNPA MDSNSCMD
98 49

STATUS CHAPTER2
147 92

147
MSGLGNT CHAPTER3

169 106
MSGTBL1 CHAPTER3

171 108
MSGTBL2 CHAPTER3

172 109
MSGTBL3 CHAPTER3

173 110
SNSCOMB APPENDX1

232 114
232, 232

LRETRYC APPENDX1
250 115

251
LPROGIN APPENDX1

250 116
251

LFLDPTR APPENDX1
251 117

252
WRTCODE APPENDX3

267 124
269

RSGCODE APPENDX3
268 125

270
LOGCODE APPENDX3

269 126
271

Processing Options

Runtimevalues:
Documentfileid ...........................................................................................DOCUMENT S10SPEC
Documenttype ............................................................................................USERDOC
Documentstyle ............................................................................................ISO9000
Profile ........................................................................................................... EDFPRF40
Service Level................................................................................................0024
SCRIPT/VSRelease...................................................................................4.0.0
Date ..............................................................................................................94.07.12
Time .............................................................................................................. 09:52:17
Device ...........................................................................................................3820A
Number ofPasses....................................................................................... 2
Index ............................................................................................................. YES
SYSVAR G ..................................................................................................INLINE
SYSVAR H ................................................................................................. Y
SYSVAR R ..................................................................................................ALLICAT
SYSVAR W .................................................................................................ALLICAT
SYSVAR X ..................................................................................................XONLY
SYSVAR 1 ................................................................................................... OEM

Formattingvalues used:
Annotation ................................................................................................... NO
Crossreference listing................................................................................. YES
Crossreference head prefix only............................................................... NO
Dialog ...........................................................................................................LABEL
Duplex .......................................................................................................... YES
DVCF conditionsfile .................................................................................. (none)
DVCF value 1 ............................................................................................. OEM
DVCF value 2 ............................................................................................. (none)
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DVCF value 3 ............................................................................................. (none)
DVCF value 4 ............................................................................................. (none)
DVCF value 5 ............................................................................................. (none)
DVCF value 6 ............................................................................................. (none)
DVCF value 7 ............................................................................................. (none)
DVCF value 8 ............................................................................................. (none)
DVCF value 9 ............................................................................................. (none)
Explode ......................................................................................................... NO
Figure list on newpage .............................................................................. YES
Figure/tablenumberseparation................................................................. YES
Folio-by-chapter.......................................................................................... NO
Head 0body text ......................................................................................... (none)
Head 1body text ......................................................................................... (none)
Head 1appendix text..................................................................................Appendix
Hyphenation................................................................................................ YES
Justification .................................................................................................. NO
Language......................................................................................................ENGL
Keyboard...................................................................................................... 395
Layout .......................................................................................................... OFF
Leader dots.................................................................................................. YES
Master index ................................................................................................ (none)
Partial TOC (maximumlevel) .................................................................... 4
Partial TOC(new page after)....................................................................RHPAGE
Print example id's........................................................................................ NO
Print crossreference pagenumbers .......................................................... YES
Processvalue ............................................................................................... (none)
Punctuation movecharacters..................................................................... .,
Readcross-referencefile .............................................................................ALLICAT
Runningheading/footing rule....................................................................NONE
Show index entries....................................................................................... NO
Table of Contents (maximumlevel) .......................................................... 3
Table list on newpage ................................................................................ YES
Title page (draft) alignment........................................................................RIGHT
Write cross-referencefile ............................................................................ALLICAT

Named Files

Fileid Page Data Set Name

CORNERS 1 CORNERS SCRIPT
DEC2HEX 1 DEC2HEX SCRIPT
COMMAS 1 COMMAS SCRIPT
SYMBOLS 1 SYMBOLSALLICAT
DOCLIST 1 DOCLIST ALLICAT
SPECTBLS 1 SPECTBLS S10SPEC
CHAPTER1 19 CHAPTER1S10SPEC
FORMAT 21 FORMAT S10SPEC
INQRYCMD 27 INQRYCMD S10SPEC
LOGSECMD 41 LOGSECMDS10SPEC
LOGSNCMD 44 LOGSNCMDS10SPEC
MDSELCMD 55 MDSELCMD S10SPEC
MDSNSCMD 90 MDSNSCMDS10SPEC
PRFCHCMD 99 PRFCHCMDS10SPEC
READCMDS 101 READCMDSS10SPEC
RDBUFCMD 103 RDBUFCMDS10SPEC
RDCAPCMD 105 RDCAPCMDS10SPEC
RDDEFCMD 106 RDDEFCMDS10SPEC
RDLNGCMD 112 RDLNGCMD S10SPEC
REASSCMD 113 REASSCMDS10SPEC
RDIAGCMD 115 RDIAGCMD S10SPEC
RELCMDS 118 RELCMDS S10SPEC
REQSNCMD 120 REQSNCMDS10SPEC
RESCMDS 122 RESCMDSS10SPEC
RZEROCMD 125 RZEROCMDS10SPEC
SEEKCMDS 126 SEEKCMDSS10SPEC
SDIAGCMD 128 SDIAGCMD S10SPEC
SUNITCMD 131 SUNITCMD S10SPEC
SYNCHCMD 133 SYNCHCMDS10SPEC
TURDYCMD 134 TURDYCMD S10SPEC
VERIFCMD 135 VERIFCMD S10SPEC
WRITCMDS 137 WRITCMDSS10SPEC
WRTVYCMD 139 WRTVYCMD S10SPEC
WRBUFCMD 141 WRBUFCMDS10SPEC
WRLNGCMD 144 WRLNGCMD S10SPEC
WRSMECMD 145 WRSMECMDS10SPEC
CHAPTER2 146 CHAPTER2S10SPEC
CHAPTER3 148 CHAPTER3S10SPEC
CHAPTER4 178 CHAPTER4S10SPEC
SCSIPROT 178 SCSIPROTS10SPEC
COMQUEUE 178 COMQUEUES10SPEC
BAK2BAK 178 BAK2BAK S10SPEC
MTRSYNC 178 MTRSYNC S10SPEC
ERRLOGS 178 ERRLOGSS10SPEC
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PFA 178 PFA S10SPEC
SEGCACH 178 SEGCACHS10SPEC
LGBLKSZE 178 LGBLKSZES10SPEC
LRC 178 LRC S10SPEC
MISCHAP4 178 MISCHAP4S10SPEC
STRIPED 178 OPTSTRS2SPEC
DEGRADE4 178 DEGRADE4S10SPEC
PRIORITY 178 PRIORITYS10SPEC
ARRECREL 211 ARRECRELS10SPEC
APPENDX1 229 APPENDX1S10SPEC
SNSCOMBO 232 SNSCOMBOS10SPEC
APPENDX2 253 APPENDX2S10SPEC
DRPTABLE 256 DRPTABLES10SPEC
VWPTABLE 263 VWPTABLE S10SPEC
VRPTABLE 263 VRPTABLES10SPEC
WRPTABLE 264 WRPTABLES10SPEC
SRPTABLE 265 SRPTABLES10SPEC
PRPTABLE 265 PRPTABLES10SPEC
APPENDX3 266 APPENDX3S10SPEC
APPENDX4 282 APPENDX4S10SPEC
UECLIST 283 UECLISTS10SPEC
GLOSSARY 291 GLOSSARYS10SPEC
SYMBOLS 291 SYMBOLSALLICAT
BIBLIOG 292 BIBLIOG ALLICAT

Imbed Trace

Page 0 CORNERS
Page 0 DEC2HEX
Page 0 COMMAS
Page 0 SETUP
Page 0 SYMBOLS
Page 0 DOCLIST
Page 0 SPECTBLS
Page 0 SCSIINX2
Page 2 FEATURES
Page 3 SCSIATM2
Page 18 CHAPTER1
Page 21 FORMAT
Page 27 INQRYCMD
Page 41 LOGSECMD
Page 44 LOGSNCMD
Page 55 MDSELCMD
Page 90 MDSNSCMD
Page 99 PRFCHCMD
Page 101 READCMDS
Page 103 RDBUFCMD
Page 105 RDCAPCMD
Page 106 RDDEFCMD
Page 112 RDLNGCMD
Page 113 REASSCMD
Page 115 RDIAGCMD
Page 118 RELCMDS
Page 120 REQSNCMD
Page 121 RESCMDS
Page 124 RZEROCMD
Page 126 SEEKCMDS
Page 128 SDIAGCMD
Page 131 SUNITCMD
Page 133 SYNCHCMD
Page 134 TURDYCMD
Page 135 VERIFCMD
Page 136 WRITCMDS
Page 139 WRTVYCMD
Page 141 WRBUFCMD
Page 144 WRLNGCMD
Page 145 WRSMECMD
Page 146 CHAPTER2
Page 148 CHAPTER3
Page 178 CHAPTER4
Page 178 SCSIPROT
Page 190 DEGRADE4
Page 203 COMQUEUE
Page 207 BAK2BAK
Page 208 MTRSYNC
Page 210 ERRLOGS
Page 211 ARRECREL
Page 213 PFA
Page 213 SEGCACH
Page 220 MISCHAP4
Page 227 MUNIQUE S10SPEC
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Page 228 APPENDX1
Page 232 SNSCOMBO
Page 253 APPENDX2
Page 256 DRPTABLE
Page 263 VWPTABLE
Page 263 VRPTABLE
Page 264 WRPTABLE
Page 265 SRPTABLE
Page 265 PRPTABLE
Page 266 APPENDX3
Page 282 APPENDX4
Page 283 UECLIST
Page 290 GLOSSARY
Page 290 SYMBOLS


