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Preface

PRODUCT FEATURES

"On the Fly" error correction capabilities

LRC protection for data integrity

Self-optimizing buffer ratios

Variable Block Lengths

Sector Slipping Defect Management

Optional ANSI SCSI commands supported
Command Queuing (both Tagged and Untagged)

Command Reordering

Refer to theproduct FunctionaBpecification for
reliability features

Refer to theproduct FunctionaBpecification for
reliability features

Refer t01.6.4,“Page 2 - Disconnect/Reconnect
Parameters” orpage 91

Refer to theproduct FunctionaBpecification
Refer t01.16,“Reassign Blocks” on page 133
Refer t01.0,“SCSI Commands” orpage 21
Refer t04.3,“CommandQueuing” onpage 221

Refer t04.3,“CommandQueuing” onpage 221

Back to Back Writes Refer to4.4.1,“Back to Back Writes” onpage 225

Write Caching (Volatile) Refer t01.6.8,“Page 8h - Caching Parameters” on
page 102 regarding the WCE bit

Motor (Spindle) Synchronization Refer to4.5,“Motor Synchronization” orpage 225

Automatic Rewrite/Reallocate

Automatic RecommendRewrite/Reallocate

Predictive Failure Analysis0 (PFA O)

Segmented Caching
Read Aheadsupport
Down-loadable SCSI Firmware

LED support

Refer to4.7, “Automatic Rewrite/Reallocate -
RecommendRewrite/Reassign” opage 228

Refer to4.7, “Automatic Rewrite/Reallocate -
RecommendRewrite/Reassign” opage 228

Refer t04.8, “Predictive FailureAnalysis” on
page 230

Refer t04.9,“Segmented Caching” opage 231
Refer t04.9.3, “Read-Ahead” orpage 231
Refer t01.34,“Write Buffer” on page 160

Refer t04.16,“LED Pin” on page 241
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Basic AssuranceTests

Full 32 byte SCSI SenseData Format

Synchronous/wide datatransfer support

Performance counter information via Log Sense

Selectablereporting of Errors (QPE etc.)

Multiple Initiator Support

Refer t04.19,“Basic Assurance Test8ATS)” on
page 244

Refer to Appadix A, “SCSI SenseData Format”
on page 247

Refer t03.1, “SuyportedMessages” on page 167
and 1.6.2/'Page 0 - VendoiUnique Parameters” on
page 75

Refer to1.5,“Log Sense” on page 52

Refer t01.6.2,“Page 0 - VendoiJnique
Parameters” orpage 75

Refer to4.14,“Multiple Initiator Systems” on
page 240
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About This Manual

This manual is adescription of the SmalComputerSystem Interfac¢SCSI) func-
tion supported by th®rive.

The firstthree chapters cove8CSI commandsstatus, andnessages.
Chapter 4coversbehavior undewarious operating conditions.
The Appendices covesense data andrror recovery.

For elements o65CSI notdescribed in thislocument (that isphysical character-
istics, busphases)refer to theSmall ComputerSysteminterface-2(SCSI-2)

For non-SCSicharacteristics of this Driveuch asphysicaldimensions, power
requirements, and performanaefer to theproduct FunctionaBpecification.

Every attempt hadbeen made to makehis Drive compliant with the currendraft
definition of the Small ComputerSystemnterface(SCSI-2)Version-10h, dated 17
October1991. Theintent is to comply with thdinal SCSI-2specification when
that standard is adopted.

SCSI-2 bydesignprovides compatibility withSCSIdevicesthat support buparity
and meet conformandevel 2 of theAmerican National Standarg3.131-199X.
Accordingly, this Drive can coexiswith earlier SCSlIdevices on thesame bus. The
Drive also operates well even when thdtiator does notsupport theSCSI-2 pro-
tocol extensions.

Note: This Document wagprinted from an on-linesystem andnust only beused
for referencepurposes.

« The Master document is then-line versionSTARSCSOLIST3820 on an
IDSS docdisk onRCHVMX.

« To preserve the integrity of thidocumentplease DO NOT remove anyages
from this printed copy.

« The individual whoreceives acopy of thisdocument isesponsible for ppmpt
disposal of thecopy when it issuperceded by a newer version of thecument
or by another document.

If this document igeceived byother means than from the Development group,
the individual whoreceivedthis document isequired toreport to Development.
Failure to do so prevents Development framfiorming the individual of future
releases.

APPROVALS
This document habeen approved by:
Dept. 41L Manager, Ken Plumme¥20/95
REVIEW PROCEDURES
The content othis specification iglirectly tied to thecurrent microcodéfirmware)

release. Therefore, thisdocument igeviewed when nevevels of microcode are
about to bereleased.
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The next scheduletelease will be on holdintil a newlevel of microcode is
anounced.

Data Representation

This document use8SCII notation. Hexvalues are indicated by a trailifb’.
Binary values are indicated by a trailirflg’. The following notations aresquivalent:

07h or O7H
'07'x or'07'X

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

In ASCII, the highorder bit in a byte iseven, the loworder bit is zero.
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Revision History

07/12/93 Initial releasg(preliminary). Major changesrom
Release 1.(Bpitfire.

12/07/93 Preliminaryrelease aftemternalreview.

01/07/94 Secondrelease.

01/24/94 Third release Correctedrevision year to 1994.
Removed UQETrom Mode Select andqueueing
section.

06/09/94 Fourth releasechanges.

09/15/94 Fifth releasechanges. (Releasz0)

02/20/95 Sixth release(Releasel3.0) changes armarked with

change bars. "|"
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1.0 SCSI Commands

Following is a summary of SCSJommands supported. The column “SC3$¢fers
to revision 10h of the ANSI version 2standard.

Table 1. SCSICommandsSupported
SCSI Code  Description

04h Format Unit

12h Inquiry

4Ch Log Select

4Dh Log Sense

15h Mode Select (6)*
1Ah Mode Sense (6)*
34h Pre-Fetch

08h Read (6)*

28h Read(10)*

3Ch ReadBuffer

25h ReadCapacity

37h ReadDefectData (10)*
B7h ReadDefectData (12)*
3Eh Read Long

07h Reassign Blocks
1Ch Receive Diagnosti®Rkesults
17h Release

57h Releasgq10)*

03h RequestSense

16h Reserve

56h Reserve(10)*

01h RezeroUnit

0Bh Seek (6)*

2Bh Seek (10)*

1Dh Send Diagnostic
1Bh Start/Stop Unit
35h Synchronize Cache
00h Test Unit Ready
2Fh Verify

0Ah Write (6)*

2Ah Write (10)*

2Eh Write andVerify
3Bh Write Buffer

3Fh Write Long

41h Write Same

<<

OO0OO0OO0O0O0OO0OZL00Z0000L20200000L0L0000O0

M - Mandatory

O - Optional

V - Vendor Unique

* CommandDescriptor BlockLength
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1.1.1 CDB Control Byte

These bits are in theontrol byte, which is thdast byte of everycommand
descriptor block. The meanings of thefselds aredefinedbelow.

VU VU stands for VendoitJnique.

Flag If Link is zero, Flagmustalso be zero. ILink is one and theeommand
terminatessuccessfully, th& argetsends either théinked Command
CompletemessagdFlag=0) or the LinkedCommandComplete (With
Flag) messag€Flag=1). Typically this bit is used to cause anterrupt in
the Initiator betweeninked commands.

Link This bit is set to one tandicatethat thelnitiator desires arautomaticlink
to the nextcommandupon successfutompletion of the current
command. Uporsuccessfutompletion of thecommand, theDrive
returns Intermediate status atiten sends one of the two messages defined
under Flag above.

1.1.2 Reserved field definitions
A Reservedield is defined as beingequired to bdfilled 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 b&eserved'. This meartbat thevalue is not valid for
the field being described.

1.1.4 Invalid field Errors

If a value is invalid in one of th&€€ommandDescriptorBlocks, aCheckCondition
Statuswill result with a sense key diiegal Requestand additionakense
code/qualifierdependentiponwhich 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 otherthan theabove.
Invalid Field in Parameter Listis used for invalidfields in parameter data.

Invalid Bits in Identify Messages used when the Reserved bits ime&ssage are
non-zero.
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1.2 Format Unit

Table 2. Format UniCommandDescriptorBlock
Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 | o
0 Operation Code = 04h
1 LUN | FmtData| CmpLst| Defect List Format
2 Vendor Unique = 0
3 (MSB)Interleave Factor
4 (LsB)
5 vu=20 | Reserved = 0 | Flag | Link

The Format Unit commangerforms aphysicalformatting of the Drive. This
includes a rewrite of all the sector IDs, handlingds#fectivesectors, and the over-
writing of all data areasvith binary zeros. Theformatting processncludes averifi-
cation ofaccesgositioning only and does not includevarification of ID or data
fields.

The Drive manages two interndkfect lists and onexternal. Theprimary defect

list (PList) iscreated at time ofmanufacture and¢annot bealtered. Thegrown
defect list(GList) is built after time ofmanufacture by the Initiators use of the
Reassign Blockeommand and the AutomatiReallocate function(se.7, “Auto-
matic Rewrite/Reallocate Recommendrewrite/Reassign” opage 228). The data
defect list(DList) is anexternallist, it is supplied by the initiator in th®©ATA

OUT phase of thé=ormat Unitcommand.

Severaloptions formanaging theGList are supported.

FmtData set to onepecifiesthat a Data Ouphasefollows the Commandphase.
The Data Outphaseconsists of adefect listheader followed by zero omore defect
descriptors (se@able 3 onpage 25 andrable 4 onpage 25).

FmtData set taerospecifiesthat no Data Ouphasefollows.

CmpLst set to onespecifiesthat the GListexistingprior to the format not beised
and is discarded. The Drive fermatted with thePList andDList(if specified).
The DListbecomes the new GList.

CmpLst set tozerospecifiesthat the GListexistingprior to the format baised.
The Drive is formatted with thé@List, the GList, and the DList (i§pecified). The
DList and the GList are combined and become the new GList.

The Defect List Formaspecifies theformat of thedefectdescriptor transferred to
the Target when th&mtData bit is set to one (s@eble 5 onpage 27).

InterleaveFactor must besither zero orone; the target formats thide with inter-
leave of one.

Note: It is recommended that thlode Selectcommand beassuedprior to the
Format Unit command tepecifyparameterdhat affect theformatting

process.
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The BlockLength parameter (sek6.1.2,“Block Descriptor” onpage 73) is
used during formatting and saved following a successfébrmat operation.
If a Mode Selectcommand has nobbeenissued since the last reset or
start-up (bring-up}kequence, then the Blodlength from theprevious
format operation isised.

The RPL parameter iMode Select pagd4h, affects the waythat track and
cylinder skew are physicallgpplied. Sed.6.6,“Page 4h - Rigid Disk Drive
Geometry Parameters” opage 97, 1.6.5/Page 3 -FormatDevice
Parameters” ompage 94, and 4.5Motor Synchronization” orpage 225 for
more information. Thecurrent RPL parameter is used tontrol thedesired
track andcylinder skew definitions for théormat operationyregardless of the
state ofmotor synchronization.

Subsequent toeceiving aFormat Unitcommand theTarget responds toommands
as follows.

« All commandsexceptRequestSense andnquiry returnCheckCondition Status
while the format operation is amctive 1/0O procesgsee 4.1.6;CommandProc-
essingDuring Start-up and Format Operations” page 205).

+ Whentaggedqueuing is enable@DQue = 0), all commandexceptRequest
Sense andnquiry returnQueue FullStatuswhile the Format Unitcommand is
a queued I/Oprocess (sed.3,“CommandQueuing” onpage 221).

« Whentaggedqueuing isdisabled(DQue = 1), all commandexceptRequest
Sense andnquiry returnBusy Statusvhile the FormatUnit command is a
gueued I/Oprocess.

If a RequestSensecommand igeceived while gormat operation is amctive
I/O process, thélarget returngGood Status The sense key is set to N&Ready
and the additionasensecode andqualifier is set to Format In Progress.

If an Inquiry command igeceived while dormat operation is amctive I/O
process, thélarget return€o0d Statusand Inquiry data asequested.

The format operatiomustcompletesuccessfully for thérive to be usable. If the
command ignterrupted by aeset,power down, or arunrecoverable error, the
Drive enters a degraded mode @beration inwhich reading and writing are
prohibited(seet.1.9,“DegradedMode” on page 208). To exit the degradedode,
another Format Unitommand must bsent by the Initiator and completed suc-
cessfully by theTarget.

The Format Unit commandets the UnitAttention condition for allinitiators
except the onghatissued the BrmatUnit command (sed.1.5,“Unit Attention
Condition” onpage 202).

Note: While the Format Unittommandeffectively erases the entirdataarea of the
Drive, this use is not recommended. Eoase data areas on tbeive and
savetime, use the Write Sameommand.
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Table 3. Format oDefect List -Header
Byte BIT
7 | e | 5 | 4 | 3 | 2 1 0
0 Reserved = 0
FOV DPRY| DCRT| STPF IP = DSP Immed| RSVD
0 =
2 (MSB)Defectlist length
3 (LsB)
Table 4. Format oDefect List - Descriptor(s)
Byte BIT
7 | e | 5 | a4 | 3 | 2 1 0
0-7 DefectDescriptor 0
8n - DefectDescriptor n
8n+7
Note: Format of the defect lissentduring theData Out fhase.

The Target has &mited implementation of the &rmat Option bits located in Bits
2 through 7 ofByte 1 of the Defect LisHeader (see Table 3). If the Initiator
attempts toselect anyfunction not implemented by the Target, the Target termi-
nates thecommand withCheckCondition Satus The sense key is set to lllegal
Request and thadditionalsensecode is set to Invalid Field lfParameteList.

An FOV (FormatOptionsValid) bit of zero causes th&arget toverify that the
settings for theDPRY (DisablePRimarY),DCRT (Disable CeRTification)STPF
(SToP Format) IRInitialization Pattern), and DSP (DisablgavingParameters)
bits are zero. If any of these bits are not zero, the Target terminatesotinenand
with CheckCondition Status The sense key is set to lllegRlequest and thaddi-
tional sensecode is set to Invalid Field IfParameteList.

When FOV bit is onethere are foutombinations of théPRY, DCRT,STPF, IP
and DSP bits allowed. Angther combinations return @heckCondition Status
With a sense key of lllegaRequest and aadditionalsensecode of Invalid Field In
Parametelist. The supported combinationare:

DPRY=0 DCRT=0 STPF=1 IP=0 DSP=0
DPRY=0 DCRT=1 STPF=1 IP=0 DSP=0
DPRY=1 DCRT=0 STPF=1 IP=0 DSP=0
DPRY=1 DCRT=1 STPF=1 IP=0 DSP=0

The DPRY (disableprimary) bit set to onéndicatesthat theTarget does use
portions of the mediunidentified as defective in thprimary defectPList for Initi-
ator addressabléogical blocks.

The DPRY (disableprimary) bit set to zerdandicatesthat theTarget does not use

portions of the mediunidentified as defective in thprimary defectPList for Initi-
ator addressabléogical blocks. If the Targetannotlocate thePList or it cannot
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determine whether BList exists, theTarget terminates the Formé&knit command
as described foBTPF=1.

The DCRT (disable certification) bit set tone,indicatesthat theTarget does not
generate &List (certification list) orperform acertification process while executing
the Format Unit Command.

The DCRT (disable certification) bit set to zero, indicatdsat theTarget performs
a certification process while executing the Forntatit Command (This will
lengthen the time it takes toomplete theFormatcommand.

The STPF(stop format) bit controls the behavior of the Target when one of the
following events occurs:

The Targetcannotlocate a requirediefect list nordeterminethat thelist exists.

The Target encounters an unrecoverable ewbile accessing aequireddefect
list.

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

The IP (initializationpattern) bitmust be set t@ero. The Targeinitializes all data
with zeros.

The DSP (disable savingarameters) bimust bezero. The Targesaves all the
Mode Select savablparameters during thieormat operation.

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

An Immed bit set to oneequestghat status be returned immediatel{Good Status
is returnedfollowing the CDB validation and transfer of data in tH2ata Outphase.
If the immediate format operation terminates in errbeferredError Sense data is
generated. See 4.1.8eferredError Condition” onpage 207 fomore information
regarding themmediate format operationWith the Immed bit set to one, thkink

bit must be set taero.

The Defect ListLengthfield specifies theotal length in bytes of thelefect descrip-
torsthatfollow. The defectlist lengthmust beequal toeight times thenumber of
defectdescriptors to follow, otherwise theommand igerminated withCheck Con-
dition Status The sense key is set to lllegRlequest and thadditionalsensecode
is set to Invalid Field InParametetist. The defectdescriptorsmustspecify the
defectbased on the currentdfmatDevice parameters reported by tidode Sense
command.

The following table describes the influence of theariousoptions on the format
operation.
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Table 5. Effect of Options on Format operations
5 =3
= =
© £ > é %i
£ = 9 S= | o El Zz. o
(@] (D) "(-_5‘ © 8 Q 6_'2 <%}
L - [l g e - O _°aL
@ @ o S5 | g 82w B L2
[T - | pr S 8o | p J43 G gatE
a | 5] O e O g
Q Q Q£ E o | L, ouo =
e £ [} [¢] (@) (&) ) oo
LL O o o o =0 [a] BN ONA Zl wx<xcox
No DefectlList
0 0 000b N/A M P,G K
Block Format
1 0 000b Zero M P,G
1 1 000b Zero M P
Bytes From Index Format
1 0 100b Zero (@] P,G K
1 1 100b Zero (@] P E
1 0 100b >0 (@] P,G,D A
1 1 100b >0 (@] P,.D R
Physical Sector Format
1 0 101b Zero (@] P,G K
1 1 101b Zero (@] P E
1 0 101b >0 (@] P,G,D A
1 1 101b >0 (@] P,.D R

The Target supports twdefectdescriptor formats for the Format Uniommand
and the ReadefectDatacommandsBytesFrom Index format andPhysical
Sectorformat (see Table 5).

The Target does not requitbat DList entries be in ascending order.
If the DList entry does not correspond tovalid user addressablaedia location,
the commanderminates withCheckCondition Satus The sense key is set to

lllegal Request and thadditionalsensecode is set to Invalid Field IfParameter
List.
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Table 6. DefectDescriptor -BytesFrom Index format

Byte BIT

7 | e | 5 | 4 | 3 | 2 | 1 | o
(MSB)

Cylinder Number ofDefect
(LSB)

Head Number oDefect

(MSB)
DefectBytesFrom Index

~No s~ |W|INEFLO

(LSB)

Eachdefect desriptor for the BytesFrom Index formatspecifiesthat thesector
containing this byte benarkeddefective. The defect deriptor is comprised of the
cylindernumber of thedefect, theheadnumber of thedefect, and the defedtytes
from index. The internaformat of the Target's GList is natlentical to theDList,
thus the DListentry is interpreted as defectwhich starts at the beginning of the
sectorpointed to by the DLisentry, with a length equal to the sector length. If the
Initiator sendsmore than onealefect dacriptor for the same sector, the Target
creates onésList entry for eachdefectdescriptor.

Note: For the specifiedlock size, if theDlist entry whenconverted to a physical
sector, is equal to thphysical sector of a Plisgtntry (DPRY = 1),that Dlist entry
is not added to the Dlist.

If the Targetreceives a defedtytesfrom index value ofFFFFFFFFh indicating
that theentire track bemarkeddefective, thecommand igerminated withCheck
Condition Status The sense key is set to lllegRlequest and thadditionalsense
code is set to Invalid Field IfParameteList.

Table 7. DefectDescriptor -Physical Sector Format

Byte BIT

7 | e | 5 | a4 | 3 | 2 | 1 | o
(MSB)

Cylinder Number ofDefect
(LSB)

Head Number obDefect

(MSB)
DefectiveSectorNumber

~No b~ |W|INFO

(LSB)

Eachdefect desriptor for the Physical Sectdormat specifies a defedthat is the

length of a sector. Thedefect @scriptor is comprised of theylinder number of the
defect, theheadnumber of thedefect, and the defestectornumber. Theactual
defectstored in the Glist points to the start of the sector and has a length equal to
the sectorsize. If thelnitiator sendsmore than onalefectdescriptor for the same
sector, the Targetreates oné&sList entry for eachdefectdescriptor.

Note: For the specifiedblock size, if theDlist entry whenconverted to a physical
sector, is equal to thphysical sector of a Plisgtntry (DPRY = 1),that Dlist entry
is not added to the Dlist.
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If the Targetreceives a defectector value oF FFFFFFFh,indicatingthat the
entire track be markedefective, thecommand igerminated withCheckCondition
Status The sense key is set to lllegRlequest and thadditionalsensecode is set
to Invalid Field In ParameteList.
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1.3 Inquiry

Table 8. InquiryCommandDescriptorBlock
Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 | o
0 Operation Code = 12h
1 LUN | Reserved = 0 | EVPD
2 Page Code
3 Reserved = 0
4 Allocation Length
5 vu=20 | Reserved = 0 | Flag | Link

The Inquirycommandrequestghat informationregardingparameters of the Target
and its peripheratlevice(s) besent to the Initiator. Severaloptionsallow the Initi-
ator torequestdetailed VitalProduct Data (VPD) about therive.

EVPD (EnableVital Product Data) bit set taerospecifies theTarget return
standard Inquiry dataWhen theEVPD bit is set tozero, The Pag€odefield
mustalso be zero. If the Pag@ode is notzero, the target report€heck Condition
status with thesense key set to llleg&equest and thadditionalsensecode set to
Invalid Field in CDB (2400).

EVPD (EnableVital Product Data) bit set to onequestghat thetargetwill return
the vital product dataspecified by thePageCodefield. PageCodespecifieswhich
page of VPDinformation the targewill return. The supported VPPages are
defined inEVPD page 00h. If the value in the Pa@odeField is not asupported
page the targeteports CheclkCondition status with thesense key set to lllegal
Request and thadditionalsensecode set to Invalid Field in CDB (280).

Allocation Lengthspecifies thenumber ofbytes thelnitiator allocated for returned
Inquiry Data. Allocation length of zero is not an error andeans that no data is
returned. The target terminates tBbeata Inphase when all requestédquiry Data
has been returned or when thember ofbytes returned equals the allocation
length, whichever idess.

The Inquirycommandreturns CheckConditionstatus only when the targeannot
return therequestednquiry data.

If an Inquiry command igeceivedfrom an Initiator with a pendindgJnit Attention
(that is,before the targeteports CheclCondition status), the target performs the
Inquiry command andloes notclear the UnitAttention condition.

Note: The InquiryCommand is notjueued. For more information sde3,
“CommandQueuing” onpage 221.

Note: The inquiry data is set at the time of manufacture avidlnot change
(without a FRUchange), with the following exceptions:

«+ ASCII ROMcodeRevision Leve(EVPD=0) can be changed when the micro-
code is downloaded with th&RITE BUFFER command.

« ASCII RAMLoad Revision Leve(EVPD=0) can be changedhen the micro-
code is downloaded with th&rRITE BUFFER command.
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« ASCII RAMuCodelLoad P/N(EVPD=0) can be changee2then the microcode
is downloaded with thevRITE BUFFER command.
Load ID (EVPD=1, PageCode= 3) can be changed when the microcode is
downloaded with thevRITE BUFFER command.
Release level/modification numb@ VP D=1, PageCode= 3) can be changed
when the microcode is downloaded with tha&ITE BUFFER command.

« ASCII ROMuCodeLoad P/N(EVPD=1, PageCode= 3) can be changed when
the microcode is downloaded with thverITE BUFFER command.

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

Table 9. Standardinquiry Data - EVPD = 0
Byte BIT
7 | 6 | s a | 3 | 2 | 1 | o
0 PeripheralQualifier = 0 PeripheralDevice Type = 0
RMB Device Type Modifier = 0
=0
ISO=20 ECMA =0 | ANSI = 2
RSVD TrmIOOP Reserved = 0 Responséata Format = 2
=0 -
4 Additional Length = 159 (9Fh)
5-6 Reserved = 0
7 RelAdr | WBus32| WBus16| SYNC | Linked | TranDis | CmdQue| SftRe
-0 -0 -1 -1 -1 -1 -0
8-15 ASCII Vendor ID'IBM OEM '
16-19 ASCII ProductType
20-22 ASCII Model Number
23-31 Unused
32-33 ASCIl ROM codeRevision Level
34-35 ASCIlI RAM Load Revision Level
36-43 ASCII Unit SerialNumber
44-55 ASCIl RAM uCodelLoad 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 ASCIlI FRU Count '0002'
112-113 ASCII FRU Field Length'22'
114-125 ASCIl Assembly P/N
126-135 ASCIl Assembly EC Level
136-147 ASCII Card Assembly P/N
148-157 ASCII CardAssembly EC
158-163 Reserved = 0

If the inquiry data contained on the media is retailable, byte®9-19 andbyte 32
are valid. Allotherfields (including fields marked Unused) contaiASCII spaces
(20h) with the exception of the UniberialNumberwhich containsASCII zeros
(30h) and all Reservetfields which containzero (00h).

The Inquirycommand idifferentfrom othercommands in that itesponds to a
invalid LUN specification byreturning aQualifier of 3h and aeripheralDevice
Type of 1Fhrather than a Check Condition. Thisdicates “Logical Unit Not
Present” and is returned kthis Drive for alllogical unit numbersexcept 0.
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The target returns Qualifier of Oh and aPeripheralDevice Type of 00h when the
logical unit is 0. ThePeripheralQualifier field of zero (0) indicateshat theperiph-
eral device iscurrently connected to thigical unit. A PeripheralDevice Type

field of zero (0) indicateshat this device is a Direct AccesStorage Devicd DASD).

The RMB (removable media bifjeld of O indicatesthat noremoval medigaexists.
The DeviceType Maodifier field is notused and is set to 0.

The ISO field of Oindicatesthat this productdoes not claim compliance to the
International Organization for Standards (1S@rsion of SCSI (ISO DIS 9316).

The ECMA field of 0 indicatesthat this productdoes not claim compliance to the
European ComputeManufacturers Association (ECMAJersion of SCSI
(ECMA-111).

The ANSIfield of 2 indicates the targedupports American National Standards
Institute (ANSI) SCSlversion 2.

The TrmIOP field of Oindicates theTarget does nosupport the Terminate |/O
Process Message.

A ResponseéData Formatvalue of 2 indicateshat the data is in théormat speci-
fied in ANSI X3.133-199X (SCSI-2).

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

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

The WBus32field of 0 indicates theTarget does nosupport32-bit wide datatrans-
fers.

The WBusl6field of O indicates theTarget does nosupportl6-bit wide datatrans-
fers. Avalue of 1 indicates th&arget supportd6-bit wide data tranfers.

Sync set to 1 indicates thBarget supports synchronous ddtansfer.

Linked set to lindicates theTarget supportsinked commands fothis logical unit.
A transfer disablgTranDis) bit of lindicatesthat thedevicesupports theCON-
TINUE I/O PROCESS an@ARGET TRANSFERDISABLE messages fothis
logical unit.

The CmdQudfield of 1 indicatesthat theTarget supportsaggedcommandqueuing.

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

The Vendor ID is IBMOEM.’ Or in hex(49424D204F454D20h). Thield is left

aligned and theinusedbytes ardfilled with space characters (20h)his field can be
customized to meet the requirements afiser.
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The Product Type is d-charactetASCII field, eitherDFHS orDFMS.

The ModelNumberfield contains anASCII 3-charactemodelnumber for the
device. Formodel information See product Functiongpecification.

The ROM Code Region Level field indicates thdevel of theROM-basedmicro-
code. This is anASCII 2-charactefield. The field is leftaligned and thainused
bytes ardfilled with space characters (20h).

The RAM Code Reision Level field indicates thdevel of theRAM-basedmicro-
code. This is anASCII 2-charactefield. The field is leftaligned and thainused
bytes ardfilled with space characters (20h).

The Unit SerialNumberfield contains the Driveserialnumber. Thefield is
numeric,right aligned and theinusedbytes areASCII zero (30h). Themostsignif-
icant byte, byte 36will always be amASCII zero.

The RAM uCode Load P/Nield contains the IBM parhumber of the RAM
microcode loaded on the media. THheld is left aligned and thainusedbytes are
filled with space characters (20h).

The reservedytes56-97 contain 00h.

The Plant of Manufacturéeld indicates thdocation of the manufacturinacility
that made thérive. A code of '0983' is for San Jos€alifornia,'0987' is for
Mainz, Germany.

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

The FRU Counffield indicates thenumber ofField Replaceabl&nits (FRU) iden-
tification fields in inquiry.

The FRU Field Lengthindicates thenumber offollowing bytesused toidentify
eachFRU.

The Assembly P/Nield is a12-byte ASCII field that contains the parbumber for
the entire Drive assembly. Thieeld is left aligned and theinusedbytes arefilled
with space characters (20h).

The Assembly EQ evel field is a 10-byte ASCII field that contains theEngineering
Changelevel of theDrive assembly. Thdield is left aligned and theinusedbytes
are filled with space characters (20h).

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

The CardAssembly ECfield is a 10-byte ASCII field that contains theEngineering

Changelevel of theelectronics package for the Drive. Tliield is left aligned and
the unusedytes arefilled with space characters (20h).
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1.3.2 Inquiry Data Format EVPD = 1 - Page Code = 00

Table 10. Inquirydata -EVPD = 1 -Page Code = 00
Byte BIT
7 | 6 | s a | 3 | 2 | 1 | o
0 PeripheralQualifier PeripheralDevice Type
1 Page Code = 00h
2 Reserved = 0
3 PagelLength = 5
4 First Supported Page Code = 01h
5 Second SupporteBage Code = 02h
6 Third Supported Page Code = 03h
7 Fourth Supported Page Code = 80h
8 Fifth Supported Page Code = 82h

Bytes 0-8 are always available.

See 1.3.1, “liquiry Data Format EVPD = 0" onpage 32 for a description of the
fields in byte 0.

The PageCodefield is set to thevalue of the Pag€odefield in the CDB.

The Pagd_engthfield specifies thdength in bytes of the parametetisat follow the
PageLengthfield (byte 3). If the Allocation Length of theommanddescriptor
block is toosmall to transfer all parameters, the Pdgmgthfield is not adjusted to

reflect thetruncation.

The SupportedPageCodefields contain thePageCode supported by thetget or
logical unit. Thelist is in ascending order.
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1.3.3 Inquiry Data Format - EVPD =1 - Page Code = 01

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

Byte BIT
7 | 6 | s a | 3 | 2 | 1 | o
0 Peripheral Qualifier PeripheralDevice Type
1 Page Code = 01h
2 Reserved = 0
3 PagelLength = 47
4 ASCII Length = 24
5-16 ASCII Assembly P/N
17 0
18 - 27 ASCIl Assembly EC
28 0
29 - 40 EBCDIC Assembly P/N
41 - 50 EBCDIC Assembly EC

If the media is notavailable, bytes 0-4 arealid, the ASCII fields containASCI|I
spaces (20h) and theBCDIC fields containEBCDIC spaces (40h), abbtherfields
are zero (00h).

See 1.3.1, “InquiryData Format EVPD = 0" onpage 32 for a description of the
fields in byte 0.

The PageCodefield is set to thevalue of the Pag€odefield in the CDB and is
associated with the Field Replaceable Unit codturned by theRequestSense
Command.

The Paged.engthfield specifies thdength (in bytes) of the vendarnique VPD
information (bytes 4 to50). If the allocation length of theommand descriptor
block is toosmall to transfer all thelata, the Pageengthfield is not adjusted to
reflect thetruncation.

The ASCII Lengthfield specifies thdength of theASCII VPD information (bytes 5
through28). If the allocation length of theeommand dscriptor block is toosmall
to transfer all of theASCII VPD data, theASCII Lengthfield is not adjusted to
reflect thetruncation.

The ASCII Assembly P/Nfield is atwelve (12)byte ASCII field that contains the
part number for théDrive assembly. Thédield is left aligned and thainusedbytes
are filledwith space characters (20h).

The ASCII Assembly ECfield is a ten (10)oyte ASCII field that contains the Engi-
neeringChangelevel of theDrive assembly. Thdield is left aligned and thainused
bytes ardfilled with space characters (20h).

The EBCDICAssembly P/Nfield is atwelve (12)byte EBCDIC field that contains

the part number for th®rive assembly. Thdield is left aligned and thainused
bytes ardfilled with space characters (40h).
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The EBCDICAssembly ECfield is a ten (10)byte EBCDIC field that contains the
EngineeringChangelevel of theDrive assembly. Thdield is left aligned and the
unusedbytes ardfilled with space characters (40h).
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1.3.4 Inquiry Data Format - EVPD = 1 - Page Code = 02

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

Byte BIT
7 | 6 | s a | 3 | 2 | 1 | o
0 PeripheralQualifier PeripheralDevice Type
1 Page Code =02h
2 Reserved = 0
3 PagelLength = 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

If the media is notavailable, bytes 0-4 arealid, the ASCII fields containASCI|I
spaces (20h) and theBCDIC fields containEBCDIC spaces (40h), abbtherfields
are zero (00h).

See 1.3.1, “InquiryData Format EVPD = 0" onpage 32 for a description of the
fields in byte 0.

The PageCodefield is set to thevalue of the Pag€odefield in the CDB and is
associated with the Field Replaceable Unit codturned by theRequestSense
Command.

The Paged.engthfield specifies thdength (in bytes) of the vendarnique VPD
information (bytes 4 to50). If the allocation length of theommand descriptor
block is toosmall to transfer all thelata, the Pageengthfield is not adjusted to
reflect thetruncation.

The ASCII Lengthfield specifies thdength of theASCII VPD informationthat
follows (bytes 5through?27). If theallocation length of theeommand descriptor
block is toosmall to transfer all of thASCIlI VPD data, theASCII Lengthfield is
not adjusted taeflect thetruncation.

The ASCII Card P/Nfield is atwelve (12)byte ASCII field that contains the part
number for theDrive card assembly. Théeld is left aligned and thainusedbytes
are filledwith space characters (20h).

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

The EBCDICCard P/Nfield is atwelve (12)byte EBCDIC field that contains the
part number for theéDrive card assembly.
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The EBCDICCard ECfield is a10-byteEBCDIC field that contains the Engi-
neeringChangelevel of theelectronics package for the Drive. Tliield is left
aligned and thainusedbytes ardfilled with space characters (40h).
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1.3.5 Inquiry Data Format - EVPD = 1 - Page Code = 03

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

Byte BIT
7 | 6 | s a | 3 | 2 | 1 | o

0 PeripheralQualifier PeripheralDevice Type
1 Page Code = 03h
2 Reserved = 0
3 PagelLength = 36
4 ASCII Length = 0

5-7 Reserved = 0

8-11 Load ID

12 - 15 Releasdevel/modificationnumber

16 - 19 PTF Number = 0

20 - 23 Patch Number = 0

24 - 35 ASCIl ROM uCodeLoad P/N

36 - 39 ASCII Servo P/N

If the media is notavailable byte©-11 are valid, albtherfields containzeros (00h).

See 1.3.1, “InquiryData Format EVPD = 0" onpage 32 for a description of the
fields in byte 0.

The PageCodefield is set to thevalue of the Pag€odefield in the CDB and is
associated with the Field Replaceable Unit codturned by theRequestSense
Command.

The Pagd_engthfield specifies thdength (in bytes) of the vendarnique VPD
information (bytes 4-20). If theallocation length of theeommanddescriptor block
is too small to transfer all thdata, the Pagkeengthfield is not adjusted toreflect
the truncation.

The Load ID isused as anechanism to determine whether compatibil@yists
between ROM and RAM microcodevels.

The Release level/modificatiomumber is arindication of the generatiotevel
within the Load ID.

Both the PTF Number and thieatchNumber are noused and should besserved
as zero.

Bytes 8-23 ofthis page are used toontrol thelevel of microcodethat isinstalled on
the Drive. Seel.34, “Write Buffer” on page 160.

Bytes 24-35 ofthis page display theart number of the RO Mnicrocode which is
installed on the Drive. Thdéeld is numeric (ASCII),left aligned and thainused
bytes areASCII spaces (20h).

Bytes 36-39 ofthis page display theart number of theServo microcodeénstalled
on the drive. Thidield is hexnumric ASCII.
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1.3.6 Inquiry Data Format - EVPD = 1 - Page Code = 80

Table 14. Inquirydata -EVPD = 1 -Page Code = 80
Byte BIT
7 | 6 | s a | 3 | 2 | 1 | o

0 PeriphQualifier PeripheralDevice Type
1 Page Code = 80h
2 Reserved = 0
3 PagelLength = 16

4-19 ASCII Unit SerialNumber

If the media is notavailable, bytes 0-3 arealid. All otherfields containASCII
spaces (20h).

See 1.3.1, “lquiry Data Format EVPD = 0" onpage 32 for a description of the
fields in byte 0.

The PageCodefield is set to thevalue of the Pag€odefield in the CDB

The Paged.engthfield specifies thdength (in bytes) of the vendarnique VPD
information (bytes 4-20). If theallocation length of theeommanddescriptor block
is too small to transfer all thdata, the Pagéengthfield is not adjusted toreflect

the truncation.

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

SCSI Commands —Page 41 of 308



1.3.7 Inquiry Data Format - EVPD = 1 - Page Code = 82

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

Byte BIT
7 | 6 | s a | 3 | 2 | 1 | o
0 PeripheralQualifier PeripheralDevice Type
1 Page Code = 82h
2 Reserved = 0
3 PagelLength = 48
4 ASCII Length = 25
5-8 ASCII ProductType
9 0
10 - 12 ASCIlI Model Number
13 0
14 - 21 ASCII SerialNumber
22 0
23 -28 ASCII Vendor ID'IBM’
29 0
30-33 EBCDIC ProductType
34 -36 EBCDIC Model Number
37 Reserved = 0
38 -45 EBCDIC SerialNumber
46 - 51 EBCDIC Vendor ID 'IBM'

If the media is notavailable, bytes 0-4 arealid, the ASCII fields contain ASCI|I
spaces (20h) and theBCDIC fields containEBCDIC spaces (40h), abbtherfields
are zero (00h).

See 1.3.1, “InquiryData Format EVPD = 0" onpage 32 for a description of the
fields in byte 0.

The PageCodefield is set to thevalue of the Pag€odefield in the CDB.

The Pagd_engthfield specifies thdength (in bytes) of the vendarnique VPD
information (bytes 4 to51). If theallocation length of theommand descriptor
block is toosmall to transfer all thelata, the Pageengthfield is not adjusted to
reflect thetruncation.

The ASCII Lengthfield specifies thdength of theASCII VPD informationthat
follows (bytes 5through?29). If the allocation length of theommand descriptor
block is toosmall to transfer all of thASCII VPD data, theASCII VPD length
field is not adjusted toreflect thetruncation.

The ASCII Product Type is the four (4haracterASCII field.
The ASCII ModelNumberfield contains a three (3) charactASCIl model

number for thedevice. See 1.3.1, “Inquiripata Format EVPD = 0" onpage 32
for the model numbers.
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The ASCII SerialNumberfield contains the uniserialnumber. Thefield is right
aligned and theinusedbytes arefilled with ASCII zeros (30h).

The ASCIIVendor ID field contains the vendor ID (IBM). Théeld is left aligned
and the unusethytes ardfilled with ASCII space characters (20h). THhisld can be
customized to meet the requirements afiser.

The EBCDICProduct Type is the four (4¢haractereBCDIC field.
The EBCDICModel Numberfield contains a three (3) characteBCDIC model
number for thedevice. See 1.3.1, “Inquiripata Format EVPD = 0" onpage 32

for the model numbers.

The EBCDICSerialNumberfield contains the uniserialnumber. Thefield is
right aligned and theinusedbytes arefilled with EBCDIC zeroes(F0h).

The EBCDICVendor ID field contains the vendor ID (IBM). Théeld is left

aligned and theinusedbytes arefilled with EBCDIC space characters (40h). This
field can becustomized to meet the requirements afiser.
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1.4 Log Select

Table 16. LogSelectCommandDescriptorBlock
Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 | o
0 Operation Code = 4Ch
Logical Unit Number | Reserved = 0 | PCR | SP
PC = 11b or Reserved = 0
01b
3 Reserved = 0
4 Reserved = 0
5 Reserved = 0
6 Reserved = 0
7 (MSB) Parametelist Length
8 (LSB)
9 vu=20 Reserved = 0 | Flag | Link

The Log Selectommandprovides ameans for the initiator ta@lear statisticainfor-
mation maintained by the Drive and reported via the L6gnseCommand.

PCR bit

SP bit

PC field

Parameter List Length

The Parameter Code Reg@®@CR) bitdetermines whether
the Log Sensgarametersvill be cleared andunit atten-
tions posted for all othemitiators. A value of 1 indicates
that theparameters should baeared, while a value of 0
(except whenP C=11b)indicatesthat theparameters
should not be clearedParametetlist lengthmust bezero
when PCR is 1.

The SaveParameters (SP) bitalue of zero indicatethat
the pageparameters not besaved. A value of 1 indicates
that thepageparameterghat aresavable be saved after
they have been changed.

The PageControl (PC)field defines the type oparame-
ters to be selectedThis field must be set to one of the
following:

01b
11b  Default cumulativevalues.

The PC field set to 11ljand PCR is alon't care) indi-
catesthat the CurrenCumulativevalues are set toheir
default values of 0. If the P@ield is set to 01b, and PCR
is set to 1, the Current Cumulatiwalues are also set to
their default values.

Currentcumulativevalues.

The Parametekist Lengthindicates theamount of data

to be transferredrom the initiator to the @rget during the
DATA OUT phase. A value of zero is acceptable and is
not considered an error.

Note: A specifiedlength greater the®x00FFwill result
in a checkcondition statuseingreturned. A lengththat
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results in log data beintruncatedwill generate a check
condition status.

If one or morefields in the CDB is notcorrectly set, theeommandshall betermi-

nated with a Check ConditioBtatus. TheSense Key shall be set tdegal
Request, and thadditionalsensecode set to Invalid Field in CDB.
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The following listcontains allindividual pageparameterghat are set taheir default
value of zero by the Logelectcommand(whenP CR=1 andParametelL.ist
Length=0).

Page 01h parameters:

— OverrunCounter

- Underrun Counter

Page 02h parameters:

- Write Error Counter

- Write Total PostedRecoverableError Counter
- Write Total PostedJnrecoverableérror Counter
- Write Total HiddenServoError Counter

- Write Total HiddenWrite Fault Error Counter
Page 03h parameters:

- ECC OTF counter

- Read Error Counter

- Read TotalPostedRecoverableError Counter

- Read TotalPostedUnrecoverableéError Counter
- Read TotalHidden Servo Errors

- Read TotalHidden Media Errors

Page 05h parameters:

- Verify Error Counter

— Verify Total PostedRrecoverableError Counter
- Verify Total PostedJnrecoverableerror Counter
Page 06h parameters:

- Non-MediumError Counter

Page 30h parameters:

- Zero Seekscounter.

- Seeks > = to 2/Zounter.

- Seeks> = 1/3 and < 2/8ounter.

- Seeks > = 1/6 and < 1/8ounter.

- Seeks > 1/12 and < 1/éounter.
- Seeks > 0and < 1/12ounter.

- Overrun Counter.

- Underrun Counter.

- DeviceCacheReadHits

— DeviceCache PartiaReadHits

— DeviceCacheWrite Hits
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— DeviceCacheFastWrites

Page 35h parameters:

— Cumulative Cache Hits on Reads.

— Cumulative Cache Partial Hits on Reads.

— Cumulative Cache misses on Reads.

The target generatesumit attention condition (tondicatethat parameters have
changed) for all initiators except the otleatissued the Log Sele@ommand.

The following tablesshow data format for th®@ ATA OUT phase when th®aram-
eterlist length is not equal to zeroOnly log pages 1, 2, 3, 5, and 6 aaeceptable
pages for log selealata.

1.4.1 Log Select Page 0lh

Table 17. LogSelectPage 01h
Byte BIT
7 | s s | 4 | 3 | 2 | 1 | o
0 Reserved = 0 Page Code = 01h
1 Reserved = 0
2-3 PagelLength
Table 18. LogSelectPage 01h Parameter Co@600h
Byte BIT
7 | e | s | a4 | 3 | 2 | 1 | o
0-1 Parameter Code ©£000h
2 DU DS = TSD ETC TMC =0 LBIN LP =
1 =0 =0 =0 0
3 ParametelLength = 02h
4-5 Ignored
Table 19. LogSelectPage 01h Parameter Co@601h
Byte BIT
7 | e | s | a4 | 3 | 2 | 1 | o
0-1 Parameter Code 9001h
2 DU DS = TSD ETC TMC =0 LBIN LP =
1 =0 =0 =0 0
3 ParameteiLength = 02h
4-5 Ignored
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1.4.2 Log Select Page 02h

Table 20. LogSelectPage 02h

Byte BIT
7 | s s | 4 | 3 | 2 | 1 0
0 Reserved = 0 Page Code = 02h
Reserved = 0
2-3 PagelLength
Table 21. LogSelectPage 02h - Parameter Co@®€02h
Byte BIT
7 | e | s | 4 | 3 | 2 | 1 0
0-1 Parameter Code 9002h
2 DU DS = TSD ETC TMC =0 LBIN LP =
0 =0 =0 =0 0
3 ParameteiLength = 04h
4-7 Ignored
Table 22. LogSelectPage 02h - Parameter Co@€03h
Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 0
0-1 Parameter Code 9003h
2 DU DS = TSD ETC TMC =0 LBIN LP =
0 =0 =0 =0 0
3 ParameteiLength = 04h
4-7 Ignored
Table 23. LogSelectPage 02h - Parameter Co@€06h
Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 0
0-1 Parameter Code ©006h
2 DU DS = TSD ETC TMC =0 LBIN LP =
0 =0 =0 =0 0
3 ParametelLength = 04h
4-7 Ignored
Table 24. LogSelectPage 02h - Parameter Co&@00h
Byte BIT
7 | e | s | a4 | 3 | 2 | 1 0
0-1 Parameter Code 8000h
2 DU DS = TSD ETC TMC =0 LBIN LP =
0 =0 =0 =0 0
3 ParametelLength = 04h
4-7 Ignored
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Table 25. LogSelectPage 02h - Parameter Co8601h
Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 | o
0-1 Parameter Code 8001h
2 DU DS = TSD ETC TMC =0 LBIN LP =
0 =0 =0 =0 0
3 ParametelLength = 04h
4-7 Ignored

1.4.3 Log Select Page 03h
Table 26. LogSelectPage 03h
Byte BIT
7 | s s | a4 | 3 | 2 | 1 | o
0 Reserved = 0 Page Code = 03h

Reserved = 0

2-3 PagelLength

Table 27. LogSelectPage 03h - Parameter Co800h

Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 | o
0-1 Parameter Code ©000h
2 DU DS = TSD ETC TMC =0 LBIN LP =
1 =1 =0 =0 0
3 ParametelLength = 04h
4-7 Ignored

Table 28. LogSelectPage 03h - Parameter Co@®@02h

Byte BIT
7 | e | s | a4 | 3 | 2 | 1 | o
0-1 Parameter Code ©002h
2 DU DS = TSD ETC TMC =0 LBIN LP =
0 =0 =0 =0 0
3 ParametelLength = 04h
4-7 Ignored

Table 29. LogSelectPage 03h - Parameter Co@®@03h

Byte BIT
7 | e | s | a4 | 3 | 2 | 1 | o
0-1 Parameter Code ©003h
2 DU DS = TSD ETC TMC =0 LBIN LP =
0 =0 =0 =0 0
3 ParameteiLength = 04h
4 -7 Ignored
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Table 30. LogSelectPage 03h - Parameter Co8806h

Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 0
0-1 Parameter Code ©006h
2 DU DS = TSD ETC TMC =0 LBIN LP =
0 =0 =0 =0 0
3 ParametelLength = 04h
4-7 Ignored
Table 31. LogSelectPage 03h - Parameter Co&@00h
Byte BIT
7 | e | s | a4 | 3 | 2 | 1 0
0-1 Parameter Code 8000h
2 DU DS = TSD ETC TMC =0 LBIN LP =
0 =0 =0 =0 0
3 ParametelLength = 04h
4-7 Ignored
Table 32. LogSelectPage 03h - Parameter Co8002h
Byte BIT
7 | e | s | 4 | 3 | 2 | 1 0
0-1 Parameter Code 8002h
2 DU DS = TSD ETC TMC =0 LBIN LP =
0 =0 =0 =0 0
3 ParameteiLength = 04h
4-7 Ignored
1.4.4 Log Select Page 05h
Table 33. LogSelectPage 05h
Byte BIT
7 | 6 s | a4 | 3 | 2 | 1 0
0 Reserved = 0 Page Code = 05h
Reserved = 0
2-3 PagelLength
Table 34. LogSensePage 05h - Parameter Co®800h
Byte BIT
7 | e | s | 4 | 3 | 2 | 1 0
0-1 Parameter Code 9000h
2 DU DS = TSD ETC TMC =0 LBIN LP =
0 =0 =0 =0 0
3 ParameteiLength = 04h
4 -7 Ignored
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Table 35. LogSelectPage 05h - Parameter Co8802h
Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 | o
0-1 Parameter Code ©002h
2 DU DS = TSD ETC TMC =0 LBIN LP =
0 =0 =0 =0 0
3 ParametelLength = 04h
4-7 Ignored
Table 36. LogSelectPage 05h - Parameter Co@®@03h
Byte BIT
7 | e | s | a4 | 3 | 2 | 1 | o
0-1 Parameter Code ©£003h
2 DU DS = TSD ETC TMC =0 LBIN LP =
0 =0 =0 =0 0
3 ParametelLength = 04h
4-7 Ignored
Table 37. LogSelectPage 05h - Parameter Co@@06h
Byte BIT
7 | e | s | a4 | 3 | 2 | 1 | o
0-1 Parameter Code 9006h
2 DU DS = TSD ETC TMC =0 LBIN LP =
0 =0 =0 =0 0
3 ParameteiLength = 04h
4-7 Ignored
1.45 Log Select Page 06h
Table 38. LogSelectPage 06h
Byte BIT
7 | 6 s | a4 | 3 | 2 | 1 | o
0 Reserved = 0 Page Code = 06h
Reserved = 0
2-3 PagelLength
4-5 Parameter Code ©000h
DU DS = TSD ETC TMC =0 LBIN LP =
0 =0 =0 =0 0
7 ParametelLength = 04h
8-11 Ignored
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1.5 Log Sense

Table 39. LogSenseCommandDescriptorBlock
Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 | o
0 Operation Code = 4Dh
Logical Unit Number RSVD = 0 PPC SP
=0
2 PC = 11bor Page Code
01b
3 Reserved = 0
4 Reserved = 0
5 (MSB) ParametefPointer
6 (LSB)
7 (MSB)  Allocation Length
8 (LSB)
9 vu=0 Reserved = 0 | Flag | Link

The Log Sense&eommandallows thelnitiator to retrieve statistical databout the

Drive.
PPC bit

SP bit

PC field

PageCode

The Parameter Pointer Contr@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 ICheck ConditionStatus is
returned with a Sense Key difegal Request andddi-
tional sensecode of Invalid Field in CDB.

The SaveParameters (SP) bit set tospecifiesthat the
Drive not save any logparameters. If set to 1, all page
parameterghat aresavable(thosepagesdenoted by a DS
= 0 in the parameter headeontrol byte) aresaved.

Note: VendorUnique pages 30h and 35h aexceptions
to this. They containparametershathave DS = 0, but
are not savable.

The PageControl field defines thetype of parameters to
be selected. Thigeld must be set to 01b tepecify
Current Cumulativeralues or 11b tespecify Default
Cumulativevalues. If the PCfield is set to either 00b or
10b, Check Condition Status ieturned with aSense Key
of lllegal Request anddditionalsensecode of Invalid
Field in CDB.

The PageCodefield identifieswhich page is being
requestedThis field must be set to thealues indicated in
Page 00h. If the Pag€odevalue is invalid, aCheck
Condition Status iseturned with aSense Key ofllegal
Request anddditionalsensecode of Invalid Field in
CDB.
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Parameter Pointer Field The parameter pointdield specifies thebeginningfield

Allocation Length

for the transfer. A value 00x0000indicates allparame-
ters for the select page coaell be returned.

The Allocation Lengthfield specifies themaximum

number ofbytes thelnitiator hasallocated for returned
Log SensdData. Nobytes are transferred if the allocation
length is zero. Thigondition is notconsidered an error.
The Target terminates thieata In phase when all avail-
able Log Sens®ata 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 beginsvith a four-bytepage header followed by zero arore
variable-length logparameter.

PageHeader The PageCodefield identifieswhich log page is being
transferred.

The Pagd_engthfield specifies thdength in bytes of the
following log parameters.

Log Parameters Each log parameteoegins with afour-byte parameter
header followed by one omore bytes ofparametewalue
data.

The Parameter Codield identifieswhich log parameter
is being transferred fothat logpage.

The Parameter Contrdield, or 3rd byte of eachparam-
eter headergontainsseveral fields.

« The DisableUpdate (DU) bit set to 0 (1)ndicates
that thedrive updates(disableupdates) the log
parametewalue toreflect all eventsthat should be
noted by thafparameter. Although aetting of 1 is
allowed, this value is ignored by thdrive.

. The DisableSave(DS) bit is set to 1 for alhon-
savableparameters and is set to O for akhvable
parameters.

Note: VendorUnique pages 30h and 35h are
exceptions to thisThey containparameterghat have
DS = 0, but are not savable.

« The TargetSaveDisable(TSD) bit is set to Owhich
indicatesthat thedrive provides a target-defined
method forsaving logparameters.

« The Enable Threshold Comparis§BTC) bit is set
to 0 whichindicatesthat thedrive does not perform
comparisons between cumulative and any threshold
values.

- The List Binary(LBIN) bit is set to 1 for theVendor
Unique pageswhose parameters atists which indi-
catesthat thelists are inbinary format, notASCII.
This bit is Reserved and set to O for allherpages.

« The ListParameteLP) bit is set to 0 forparameters
that are dataounters. The LP bit is set to 1 for
parameterghat arelists.

1.5.2 Log Sense Page 00h
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Table 40. LogSensePage 00h

Byte BIT
7 6 s | a4 | 3 | 2 | 1
0 Reserved = 0 Page Code = 0
1 Reserved = 0
2-3 PagelLength = 000Ah(Number ofPages Supported)
4 First supported page code = 00h
5 Second supported page code = 01h
6 Third supported page code = 02h
7 Fourth supported page code = 03h
8 Fifth supported page code = 05h
9 Sixth supported page code = 06h
10 Seventhsupported page code = 30h
11 Eighth supported page code = 32h
12 Ninth supported page code = 33h
13 Tenth supported page code = 35h

Page 00h indicates theupported logsense pagesThis page is used to determine
which additionalpages can beequested by the Initiator.

Requesting thipage with Pag&€ode=00h and P@ield = 11b will result in a
Check Condition Status returnevith a Sense Key ofllegal Request anadditional

sense ofinvalid Field in CDB.
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1.5.3 Log Sense Page 01h

Table 41. LogSensePage 01h

Byte BIT
7 | s s | a4 | 3 | 2 | 1 | o
0 Reserved = 0 Page Code = 01h
Reserved = 0
2-3 PagelLength (<= 000Ch)

Table 42. LogSensePage 01h Parameter Co®600h

Byte BIT
7 | e | s | a4 | 3 | 2 | 1 | o
0-1 Parameter Code ©000h
2 DU DS = TSD ETC TMC =0 RSVD | LP =
1 =0 =0 =0 0
3 ParameteiLength = 02h
4-5 Buffer Under-RunCounter

Table 43. LogSensePage 01h Parameter Co@601h

Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 | o
0-1 Parameter Code ©001h
2 DU DS = TSD ETC TMC =0 RSVD | LP =
1 =0 =0 = 0
3 ParameteiLength = 02h
4-5 Buffer Over-Run Counter

A buffer overrun or underrun conditionccurs when the Initiator does ntransfer
data to or from the Target datauffer fastenough tokeep up with reading or
writing the media. Thebuffer overrun counter is incrementaturing operations
thatrequire aData Inphase when &uffer full condition prevents thecontinued
transfer ofdata from the media to the dabauffer. The bufferunderrun counter is
incremented during operatioritbat require aData Outphase when &uffer empty
condition prevents the start @ontinuation of a dataransferfrom the databuffer
to the media (or a data transfélom the media for &/erify commandwith
BytChk=1).

Buffer Overrun conditions aredetected during théollowing SCSI commands opair
of linked commands:

Read (6)
Read(10)

Buffer Underrun conditions are detected during ti@lowing SCSI commands or
pair of linkedcommands:

Verify with BytChk=1
Write (6)

Write (10)

Write andVerify
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- Write Same

The statistics reported bthis page are lost when the Drive pewered off or aself-
initiated resebccurs.

The statistics reported bthis page are NOT lost on &CSlreset or Bus Device
Resetmessage.

154 Log Sense Page 02h

Table 44. LogSensePage 02h
Byte BIT
7 | 6 s | a4 | 3 | 2 | 1 | o
0 Reserved = 0 Page Code = 02h
Reserved = 0
2-3 PagelLength < = 0028h
Table 45. LogSensePage 02h - Parameter Co0802h
Byte BIT
7 | e | s | a4 | 3 | 2 | 1 | o
0-1 Parameter Code 9©002h
2 DU DS = TSD ETC TMC =0 RSVD | LP =
0 =0 =0 =0 0
3 ParameteiLength = 04h
4-7 Write Error Counter
Table 46. LogSensePage 02h - Parameter Co@603h
Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 | o
0-1 Parameter Code 9003h
2 DU DS = TSD ETC TMC =0 RSVD | LP =
0 =0 =0 =0 0
3 ParameteiLength = 04h
4-7 Write Total Posted Recoverablerrors
Table 47. LogSensePage 02h - Parameter Co@606h
Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 | o
0-1 Parameter Code ©£006h
2 DU DS = TSD ETC TMC =0 RSVD | LP =
0 =0 =0 =0 0
3 ParametelLength = 04h
4-7 Write Total Posted Unrecoverablerrors

SCSI Commands —Page 57 of 308



Table 48. LogSensePage 02h - Parameter Co@&600h

Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 | o
0-1 Parameter Code 8000h
2 DU DS = TSD ETC TMC =0 RSVD | LP =
0 =0 =0 = 0
3 ParametelLength = 04h
4-7 Write Total HiddenServoErrors

Table 49. LogSensePage 02h - Parameter Co@601h

Byte BIT
7 | e | s | a4 | 3 | 2 | 1 | o
0-1 Parameter Code 8001h
2 DU DS = TSD ETC TMC =0 RSVD | LP =
0 =0 =0 =0 0
3 ParametelLength = 04h
4-7 Write Total HiddenFault Errors

This parameter counter is incrementedring failed writeoperations.

The statistics reprted by thispage are not lost when the Drive pewered off or a
self-initiated resebccurs, on éSCSlreset or Bus Devic&Resetmessage.

155 Log Sense Page 03h

Table 50. LogSensePage 03h

Byte BIT
7 | 6 s | a4 | 3 | 2 | 1 | o
0 Reserved = 0 Page Code = 03h
1 Reserved = 0
2-3 PagelLength < =0030h

Table 51. LogSensePage 03h - Parameter Co®800h

Byte BIT
7 | e | s | a4 | 3 | 2 | 1 | o
0-1 Parameter Code ©000h
2 DU DS = TSD ETC TMC =0 RSVD | LP =
1 =1 =0 =0 0
3 ParameteiLength = 04h
4 -7 ECC OTF Counter
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Table 52. LogSensePage 03h - Parameter Co@802h

Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 | o
0-1 Parameter Code ©002h
2 DU DS = TSD ETC TMC =0 RSVD | LP =
0 =0 =0 =0 0
3 ParametelLength = 04h
4-7 Read ErrorCounter

Table 53. LogSensePage 03h - Parameter Co®803h

Byte BIT
7 | e | s | a4 | 3 | 2 | 1 | o
0-1 Parameter Code ©003h
2 DU DS = TSD ETC TMC =0 RSVD | LP =
0 =0 =0 =0 0
3 ParametelLength = 04h
4-7 ReadTotal Posted RecoverabErrors

Table 54. LogSensePage 03h - Parameter Co@806h

Byte BIT
7 | e | s | a4 | 3 | 2 | 1 | o
0-1 Parameter Code ©006h
2 DU DS = TSD ETC TMC =0 RSVD | LP =
0 =0 =0 =0 0
3 ParameteiLength = 04h
4 -7 ReadTotal Posted UnrecoverabEerrors

Table 55. LogSensePage 03h - Parameter Co@6800h

Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 | o
0-1 Parameter Code 8000h
2 DU DS = TSD ETC TMC =0 RSVD | LP =
0 =0 =0 =0 0
3 ParameteiLength = 04h
4-7 ReadTotal HiddenServoErrors

SCSI Commands —Page 59 of 308



Table 56. LogSensePage 03h - Parameter Co@&602h
Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 0
0-1 Parameter Code 8002h
2 DU DS = TSD ETC TMC =0 RSVD | LP =
0 =0 =0 = 0
3 ParametelLength = 04h
4-7 ReadTotal HiddenMedia Errors

The Read Error Counter iscremented duringdiled readoperations.

The ECC OTF Counter immcremented each time ECC on-the-fly hardware cor-

rection is used. Thenaximumvaluethat it will reach before wrapping to zero is
O0X0000FFFF. Theounterresets tozerowhen theDrive is powered on.

The statistics reprted by thispage are not lost (except ECC OTF which is lost)

when the Drive is powered off or self-initiated resebccurs, on &SCSlreset or Bus

Device Resetmessage.

1.5.6 Log Sense Page 05h

Table 57. LogSensePage 05h
Byte BIT
7 | 6 s | a4 | 3 | 2 | 1 0
0 Reserved = 0 Page Code = 05h
Reserved = 0
2-3 PagelLength < = 0020h
Table 58. LogSensePage 05h - Parameter Co®800h
Byte BIT
7 | e | s | 4 | 3 | 2 | 1 0
0-1 Parameter Code 9000h
2 DU DS = TSD ETC TMC =0 RSVD | LP =
0 =0 =0 =0 0
3 ParameteiLength = 04h
4-7 Verify With No DelayError Counter
Table 59. LogSensePage 05h - Parameter Co@802h
Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 0
0-1 Parameter Code 9002h
2 DU DS = TSD ETC TMC =0 RSVD | LP =
0 =0 =0 = 0
3 ParameteiLength = 04h
4-7 Verify Error Counter
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Table 60. LogSensePage 05h - Parameter Co@803h

Byte BIT
7 | e | 5 | 4 | 3 | 2 | 1 | o
0-1 Parameter Code ©003h
2 DU DS = TSD ETC TMC =0 RSVD | LP =
0 =0 =0 = 0
3 ParametelLength = 04h
4-7 Verify Total Posted Recoverabrrors

Table 61. LogSensePage 05h - Parameter Co@806h

Byte BIT
7 | e | s | a4 | 3 | 2 | 1 | o
0-1 Parameter Code ©006h
2 DU DS = TSD ETC TMC =0 RSVD | LP =
0 =0 =0 =0 0
3 ParametelLength = 04h
4-7 Verify Total Posted Unrecoverablerrors

This parameter counter is incrementedring failedverify operations.

The statistics reported bthis page are not lost when the Drivegswered off or a
self-initiated resebccurs, on éSCSlreset or Bus Devic&Resetmessage.

1.5.7 Log Sense Page 06h

Table 62. LogSensePage 06h
Byte BIT
7 | 6 s | a4 | 3 | 2 | 1 | o
0 Reserved = 0 Page Code = 06h
Reserved = 0
2-3 PagelLength = 0008h
4-5 Parameter Code ©000h
DU DS = TSD ETC TMC =0 RSVD | LP =
0 =0 =0 =0 0
7 ParametelLength = 04h
8-11 Non-Medium ErrorCounter

This parameter counter is incrementedery time anon-mediumerror is detected.

The statistics reported bthis page are not lost when the Drivegswered off or a
self-initiated resebccurs, on éSCSlreset or Bus Devic&Resetmessage.

SCSI Commands —Page 61 of 308



1.5.8 Log Sense Page 30h

Table 63. LogSensePage 30h

Byte BIT

7 | s s | a4 | 3 | 2 | 1 | o
0 Reserved = 0 Page Code = 30h
Reserved = 0
2-3 PagelLength = 0030h
4-5 Parameter Code = 0
DU DS = TSD ETC TMC =0 LBIN LP =
0 =0 =0 =0 0
7 ParametelLength = 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 - 23 Reserved = 0
24 - 25 Overrun Counter
26 - 27 UnderrunCounter
28 -31 Device CacheReadHits
32-35 Device Cache PartiaReadHits
36 -39 Device CacheWrite Hits = 0
40 - 43 Device CacheFastWrites = 0
44 - 51 Reserved = 0

Page 30h returns performanceunter information. Thisncludes seelcounters and
buffer overrun/underrun counters.

The appropriateseekcounter is incremented onairing the execution of each of
the following SCSI commands opair of linkedcommands:

Pre-Fetch
Read (6)
Read(10)
Verify

Write (6)

Write (10)
Write andVerify
Write Same
Seek (6)

Seek (10)

Only oneseekcounter is incremented farach of theseommands and the counter
is incremented only once peommand. Thdength of the initialseekthat is
required toaccess the firs