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1. General

1.1 Introduction

This specification describes theostinterface of DHAS-2270, DHAS-2405, and DHAS-2540.
The drivessupport both Synchronous SCSI and Asynchron8@GSI.

The interfaceconforms to thedraft proposedAmerican NationalStandard forinformation systems SMALL
COMPUTERSYSTEMINTERFACE - 2(SCSI-2)October 17, 1991
The vendorspecificitems andoptions supported by thdrives are described iaach section.

1.2 References

OEM FUNCTIONAL SPECIFICATIONS fdDHAS-2xxx(270/405/540MB) &-InchHard Disk Drive
with SCSliInterface (XXXX-XXXX )

Draft proposedAmerican NationalStandard forinformation systems SMALL COMPUTERSYSTEM
INTERFACE - 2(SCSI-2)October 17, 1991

1.3 Terminology

Drive Drive indicates DHAS-2540, DHAS-2405, or DHAS-2270.

Host Hostindicates the systerthat thedrive is atached to.

LUN. Logical Unit Number. Anencoded three biidentifier for the logicalunit.
VU. VendorUnique bits.

LBA. Logical Block Address.

RSVD. Reserved.

MSB. Most Significant bit.

LSB. LeastSignificant bit.
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2. SCSI COMMAND SET

Summaries of the SCSlommands supported by tHike are listed below. whereO=optional,
M=mandatory,E=extended, R=reserved aMEvendorunique. The column “SCSI-1tefers toANSI
version 1standard. Theolumn“CCS” refers to theANSI sub-committee Cammmon CommandSubset for
DASD devices. Thecolumn “SCSI-2"refers to thecurrentrevision of the version atandardavailable at
the time thisdocument wagreated and ishown for informationonly for compliance with futureANSI
standards.

SCSI-1 | CCS | SCSI-2 | CODE | COMMAND

04h FORMAT UNIT

12h INQUIRY

15h MODE SELECT

1Ah MODE SENSE

08h READ

25h READ CAPACITY
37h READ DEFECT DATA
28h READ EXTENDED
3Ch READ BUFFER

3Eh READ LONG

07h REASSIGN BLOCK
17h RELEASE

03h REQUEST SENSE
16h RESERVE

0lh REZERO UNIT

0Bh SEEK

2Bh SEEK EXTENDED
1Dh SEND DIAGNOSTICS
1Bh START/STOP UNIT
00h TEST UNIT READY
2Fh VERIFY

0Ah WRITE

2Ah WRITE EXTENDED
2Eh WRITE AND VERIFY
3Bh WRITE BUFFER
3Fh WRITE LONG

Prlelekeadoidqdokdololokauadolordokeadolorud- -y
eleloFadorqdordololoFadololordoradolore -

DIVOM=ZOOOO0OO0O0O0O0O=ZO0OO0OWXMOM=OO0

Figure 2-1. SCSICommandsSupported. (In Alphabetical order)
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SCSI-1

CCS | SCSI-2 | CODE | COMMAND

D0V0DTODVOO0COOMMMOOOOO0O0OMmMoOo==0=s=00

00h TEST UNIT READY
0lh REZERO UNIT
03h REQUEST SENSE
04h FORMAT UNIT
07h REASSIGN BLOCK

08h READ
0Ah WRITE
0Bh SEEK
12h INQUIRY

15h MODE SELECT

16h RESERVE

17h RELEASE

1Ah MODE SENSE

1Bh START/STOP UNIT
1Dh SEND DIAGNOSTICS
25h READ CAPACITY
28h READ EXTENDED
2Ah WRITE EXTENDED
2Bh SEEK EXTENDED
2Eh WRITE AND VERIFY
2Fh VERIFY

37h READ DEFECT DATA
3Bh WRITE BUFFER
3Ch READ BUFFER

3Eh READ LONG

3Fh WRITE LONG

v eoleoleleleloraea-Tdoloadordoadoradek-
[eleoleolololololorddEdolorEddordorddoradok-

Figure 2

-2. SCSICommandsSupported. (ByCommandCode)

2.1 Flag and Link Bits

Many of
definedb

FLAG

LINK

thestructures in this section havelds namesFLAG andLINK. The meaning of thesdields is
elow.

The Flag bitspecifieswhich message the target shaditurn to theinitiator if the link bit is one and
the commandcompleteswithout any error. If Link iszero, Flagmustalso be zero. ILink is one
and the commanderminatessuccessfully, thdile will send either th&. INKED COMMAND
COMPLETE messagé FLAG=0) or theLINKED COMMAND COMPLETE WITH FLAG
messagdFLAG=1). Typically this bit is used to cause dnterrupt in the initiator betweetinked
commands.

This bit is set to one to indicatdhat theinitiator desires arautomaticlink to the nextcommand
upon successfucompletion of the currentommand. Uporsuccessfutompletion of the

command, thdile will returnINTERMEDIATE GOOD status and then send one of the two mes-
sagegdefinedunder Flag above.

Upon unsuccessfutompletion of thecommand, thdile will returnCHECK CONDITION status
or RESERVATIONCONFLICT status andhensend theCOMMAND COMPLETE message.
No furthercommands in thehain areexecuted.
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2.2 Abbreviations

These abbreviations are usttroughout thefollowing sections:

LUN. Logical Unit Number. Anencoded three biidentifier for the logicalunit.
VU. VendorUnique bits.

LBA. Logical Block Address.

RSVD. Reserved.

MSB. Most Significant bit.

LSB. LeastSignificant bit.
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2.3 FORMAT UNIT (04)

BIT

7 6 5 4 3 2 1 0
BYTE 0 Command code (04h)
BYTE 1 LUN Format Level
BYTE 2 VU = 0
BYTE 3 | (MSB)
BYTE 4 Interleave Factor (LSB)
BYTE 5 VU = 0 RSVD = 0 Flag Link

Figure 2-3. FORMAT UNIT (04)

The FORMAT commandperforms aphysicalformatting of thefile media. This includesrelocation of
defectivesectors, and the overwriting of all data aregith a constant data pattern. The FORMAT
command may beised toeffectively erase the entire datrea of the media. Reserved areas of thedia are
not affected by the FORMATommand.

Only a null defect listwill be acceptedrom the initiator. Thefile manages two internalefect lists. The
first is thetime of manufacture, or “Plist. The second(“G” list) is agrown defect listconsisting of entries
corresponding to an initiator's use of tREASSIGN BLOCKcommand. The “P’list may never be
altered. Contents of the “Glist may be erased dbrmat time.

Interleave Factor can be set any valukom 0 to OFFFFh, but all othem areregarded a4:1.
Format Level specifieswhether the growrdefect list should be erased ogtained and used during tHermat
operation.
Format Level Description
00000 The growndefect listwill be retained and all dataill be erased.
No DATA OUT phasewill be executed.
10000 The growndefect listwill be retained and all dataill be erased.

A DATA OUT phasewill be executed but thelefect listlengthmust be 0 or the command
will end with CHECK CONDITION status withsense key of LLEGAL REQUEST and
additionalsensecode ofINVALID FIELD IN CDB.

11000 The growndefect listwill be erased and théle will be formatted with the manufacturing
defect listonly.

A DATA OUT phasewill be executed but thelefect listlengthmust be 0 or the command
will end with CHECK CONDITION status withsense key ofLLEGAL REQUEST and
additionalsensecode ofINVALID FIELD IN CDB.

2.3.1 Defect List
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BIT
7 6 5 4 3 2 1 0
BYTE 0 Reserved = 0
BYTE 1 0 0 0 0 0 0 |Immd| 0
BYTE 2 Defect list length MSB = 0
BYTE 3 Defect list length LSB = 0

Figure 2-4. Format ofDefect ListHeader. Format of the defetist headersentduring thedata outphase for the
b'10000' anth11000 modes.
The Immediate bit (bit 1 of byte 1) of the Form&init Defect ListHeaderspecifies the following:
« When itis setto 1;

- The drive shalimmediatelyreturn a statudefore starting the actual formatting processperation.
- The REQUESTSENSE command igsed to determine the progress of the FORMATNIT
command.

A sense key of NOTREADY s returned with an additionadensecode of LOGICAL UNIT NOT
READY, FORMAT IN PROGRESS .

Bytes 16 & 17 of the additionadense dataontains avalue whichindicates thecurrentpercentage to
complete the FORMATUNIT process. The actual percentage can be calculatediiging this
value by '10000'x.

- When it is set tozero,

— Status will be returned when the FORMAUNIT operation is completed.
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2.4 INQUIRY (12)

BIT

7 6 5 4 3 2 1 0
BYTE 0 Command Code = 12h
BYTE 1 LUN RSVD = 0 EVPD
BYTE 2 PAGE CODE
BYTE 3 RSVD = 0
BYTE 4 ALLOCATION LENGTH
BYTE 5 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-5. INQUIRY (12)
The INQUIRY commandrequests the parameters of the target to be sent to the initiator.

An EVPD bit of one specifiesthat thefile shallreturn the optionaVital product datsspecified by thecode
pagefield. The file does notsupportthis option.

EVPD PAGE Description
CODE
0 The filereturns the standardlNQUIRY data.
0 Non Zero The filereturn CHECK CONDITION status with thesense key of
ILLEGAL REQUEST and thedditionalsensecode ofINVALID FIELD
IN CDB.

Allocation Length specifies thenumber ofbytesthat theinitiator has allocated fofNQUIRY data to be
returned. An allocation length of zeimpliesthat no data is to beeturned. Thdile will terminate the
DATA IN phase when alhvailableINQUIRY data hasbeentransferred omwhenallocation length bytes
have beertransferred, whichever igss.

If an INQUIRY command igeceivedfrom an initiator with a pendinginit attention conditior(before the
targetreportsCHECK CONDITION status), thefile processes theNQUIRY command. The unit atten-
tion condition is notcleared bythis action.

Two differentformats for theINQUIRY data aredefined.

« The firstformat is returned when amvalid LUN is specified by thenitiator.
- The second format is returned whervalid LUN is specified by thenitiator.

Each ofthese formats islescribed in the following sections.

Note: Fields with avalueshowninside quotes(e.g.Value = 'xyz') are charactefields. A value not in
guotes is a numerigalue. Characteffields arealpha-numeric and representedASCII, not EBCDIC.
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2.4.1 INQUIRY Data Format (When Invalid LUN is Specified)

BIT
BYTE 7 6 5 4 3 2 1 0
0 Qualifier Peripheral Dev. Type
1 RMB=0 Device —type Modifier
2 1SO=0 ECMA=0 ANSI=2
3 RSVD = 0 RDF=2
4 Additional Length = 0

Figure 2-6. INQUIRY DATA G Invalid LUN Specified

Qualifier is set to 011b. This indicates the LU8pecified in theCommandBlock is not present.
Peripheral Dev. Type is set to 1Fh.

Removal Media Bit (RMB) is always set to zero to indicate memoval media exist.
Device-Type Modifier is set to zero.

ISO is set to zero to indicatehat this productdoes not claim compliance to tHaternationalOrganiza-
tion for Standardization (ISOyersion of SCSI (ISO DP 936).

ECMA is set to zero to indicatthat this productdoes not claim compliance to the Eapean Computer
Manufacturers Association (ECMAyersion of SCSI (ECMA-111).

« ANSI indicates thdevel of the ANSI standardthat is supported by the product. THike supportsANSI
SCSlversion 2.

RDF is set to two to indicatéhat the InquiryData Format aspecified inANSI SCSlversion 2 is
supported by thdile.

1 In general, the drivevill respondwith CHECK CONDITION status. to the altommandwith an invalid LUN.
The Inquirycommand is thenly exception.
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2.4.2 Inquiry Data Format (When Valid LUN is Specified)

BIT
7 6 5 4 3 2 1 0
BYTE
0 Qualifier = 0 Peripheral Device Type = 0
1 RMB=0 Reserved = 0
2 ISO = 0 ECMA = 0 ANSI = 2
3 Rsvd = 0 RDF = 2
4 Additional Length = 103
5-6 Reserved = 0
7 REL A|Wb_32|Wb_16|Sync |Link [Resrv |CmdQu|SftRe
=0 | =01|=01]z=1|=11l=01]=01¢=0
815 Vendor ID = 'IBM '
1631 Product ID = 'DHAS —2xxx '
32-35 Product Revision Level (ASCII)
3643 Unit Serial Number (ASCII)
44-55 RAM u Code P/N (ASCII)
5695 Reserved = 0
96-97 Reserved = ' '
98-101 Plant of Manufacture ="' '
102-105 Date of Manufacture = MMYY (ASCII)
106-107 Reserved = ' '

Figure 2-7. INQUIRY Data uValid LUN Specified

« Qualifier is set to zero to indicatthat the LUN specified in theCommandBlock is currentlysupported.
« Peripheral Device Typeis set to zero to indicatthat thedevice is aDirect-Access.

- Field Bytes 1 0 3 arelefined in 2.4.1INQUIRY Data Format (WhenInvalid LUN is Specified)” on
page 2-7.

« Additional Length indicatesthat 103bytes of inquiryinformationfollows.

- REL_A is set to zero to indicatéhat thefile does notsupport'Relative Address Mode".
« Wb_32is set to zero to indicatthat thefile does notsupport32-bit wide data transfers.
- Wb_16is set to zero to indicatehat thefile does notsupport16-bit wide data transfers.

« Syncis set to one to indicatthat thefile supports synchronous datansfer.
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Link is set to one to indicatthat thefile supportslinked commands.

CmdQu is set to zero to indicatehat thefile dose notsupportscommandqueuing
SftRe is set to zero to indicatthat the target supportdard Reset only.

Vendor ID is 'IBM' padded withASCII blanks.

Product ID is specified inASCII character.

Product Revision Levelindicates thdevel of microcode. Itindicates RO Mmicrocodelevel before the
media isavailable and RAMmicrocodeafter available.

Unit Serial Number contains thedfile serialnumber. If themedia is notavailable,this field will contain
ASCII spaces (20h).

RAM Microcode P/N is specified inASCII characters.

Plant of Manufacture is the plantcode of manufacture. If the media is navailable,this field will
containASCII spaces (20h).

Date of Manufacture contains 2digit month followed 2 digit year. If themedia is notavailable,this
field will containASCII spaces (20h).
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2.5 MODE SENSE (1A)

BIT
7 5 4 3 2 1 0
BYTE 0 Command code = 1Ah
BYTE 1 LUN RSVD = 0
BYTE 2 PCF Page Code
BYTE 3 RSVD = 0
BYTE 4 Allocation Length
BYTE 5 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-8. MODE SENSE(1A)

The MODE SENSE commangrovides ameans for thdile to reportvariousdeviceparameters to thaiti-
ator. It is the complement to thlODE SELECT command.

Allocation Length indicates themaximum number obytes the initiator has setside for theDATA IN
phase. A value of zero is not considered an error. If the allocation lengtimédler than themount ail-
able,then that portion of the data up to tlalocation lengthwill be sent. It isnoted thatthis may result in

only aportion of amulti-byte field being sent.

2.5.1.1.1 Page Control Field:

returned.

PCF
00

01

10

2-10

Meaning

Report current values.The file returns the currentaluesunder which thdogical unit is presently

PCF (PageControl Field) defines thetype of PageParametewvalues to be

configured for the page codspecified. Thecurrentvalues eturnedare:

1. The parameters set in thast successfuMODE SELECT command.

2. The saved values if MIODE SELECT command has nabeenexecuted since the last

power-on, hardRESET condition, or BUSDEVICE RESETmessage .

Note: The file will not process theMode Selectcommanduntil the completion of spin-up.
Therefore, the initiatocannotmodify the currentvaluesprior to thesaved values being read in.

3. The default values if saved values are not available orsupiported.

Report changeable valueThe file returns the changeablalues for the pageodespecified. The
page requestesdhall be eturned containing informatiothat indicate whichfields arechangeable.
All bits of parameterghat arechangeable shall be set tme. Parameterthat aredefined by the
file shall be set to zero. If angart of afield is changeable all bits ithat field shall be set to one.

Note: For a valuefield such as théuffer ratios of page 2, the bifield will not indicate the range
of supportedvalues butratherthat thefield is supported.

Report default value.The file returns thedefault values for the pageodespecified. Theparameters

not supported by théile are set tozero.
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11 Report saved value.The file returns thesaved value for the pageodespecified.

Saved values are one of following :

- the values saved as a result dMODE SELECT command
identical to the default values
« zerowhen the parameters are not supported

The Paged.ength bytevalue of each page returned by tfile indicates up towhich fields are sup-
ported on thapage.

2.5.1.1.2 Page Code:

This field specifiesvhich page omages toreturn.

Page codasage is defined in

Figure 2-9.
Page Code Description
0lh — 1Fh Return sFecifiq page.
3Fh Return all available pages.

Figure 2-9. Page Code Usage
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2.5.2 Mode Parameter List

The mode parametdist contain aheader, followed by zero anore block descriptorsfollowed by zero or
more variable-length pages.

2.5.2.1 HEADER

7 6 5 4 3 2 1 0
BYTE 0 Mode Data Length
BYTE 1 Medium Type = 0
BYTE 2| WP RSVD = 0
BYTE 3 Block Descriptor Length (= 0 or 8)

Figure 2-10. MODE ParametelList (Header)

Mode Data Length. Whenusing theMODE SENSE command, thmode datdengthfield specifies the
length in bytes of the followinglatathat isavailable to be transferred. The mode data length does not
include the length bytéself. Whenusing theMODE SELECT command this field is reserved.

Medium Type field is always set to zero in théle. (Default mediumtype)
« WP. Whenused with theMODE SELECT command, thewrite protect (WP) bit isreserved.

Whenused with theMODE SENSE command, write protect (WP) bit ofzero indicateghat the
medium iswrite enabled.

Block Descriptor Length. This field specifies théength in bytes of the block descriptors.
Whenused with theMODE SELECT command,zero or eight aresupported by thdile.

Whenused with theMODE SENSE command, théle returnseight to indicatethat only a single block
descriptor isavailable.
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2.5.2.2 Block Descriptor

BYTE 0 Density code = 0

BYTE 1 Number of Blocks (MSB)
BYTE 2

BYTE 3 (LSB)
BYTE 4 RSVD = 0

BYTE 5 Block Length =

BYTE 6

BYTE 7 200h

Figure 2-11. MODE ParameteBlock Descriptor

The Block descriptor provides formattirigformationabout theNUMBER OF BLOCKS (user addressable)
to format at thespecifiedBLOCK LENGTH.

Number of Blocks

DHAS-2540 101A90h
DHAS-2405 C12FO0h
DHAS-2270 80F40h

Whenused with theMODE SELECT command, theNumber of Blocks field must be;

— Zero toindicate all available blocks
- The exactnumber ofblocks in the data area of thfide, which can be obtained with thRklODE
SENSE command.

Any othervalue is invalid, and causes ttemmand tofail with CHECK CONDITION status.
Whenused with theMODE SENSE command, thield containexactnumber ofblocks.
Block Length

Whenused with theMODE SELECT command, theBlock length field mustcontain200h, or thefile
will terminate thecommand withCHECK CONDITION status.

Whenused with theMODE SENSE command, thield will returnalwayscontain200h.
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2.5.2.3 Page Descriptor

BYTE 0 PS |RSVD=0 Page Code

BYTE 1 Page Length
BYTE Mode Parameters
2—N

Figure 2-12. MODE Parameter Page Format
Each modepagecontains gpage code, a page length, and a set of mode parameters.

Whenusing theMODE SENSE command, parametersavable(PS) bit of oneindicatesthat the modepage
can be saved by thie in the reserved area of thiée.

A PS bit of zero indicateshat the supportegarametersannot besaved. Whenusing theMODE
SELECT command, the PS bit ieservedzero).

The file supports thdollowing mode page code:

Page Description PS
00 Vendor Unique Parameters 1
01 Read—Write Error Recovery Parameters 1
02 Disconnect/Reconnect Control Parameters 1
03 Format Parameters 0
04 Geometry Parameters 0
08 Caching Parameters 1
0D Power Condition 1
38 Standby Timer Parameters 1

Figure 2-13. Page Code Usage
The page lengtliield specifies thdength in bytes of the mode parametéhat follow. If the initiator does

not set this value to the valudat isreturned for thepage by theMODE SENSE command, thiile will
terminate thecommand withCHECK CONDITION status.
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2.5.3 Page 0 (Vendor Unique Parameters )

BIT

7 6 5 4 3 2 1 0
BYTE 0| PS RSVD=0 Page Code = 00h
BYTE 1 Page Length = 06h
BYTE 2 Reserved = 0 UAI=0 Reserved = 0
BYTE 3 Reserved = 0
BYTE 4 Reserved = 0
BYTE 5| Reserved = 0 DSN=0 Reserved = 0
BYTE 6 Reserved = 0 DPC=0
BYTE 7 Reserved = 0

Figure 2-14. Page 0

- UAI, Unit Attention Inhibit bit, is set tozero to indicateshat thefile postsUnit Attention.

- DSN, Disable Target Initiatedynchronous Negotiation bihdicateswhether thefile will perform
Target InitiatedSynchronous Negotiation. A bit of onadicate thefile does not perform Target Initi-
ated Synchronous Negotiatiowhile a bit of zero indicateshat thefile does.

- DPC, Disable Parity Checking bit, is set to zero italicatesthat thefile enables Parity Checking.

Changeable Parameter Default Value
UAI 0
DSN 0
DPC 0

Note: These three bits areaved in the reserved area of theedia and loaded durinBOR. So thdile uses
the default valuesluring POR.
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2.5.4 Page 1 (Read/Write Error Recovery Parameters)

BIT
7 6 5 4 3 2 1 0

BYTE 0| PS RSVD=0 Page Code = 0lh
BYTE 1 Page Length = 0Ah
BYTE 2 A\_NRE)E ARRE TB _Ré: EES& PER DTE DCR
BYTE 3 Read Retry Count = 01h
BYTE 4 Correction Span = 28h
BYTE 5 Head Offset Count (Not used) = 00h
BYTE 6 Data Strobe Offset Count (Not used) = 00h
BYTE 7 Reserved = 00h
BYTE 8 Write Retry Count = 01h
BYTE 9 Reserved = 00h
BYTE 10|(MSB)

Recovery Time Limit (Not Used) = 0000h .
BYTE 11 (LSB)

Figure 2-15. Page 1

The Read-Writerecoveryparameterghat will be used during angommand thaperforms a read owrite
operation to the medium.

« AWRE, an Automaticwrite reallocation enabled bitMust be set to zero, indicatingthat thefile shall

not perform automaticeallocation ofdefective datablocks during writeoperations.

+ ARRE, an Automaticread reallocation enabled bitMust be set to zero, indicatingthat thefile shall

not perform automaticeallocation ofdefective datablocks during readperations.

- TB, Transfer Block bit, is set to one to indicatieat a dateblock that is notrecoveredwithin the
recovery limitsspecified shall baransferred to the initiator befo@HECK CONDITION status is
returned.
A TB bit of zero indicateghat such a data blockhall not be transferred to thaitiator. Datablocks
that can beecoveredwithin the recovery limits are always transferregardless of thealue of the bit.

RC, A readcontinuous bit. Must be set tozero, indicatingthat theerror recoveryoperationsthat cause
delays areacceptable during thdatatransfer.Datashall not be fabricated.

EER,An enableearly recovery bit. Must be set tozero, indicatingthat thefile shall use arerror
recoveryprocedurethat minimizes therisk of mis-detection or miscorrection. during the data transfer.
Datashall not be fabricated.

« PER, Post Errorbit, is set to one to indicatthat thefile reportsrecovered errors.

DTE, Disable Transfer orerror bit, is set to one tandicatethat thefile terminates thedDATA phase
upondetection of arecovered error .
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DCR, Disable Correction bit, is set to one todicatethat Error theCorrection Code is notised for
data erromrecovery.

A DCR bit of zero indicateshat ECC isapplied to recover thdata. (See 7.10;Error Recovery
Procedures” orpage 7-9 for the details.)

Read Retry Countis set to one to indicatéhat thefile attempts itsfull recoveryalgorithm during read
operations. Avalue of zero disables adirror recoveryprocedures.

Correction Span field specifies the size, ibits, of thelargest dataerror burst forwhich data error cor-
rection may beattempted. A correction span aérospecifiesthat thefile shall use its default value.
The file only acceptsralue of zero, or the default value.

Head Offset Countis not supported by théle.

Note: Head Offset ismplemented in theead errorecoveryroutine. The user can not modify the
offsetvalue.

- Write Retry Count is set to one to indicatehat thefile attempts itdull recoveryalgorithm duringwrite
operations. Avalue of zero disables adirror recoveryprocedures.

Changeable Parameter Default Value
TB 0

PER 0

DTE 0

DCR 0

Read Retry Count 01

Write Retry Count 01

Note: The file supports only 0 and 1 as Read/Write Re@gunt. Ifinitiator sets the largevalue than 1
by Mode SelectCommand, thdile returnsGOOD STATUS butchanges the value to 1, amdturns 1 as
Read/Write RetryCount for ModeSenseCommand.
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The following summarizessalid modes of operation.
PER DTE DCR TB

0

O O O O

0

O B Rr B R

0

S +» B O O

0

S » O +» O

DESCRIPTION

Retries anderror Correction are attempted. Recoveredand/orcorrected data (if
any) istransferred with n®CHECK CONDITION status at the end of thteansfer.

no err The transfer length is exhausted.

soft err The transfer length is exhausted. Transferred data includes btmoks
taining recovered errors.

hard err  Datatransferstops when an unrecoverable error is encountered. The
unrecoverable block is ndtansferred to the initiator. Théle then
creates theCHECK CONDITION status with the appropriat8ense
Key.

Retries anderror Correction are attempted. Recoveredand/orcorrected data (if
any) istransferred with n®CHECK CONDITION status at the end of thteansfer.

no err The transfer length is exhausted.

soft err The transfer length is exhausted. Transferred data includes btmoks
taining recovered errors.

hard err  Datatransferstops when an unrecoverable error is encountered. The
unrecoverable block igransferred to the initiator. Théle thencreates
the CHECK CONDITIONSstatus with the appropriat8enseKey.

Retries areattempted but nerror correctionECC) isapplied. Recovered data (if
any) istransferred with n®CHECK CONDITION status at the end of thteansfer.

no err The transfer length is exhausted.

soft err The transfer length is exhausted. Transferred data includes btmoks
taining recovered errors.

hard err  Datatransferstops when an unrecoverable error is encountered. The
unrecoverable block is ndtansferred to the initiator. Théle then
creates theCHECK CONDITION status with the appropriat8ense
Key.

Retries areattempted but nerror correctionECC) isapplied. Recovered data (if
any) istransferred with n®CHECK CONDITION status at the end of theansfer.

no err The transfer length is exhausted.

soft err The transfer length is exhausted. Transferred data includes btaoks
taining recovered errors.

hard err  Datatransferstops when an unrecoverable error is encountered. The
unrecoverable block iransferred to the initiator. Th#le thencreates
the CHECK CONDITIONSstatus with the appropriat8enseKey.

lllegal Request-DTE must beerowhen PER iszero
lllegal Request-DTE must beerowhen PER iszero
lllegal Request-DTE must beerowhen PER iszero
lllegal Request-DTE must beerowhen PER iszero

The highestevel error, (See 5.2;'Priority of Error Reporting” onpage 5-7) is
reported at the end of transfer. Retries and eomrection are attempted.
Recoveredand/orcorrected data (if any) igansferred withCHECK CONDITION
status anRECOVEREDERROR Sense Key set at the end of the transfer.
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no err The transfer length is exhausted.

soft err The transfer length is exhausted. Transferred data includes btmks
taining recovered errors. Thiaformation byte in thesense datavill
contain thelogical block address of the last recovered error.

hard err  Datatransferstops when an unrecoverable error is encountered. The
unrecoverable block is ndtansferred to the initiator. Théle then
creates theCHECK CONDITION status with the appropriat8ense
Key.

The highestevel error,(See 5.2,'Priority of Error Reporting” onpage 5-7) is
reported at the end of transfer. Retries and eomrection are attempted.
Recoveredand/orcorrected data (if any) igansferred withCHECK CONDITION
status anRECOVEREDERROR Sense Key set at the end of the transfer.

no err The transfer length is exhausted.

soft err The transfer length is exhausted. Transferred data includes btmks
taining recovered errors. Thiaformation byte in thesense datavill
contain thelogical block address of the last recovered error.

hard err  Datatransferstops when an unrecoverable error is encountered. The
unrecoverable block iransferred to the initiator. Th#le thencreates
the CHECK CONDITIONSstatus with the appropriat8enseKey.

The highestevel error,(See 5.2/'Priority of Error Reporting” onpage 5-7) is
reported at the end of transfer. Retries ateempted but ECC is napplied.
Recoveredand/orcorrected data (if any) igansferred withCHECK CONDITION
status anRECOVEREDERROR Sense Key set at the end of the transfer.

no err The transfer length is exhausted.

soft err The transfer length is exhausted. Transferred data includes btmks
taining recovered errors. Thiaformation byte in thesense datavill
contain the LBA of thelast recovered error.

hard err  Datatransferstops when an unrecoverable error is encountered. The
unrecoverable block is ndtansferred to the initiator. Théle then
creates theCHECK CONDITION status with the appropriatéense
Key.

The highestevel error,(See 5.2/ 'Priority of Error Reporting” onpage 5-7) is
reported at the end of transfer. Retries ateempted but ECC is napplied.
Recoveredand/orcorrected data (if any) igansferred withCHECK CONDITION
status anRECOVEREDERROR Sense Key set at the end of the transfer.

no err The transfer length is exhausted.

soft err The transfer length is exhausted. Transferred data includes btmks
taining recovered errors. Thiaformation byte in thesense datavill
contain the LBA of thelast recovered error.

hard err  Datatransferstops when an unrecoverable error is encountered. The
unrecoverable block igransferred to the initiator. Théle thencreates
the CHECK CONDITIONSstatus with the appropriat8enseKey.

The highestevel error,(See 5.2/'Priority of Error Reporting” onpage 5-7) is
reported at the end of transfer. Retries and eomrection are attempted.
Recoveredand/orcorrected data (if any) igansferred withCHECK CONDITION
status anRECOVEREDERROR Sense Key set at the end of the transfer.
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no err The transfer length is exhausted.

soft err The transferstops on thdirst soft error detected. Thmformation in
the sense data shalbntain the LBA of the block irerror.

hard err  Datatransferstops on the unrecoverable error. Tfile thencreates the
CHECK CONDITION status with the appropriat8enseKey.

1 1 0 1 The highestevel error, (See 5.2,'Priority of Error Reporting” onpage 5-7) is
reported at the end of transfer. Retries and eomrection are attempted.
Recoveredand/orcorrected data (if any) igansferred withCHECK CONDITION
status anRECOVEREDERROR Sense Key set at the end of the transfer.

no err The transfer length is exhausted.

soft err The transferstops on thdirst soft error detected. Thmformation in
the sense data shalbntain the LBA of the block irerror.

hard err  Datatransferstops on the unrecoverable error. The unrecoverable error
block is returned to the initiator.  Th#le then creates theCHECK
CONDITION status with the appropriat8enseKey.

1 1 1 0 The highestevel error, (See 5.2,'Priority of Error Reporting” onpage 5-7) is
reported at the end of transfer. Retries ateempted but ECC is napplied.
Recovered data isansferred withCHECK CONDITION status anARECOVERED
ERROR Sense Key set at the end of the transfer.

no err The transfer length is exhausted.

soft err The transferstops on thdirst soft error detected. The recovered error
block is returned to the initiator. The information in tkense data
shall contain thelogical block address of thévlock in error.

hard err  Datatransferstops on the unrecoverable error. Tfile thencreates the
CHECK CONDITION status with the appropriat8enseKey.

1 1 1 1 The highestevel error, (See 5.2,'Priority of Error Reporting” onpage 5-7) is
reported at the end of transfer. Retries ateempted but ECC in nodpplied.
Recoveredand/orcorrected data (if any) igansferred withCHECK CONDITION
status anRECOVEREDERROR Sense Key set at the end of the transfer.

no err The transfer length is exhausted.

soft err The transferstops on thdirst soft error detected. Thmformation in
the sense data shalbntain thelogical block address of thélock in error.

hard err  Datatransferstops on the unrecoverable error. The unrecoverable error
block is returned to the initiator.  Th#e then creates theCHECK
CONDITION status with the appropriat8enseKey.
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2.5.5 Page 2 (Disconnect/Reconnect Parameters)

BIT
7 6 5 4 3 2 0
BYTE 0| PS RSVD=0 Page Code = 02h
BYTE 1 Page Length = 2
BYTE 2 Read Buffer Full Ratio
BYTE 3 Write Buffer Empty Ratio

Figure 2-16. Page 2

The disconnect / reconnepiage provides the initiator th@eans to tune the performance of the SCSI bus.

An initiator may use théeDENTIFY message t@rant thefile the general privilege oflisconnecting. (Dis-
connectrequests maygtill be selectivelyrejected by thenitiator by issuing aMESSAGE REJECT).

The file uses thalisconnect/reconnect parameters to control reconnectisimg READ ( operationcode
08h and 28h) an&WRITE ( 0Ah , 2Ah and2Eh).

Read Buffer Full Ratio is the numerator of &raction whosedenominator is 256. Thé&action indicates
how full the file databuffer should be beforattempting to reconnect to the SCSI bus.

- Write Buffer Empty Ratio is the numerator of &raction whosedenominator is 256. Thé&action indi-
cates howempty thefile databuffer should be beforattempting to reconnect to the SCSI bus.

Changeable Parameter
Read Buffer Full Ratio
Write Buffer Empty Ratio

Default Value
30h
30h
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2.5.5.1 Reconnection to a disconnected read command

For a readcommand, the@econnect igdelayed relative to the availability of thfast block in thefile data
buffer by the fraction of thdile databuffer size. If theremaining data transfer length lisssthan thefraction
of the file databuffer size, thefile control programcalculates theptimal reconnectiompoint to complete the
datatransfer as early agossible whileminimizing the time connected to tHeCSI bus.

2.5.5.2 Reconnection to a disconnected write command
For a writecommand, théNrite Buffer Ratio issignificantonly if the total datatransfer length is greater

than thesize of thefile databuffer. The fractiondetermines howempty thefile databuffer should bebefore
reconnecting to begifilling the buffer again.
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2.5.5.3 Single block buffers calculation

The SingleBlock Buffers value is calculated using the followirgguation:

N * Ratio Number
Single Block Buffers = ( + 1 only if result is zero)
256

Where: N = Buffer Size/512

Note: A ratio value of 0 issupported on thdile and will result in100% of thebuffer being filled/emptied.
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2.5.6 Page 3 (Format Device Parameters)

BIT
7 6 5 4 3 2 1 0

BYTE 0| RSVD =0 Page Code = 03h
BYTE 1 Page Length = 16h
BYTE 2|(MSB)

Track per Zone = 0001h
BYTE 3 (LSB)
BYTE 4|(MSB)

Alternate Sectors per Zone = 0000h
BYTE 5 (LSB)
BYTE 6|(MSB)

Alternate Tracks per Zone = 0000h
BYTE 7 (LSB)
BYTE 8|(MSB)

Alternate Tracks per Logical Unit = 0008h
BYTE 9 (LSB)
BYTE 10|(MSB)

Sectors per Track = 003Ch
BYTE 11 (LSB)
BYTE 12|(MSB)

Data Bytes per Physical Sector = 0200h
BYTE 13 (LSB)
BYTE 14|(MSB)

Interleave = 0000h
BYTE 15 (LSB)
BYTE 16|(MSB)

Track Skew Factor = 000Fh
BYTE 17 (LSB)
BYTE 18|(MSB)

Cylinder Skew Factor = 0016h
BYTE 19 (LSB)
BYTE 20| SSEC | HSEC | RMB SURF RESERVED = 0000b

=0 =1 =0 =0
BYTE RESERVED = 000000h
21-23

Figure 2-17. Page 3

The formatdevicepagecontains parameters whidpecify themedium foramat.
SSEC Zero. Indicatesthat thefile does notsupportsoft sectorformatting.
HSEC One.Indicatesthat file support hardsector formatting.

RMB Zero. Indicatesthat themedia is notsupportremovable. Fixed Disk.
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SURF Zero. Indicatesthat progressive address are assigned tdagjical blocks acylinder prior to allo-
cating addressvithin the nextcylinder.
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2.5.7 Page 4 (Rigid Disk Drive Geometry Parameters)

BIT

7 6 5 4 3 2 1 0
BYTE 0| RSVD =0 Page Code = 04h
BYTE 1 Page Length = 16h
BYTE 2|(MSB)

Number of Cylinders = 000AD2h .

BYTE 4 (LSB)
BYTE 5 Number of Heads
BYTE 6|(MSB)

Starting Cylinder ~ —Write Precompensation = 000000h .
BYTE 8 (Not used) (LSB)
BYTE 9|(MSB)

Starting Cylinder ~ —Reduced Write Current = 000000h .
BYTE 11 (Not used) (LSB)

BYTE 12|(MSB)

Drive Step Rate (Not used)

= 0000h

BYTE 13 (LSB)
BYTE 14|(MSB)

Landing Zone Cylinder (Not used) = 000000h .
BYTE 16 (LSB)
BYTE 17 RESERVED = 00 RPL = 0
BYTE 18 Rotational Offset (Not used) = 00h
BYTE 19 RESERVED = 00h
BYTE 20|(MSB)

Medium Rotation Rate = 0ED8h 1
BYTE 21 (LSB)
BYTE 22

RESERVE = 0000h .
BYTE 23
Figure 2-18. Page 4
The rigid disk drive geometric pagepecifiesvarious parameters for thide.
Product ID Number of Heads
DHAS-2540 4
DHAS-2405 3
DHAS-2270 2
RPL Zero. Indicatesthat thefile does notsupportspindlesynchronization.
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2.5.8 Page 8 (Caching Parameters)

BIT
7 6 5 4 3 2 1 0
BYTE 0| PS RSVD=0 Page Code = 08h
BYTE 1 Page Length = 2
BYTE 2 RESERVED RCD
BYTE 3 RESERVED

Figure 2-19. Page 8

The cachingparameterpagedefinesparametershat affect the use of theache.

- A ReadCache DisabldRCD) bit of zero indicateghat thefile may return datarequested by a READ
command byaccessing either theache or theReadAheadBuffer, or media. A RCD bit of one indi-
catesthat thefile shall transfer all dataequested by a REARommand byaccessing thenedia(i.i., data
cannot betransferredrom the cache orReadAheadBuffer).

Changeable Parameter Default Value
RCD (Read Cache Disable) 0

2. SCSICOMMAND SET 2-27



2.5.9 Page 0D (Power Condition )

BIT
7 6 5 4 3 2 1 0

BYTE 0| PS RSVD=0 Page Code = 00h
BYTE 1 Page Length = 0Ah
BYTE 2 Reserved = 0
BYTE 3 Reserved = 0 RSVD |Standby
BYTE 4
BYTE 5

Reserved = 0 .
BYTE 6
BYTE 7
BYTE 8|(MSB)
BYTE 9

Standby Condition Timer = 0001A5EOQh .
BYTE 10
BYTE 11 (LSB)

Figure 2-20. Page 0D

The file will enter the standby condition automatica#ifter thetimer counts up to Standby Condition
Timer. The timerwill be reset when thdile receives anjcommandexceptlnquiry, RequesSense and Test
Unit Ready command.

If Standby Condition Timer is set tmero, thefile will enter StandbyConditionimmediately.

- Standby. A Standby bit of onendicates a target shall use tis¢andby Condition Timer taetermine the
length of inactivitytime to waitbefore entering th&tandby Condition. A Standby bit afero indicates a
target shall noenter the Standby condition.

- Standby Condition Timer. The Standby Condition Timefield indicates the inactivitgime in 100 milli-
second incrementihat the targeshall wait before entering th8tandby Condition.

Note: The resolution of thdile's timer is minute, so thdile will round off Standby Condition Timeless
than one minute to thaext wholenumber. And thdile regardsStandby Condition Timer more than 255
minutes as 255 minutes.

Changeable Parameter Default Value
Standby 1
Standby Timer 1A5EOh ( 3 hours)

Note: Thesevalues are saved in the reserved area ofrtteglia and loaded durinBOR. So thdile uses the
default valueduring POR.
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2.5.10 Page 38 (Standby Timer Parameters)

BIT

7 6 5 4 3 2 1 0
BYTE 0| PS RSVD=0 Page Code = 38h
BYTE 1 Page Length = 04h
BYTE 2 RESERVED = 00h
BYTE 3 Auto Standby Time ( Minutes ) = B4h
BYTE 4 RESERVED = 00h
BYTE 5 RESERVED = 00h

Figure 2-21. Page 38

The file will enter the standby condition automatica#ifter thetimer counts up toAuto Standby Time. The
timer will be reset when thdile receives anycommandexceptinquiry, RequesSense and Tediinit Ready
command. Zero ofAuto Standby Timeindicatesthat thefile disablesAuto Standby function.

Changeable Parameter Default Value

Auto Standby Time B4h( 3 hours)
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2.6 Mode Select (15)

BIT

7 6 5 4 3 2 1 0
BYTE 0 Command Code = 15h
BYTE 1 LUN PF=1 RSVD = 0 SP
BYTE 2 RSVD = 0
BYTE 3 RSVD = 0
BYTE 4 Parameter List Length
BYTE 5 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-22. MODE SELECT (15)
The MODE SELECT commandprovides ameans for the initiator t@lter LUN or deviceparameters.
Which includes;
Error RecoveryOption
Formatting Option
There is only one set of modselectparameters shared by all initiators.
PF PageFormat.

0 The MODE SELECT parametergollowing the header and block descriptors are structured
as page of relategarameters and are apecified instandardANSI SCSI-2.

1 The MODESELECT parameters are apecified inSCSI-1(i.e. all parameterafterblock
descriptors are vendor-specific).

SP Save Pages. This indicates;

0 The drive shall not save the saveable paggsich are sent during thBata OutPhase.
1 The drive shall save the saveable pages in the resamesdon the disk.

Parameter List Length
This specifies thenumber ofbytes to be senfrom the initiator. A parametelist length of zero
suppresses data transfer and is not considered as an error.

The MODE SELECT parametetist contains a four-byte headegllowed by zero or ondlock descriptor
followed by zero ormore pages ashown in the subsequeseéctions.

2 SaveablePage isdefined in 2.5"MODE SENSE(1A)” on page 2-10.
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2.6.1.1 Application Note

The initiator shouldssue aMODE SENSE commandequesting all Changeablalues (see PCHield in
byte two of the CDB in 2.5/MODE SENSE(1A)” on page 2-10)rior to issuing aMODE SELECT
command. This isiecessary to find ouvhich pages arémplemented by thdile and thelength ofthose
pages. Thdile will return, in thePages of theODE SENSE command, the number lojtessupported
for each Page. The Pagength set by thenitiator in the MODE SELECT command must be thexact
value asthat returned by thdile in MODE SENSEPage Length. Ithis is not true, thdile will return
CHECK CONDITION status withsense key of LLEGAL REQUEST. See.5,“MODE SENSE(1A)”
on page 2-10.

Note: If an initiator sends aMODE SELECT command thathanges anyparametershat apply to other
initiators, thefile shall generate annit attention condition for alinitiators except the onéhatissued the
MODE SELECTcommand. Thdile shall set theadditionalsensecode toPARAMETERS CHANGED
(2Ah).
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2.7 READ (08)

BIT

7 6 5 4 3 2 1 0
BYTE 0 Command Code = 08h
BYTE 1 LUN (MSB) LBA
BYTE 2 LOGICAL BLOCK ADDRESS
BYTE 3 LOGICAL BLOCK ADDRESS (LSB)
BYTE 4 TRANSFER LENGTH
BYTE 5 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-23. READ (08)
The READ commandrequests thdile to transfer thespecifiednumber ofblocks of data to the initiator
starting at thespecified logicalblock address.

- Logical block addressspecifies the logicalinit at which the readperationshall begin.

« Transfer length specifies thenumber ofblocks to be transferred. A value of zero implies 256 blocks are
to be transferred.

Note: Error Recoverywill be performed aspecified by theMODE SELECT command.

3 Block is 512bytes in length.
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2.8 READ CAPACITY (25)

BIT

7 6 5 4 3 2 1 0
BYTE 0 Command Code = 25h
BYTE 1 LUN RSVD = 0 RelAdr
BYTE 2|(MSB) Logical Block Address
BYTE 3
BYTE 4
BYTE 5 (LSB)
BYTE 6 RSVD = 0
BYTE 7 RSVD = 0
BYTE 8 RSVD = 0 PMI
BYTE 9 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-24. READ CAPACITY (25)

The READ CAPRPACITY commandreturns informatiorregarding the capacity of thide.
- RelAdr. A Relative Address is nosupportedMust be set tazero.
+ Logical Block Addressis used inconjunction with the PMI bit.

- PMI, PartialMedium Indicatorindicates;

PMI Description
0 The drivereturns thelast logicalblock address of thdile.
1 The drivereturns thelast logicalblock address on theame track where the LBA in the

command idocated.
This option provides theinformation the initiatomeeds to determine theemount ofspace
available on thesame track which isccessiblevithout a headswitch or seek.

Note: The file does notsupportPMI=1. So thefile will return thelast logicalblock address of thdile
even if PMI is set toone.

2.8.1.1 Returned Data Format

The data returned to the initiator in response to the REBRPACITY command idescribed here. The
data is returned in th®ATA IN phase.
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BIT
5 4 3 2

BYTE
BYTE
BYTE
BYTE

(MSB)

Logical Block Address

(LSB)

BYTE
BYTE
BYTE
BYTE

~No o> LW — O

(MSB)

Block Length
= 512

(LSB)

Figure 2-25. Format of READCAPACITY commandreply

« Block Length specifies thdength in bytes of the block. It is set to 512.
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2.9 READ DEFECT DATA (37)

BIT

7 6 5 4 3 2 1 0
BYTE 0 COMMAND CODE = 37h
BYTE 1 LUN Rsvd = 0 0
BYTE 2 Rsvd = 0 Plist Glist Defect List Format
BYTE 3
BYTE 4
BYTE 5 Rsvd = 0
BYTE 6
BYTE 7 Allocation length (MSB)
BYTE 8 (LSB)
BYTE 9 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-26. ReadDefectData (37)

The READ DEFECTDATA commandrequestghat theTargettransfers thenediumdefect data to the
initiator. If the target isunable toaccess anynediumdefect data iwill return a Check Conditiostatus
with the appropriatesense key. The sense kejll be set to eitheMedium Error(03h) if amediumerror
occurred or No Sense(00h) if tHist does notexists.Also the additionakensecode of Defect ListError(19h)
will be set.

The PrimaryDefect List (Plist) bit set to one indicatékat the targeteturns the primaryist of defects. A
Plist bit of zero indicateshat the targeshall notreturn the PrimaryDefectlist of defects.

The GrownDefect List (Glist) bit set to one indicatdahat the targeteturns the growrdefect list. AGlist
bit of zero indicateghat the targeshall notreturn theGrown Defectlist of defects.

With both Plist and Glist bits set to one the targeill return both the Primary an@Grown defect lists.
With both Plist and Glist bits set to zero the targeill return Defect ListHeader only.

The Defect List Format Field is used by the initiator to indicate pheferredformat for thedefect list. The
Defect List Fomat of '000 (BlockFormat)' issupported by thdile. If the requested format is not sup-

ported by thefile, it will return thedefect list in itsdefaultformat '000".

The file sendsdefect list(Defect Descriptors) in @ight byte Descriptor format whicliollows a four byte
Defect List Header.

The target willtransfer all of theReadDefectData up to the number diytes allocated by the initiator.

Note: The file will terminate theData Inphase when the Allocation Length has beeansferred or when
all available DefecData hasbeentransferred to the initiator, whichever lisss.

The ReadDefectDatacontains a four byte headefigllowed by zero ormore defect desriptors.
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2.9.1 Defect List Header

BIT
7 6 5 4 3 2 1
Defect List Header
BYTE 0 Rsvd = 0
BYTE 1 Rsvd = 0 Plist Glist Defect List Format
BYTE 2 Defect List Length (MSB)
BYTE 3 (LSB)

Figure 2-27. Defect ListHeader
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2.9.2 Block Format (000b)

Defect Descriptors

BYTE 0 (MSB)
BYTE 1 Absolute Block Address at Zone of Defect
BYTE 2

BYTE 3 (LSB)

Figure 2-28. Defect Descriptors of Block Format
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2.10 READ EXTENDED (28)

BIT
7 6 5 4 3 2 1 0
BYTE 0 Command Code = 28h
BYTE 1 LUN DPO FUA Reserved RelAdr
BYTE 2|(MSB) Logical Block Address
BYTE 3
BYTE 4
BYTE 5 (LSB)
BYTE 6 RSVD = 0
BYTE 7[(MSB) Transfer Length
BYTE 8 (LSB)
BYTE 9 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-29. ReadExtended(28)

The READ EXTENDEDcommandrequests thdile to transfer data to the initiator. The transfer length
field permitslarger than can be specified in the REAddmmand.

DPO Disable pageout. Must be set tozero, indicatingthat the dataaccessed byhis command may be
cashed.
FUA Force unitaccessMust be set tozero, indicatingthat the dataaccessed byhis command may be

transferredfrom the cash or readrom the media.

RelAdr Relative Block AddressMust be set tozero, indicatingthat thelogical block addresdield speci-
fies thefirst logical block of therange oflogical blocks to be operated on by thiommand.
Relative address is n@upported.

Transfer length The number of ontiguous blocks to bé&ransferred. If zero ispecified, no dataransferred.
This is notconsidered as an error.
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2.11 READ BUFFER (3C)

BIT
7 6 5 4 3 2 1 0
BYTE 0 Command Code = 3Ch
BYTE 1 LUN RSVD = 0 MODE
BYTE 2 Buffer 1D
BYTE 3| (MSB) Buffer Offset
BYTE 4
BYTE 5 (LSB)
BYTE 6| (MSB) Allocation length
BYTE 7
BYTE 8 (LSB)
BYTE 9 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-30. READ BUFFER (3C)

The READBUFFER command isused inconjunction with theW RITE BUFFER command as aiag-
nostic function fortesting thefile's memory and the SCSI bustegrity. Thiscommanddoes not alter the
medium.

The function of thiscommand and theneaning offields within the command desgptor block depend on
the contents of the modigeld.

MODE Description

000 Readcombined header and data
010 Data
011 Descriptor

All others Not supported.

2.11.1 Combined Header And Data (Mode 000)

In this mode, a fourbyte headefollowed by data bytes areeturned to the initiator during thBATA IN
phase. Thebuffer ID and the buffer offsefield arereserved.

The fileterminates theDATA IN phase wherallocation length bytes of header pldatahave been trans-
ferred orwhen theheader and alavailable data havbeentransferred to the initiator, whichever lisss.

The four-byteREAD BUFFER header (Figure2-31 on page 2-40) is followed by dabytesfrom thefile's
databuffer.
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BIT
7 5 4 3 2 1 0
BYTE 0 RSVD = 0
BYTE 1|(MSB) Buffer Capacity
BYTE 2
BYTE 3 (LSB)

Figure 2-31. READBUFFER Header

The buffer capacityspecifies theotal number of datdbytesthat areavailable in thefile's databuffer. This
number is notreduced toreflect theallocation length nor is it reduced teflect theactualnumber ofbytes
written using theWRITE BUFFER command.

Following theREAD BUFFER header, thdile will transfer datdrom its databuffer.

2.11.2 Read Data (Mode 010b)

In this mode, theDATA IN phase containbuffer data.

Buffer ID

Buffer Offset

Allocation Length

This field must be set t@ero, indicating the data transfer bufferdthervalue is
specified, thecommand igerminated withCHECK CONDITION status. File
shall set sense key tlii LEGAL REQUEST andadditionalsensecode to
ILLEGAL FIELD IN CDB.

This specifies the offset of thenemoryspacespecified by the Buffer ID. The
initiator shouldconform to the offset boundamequirements returned in the
READ BUFFERdescriptor. If the valuexceeds the buffer specified, the
command igerminated withCHECK CONDITION status. Fileshall set
sense key tdLLEGAL REQUEST andadditionalsensecode tolLLEGAL
FIELD IN CDB.

The fileterminates thedATA IN phase wherallocation length bytes of data
have beertransferred or when the header andalhilabledatahave been trans-
ferred to theinitiator, whichever idess.

2.11.3 Descriptor (Mode 011b)

In this mode, a maximum of foubytes of READBUFFER descptor information are returned. Thide
returns the descriptanformation for thebuffer specified by the buffer ID. (SEREAD DATA' mode for

the bufferlD.)
Buffer 1D

Buffer Offset
Allocation Length

If there is nobuffer associated with thepecified buffer ID, thdile returns all
zeros in the READBUFFER descriptor.

This field is reserved.

This must be set to four ogreater. Thdile transfers the lesser of thalocation
length or four bytes of REABUFFER descriptor. The READBUFFER
descriptor isdefined inFigure 2-32 on page 2-41.
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BIT
7 6 5 4 3 2 1 0
BYTE 0 Offset Boundary
BYTE 1|(MSB) Buffer Capacity
BYTE 2
BYTE 3 (LSB)

Figure 2-32. READ BUFFERDESCRIPTOR
The valuecontained in theBuffer Offsetfield of subsequen?WRITE BUFFER and READ BUFFERom-

mands should be multiple of two to the power of the offsétoundary. The offset boundary &@ways set
to nine, whichindicates Sector(512 byte8oundaries.
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2.12 Read LONG (3E)

BIT

7 6 5 4 3 2 1 0
BYTE 0 Command Code = 3Eh
BYTE 1 LUN Reserved CORT|RelAdr
BYTE 2 | (MSB)
BYTE 3 LOGICAL BLOCK ADDRESS
BYTE 4
BYTE 5 (LSB)
BYTE 6 Reserved
BYTE 7 | (MSB)
BYTE 8 Byte Transfer Length (LSB)
BYTE 9 VU =0 RSVD = 0 FLAG | LINK

Figure 2-33. READLONG (3E)

The READ LONG commandrequests thdile to transferone block of data to the initiator. The transfer

dataincludes;

« 512 bytes ofdata
ECC fielddata

« CORT
0

A corrected bit of zero causes thagical block to be readvithout anycorrection made by théle.

1 Not supported by théile. (A corrected bit of one causes the data to be corrected by ECC before

transferring the data to the initiator. )

RelAdr Relative Block Address is nagupported by thdile.
LOGICAL BLOCK ADDRESS field specifies the logicablock at which the readperationshall occur.

Byte Transfer Length. This field mustexactly specify themumber ofbytes of datahat areavailable for
transfer. If anon-zero bytetransfer length does nahatch theavailable data length, the targetrminates
the commandvith CHECK CONDITION status, thesense key is set ti LEGAL REQUEST and

an additionalsensecode set tdNVALID FIELD IN CDB. Thevalid and ILI bits is set to one and the
informationfield is set to the difference of theequested lengtminus theactual length in bytes. Nega-
tive values isindicated bytwo's complement notation.
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2.13 REASSIGN BLOCKS (07)

BIT
7 6 5 4 3 2 1 0
BYTE 0 Command Code = 07h
BYTE 1 LUN RSVD = 0
BYTE 2 RSVD = 0
BYTE 3 RSVD = 0
BYTE 4 RSVD = 0
BYTE 5 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-34. REASSIGNBLOCKS (07)

The REASSIGN BLOCKScommandrequests thdile to reassign a logicablock to anavailable spare. The
logical block address is transferred to tliike during theDATA OUT phase. Only one block may tspeci-
fied for relocation pelREASSIGN BLOCKScommand.

Execution of thiscommanddoes NOT causenovement of datdeing reassigned.

Reassignment is completgpon thecompletion of theREASSIGN BLOCKScommand. Atthis time, the
defective logicalblock address habeen added to the grow{iG” list) defect list.

This commandcopies thecurrent growndefect list to the file's reservearea beforaipdates thdist. So if the
command ignterrupted (such as by a power outagkiring theupdate of thegrown defect list, the
commandwill automatically put back the currefist from thereserved area at the nepbwer on orreset.

Datacontained at théogical block address being reassigned is not preserved byfilde

The REASSIGN BLOCKScommandattempts toallocate spare blocks on threservedrack for this
command.
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Following is the format of the data sent by the initiatturing theDATA OUT phase:

BIT
7 6 5 4 3 2 1 0
BYTE 0 RSVD = 0
BYTE 1 RSVD = 0
BYTE 2 |[(MSB) Defect list length = 4
BYTE 3 (LSB)
BYTE 4 [(MSB) Defective
BYTE 5 Logical
BYTE 6 Block
BYTE 7 Address (LSB)

Figure 2-35. Format ofREASSIGNBLOCKS data
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2.14 RELEASE (17)

BIT

7 6 5 4 3 2 1 0
BYTE 0 Command Code = 17h
BYTE 1 LUN 3dPty 3d Party ID Ext=0
BYTE 2 Reservation Identification = 0
BYTE 3 RSVD = 0
BYTE 4 RSVD = 0
BYTE 5 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-36. RELEASE (17)

The RELEASEcommand isused torelease a LUNpreviously reserved.
Note: It is not an error for an initiator toelease a LUNthat is notcurrentlyreserved.
« 3dPty bit indicatesthat :
1 Thisreleaseprocess is for a thirgharty which isspecified by 3dParty ID.
0 Thisreleaseprocess is for the initiatoitself.
- 3d Party ID specifies the ID of thehird party for which the LUN igeserved.
« Extentsmust be 0. Extension is not supported by tHite.
- Reservation Identification must be 0. Extension is not supported.

- Extent List lengthmust bezero.Extension is not supported.

4 Refer2.16,"RESERVE (16)” on page 2-47
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2.15 REQUEST SENSE (03)

BIT
7 6 5 4 3 2 1 0
BYTE 0 Command Code = 03h
BYTE 1 LUN RSVD = 0
BYTE 2 RSVD = 0
BYTE 3 RSVD = 0
BYTE 4 ALLOCATION LENGTH
BYTE 5 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-37. REQUESTSENSE(03)
The REQUESTSENSE commandequests thdile to transfer sensdata.

The sensalatashall be available when followingonditions,

« The previouscommand to thespecifiedl _T_L nexus terminated witiCHECK CONDITION status®
« An other information(e.g.medium position ) isavailable in anyfields.
« The previouscommand to thespecifiedl T _L nexus ended unexpected BUFRREE error.

If REQUEST SENSE command with @valid LUN is receivedfile return GOOD status and report sense
key of ILLEGAL REQUEST and amdditionalsensecode of LOGICAL UNIT NOT SUPPORTED.

If the file has nosense data available teturn, itshallreturn asense key of NCGBENSE and aradditional
sensecode of NOADDITIONAL SENSEINFORMATION.

The sensalatashall be preserved by thfde for the initiator until retrieved by theREQUESTSENSE
command omuntil any othercommand for thesamel_T_L nexus.Sense data shall be clearagonreceipt
subsequentommandincludingREQUESTSENSE to thesamel _T_L nexus.

Separatesensedata is maintained by thdevice foreach initiator. Therefore, there is no requirement for an
initiator to expeditiouslyclear aCHECK CONDITION asthis will not affect otherinitiators in a multi-

initiator system.

The file will return thenumber ofbytes in the allocation length or 32 bytes whicheveless.

5 |_T_L nexus . A nexus whichexistsbetween an initiator, a target andl@gical unit.
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2.16 RESERVE (16)

BIT
7 6 5 4 3 2 1 0

BYTE 0 Command Code = 16h
BYTE 1 LUN 3rdPty 3rd Party ID Ext=0
BYTE 2 Reservation Identification = 0
BYTE 3| (MSB) Extent List =0
BYTE 4 (LSB)
BYTE 5 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-38. RESERVE(16)

The RESERVEcommand isused toreserve a LUN for annitiator. This reservation can be eithéor;

« The initiator which sends thisommand.
« The third party which ispecified inthis command.

This commandresults in reserving the entire LUN for theitiator until one of thefollowing occurs:

« The reservation is superseded dyothervalid RESERVEcommandfrom the initiatorthat made the
reservation.

« The LUN is released by RELEASE commandfrom the same initiator.

« A hardresetconditionoccurs. (ASCSI bus Resedssertion)

- A BUS DEVICE RESETmessage is receivéfdom any initiator.
Power off/onoccurs.

« 3rdPty bit is to indicateghat :
1 Thisreservation is for a thirgharty which isspecified by 3rdParty ID.
0 Thisreservation is for the initiatoitself.
- 3rd Party ID specifies the ID of thehird party for which the LUN igeserved.
Note: The LUN may be only released by theitiator who sent th(RESERVEcommand.
Extentsmust be 0. Extension is not supported by tHide.
Reservation ldentification must be 0. Extension is not supported.

Extent List lengthmust bezero.Extension is not supported.

2.16.1 Command Processing While Reserved
When areservation for a LUN is made by an initiator for the same dalifferentinitiator ( Third Party
option ), thefollowing rulesapply.

If the issuinginitiator is the onethat made theaeservation and also the one teceive thereservation
then :

— All commands arepermitted.
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If the issuinginitiator is neither the on¢hat made theeservation nor the onthat receive the reserva-
tion then :

- A REQUESTSENSE orINQUIRY command argermitted.
- A RELEASE command igpermitted but isgnored.
— Any othercommandresult in aRESERVATION CONFLICT status.

If the issuinginitiator is the onethat made theaeservation but is not the one teceive thereservation
then :

- A REQUESTSENSE,INQUIRY, RELEASE or RESERVEcommand igpermitted.
— Any othercommandresult in aBRESERVATION CONFLICT status.

If the issuinginitiator is not the onghat made theeservation but is the one teceive thereservation
then :

- RESERVEcommandresult in aRESERVATION CONFLICT status.
- A RELEASE command igpermitted but iggnored.
— Any othercommand igpermitted.

Note: A third party reservation ( 3rd pty bit equal to one ) with tidird Party ID setequal to SCSI ID of

the initiatorthat issuedRESERVEcommand is notistinguishabldrom a RESERVEcommandwith the
Third Party bitequal to zero.
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2.17 REZERO UNIT (01)

BIT
7 6 5 4 2 1 0
BYTE 0 Command Code = 01h
BYTE 1 LUN RSVD = 0
BYTE 2 RSVD = 0
BYTE 3 RSVD = 0
BYTE 4 RSVD = 0
BYTE 5 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-39. REZERO UNIT (01)

The REZERO UNITcommandrequestghat the targeseek to logicablock address 0.
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2.18 SEEK (0B)

BIT

7 6 5 4 3 2 1 0
BYTE 0 Command Code = 0Bh
BYTE 1 LUN (MSB) LBA
BYTE 2 LOGICAL BLOCK ADDRESS
BYTE 3 LOGICAL BLOCK ADDRESS (LSB)
BYTE 4 Reserved
BYTE 5 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-40. SEEK (0B)

The SEEKcommandrequests thdile to seek to the specified logicallock address.
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2.19 SEEK EXTENDED (2B)

BIT

7 6 5 4 3 2 1 0
BYTE 0 Command Code = 2Bh
BYTE 1 LUN RSVD = 0 0
BYTE 2| (MSB) Logical Block Address
BYTE 3
BYTE 4
BYTE 5 (LSB)
BYTE 6 RSVD = 0
BYTE 7 RSVD = 0
BYTE 8 RSVD = 0
BYTE 9 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-41. SEEK EXTENDED (2B)

The SEEKEXTENDED commandrequests thdile to seek to the specified logichllock address.
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2.20 SEND DIAGNOSTIC (1D)

BIT
7 6 5 4 3 2 1 0

BYTE 0 Command Code = 1Dh

BYTE 1 LUN RSVD = 0 SIfTst |DevOfl [UntOfl
BYTE 2 RSVD = 0

BYTE 3| (MSB) Parameter List Length

BYTE 4 (LSB)
BYTE 5 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-42. SEND DIAGNOSTIC(1D)

The SEND DIAGNOSTICcommandrequests thdile to perform itsself-diagnostic test.
« SIfTst must be 1|ndicating defaultself-tests.
- DevOfl must be 0/ndicatingthat thediagnosticoperationsdon't effect subsequentommand.
« UntOfl must be OJlndicatingthat thediagnosticoperationsdon't effect subsequentommand.

- Parameter List Length must be set t@ero.

Upon commandcompletion, thefollowing status is returned:

+ GOOD status forsuccessfutestcompletion.
« CHECK CONDITION status forunsuccessful testompletions.
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2.21 START/STOP UNIT (1B)

BIT
7 6 5 4 3 2 1 0

BYTE 0 Command Code = 1Bh

BYTE 1 LUN RSVD = 0 Immed
BYTE 2 RSVD = 0

BYTE 3 RSVD = 0

BYTE 4 RSVD = 0 Start
BYTE 5 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-43. START/STOP Unit(1B)
The START/STOPUNIT command isused to spin up ostop thespindlemotor.

Immed bit is to specify

0 Status is to be returned at the end of the operation.
1 GOOD statusshall always be meirned immediatelhaftercommand hadveenreceived. TheTEST
UNIT READY command may besed to determine when tHige becomegeady after aspin-up.

« Start bit is to specify:

0 Stop the spindle.
1 Start thespindle.

Note: Once the drive habecomeready (after gpower on ) the Start/Stop NIT command can besed
without anyerrors,regardless of thestate of themotor, stopped ospinning.
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2.22 TEST UNIT READY (00)

BIT
7 6 5 4 3 2 1 0
BYTE 0 Command Code = 00h
BYTE 1 LUN RSVD = 0
BYTE 2 RSVD = 0
BYTE 3 RSVD = 0
BYTE 4 RSVD = 0
BYTE 5 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-44. TESTUNIT READY (00)

The TESTUNIT READY commandallows theinitiator to check if thefile is READY. The SCSI specifi-
cationdefinesREADY as theconditionwhere thedevice will accept a media-accessmmand without
returningCHECK CONDITION status.

The file will first verify that themotor isspinning at the correct speed.

If the spindlemotor is notspinning at the correct spee@HECK CONDITION status is returned with
sense key of NOTREADY.
If the motor isspinning at the correct speed, thile acceptsnormalmediaaccessommands.

The TESTUNIT READY command is nointended as aiagnostic. Noself diagnostic is performed by the
device as aesult of thiscommand.

The TESTUNIT READY command haspecial significance fopower sequencingsing theSTART
UNIT commandwith an Immediate bit of 1. Irthis mode theSTART UNIT commandreturns
COMMAND COMPLETE status before theompletion ofmotor spin-up andexpects the initiator tassue
TESTUNIT READY commands taletermine when thenotor hasreached thegroperspeed.

Note: The spindle automatically starts automatic spin-up ModéThe file does not execute angom-
mands other tha@ESTUNIT READY, INQUIRY or REQUESTSENSE commandntil the thePower
On sequence is complete. TlHike will returnCHECK CONDITION status with NOTREADY sense key
and IN PROCESS OBECOMING READY sensecode for allother commandsluring thePower On
period.

6 Refer t07.5,“Spindle mode atpowering on” on page 7-6
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2.23 VERIFY (2F)
BIT

7 6 5 4 3 1 0
BYTE 0 Command Code = 2Fh
BYTE 1 LUN RSVD = 0 |E:3yteChk 0
BYTE 2| (MSB) Logical Block Address
BYTE 3
BYTE 4
BYTE 5 (LSB)
BYTE 6 RSVD = 0
BYTE 7| (MSB) Transfer Length
BYTE 8 (LSB)
BYTE 9 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-45. VERIFY (2F)

The VERIFY commandrequestgshat thefile verify the datawritten on the media. Averification length of
zero indicateghat no datawill be transferred. This condition is notconsidered an error.

- ByteChk indicates;

0

The verification isperformed by ECC check. No data transfesm the initiator is per-
formed in thiscase. If an ECGCerror is detectedCHECK CONDITION status is returned
with sense key set tMEDIUM ERROR.

Byte-by-bytecomparison is not supported.
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2.24 \WRITE (0A)

BIT

7 6 5 4 3 2 1 0
BYTE 0 Command Code = 0Ah
BYTE 1 LUN (MSB)  LBA
BYTE 2 LOGICAL BLOCK ADDRESS
BYTE 3 LOGICAL BLOCK ADDRESS (LSB)
BYTE 4 TRANSFER LENGTH
BYTE 5 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-46. WRITE (0A)

The WRITE commandrequests thdile to write the specifiednumber ofblocks of data from the initiator to
the mediumstarting at thespecified logicalblock address.

See 2.7,'READ (08)” on page?2-32 for theparameters.
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2.25 WRITE EXTENDED (2A)
BIT

7 6 5 4 3 2 1 0
BYTE 0 Command Code = 2Ah
BYTE 1 LUN DPO FUA RSVD 0
BYTE 2| (MSB) Logical Block Address
BYTE 3
BYTE 4
BYTE 5 (LSB)
BYTE 6 RSVD = 0
BYTE 7| (MSB) Transfer Length
BYTE 8 (LSB)
BYTE 9 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-47. WRITE EXTENDED (2A)

The WRITE EXTENDEDcommandrequestghat thefile write the data transferrefifom the initiator.
This command iprocessedike the standardWRITE commandexcept for the longer transfer length .

A transfer length of zero indicatdbat no datawill be transferred. This condition is notconsidered an error.

DPO

FUA

Disable pageout. Must be set tozero, indicatingthat the dataaccessed byhis command may be
cashed.

Force unitaccessMust be set tozero, indicatingthat the dataaccessed byhis command may be
transferredrom the cash or readrom the media.
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2.26 WRITE AND VERIFY (2E)

BIT

7 6 5 4 3 2 1 0
BYTE 0 Command Code = 2Eh
BYTE 1 LUN RSVD = 0 BytChk 0
BYTE 2| (MSB) Logical Block Address
BYTE 3
BYTE 4
BYTE 5 (LSB)
BYTE 6 RSVD = 0
BYTE 7| (MSB) Transfer Length
BYTE 8 (LSB)
BYTE 9 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-48. WRITE AND VERIFY (2E)

WRITE AND VERIFY commandrequestgshat thefile writes the data transferrefdom the initiator to the
medium and therwverify that the data isorrect written.

« ByteChk the options:

ByteChk Description

0 The data iseadback from thedisk andverified using ECC after thesuccessful writeopera-
tion. If an ECC error idetected in theverify processCHECK CONDITION status is
returned withsense key set tMEDIUM ERROR.

1 Not supported by théile.
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2.27 WRITE BUFFER (3B)

BIT
7 6 5 4 3 2 1 0
BYTE 0 Command Code = 3Bh
BYTE 1 LUN RSVD = 0 MODE
BYTE 2 Buffer 1D
BYTE 3| (MSB) Buffer Offset
BYTE 4
BYTE 5 (LSB)
BYTE 6| (MSB) Parameter list length
BYTE 7
BYTE 8 (LSB)
BYTE 9 VU = 0 RSVD = 0 FLAG | LINK

Figure 2-49. WRITE BUFFER (3B)

The WRITEBUFFER command isused inconjunction with the READBUFFER command as aiag-
nostic function fortesting thefile's memory and the SCSI bustegrity. Thiscommanddoes not alter the
medium of thefile. Additional modes ar@rovided for downloading microcode and for downloading and
savingmicrocode.

The function of thiscommand and theneaning offields within the command desgptor block depend on
the contents of the modield.

MODE Description

000
010
100
101

Write combinedheader and data
Data

DownloadMicrocode
DownloadMicrocode andSave

All other modes are not supported by tfike.

2.27.1 Combined Header And Data (Mode 000b)

In this mode, the data to bansferred is preceded by a four-byte header.

Buffer ID This field must bezero. Ifanothervalue isspecified, nodownload function are

performed and theommand igerminated withCHECK CONDITION status.
And File shall set sense key tc. LEGAL REQUEST andadditionalsense
code tolLLEGAL FIELD IN CDB.

Buffer Offset This field must bezero. Ifanothervalue isspecified, nodownload function are

performed and theommand igerminated withCHECK CONDITION status.
And File shall set sense key tc. LEGAL REQUEST andadditionalsense
code tolLLEGAL FIELD IN CDB.
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Parameter List Length

This field specifies thenumber ofbytesthat shall be transferreduring the
DATA OUT phase. Thimumberincludesfour bytes of header, so the data
length to be stored in théle's buffer istransfer lengthminusfour. If the length
exceeds the buffesize, thecommand igerminated withCHECK CONDI-
TION status. And Fileshall set sense key tc. LEGAL REQUEST andaddi-
tional sensecode tolLLEGAL FIELD IN CDB.

The four-byte header consists of aflserved bytes.

BIT

7 5 4 3 2 1 0
BYTE 0 RSVD = 0
BYTE 1 RSVD = 0
BYTE 2 RSVD =0
BYTE 3 RSVD =0

Figure 2-50. WRITE BUFFER Header

2.27.2 Write Data (Mode 010b)

In this mode, theDATA OUT phase containbuffer data.

Buffer ID

Buffer Offset

Parameter List Length

This field must be set t@ero, indicating the data transfer bufferdthervalue is
specified, thecommand igerminated withCHECK CONDITION status. File
shall set sense key tik LEGAL REQUEST andadditionalsensecode to
ILLEGAL FIELD IN CDB.
This specifies the offset of thenemoryspacespecified by the Buffer ID. The
initiator shouldconform to the offset boundamequirements returned in the
READ BUFFERdescriptor. If the valuexceeds the buffer specified, the
command igerminated withCHECK CONDITION status. Fileshall set
sense key tdLLEGAL REQUEST andadditionalsensecode tolLLEGAL
FIELD IN CDB.
This field specifies theParametelList Length. Itmust be;
less than thecapacity of the buffesize.

« on a sectoboundary. In othewords, itmust be amultiple of 512.
If a invalid value isspecified, thecommand igerminated withCHECK CON-
DITION status. Fileshall set sense key ta. LEGAL REQUEST andaddi-
tional sensecode tolLLEGAL FIELD IN CDB.

2.27.3 Download Microcode (Mode 100b)

In this mode, vendor-uniquenicrocode istransferred to th&ontrol memoryspace of thedile. After a
Power On Reset, thile operate with thenewly downloaded condition.
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Buffer ID

Buffer Offset

Transfer Length

This field must be'01'x. If othervalue isspecified, no dowload function is
performed and theommand igerminated withCHECK CONDITION status.
File shall set sense key th LEGAL REQUEST andadditionalsensecode to
ILLEGAL FIELD IN CDB.

This specifies the stiing address of thelownloaded Microcode. Ilmust be
lessthan thecode areasize, and be on aectorboundary(multiple of 512 byte).
If the invalid value isspecified, thecommand igerminated withCHECK
CONDITION status . Fileshall set sense key td. LEGAL REQUEST and
additionalsensecode tolLLEGAL FIELD IN CDB.

Total Microcodelengthmust bespecified. Itmust beless than theode area
size, and be on aectorboundary(multiple of 512 byte). If theinvalid value is
specified, thecommand igerminated withCHECK CONDITION status. File
shall set sense key tiLEGAL REQUEST andadditionalsensecode to
ILLEGAL FIELD IN CDB.

Note: This process generatesuait attention condition foMICROCODE HASBEEN CHANGED.

2.27.4 Download Microcode and Save  (Mode 101b)

In this mode, vendor-uniquenicrocode istransferred to thdile and savedinto the Systemreserved area on
the disk. Thedownloaded code becomeffectiveafter eachPower On Resetintil it is supplanted in
another downloadnicrocode andsaveoption.

Refer2.27.3,"Download Microcode (Mode 100b)” on page2-60 for theparameters.

Note: This process generatesuait attention condition foMICROCODE HASBEEN CHANGED.
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2.28 WRITE LONG (3F)

BIT

7 6 5 4 3 2 1 0
BYTE 0 Command Code = 3Fh
BYTE 1 LUN Reserved RelAd
BYTE 2 | (MSB)
BYTE 3 LOGICAL BLOCK ADDRESS
BYTE 4
BYTE 5 (LSB)
BYTE 6 Reserved
BYTE 7 | (MSB)
BYTE 8 Byte Transfer Length (LSB)
BYTE 9 VU =0 RSVD = 0 FLAG | LINK

Figure 2-51. WRITE LONG (3F)

The WRITE LONGcommandrequests thdile to write one block of data transferrefrom the initiator.
The transfedatamustinclude;

« 512 bytes ofdata
18 bytes of ECC data

Parametersre,
RelAd (Relative Block Address).This is not supported by thigle.
LOGICAL BLOCK ADDRESS field specifies the logicablock at which the rea@dperationshall occur.

Byte Transfer Length. This field mustexactly specify thenumber ofbytes of datahat areavailable for
transfer. If anon-zero bytetransfer length does nahatch theavailable data length, the targetrminates
the commandvith CHECK CONDITION status, thesense key is set ti.LEGAL REQUEST and

an additionalsensecode set tdNVALID FIELD IN CDB. Thevalid and ILI bits is set to one and the
informationfield is set to the difference of theequested lengtminus theactual length in bytes. Nega-
tive values isindicated bytwo's complement notation.
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229 SET PASSWORD (F1)

7 6 5 4 3 2 1 0
BYTE 0 Command Code = F1h
BYTE 1 LUN Reserved = 0
BYTE 2
: Reserved = 0
BYTE 8
BYTE 9 VU = 0 Reserved = 0 FLAG| LINK

Figure 2-52. SetPassword (F1h)

The Set Passwordommandrequests to transfer 34 bytes ddtam the hostincluding information specified
in Figure 2-53. SetPasswordcommandupdate Password anslecurity Level. And ifUser Password is
selected, the drive lockunction will be enabled from the next power o®ettingMaster Passwordoes NOT
affect to the drivdock function.

This command is notwvailable in drive frozemode.

If host set Highlevel andUser password is forgotten, the only Master Password can unlocHrihe. If host
setsMaximum level andUser password is forgotten, only Eras@mit command isavailable.

7 6 5 4 3 2 1 0
BYTE 0 Reserved = 0 [dentifier
BYTE 1 Reserved = 0 Security
Level
BYTE 2
: Password
BYTE 33

Figure 2-53. SetPassword Information

Identifier ~ Zeroindicatesthat drive regardsPassword as User Password. QOndicatesthat drive regards
Password as Master Password.
Security Level ZeroindicatesHigh level, oneindicatesMaximum level.

Password On shipping fromdrive MFG, all '20'h (blank in ASCII) arefilled.
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230 UNLOCK (F2)

7 6 5 4 3 2 1 0
BYTE 0 Command Code = F2h
BYTE 1 LUN Reserved = 0
BYTE 2
: Reserved = 0
BYTE 8
BYTE 9 VU = 0 Reserved = 0 FLAG| LINK

Figure 2-54. Unlock (F2h)

The Unlock commandaequests to transfer 34 bytes ddtam the hostincluding information specified in
Figure 2-55. Then thedrive conparestransferred password arghvedone. If User Password or Master
Password is matched, thrive entersdrive unlocked mode anénables alcommand. Ifneither passwords
are not matched, thdrive returns CheclConditionstatus. IfUnlock commandails 5 times, thedrive
rejects allcommandwith CheckConditionstatus until power ofexceptinquiry, RequesSense, and Test
Unit Ready commands.

This command is notvailable in drive frozemode.

The Unlock commanavill NOT allow Master Password gecuritylevel ismaximum.

7 6 5 4 3 2 1 0
BYTE 0 Reserved = 0 [dentifier
BYTE 1 Reserved = 0
BYTE 2
: Password
BYTE 33

Figure 2-55. Unlock Information

Identifier ~ Zeroindicatesthat drive regardsPassword as User Password. QOndicatesthat drive regards
Password as Master Password.
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2.31 ERASE UNIT (F4)

7 6 5 4 3 2 1 0
BYTE 0 Command Code = F4h
BYTE 1 LUN Reserved = 0
BYTE 2
: Reserved = 0
BYTE 8
BYTE 9 VU = 0 Reserved = 0 FLAG| LINK

Figure 2-56. Erase Unit (F4h)

This commandrequests to transfer 34 bytes ddtam the hostincluding information specified in
Figure 2-57. This commandexecutes erase all usdata. Itwill take about 5minites to completerasure.

This command is notvailable in drive frozemode.

If password is not matchedirive rejectsthis commandwith CheckCondition status.

If host setsMaximum level andUser password is forgotten, only Erase Undmmand isavailable.

7 6 5 4 3 2 1 0

BYTE 0 Reserved = 0 Identifier

BYTE 1 Reserved = 0

BYTE 2

; Password

BYTE 33
Figure 2-57. Erase Unitinformation
Identifier ~ Zero indicatesthat drive regardd?assword as User Password. Gndicatesthatdrive regards

Password as Master Password.
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2.32 FREEZE LOCK (F5)

7 6 5 4 3 2 1 0
BYTE 0 Command Code = F5h
BYTE 1 LUN Reserved = 0
BYTE 2
: Reserved = 0
BYTE 8
BYTE 9 VU = 0 Reserved = 0 FLAG| LINK

Figure 2-58. FreezelLock (F5h)

The Freezd.ock Command make thdrive enterdrive frozenmode. Andafterthis commandcompletion,
following commandswvhich canupdatedrive lock condition terminate with Checkonditionstatus. This
command isalso not available in drive frozemode.

- Set Password

- Unlock

- EraseUnit

« Freezelock

- Disable Password

Drive cannotquits frozen mode untibower off.
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2.33 DISABLE PASSWORD (F6)

7 6 5 4 3 2 1 0
BYTE 0 Command Code = F6h
BYTE 1 LUN Reserved = 0
BYTE 2
: Reserved = 0
BYTE 8
BYTE 9 VU = 0 Reserved = 0 FLAG| LINK

Figure 2-59. Disable Password (F6h)

Disable Passwordommandrequests to transfer 34 bytes ddtam hostincluding information specified in
Figure 2-60. Then thedrive compares transferrggassword. If User Password or Master Password is
matched, thalrive disables drive lockunction. Thiscommanddoes notaffect toUser Password or Master
Password.

This command is notwvailable in drive frozemmode.

If password is not matchedlrive rejectsthis commandwith CheckCondition status.

This commandwill NOT allow Master Password gecuritylevel ismaximum.

7 6 5 4 3 2 1 0
BYTE 0 Reserved = 0 [dentifier
BYTE 1 Reserved = 0
BYTE 2
: Password
BYTE 33

Figure 2-60. Password Information for Passwodisablecommand

Identifier ~ Zeroindicatesthat drive regardsPassword as User Password. QOndicatesthat drive regards
Password as Master Password.
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3. PASSWORD COMMAND USAGE

3.1 Overview

3.1.1 Drive Lock

Drive Lock is powerful security feature With a drive lock password, user can prevent unauthorizedess
to harddisk drive even if the drive isemoved from thecomputer.

New commands are supported fibiis feature as below.

Set Password ('F1'h)
Unlock (‘F2'h)
EraseUnit (‘F4'h)
Freezelock (‘F5'h)

Disable Password ('F6'h)

3.1.2 Terminology
Term Definition

Drive Locked mode
In this mode, thedrive disablesmediaaccesscommands. Afpowering on, automaticalldrive
enters this mode ifirive lock function is enabled. Andirive quits this mode byJnlock
command orErase Unitcommand.

Drive Unlocked mode
In this mode, thedrive enables alcommands. Drive enter this mode bynlock command.

Drive Frozen mode
In this mode, thedrive enables alcommandsexceptcommandswvhich canupdatedrive lock
function. Drive enters this mode by Freezeck command. Andlrive cannotquits this mode
until power off.

3.2 Operation

3.2.1 Default setting

Master Password is set as AIBCII blanks (20h) and the lock function disabled on shippingrom Drive
MFG.

System manufacturer/dealer can set ndaster Password by Set Passwa@wmmmand, withouenabling the
lock function.
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3.2.2 Initial Setting user password by
< Setting password >
POR

|
v

Set Password CMD

(Freeze|Lock CMD)
Vv

Normal operation

Power off

Next POR —> Drive locked mode

System user
( Ref.)
< No setting password >

POR

|
v

Normal operation

v
Power off

Next POR —> Drive unlocked mode
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3.2.3 Operation from POR after User Password is set

Whendrive lock is enabled, thelrive rejectsmediaaccesssommanduntil an Unlock command isuccess-

fully completed.

P(l)R
v
Set Counter = 5
. v
Drive L(|)cked mode
<
v No
Counter > 0 ?
Yes
[ I ]
v V. v o
| ' | Media Non —media
v V access access
Erase Unlock command (*)  command (*)
Unit Command
Command
d d
Passwor
Match ? No
V >
Yes Decrement
Counter
>
Format Check Complete
Complete Condition
(data lost)
v v
S | |
v
Enter Drive Unlock mode
v
Normal operation : All commands are available
v
Freeze Lock command
v

Enter Drive Frozen mode

Normal Operation except Set Password, Disable Password,
Erase Unit, Freeze Lock, Unlock commands.

(*) refer to command table in Command Table
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3.2.4 Password Lost

If the user password is forgotten amtigh securitylevel isset, the usecan'taccess anylata. However the
drive can beunlockedusing themaster password.

If a user forgets the usgrassword andaximum securitylevel is set, dataaccess ismpossible. However
the drive can bainlockedusing the Eras&nit command tounlock thedrive and erase all usetata.

Password Lost

LEVEL ? High ———> Unlock CMD with Master Password
Maximum
Vv Vv
Erase Ulnit Command Normal operation
Vv

Normal operation but data lost
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3.25 Command Table

This table showslrive's response forommand wherDrive lock function is enabled.

Drive Drive Drive
Locked Unlock Frozen
Mode Mode Mode
Power on | unlock |[freeze
Command to to to
Unlock freeze Power off
Disable Password X 0 X
Erase Unit 0 0 X
Format Unit X 0 0
Freeze Lock X 0 X
[nquiry 0 0 0
Mode Select X 0 0
Mode Sense X 0 0
Read X 0 0
Read Buffer X 0 0
Read CaPacity X 0 0
Read Defect Data X 0 0
Read Extended X 0 0
Read Long X 0 0
Reassign Block X 0 0
Release X 0 0
Request Sense 0 0 0
Reserve X 0 0
Rezero Unit X 0 0
Seek X 0 0
Seek Extended X 0 0
Send Diagnostics X 0 0
Set Password X 0 X
Start/Stop Unit 0 0 0
Test Unit Ready 0 0 0
Unlock 0 0 X
Verify X 0 0
Write X 0 0
Write Buffer X 0 0
Write Extended X 0 0
Write Long X 0 0
Write and Verify X 0 0
0 — Drive executes command normally
x —— Drive terminates command with Check Condition
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3.2.6 Inquiry Command data

The byte 96,97 ofnquiry Dataindicates DriveLock Information.

Byte Description

9697 Drive Lock Information
Bit 0 . Capability 01 - SupBort,O — Not support
Bit 1 Enable/Disable ; 1 — Enable ,0 — Disable
Bit 2 Lock 1 — Locked ,0 — Unlocked
Bit 3 Freeze 1 — Frozen ,0 — Not frozen
Bit 4 Expire ; 1 — Expired,0 — Not expired
Bit 8 . Security Level ;1 — Maximum,0 — High
Bit 9 —15 : Reserved ;

Figure 3-1. Inquiry Command DatgAdditional)

Capability Zeroindicates Notsupportdrive lock function. Oneindicatessupportdrive lock function.
Enable/DisableZero meandrive lock function isdisabled. Onemeansdrive lock function is enabled.
Lock Zero meangurrently mode igdrive unlocked. One meansurrently mode igrive lockedmode.
Freeze Zeroindicates Not drive frozemode. Onendicates drive frozemode.

Expire Zeroindicates retrycount is notexpired. One indicates retryount isexpired.

Security Level Zero indicatesHigh level, oneindicatesMaximum level.

If auto spin-up function igisabled, the driveannotload savedparameters from thdisk until Start

commandcompletessuccessfully. Inthis case,only bit O isavailable androm bit 1 to bit 15 arereserved
which value is 0.
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3.2.7 Command Error Table

This table showslrive's response when Drive terminategh Check Condition.

Security Level Mode
Command Password Maximum High Locked Frozen
Master 0 0
Set Password Errl Err2
(F1h) User 0 0
Master Err3 0
Unlock 0 Err2
(F2h) User 0 0
Master 0 0
Erase Unit 0 Err2
(F4h) User 0 0
Master 0 0
Freeze Lock Errl Err2
(F5h) User 0 0
Master Err3 0
Disable Password Errl Err2
(F6h) User 0 0
0 —— Drive executes command normally
Figure 3-2. Command ErrofTable
Sense Sense
Key Code Description
Errl 05h 8200h Drive is locked.
Err2 05h 8201h Drive is frozen.
Err3 05h 8205h Security level is maximum.
Errd 05h 8203h Incorrect Password.
Err5 05h 8204h Password is expired.
Err6 03h 8202h Password table error. The drive fails to
save password and lock information to disk.

Figure 3-3. Command ErrorCodelList
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4, SCSI Status Byte

Upon thecompletion of acommand, astatus byte is sent to the initiator. Additionsénsenformation may
also be availablelepending on theontents of the statusyte. Thefollowing sectiondescribes the possible
values for thestatus byte andensedata.

BIT
7 6 5 4 3 2 1 0

STATUS Reserved Status Code RSVD

Figure 4-1. SCSI StatusByte. Format of theSCSISTATUS byte. Thereserved (R) andendor uniqugVU) fields
is set to zero.

STATUS BYTE Description

00h GOOD
The command habeensuccessfullicompleted.
02h CHECK CONDITION

An error, exception, oabnormal condition has beatetected. The sense data is set by the
file. The REQUESTSENSE commandhould beissued todetermine the nature of the
condition.

08h BUSY
This condition is returned whedisconnectprivilege is notgrantedwhile thefile is BUSY
processing th@thercommand for theotherinitiator. Thenormalinitiator recoveryaction
is to issue theeommand at dater time, orreissue thecommand andyrant the disconnect
privilege.

10h INTERMEDIATE
This status is returned faverycommand in a series dinked commandgexcept the last
command),unless an error, exception, abnormal conditiorcauses &€ HECK CONDI-
TION status or RESERVATIONCONFLICT status to beset. If thisstatus is not
returned, the chain dinked commands is broken, and rfarthercommands in the series
are executed.

18h RESERVATIONCONFLICT
This status is returned whenever 8&S|deviceattempts toaccess thdile, but it hasbeen
reserved byanotherinitiator. (See 2.16;RESERVE (16)” on page 2-47.)
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5. SCSI SENSE DATA

5.1 SCSI Sense Data Format

Format of thesense dataeturned by thdile in response to th@REQUESTSENSE command.

BIT
7 6 5 4 3 2 1 0

BYTE 0 [Valid Error Code (70h or 71h)
BYTE 1 RSVD = 0
BYTE 2 0 [LI 0 Sense Key
BYTE 3 (MSB) Information Bytes
BYTE 4
BYTE 5
BYTE 6 (LSB)
BYTE 7 Additional Sense Length
BYTE 8 (MSB)
BYTE 9 Command Specific Information
BYTE 10
BYTE 11 (LSB)
BYTE 12 Additional Sense Code
BYTE 13 Additional Sense Code Qualifier
BYTE 14 FRU = 0
BYTE 15 [SKSV Sense—Key Specific Bits
BYTE 16 Sense—Key Specific Bytes
BYTE 17
BYTE 18 Vender Unique

=31

Figure 5-1. Format of SensPata. Format of the&SenseDatareturned by thdile in response to thREQUEST
SENSE command

‘pa.

5.1.1 Sense Data Description

5.1.1.1 Valid Bit

Bit 7 of byte 0
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0 The InformationBytes are not defined.
1 The InformationBytes contain avalid logical block address.

5.1.1.2 Error Code

Bit 6 - O of byte 0.

70h Current Error. Thisndicates an error for theurrentcommand.

71h DeferredError. Thisindicatesthat theerror is for a previougommand thatlready
returned aGOOD status. Sucltommands arassociated with thénmediate bit, or

commandbuffering. FORMATUNIT command is arexample of acommand that may

return adeferrederror.
pa.
5.1.1.3 Sense Key

Bit 3 - 0 of byte 2.

The sense keprovidesgeneric categories iwhich error and exception conditions can be reported.

would typically use sense keys for higavel error recoveryprocedures.

0 NO SENSE
There is nosense keynformation to be reported for thiegical unit.
1 RECOVEREDERROR

The lastcommandcompletedsuccessfully withsomerecoveryaction performed by théle.

More detailedinformation isavailable in theAdditional SenseCode.

2 NOT READY

Initiators

The logicalunit addressed¢annot beaddressed. More detailedformation isavailable in the

Additional SenseCode.

3 Medium Error

The commanderminated with an unrecoverable error condition caused Bsvain the media
or an error in the recorded dataMore detailedinformation is contained in the Addition&ense

Code.
4 HARDWARE ERROR

The file detected a unrecoverable hardware emtile performing acommand orduring adiag-

nostic test. Moredetailedinformation is contained in the Addition&enseCode.

5 ILLEGAL REQUEST

There was arillegal parameter in theommand descpitor block or additional parameter supplied
as data. If arinvalid parameter is found in the CDBhen the command ierminated without
altering themedium. If aninvalid parameter is found in parametesgpplied as datahen the

file might havealtered themedium.

6 UNIT ATTENTION
Indicatesthat thefile entered in theéUnit Attention Condition'. (See 7.3,'Unit Attention
Condition” onpage 7-5.)

7-A Not used

B ABORTED COMMAND
The file aborted the command.

C-D Not Implemented
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E MISCOMPARE
Not used.

F Reserved
‘pa.
5.1.1.4 Information Bytes

Byte 3 -6

This field is only valid when Valid Bit isone, and contains thensigned LBA associated with theense key.

5.1.1.5 Additional Sense Length

Byte 7

Indicates the remainingumber ofbytes in thesensedata. (It is set to 18h in théle.)

5.1.1.6 Command Specific Information

Byte 8 - 11

Not Used

‘pa.

5.1.1.7 Additional Sense Code/Qualifier

Byte 12 / 13

12 13 Description

00 00 No additionalsenseinformation.
01 00 No index or sector

02 00 No seekcomplete

03 00 Write fault

04 00 Drive not ready. Cause not reportable.
04 01 Drive not ready. In process dfecomingready.
04 02 Drive not ready. Initializingcommandrequired

04 04 Format in progress.

08 00 Communicationfailure

08 01 Communication time out

08 02 Communicationparity error
09 00 Track following error

10 00 ID CRC error

11 00 UNRECOVEREDread error
14 01 Record not found

15 00 Seekpositioning error

15 02 Datasynchronizatiormark error

. (StarMotor)
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17
18
19

19
1A

1B
1C
1D
20

21
24
25

26
26
26
29
2A
31

31
32

3D
3F
40
42
43

00
00
00

01

00
00
00

00

00
00
00

00
01
02
00

00

01
00

00
01
80
00
00

Recovered read dataithout ECCapplied.
Recovered read data with ECC applied.

Defectlist error
A defect listerror occurs when a data error is detecvatile reading themanufacturingdefect list
or while reading or writing thegrown defect list.

Defectlist not available

Parametetist length error
The number ofparameters supplied is not equal to thedue thecommandallows.

Synchronous dat&ransfer error
Defect List notfound
Miscompare duringrerify operation.

Invalid commandoperationcode
This code is also returned when amsupported commandode isreceived.

Logical block address out of range
Invalid field in CDB

Unsupported LUN
The file supports LUN Oonly.

Invalid field in the parametelist
Parameter not supported
Parametewalue invalid

Power onreset or Bus device resetcurred
Mode Selectparameters changed

Medium Format Corrupted

A format operation was interrupted (power doweset)prior to completion of a Brmat Unit
command. The Format Unit command shouldreeissued andnustcompletesuccessfully for
this errorcondition to be removed.

Format commandailed

No defectspare locatioravailable

A no defectspare locatioravailable senseode indicateshat theReassign Blocicommand can
not proceed the process becauseaathilable spare sectors haleenused, or itwill exceed
Implementation Limitation oDefectHandling of thefile.

Invalid bits inidentify message
Microcode has been changed
Diagnosticfailure on RAM

Power On orDiagnosticsError

Message rejeagrror
A message rejearror occurs when an inappropriate or unexpeatexbsage reject is received
from the initiator or the initiatorejects a message twice.

1 Refer to7.11,“Media Defect Strategy” orpage 7-10.
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44

45

47
48

49

4A
4B
4C
4E

00

00

00
00

00

00
00
00
00

80 01
80 OF
81 00
81 01
81 02
81 OF
82 00
82 01
82 02
82 03
82 04
82 05

‘pa.

Internal controller error
An internal controller error occurehen the control microprocessdetects incorrecstatus or
receives an illegatequest from thealeviceelectronics.

Select/Re-select il@d

A select/re-selecerror occurswhen theinitiator fails to respond to ae-selectiorwithin 250
milliseconds after thdile gains busarbitration. There-selection isattempted asecond time
before setting select/re-select failsthtus.

SCSl parity error

Initiator detected erromessage received

An initiator detected error occurs when the initiator detects an error, senssaage to retry,
detects the error again, and sends the retgssage aecond time. Thdile thensetscheckcon-
dition status with Initiator Detected Status.

Inappropriate/illegamessage
An inappropriate oillegal messageccurswhen theinitiator sent amessagehat either is not
supported or is not in #gical sequence.

Commandphase error
Dataphase error

LUN failed self-configuration
Overlappedcommands attempted
Time out hangduring read/write
Bank RAM code error

Overlay readfail

Invalid overlay version
Improperoverlay sector

Invalid overlay requested

Drive is locked

Drive is frozen

Password table error

Incorrect Password

Password i®xpired

Securitylevel ismaximum

5.1.1.8 FRU (Field Replaceable Unit)

Byte 14

The FRU (Field Replaceablénit) field valuewill always be zero.

5.1.1.9 Sense Key Specific

Byte 15 - 17
The definition of thisfield is determined by the value of th&ense keyfield.

5.1.1.9.1 lllegal Request Case: Error filed pointer is returned.
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BIT
7 6 5 4 3 2 1 0

BYTE 15 [SKSV | C/D Reserved BPV Bit Pointer

BYTE 16 | (MSB) Field Pointer
BYTE 17 (LSB)

Figure 5-2. Field PointerBytes

SKSV Sense-keyspecific valid
C/D Command/Data
0 Indicatesthat theillegal parameter is in the data parameters sent by the
initiator duringDATA OUT phase
1 Indicatesthat theillegal parameter in theommanddescriptor block.
BPV Bit Pointer Valid
0 Indicates the bipointerfield is not valid.
1 Indicates the bipointerfield is significant.
Bit Pointer Bit Pointerindicateswhich bit of the bytenumber eported in FieldPointer is

the bit in error. When amultiple-bit field is in error, thepointer point to the
mostsignificant bit of thefield.

Field Pointer Indicates which bytes of theommand descpitor block or of the parameter
data was in error. Bytes amumbered starting frormero, asshown in the
tables describing theommands angharameters.When amultiple-bytefield id
in error, the pointer point to themostsignificantbyte of thefield.

‘pa.

5.1.1.9.2 Recovered, Hardware or Medium Error Case: Actual Retry Count isreported.

BIT
7 6 5 4 3 2 1 0
BYTE 15 |SKSV Reserved
BYTE 16 | (MSB) Actual Retry Count
BYTE 17 (LSB)

Figure 5-3. Actual RetryCountBytes

SKSV Sense-keyspecific valid
0 Indicatesthat Actual Retry Count is notvalid.
1 Indicatesthat Actual Retry Count isvalid.

Actual Retry Count Actual number ofretriesused inattempting torecoverfrom the error condition.
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5.1.1.9.3 Not Ready Case: Progress indication is returnet@hesefields are onlydefined for the FORMAT
UNIT commandwith the Immediate bit set to one.

BIT
7 6 5 4 3 2 1 0
BYTE 15 [SKSV Reserved
BYTE 16 | (MSB) Progress Indication
BYTE 17 (LSB)
Figure 5-4. FormatProgress IndicatiomBytes
SKSV Sense-keyspecific valid
0 Indicatesthat Progress Indication is notalid.
1 Indicatesthat Progress Indication igalid.
Progress Indication Indicates a percent complete in which the returmvatle is thenumerator that

has 10000h as itdenominator.

‘pa.

5.2 Priority of Error Reporting

Multiple errors canoccur during the execution of @mmand. Since only oneerror is reported in theense
data, a priority scheme for determining which errorraport isused. Following are theules forreporting
sensedata:

5.2.1 Hard Errors

- An unrecovered (hard) erravill always bereported inplace of any soft errothat mayhave occurred
during the sam@peration.

If multiple harderror conditions ist, the firsthard error detectedvill be reported.

5.2.2 Soft Errors

« WhenPER=0 ,recovered data andon-dataerrors are not reported.

« WhenPER=1 , thelast recovered data aron-dataerror is reportedunless a unrecovered error occurs.
In this case, theunrecovered errowill be reported.
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6. SCSI MESSAGE SET

6.1 Supported Messages

The messagsupported by thdile is shows in Figure6-1.

MESSAGE CODE Direction Negate ATN
(hex) Before last ACK

COMMAND COMPLETE 00 IN —
SYNCHRONOUS DATA TRANSFER REQUEST 010301 IN ouT Yes
SAVE DATA POINTER 02 IN —
RESTORE POINTERS 03 IN —
DISCONNECT 04 IN —
DISCONNECT 04 ouT Yes
INITIATOR DETECTED ERROR 05 ouT Yes
ABORT 06 ouTt Yes
MESSAGE REJECT 07 IN ouT Yes
NO OPERATION 08 ouT Yes
MESSAGE PARITY ERROR 09 ouT Yes
LINKED COMMAND COMPLETE 0A IN —
LINKED COMMAND COMPLETE (w/FLAG) 0B IN —
BUS DEVICE RESET 0C ouT Yes
IDENTIFY 80 —FF IN —
IDENTIFY 80 —FF ouTt No
Key: IN = Target to Initiator, ~ OUT = Initiator to target.

YES = Initiator shall negate ATN before last ACK of message.

NO = Initiator may or may not negate ACK before last ACK

of message.
—— = Not applicable

Figure 6-1. SupportedMessages

If an unsupportednessage is received, thige will send theMESSAGEREJECTmessage to thaitiator.

6.1.1 COMMAND COMPLETE (00)

The file sends thignessage to thaitiator to indicatethat theexecution of acommand haserminated and
that valid status has been sent to the initiatokfter successfullysending thismessage, théle releases all bus

signals and goes to BUBREE phase. :pa.

6.1.1.1 SYNCHRONOUS DATA TRANSFER REQUEST (01,03,01H)
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Byte Value  Description

0 01H Extended message

1 03H Extended message length

2 01H SYNCHRONOUS DATA TRANSFER REQUEST code
3 TP Transfer period (TP times 4 nanoseconds)

4 xH REQ/ACK offset

Figure 6-2. SynchronoudataTransfer Request.

A pair of SynchronoudData TransferRequest{SDTR) messageshown inFigure 6-2 are exchanged
between an initiator and a Target éstablish thesynchronous dat&ransfer mode between the twievices.
The message exchange establishes the permissible traesfed andREQ/ACK offset for asynchronous
datatransfer between the twdevices. Thanitiator may initiate asynchronous dat&ransfernegotiation at
any timeafter the LUN hadeenidentified. Thefile will initiate asynchronoudransfernegotiation A Syn-
chronousData TransferRequestmessage exchange shall be initiated byS(®SI devicewhenever a previ-
ously arrangedlatatransfer agreement may habecomeinvalid. The agreement becomawalid after any
condition which mayeave the datdransfer agreement in an indeterminate statech as;

1. after ahardresetcondition
2. after a Bus Devic®Resetmessage
3. after apower oncycle.

TP The transfemperiod is theminimum timeallowed betweeneadingedges of successive REQ
pulses and obuccessive ACKpulses tomeet thedevicerequirements fosuccessfuteception of
data. Thefile supports 25 ohigher, whichimplies theminimum transferperiod of 100nsec. The
datatransfer rate at this rate is Mbytes/sec.

REQ/ACK Offset
The ACK/REQoffset is themaximum number of REQulses allowed to beutstandingbefore
the leading edge of itsorresponding ACK pulses igceived at thdile. A REQ/ACK offset
value of zero indicateasynchronous datansfermode. Thefile supports up to 15ffset.

If ATN is negated before all bytes of a multiple-byte extendeéssage is received, thige will go to BUS
FREE to signal acatastrophic error.

‘pa.
6.1.2 SAVE DATA POINTER (02)

This message isent from thefile to direct the initiator tocopy theactive datapointer to thesaved data
pointer. The SAVEDATA POINTER message is onlgent if the initiator has previously indicated the
ability to accommodatelisconnection and reconnection via tHeENTIFY message .

The file will send theSAVE DATA POINTER message to thaitiator prior to sending aDISCONNECT

message to thaitiator if a data phase has occurred ammtother data phase iequired tosuccessfullycom-
plete thecommand.
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6.1.3 RESTORE POINTERS (03)

This message isent from thefile to direct an initiator tocopy themostrecently savegointers to the corre-
spondingcommand data, and status pointerCommand andtatus pointers should brestored to the
beginning of the presemommand andtatusareas. The datpointer should beestored to the value at the
beginning of thedataarea in the absence of ®AVE DATA POINTER message or to the value at tpeint
at which thelast SAVE DATA POINTER messageccurred. Also se&.2,“SCSI Bus Related ErroHan-
dling Protocol” onpage 7-2.

6.1.4 DISCONNECT (04)

This message isent from thefile to inform an initiatorthat thepresent connection igoing to bebroken.

A later reconnecwill be required in order to complete the curresdmmand. Thedisconnection is to free
the SCSI buswhile thefile performs arelatively longoperation thadoes not require thbus. These mes-
sages are@nly sent if the initiatorpreviously indicated (via théDENTIFY message) the ability taccommo-
date disconnection and reconnection.

The DISCONNECTmessage may also tsent from the initiator to thédile to disconnect from th&CSI
bus. If thefile supportsdisconnecting at the time thelSCONNECT message is receivdfdom the initiator,
the file will switch to theMESSAGE IN phase, send BISCONNECTmessage to thaitiator (possibly
preceded by SAVE DATA POINTER message), anthen go to the BUS-REE phase. Thdile will not
participate inanotherARBITRATION phase for ateast adisconnectiordelay. If thefile does notsupport
disconnecting at the time theiftonnectmessage is receiveddom the initiator, thefile will respond by
sending aMESSAGEREJECTmessage to thaitiator. :pa.

6.1.5 INITIATOR DETECTED ERROR (05)

This message isent from an initiator to inform théle that anerror has beewletectedhat does not pre-
clude thefile from retrying the previouCOMMAND, DATA and STATUS phase. The source of the error
may be either related to previoagtivities on the SCSI bus or may bénternal to the initiator and unrelated
to any previousSCSI busactivity

If the initiator intends to send thisiessage, thaitiator mustassert the ATN signgbrior to itsrelease of
ACK for the lastbyte transferred in thénformation phasehat is to beretried. This provides an interlock
so the file candetermine which information phase tetry.

After receivingthis message, théle may retry the previougphase bysending aRESTORE POINTERS
message to thaitiator and then repeating the previoGOMMAND, DATA, or STATUS phase.

6.1.6 ABORT (06)

This message isent from the initiator to direct théle to clear thepresent operation fathis initiator and
logical unit, including queued command(s). If lagical unit has beendentified, then allpending data and
status for thessuinginitiator and thislogical unit will be cleared and thédile will go to the BUSFREE
phase. Pending data and statusdtinerlogical unit andinitiators will not be cleared. If a logicalunit has
not beenidentified, thefile will go to the BUSFREE phase withoutaffecting anoperation on anyogical
unit for this initiator or anyotherinitiator. In eithercase, nostatus or endingnessagevill be sent to the
initiator for this operation. It is not an error teend theABORT message to a logicainit that is not
currently performing aroperation for thanitiator.

Note: It is permissible for an initiator to select tHde/LUN after thefile hasdisconnected from thaiti-
ator, for the purpose adending anDENTIFY message followed by aABORT message. Thiwill abort
the command on thepecified logicalunit.
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6.1.7 MESSAGE REJECT (07)

This message isent from either the initiator or thfle to indicatethat thelast message received wasp-
propriate or has not been implemented.

If the initiator intends to send thisiessage, thaitiator mustassert the ATN signgbrior to itsrelease of
ACK for the REQ/ACKhandshake of thenessagédyte that is to berejected. This provides an interlock so
the file candetermine whichmessage is rejected.

If the file intends to send thimessage, théle will change to thtMESSAGE IN phase and send the
MESSAGEREJECTmessage to thaitiator prior to transferring anyadditionalmessage bytes (or any
other information phasbytes)from the initiatorregardless of ATN signalThis provides an interlock so the
initiator can determine whicmessage is rejected. After tlige sends aMESSAGEREJECTmessage and if
ATN signal is stillasserted then it shalketurn to theMESSAGE OUTphase. the subsequeMtESSAGE
OUT phaseshall beginwith first byte of amessage.

6.1.8 NO OPERATION (08)

This message isent from the initiator to théle when theinitiator does not currently have arothervalid
message to send. This message is ignored byfignand will not affect anyoperation. :pa.

6.1.9 MESSAGE PARITY ERROR (09)

This message isent from the initiator to inform théle that thelast messagéyte received had parity
error.

If the initiator intends to send thisiessage, thaitiator mustassert the ATN signgbrior to itsrelease of
ACK for the REQ/ACKhandshake of thenessagédyte that has theparity error. This provides an interlock
so the file candetermine whichmessagédyte has the parity error.

If the file receivesthis messageinder any othecircumstance, théle will change to BUSFREE tosignal a

catastrophic error.After receivingthis message, théle will retry sending the previousiessage to the initi-
ator.

6.1.10 LINKED COMMAND COMPLETE (0A)

The file sends thignessage to thaitiator to indicatethat execution of a linkeccommand(with flag bit
equal to zero) hasompleted andhat valid status has been sent to the initiatokfter successfullysending
this message, théle goes toCOMMAND phase toreceive thenextcommand.

6.1.11 LINKED COMMAND COMPLETE WITH FLAG (0B)

The file sends thianessage to thaitiator to indicatethat theexecution of a linkecdcommand withflag bit
set to one has completed atitat valid status has been sent to the initiatokfter successfullysending this
message, théle goes toCOMMAND phase toreceive thenextcommand.

6.1.12 BUS DEVICE RESET (0C)

This message isent from an initiator to direct théle to clear allcurrentcommands. Thisnessage forces a
hardresetcondition whichwill reset thefile to an initial state with no operations pending for any initiator.
After receivingthis message, théle will go to the BUSFREE phase.
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6.1.13 IDENTIFY (80 - FF)

This message is set by either tlatiator or thefile to establish thdogical pathconnection between the two
devices.

The IDENTIFY message is defined as follows:
Bit 7 This bit is always set to one to distinguish theENTIFY messagdrom othermessages.

Bit 6 This bit is only set to one by the initiator to grant tfile the privilege ofdisconnecting. If this
bit is zero, thefile will not disconnect, unless the initiator instructs tfile to disconnect by
sending aDISCONNECT Message to thdile. This bit is set tozerowhen thefile sends an
IDENTIFY message to thaitiator.

Bits 5-3  These bits areeserved andnust bezero for anIDENTIFY message.

Note: If an invalid Identify message igeceived withthese bits not equal to zerthen thefile
sends dMESSAGEREJECTmessage to thaitiator and go to the BUS REE phase with
sense key set tLLEGAL REQUEST andadditionalsensecode set tdNVALID BITS IN
IDENTIFY MESSAGE.

Bits 2-0  These bitsspecify the logicaunit number(LUN).

Only one LUN may beddentified for any one selectiogequence. If thdile receives anDEN-
TIFY message with a new LUN after the LUN had previoublgenidentified, thefile will go to
the BUS FREEphase tosignal acatastrophic error. The initiator may senmtbre than one
Identify messageluring a selection sequence ander totoggledisconnect/reconnect permission if
the specified LUNremains the same.

When theIDENTIFY message isent from thefile to theinitiator during reconnection, an implied
RESTORE POINTERSnessagenust beperformed by the initiator.
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7. SCSI SYSTEM Implementation Information

The protocol in thdfile is fully compliant with theANSI SCSlarchitecture. Specialnote is made for the
specific SCSlitemsthat are noimplemented by thiSCSlfile.

The implementation of the supportedessagesvill also include the followingunctions.

Retry SCSICommand,DATA IN, DATA OUT, or STATUS phase
The retrywill be caused by thdollowing error condition.

— The filereceivesINITIATOR DETECTED ERRORMESSAGEduring or at the conclusion of an
informationtransferphase(Command, Data In, Data Out or StatBtase)

Note: The initiator may send theNITIATOR DETECTED ERROR message as a result of an
initiator detectedSCSI Busparity error or an internal error.

Retry MESSAGE IN phase

— The retrywill be caused by theeceipt of aMESSAGEPARITY ERROR messagemmediately
following a MESSAGE IN phase.

Note: The Initiator may send thIESSAGEPARITY ERROR message as a result of &mitiator
detectedSCSI Busparity error during the Message In phase.

Receipt of multipleldentify message

— The initiator is allowed to send a multipl@ENTIFY message out ilorder totoggle the
disconnect/reconnect permission bit. This may be usesetectivelyenable or disable
disconnect/reconnect permission duripgrtion of a command. Note thahis function does not
effect theoperation of the Forced Disconneftinction.

MESSAGEREJECTduring TargetDisconnection

— If the Initiator rejects theSAVE DATA POINTER message, théle will disable
disconnect/reconnect permissioithis isequivalent toreceiving anIDENTIFY message with bit 6
equal to zero. Thiwill cause tdfile to inhibit the pending disconnection.

— If the initiator rejects theDISCONNECT message, théile will not disconnect but magattempt to
disconnect at a later timeThis function may beused toselectivelydisabledisconnection during
portions of a command.

‘pa.

7.1 Attention Condition

The attention conditiorallows aninitiator to inform thefile that aMESSAGE OUTphase idesired. The
initiator may create thattention condition byasserting the ATN signal at any timexcept during the
ARBITRATION or BUS FREE phases.

The initiatormustcreate theattention condition byasserting the ATN signal least two deskew delag$ore
releasing ACK for the lasbyte transferred in a buphase to guarantedat the attentiorconditionwill be
honoredbeforetransition to a new bus phase. Thidll guarantee a predictabfie response tanessage
receivedduring theMESSAGE OUTphase for thisattention condition. If the ATNsignal is asserted later,
it might be honored in thecurrent bus phase or the next bus phase and then mayesatt in the expected
action.

After the initiatorasserts the ATN signal, thfde will respond with theMESSAGE OUT phase agollows:
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Current Phase Response

COMMAND Message Ouphasewill occurafterpart or all of theCommandDescriptor Block has
beentransferred to thdile. The initiator mustcontinueREQ/ACK handshakes
during theCommandphase until thdile enters theMESSAGE OUTphase.

DATA The MESSAGE OUTphasewill occurafterpart or all of the datdytes havebeen
transferred and not necessarily odogical block boundary. Thenitiator mustcon-
tinue REQ/ACK handshakes (asynchronotransfer) until itdetects thephase
change.

Note: In synchronoudransfer, the initiatomustcontinuesending ACK pulses to
reach anoffset of zero.

STATUS The MESSAGE OUTphasewill occurafter theREQ/ACK handshake of the status
byte has been completed.

MESSAGE IN The MESSAGE OUTphasewill occurbefore thefile sendsanothermessage.

SELECTION If ATN occurs during aSELECTION phase andefore the initiatoreleases the BSY
signal, theMESSAGE OUTphasewill occur immediatelyafterthat SELECTION
phase.

RESELECTION The MESSAGE OUTphasewill occurafter thefile hassent itsIDENTIFY message

for that RESELECTIONphase. (First thdile tries tocomplete thereselection.)

The initiatormustkeep the ATNsignal asserted fnore than onenessagdyte is to betransferred during
the MESSAGE Outphase. Thdile will process eacimessagdyte (multiple-bytes for an extendedessage)
prior to receive the next messa@@m the initiator. Thefile will continue to handshake ampdocess byte(s)
in the MESSAGE OUTphase until ATNgoesfalseunless one of the followingonditionoccurs:

1. The filereceives an illegal omappropriatemessage and goes to tMESSAGE IN phase to send a
MESSAGEREJECTmessage.
2. The filedetects acatastrophic error condition amgbes to the BUS-REE phase.

‘pa.

7.2 SCSI Bus Related Error Handling Protocol

7.2.1 Unexpected BUS FREE Phase Error Condition

There areseveralerror conditionsthat will cause thdile to immediately change to the BUBREE phase,
regardless of thetate of the ATNsignal. Thefile will not attempt toreconnect to the initiator to complete
the operation that was iprogress when the erraondition wasdetected. The initiator should interpret this
as a catastrophic error condition.

If the LUN was identified by thdile prior to the error conditionthen thefile will abort theactivecommand
for this initiator/LUN and generate sense data ftiris initiator/LUN to describe theause of the catastrophic
error. The initiator mayetrievethis sense data by issuingREQUESTSENSE command tohis LUN.

Note however,that theREQUESTSENSE command mafail if the catastrophic error conditiopersists.

If the LUN was not identified by thdile prior to the error conditionthen thefile will not affect thesense
data or the operation of angurrently executinggommand forthis initiator or anyotherinitiator.
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7.2.2 MESSAGE OUT Phase Parity Error

If the file detects a parity error during tiHdESSAGE OUT phase, thdile will retry the MESSAGE OUT
phase one time a®llows:

1. Continue theREQ/ACK handshakes until the initiator drogsTN. The file will ignore all the
remainingMESSAGE OUTphase byteseceived after thearity error.

2. Assert the REignalprior to changing to anytherphase. After detecting thiscondition, the initiator
mustresend all of the previousiessage byte(gent during thisfMESSAGE OUT phase.

3. Repeat tharansfer of theMESSAGE OUTphasebytes(s). If thefile receives all of thenessage byte(s)
successfully, thdile will change to:

- Any other informationtransferphase andransfer at least onbyte.
BUS FREEphase if themessage received wasBORT or BUSDEVICE RESET.

If a second parity error is detected, the targét abort thecurrentcommand withCHECK CONDI-
TION status andsensedata of ABORTED COMMAND / SCSIPARITY ERROR .

7.2.3 MESSAGE IN Phase Parity Error (Message Parity Error)

If the file receives aMESSAGEPARITY ERROR message, it is considered a retrievable error. Tileewill
do the following onetime if no previousretrievableerror and if aMESSAGE I[N phase has just occurred:

1. Change phase tMESSAGE IN.
2. Send thdast message again.

If this is the secondetrievable error, thdile will terminate the currerdommand agollows:

1. Change to the BUSREE phaseregardless of thetate of the ATNsignal.
2. Abort theactivecommand forthis initiator/LUN and set thesense data t&d BORTED COMMAND /
SCSIPARITY ERROR.

7.24 COMMAND Phase Parity Error
1. Change phase tMESSAGE IN andsend aRESTORE POINTERSnessage.

2. If RESTORE POINTERSnessage is acceptethenchange phase tOMMAND OUT andreceive
the commandgain.

If a second parity error is detected, the targét abort thecurrentcommandwith CHECK CONDITION
status andsensedata of ABORTED COMMAND / SCSIPARITY ERROR .

7.2.5 DATA OUT Phase Parity Error

If the file detects a parity error durinpATA OUT phase, itwill do the following one time:
1. Change phase tMESSAGE IN andsend aRESTORE POINTERSnessage.
2. f RESTORE POINTERS iscceptedthenchange phase tBDATA OUT and receive thedataagain.

‘pa.
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7.2.6 INITIATOR DETECTED ERROR Message

An INITIATOR DETECTED ERROR message is valid after @OMMAND, DATA IN/OUT or
STATUS phase has occurred. If th/ther phase hasccurred, thanessage is rejected.
The recovery consists of:
1. Change phase tMESSAGE IN andsend aRESTORE POINTERSnessage
2. Repeafrevious information phase .
If a secondINITIATOR DETECTED ERROR message is received in tl'ame seld@on, the targewill

abort thecurrentcommand withCHECK CONDITION status and &ense key oABORTED
COMMAND with additionalsensecode ofINITIATOR DETECTED ERROR .

7.2.7 MESSAGE REJECT Message

The file will take the following actionsafter receiving theMESSAGEREJECTmessage imesponse to mes-
sages listedelow.

DISCONNECT The file will not disconnect but remains connected.

COMMAND COMPLETE No error,continue to budree.

IDENTIFY Commandaborted - budreed - Sense data set MESSAGEREJECTERROR.
LINKED CMD CMPLT Commandaborted -link broken - busfreed - sense data set MESSAGE
REJECTERROR.

MESSAGE REJECT Commandaborted -STATUS phaseexecuted withCHECK CONDITION -sense
data set to MESSAGIREJECTERROR.

RESTORE POINTERS Commandaborted - status set tGHECK CONDITION -sensewill be set with
the errorthat caused th@ESTORE POINTERSnessage to be issueqAssuming
that errorrecovery is in progress)

SAVE DATA POINTER The file will not disconnect from theésCSI bus. [twill not be considered an error.

No previous Msg The command isborted, the bufreed, and Sense data is setMESSAGE
REJECTERROR. Thisoccurs when thdile has notsent amessage, but gets a
MESSAGEREJECTfrom the initiator.

‘pa.
7.2.8 Invalid LUN in Identify Message

There are thredifferent circumstanceslefinedwithin the SCSI protocol when theesponse to amvalid
LUN will occur. Each ofthese result in @ifferentresponse.

7.2.8.1 Case 1 - Selection message sequence with Inquiry command

The INQUIRY command is aspecial case itsCSl. It is used taonfigure the bus whefile IDs andLUNs

are not known. The propeesponse is toeturn the inquiry data with aeripheraldrive type of 1Fh which
indicatesthat thespecified LUN is notsupported.
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7.2.8.2 Case 2 - Selection message sequence with any other command

Any other commandsexceptREQUESTSENSE,returnCHECK CONDITION status when amnvalid
LUN is specified in the messagequencdollowing selection. Inresponse to ®EQUESTSENSE
command thdarget shallreturnsensedata. Thesense key shall be set taLEGAL REQUEST and the
additionalsensecodeshall be set td OGICAL UNIT NOT SUPPORTED.

7.2.8.3 Case 3 - After selection message sequence

It is permissible for the initiator tassuemultiple IDENTIFY messagesluring asinglecommandsequence
provided to LUN remains the same. If the LUN is altered, fitee goes to a Bus-ree Phase.

7.2.9 Reselection Timeout

When thefile attempts toreselect thanitiator and the initiator does natespond within a&SelectionTimeout
Delay, thefile continueasserting the SEL and 1/O signals and releas®&ITA BUS signals. If thefile has
not detected the BS¥ignal to betrue after at least a selectiombort timeplus two deskew delays, théle
shall release SEL and 1/0O signa#iowing SCSI bus go to BUS-REE phase. The initiatothatrespond to
the RESELECTIONphaseshall ensurethat reselection wastill valid within a selectionaborttime of
assertion of the BSXsignal. Thefile will retry this process After 250 mfsom thefile goes to BUSFREE
phase. :pa.

7.3 Unit Attention Condition

The file will generate ainit attention condition foeach initiator whenever:
The file hasbeenreset.

This includesPower On Reset, SCSI Bus Reset, SCSI BDBVICE RESET message.
The mode parameters iffect forthis initiator has been changed layotherinitiator.
The microcode has been changed.

WRITE BUFFER command hadeenexecuted to denload microcode.
In this case, aunit attention condition igenerated for all initiators except the otteatissued the
command.

The unit attention conditiopersists for eaclnitiator until thatinitiator clears thecondition asdescribed in
the following paragraphs.

If the file receives acommandfrom each initiator before reporting @HECK CONDITION status for a
pendingunit attention condition fothatinitiator , thefile's responsevaries with thecommand agollows.

INQUIRY The file executes theommandwith GOOD status andreserves thenit attention con-
dition.
REQUEST SENSE

If the file has anavailablependingsense data for thmitiator, thefile sends the pending
sense data and preserves tirdt attention condition for thénitiator.

If the file does not have an availabpendingsense data for thimitiator, thefile sends
sense data for thanit attention condition andlear theunit attention condition for the
initiator.

ALL OTHER The file terminates the&eommandwith a CHECK CONDITION status andpreserve the
unit attention condition.
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If The file receives a&commandform each initiatorafter reporting aCHECK CONDITION status for a
pendingunit attention condition fothatinitiator , thefile's responsevaries with thecommand agollows.

REQUEST SENSEThe file sends the sense data fopandingunit attention condition andeturnsGOOD
status. And thdile clear theunit attention condition for thénitiator.

ALL OTHER The file execute thecommand withGOOD status andlear theunit attention condition
unlessanother unit attention conditioexists. And then the sense data for it

attention condition idost.

7.4 Degraded Mode

There arecertain errors oconditions which may impair théle's ability to function normally. Rather than
fail hard, thefile is designed to be as responsive as possilfiéso, in mostcasessome action on the part of
the initiator may be used to restom®rmal operation. This mode dinited operation iscalled Degraded
Mode. Following list shows the variougperation mode.

Operation Mode Reason entering Function Supported Action to
Mode be taken.
Non Functional Fatal error is File is not operational.
detected during No response from the file
POR can not he expected.
ROM waiting for REQUEST SENSE Send START
Initializing mode INQUIRY UNIT
Fail to load micro WRITE BUFFER Down—load
START/STOP UNIT microcode
TEST UNIT READY
READ BUFFER
Error FORMAT aborted FORMAT UNIT Reissue
Non data area access Format
commands
REASSIGN BLOCK Reassign starts automati - [Wait for
Aborted cally. completion

Figure 7-1. Degraded Operation Modes

7.5 Spindle mode at powering on

The file has twomodes that thepindlemotor spins up automatically or not gtower on. These modes are

selectable byhardware switch.

« Automatic Spin-Up mode

The spindlemotor spin up automatically at powering on.

When thefile receives a&command inthis mode until becominglrive ready thefile's responserarieswith

the command afollows:

REQUEST SENSE The file sends a sense data areturns appropriate status.

INQUIRY
ALL OTHER

The file sends a inquiry data anturns appropriate status.

The file terminates theommandwith CHECK CONDITION status,

sense key of NOTREADY andadditionalsensecode of POWERING ON.
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« Waiting for Initializing mode

The spindlemotor does not spin up automatically at powering on. Initiator nesstie aSTART/STOP
UNIT command withstartoption before issuingnediaaccesscommands.

When thefile receives a&command inthis mode until becominglrive ready thefile's responsevaries with
the command a®llows:

REQUEST SENSE The file sends a sense data areturns appropriate status.

INQUIRY The file sends a inquiry data angturns appropriate status. Bpart of the data
is not validuntil the START UNIT command iscompleted withsuccessFol-
lowing data is not available because these saeed on thenedia.

- Product ID

— Unit SerialNumber

- RAM microcode PartNumber
- Plant of Manufacture

- Date of Manufacture

- Password Statugxcept bit 0)

TEST UNIT READY The file terminates theommandwith CHECK CONDITION status,sense key
of NOT READY andadditionalsensecode ofINITIALIZING COMMAND
REQUIRED.

WRITE BUFFER The file terminates theommandwith CHECK CONDITION status,sense key
of ILLEGAL REQUEST andadditionalsensecode ofINVALID COMMAND
OPERATIONCODE.

READ BUFFER The file terminates theommandwith CHECK CONDITION status,sense key
of ILLEGAL REQUEST andadditionalsensecode ofINVALID COMMAND
OPERATIONCODE.

START UNIT The file executes theommands andeturns appropriate status.

And the file'sresponse is as same astomatic spin-up mode fromeceiving
START UNIT command andintil drive ready

STOP UNIT The file terminates theommandwith CHECK CONDITION status,sense key
of ILLEGAL REQUEST andadditionalsensecode ofINVALID COMMAND
OPERATIONCODE.

ALL OTHER The file terminates theommandwith CHECK CONDITION status,sense key
of ILLEGAL REQUEST andadditionalsensecode ofINVALID OPERATION
CODE.

7.6 Power Save Function
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last command disk access command

execution (read/write)
complete or SCSI bus reset
(Test Unit Ready Command)
Vv Vv
< > V

auto standby time

stop spindle

Figure 7-2. PowerSave Fuction

The spindlestops automatically when the auto standby tigoes after lastommandexecution complete.
Then thespindle starts when thdisc accessommand orSCSI busreset is issued.

If Test Unit Ready, Requesiense andnquiry command igssuedduring standby, thdile returns Good
Status and not stagpindle.

7.7 Overlapped Commands to an Active LUN

The file does notsupportreceiving asecondcommandfrom the same initiator for the same LUbkfore the
currentcommand inprogress haserminated. If thisprotocol isviolated, thefile will respond agollows:

The execution of botltommands is stoppeititernally and the secondommand igerminated with
CHECK CONDITION status. Thesense key generatedll be ABORTED COMMAND and theaddi-
tional sensecodewill specify OVERLAPPEDCOMMAND ATTEMPTED.

Note: Only one status is returned ftwoth commands.

7.8 Read Ahead

The ReadAhead functionconsists of reading datidnat thelnitiator has not yet requested to tfike buffer.
This function is intended to improve performance for an initiatfoat frequentlyaccessesequential data
with successivesCSlreadcommands. The Reaflhead function worksvhen theread cache disable bit of
read cache page is set to 0.
The file will continue toreadsubsequenltogical blocksinto its buffer until:

- the bufferbecomedull.

The ReadAhead operations continugcross all physicaboundaries ( such a@sacks and cylinders). The
target will overwrite the data in the data buffeshich hasalreadybeen sent to the initiator and any data
remaining from a previouReadAhead operation.

- the targetreceivesanothercommandexcept:

- INQUIRY
- REQUESTSENSE
- TESTUNIT READY

an error is encountered.

The errorwill not be reported to theénitiator. None of the datancluding good data storediill be used.
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If the nextcommand is a READ commanghich accessesome of theblocks contained in théuffer, the
file supplies the requested datam the buffer.

7.9 Multiple Initiator Environment

7.9.1 Sense Data

Separatesensedata isreserved foreach initiator. Eachinitiator's sense data imaintained independent of
commanddrom otherinitiators.

7.9.2 Initiator Mode Select/Mode Sense Parameters

A single shared copy of thdMode Select/ModeSenseparameters is maintained by tfiee. This includes
both thecurrent andsavedparameters.

7.9.3 Initiator Data Transfer Mode Parameter

A separatadatatransfer modeparameters area ieserved andnaintained for each initiator. :pa.

7.10 Error Recovery Procedures

7.10.1 Data Error Recovery
7.10.1.1 Read Operations

In the event of an ID or datéeld ECC checkwhenreadingdata, or otherelated errorsuch as IDAddress
Mark Not Found orDataAddress Mark NotFound(e.g.,byte syncdetection errors), the controller per-
forms thefollowing error recovery;

Retries byreading thesame track (on track)

Retries byreading thesame track withtrack-offset

ECC correction
The trackoffsets may beaestored to zero at the conclusion of the errecovery process.
If all the retries areexhausted, and the errpersiststhen thesector in error is a candidate for inclusion in
the defectmap. (Defects are added to thdefect mapunder hostnitiative only, using the Reassign Blocks

command; thecontroller does not add théefect to the map on itewn).

Whenretries are disabled (via thdODE SELECT command to deso), the abovdisted recoverysteps are
not taken. For IDerrors, thismeans thabnly one revolution of thalisk is allowed to locate the target ID.

‘pa.
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7.10.1.2 Write Operations
In the event of an ID ECC check, or related ersarch as IDAddress Mark NotFound (i.e., byte sync
detection error), whemriting data, the controller performs tHellowing error recovery;
Retries bywriting on thesame track
If all the retries areexhausted, and the errpersiststhen thesector in error is a candidate for inclusion in

the defectmap. (Defects are added to thdefect mapunder hostnitiative only, using the Reassign Blocks
command; thecontroller does not add théefect to the map on itewn).

Whenretries are disabled (via thdODE SELECT command), theabovelisted recoverysteps are not
taken. For IDerrors, thismeans that only oneevolution of thedisk is allowed to locate the target ID.
7.10.1.3 Positioning Error Recovery

The file only attemptspositioningretries(Recalibrates an&eeks) if thefile positively determineshat it is on
the wrong track by comparing th@rget LBA to the LBA valuedrom the sector ID.

In the eventthat thosesector IDscannot beread,then the datarror recoveryprocedures are invoked until
the target ID is found, and it is determineldat thetarget sector is not on the cylinder, cetries are
exhausted.

7.11 Media Defect Strategy

Media defects areskipped by asingleblock basis utilizing both &bad blockbit" mechanism in the ICfield
and a push dowriormatting technique.

7.12 File Format

The filesformat is subdivided into théollowing areas:

UserDataArea

CE Cylinder
Systemwork area
Primary Defect Map

The map is a list of defectiveectors or blocks, aslentified by the drivemanufacturer. This map is used
during format operation but isever altered.

Secondary Defect Map
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The reserved area alsogaown defectmap. This map is empty at time afianufacture.Defect locations
defined by theinitiator with the REASSIGN BLOCKS aramaintained in thismap.

SCSI Parameterkist

Configuration, Products datdJODE SENSE andController data isaved inthis area.

Microcode

The file microcode load is contained in the Reserved Area.
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8. SCSI PHYSICAL INTERFACE

8.1 SCSI Interface Connector Pin Assignments

Signal Name Pin Number Signal Name
+5 1 2 +5
RET 3 4 RET
GND 5 6 -DB(0
GND 7 8 -DB(1
GND 9 10 -DB(2
GND 11 12 —-DB(3
GND 13 14 -DB(4
GND 15 16 -DB(5
KEY 17 18 —~DB(6
GND 19 20 -DB(7
GND 21 22 -DB(P)
GND 23 24 TERMPWR
—ATTN 25 26 -BSY
GND 27 28 —ACK
—RST 29 30 -MSG
GND 31 32 —SEL
-1/0 33 34 —CID
GND 35 36 -REQ
RET 37 38 RET
+5 39 40 +5

Figure 8-1. SCSI Drive CableSignal Lines.

Note:

« The minussign next to asignal indicates active low.

8.1.1 Signal Line Descriptions

The SCSI busonsists ofnine control and nine datanes. Eachline is describedelow.

Name

BSY
SEL
C/D
/10

MSG
REQ
ACK

ATN

Description

BUSY indicatesthat the bus is iruse.

SELECT isused by an Initiator to select a Target or by a Targetdselect arnitiator.
CONTROL DATA indicateswhether control (1) or data (0) information is on the bus.

INPUT/OUTPUT indicateswhether the data on the bus is arput (1) to thelnitiator or an
output (0) to theTarget. Thisline is alsoused todifferentiatebetweenSELECTION phase (0)
and RESELECTIONphase(1).

MESSAGE isdriven by Target andndicates a messageghase.
REQUEST isdriven by Target andindicates arequest for BREQ/ACK datatransferhandshake.

ACKNOWLEDGE isdriven by thelnitiator andindicates aracknowledgement of REQ/ACK
datatransferhandshake.

ATTENTION is driven by anlnitiator to inform a Targethat thelnitiator has amessage ready.
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RST RESET clears allSCSIdevicesfrom the bus andesetsthem.
Note: The targetwill not drive this line.
DB(n) 8 databits are used to transfer data over tines. DB(7) is themostsignificant.

DB(P) PARITY bit associated wittDB(7-0). Data parity is odd.

8.1.2 Driver/Receiver Specification
The file supportssingle endeddrivers and receivers.
8.1.2.1 Output Characteristics.

Eachsignaldriven by thefile will have thefollowing outputcharacteristics whemeasured at théle con-
nector:

Signal assertion 0.0 volt DC to 0.5 volt DC
Minimum driver output capability 48 milliamps (sinking) at 0.5 volt DC
Signal negation 2.5 volt DC to 5.25 volt DC at 250 micro ampe(epencollector)

8.1.2.2 Input Characteristics.

Eachsignal received by théle will have thefollowing input characteristics whemeasured at théle's con-
nector:

Signal true 0.0 volt DC to 0.8 volt DC
Maximum total input load -0.4 milliamps at 0.5 volt DC
Signal false 2.0 volt DC to 5.25 volt DC

Minimum input hysteresis 0.2 volt DC

8.1.3 SCSI Bus Cable

The maximumcable lengthfrom the hostsystem to thedrive is limited to 6 inches witlexternal 1K-ohm
pull up resistors.

In casethat appropriate terminatioresistors are externallgquipped to thénterface lines, the cablength
can be extended.

The stublength isless than 0.Ineter.

8.1.4 Signal Termination

The file does not haveermination nor pull upresistors forSCSlinterface.

8.1.5 Device Address Selection

To set the SCSdeviceaddress for thdile to 0 through 7, the hossystemmusthave aequipment to control
ID signal. This address setting is read during processing

Power Up
RST on SCSI BUS (RESET).

This value is used by théle firmware as thedevice ID to
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respond toselection
place thedevice ID on the busluring reconnection.

Note: Changing the IDsetting afterPower On isneglecteduntil RST oranother Power On. Thdefault
ID of the shippedfile is 0.

8.1.6 Parity Implementation

The file supports oddarity. Paritychecking may not béurnedoff. When aParity Error isdetected, the
file notifies to theinitiator to retry thelastoperation once. If th@rror persists, thdile will go into Bus Free
Phase. (See 7.2,'SCSI Bus Related Error HandlingBrotocol” onpage 7-2 formore detail.)

8.1.7 SCSI Bus Timings

The file conforms to theimings asspecified in theANSI SCSI-20ctober 17,1991.

8.1.8 Reset Implementation
The fileimplements theHard Resetoption asdefined in theSCSI-2 standard.

The fileresponds to RST by

1. Clear allcommands for allnitiators, includingcommands in theueue.
2. Release al6CSldevicereservations

3. Generate Unit Attention Condition

4. RestoreMode Parameters tdast saved values

5. Go into Bus Free Phase

Note: If a resetoccurs during a writ@peration, thdile will complete thewrite operation for the current
sector. This is to protect thesectorfrom being partiallyupdated, whichwill later cause ECC error.

The RST lineshould be heldactive for at least 25 usec to reset tlile. The file, however, mayespond to a
resetwhich isactive forlessthan 25usec.

ACTION TYPE SELF-TEST |CLEAR CLEAR | UNIT ATTN
COMMAND QUEUE

RST Hardware no yes yes yes

Power On Hardware yes yes yes yes

BUS DEVICE RESET| Message no yes yes yes

ABORT Message no yes no no

SEND DIAGNOSTICS | Command yes no no no

Figure 8-2. Matrix of resets/abort andelftestactions

8.1.9 Multi-Initiator Support

The fileimplements 'Untagged Queuing' sgecified inSCSI-2 tosupport themultiple initiator environ-
ment.
The actual implementation @escribed as following;

- Only onecommand foreach Initiator may be accepted at a time. If the secoothmand igeceived,
the file will respond withCHECK CONDITION status andsense data 0cOVERLAPPED COM-
MANDS ATTEMPTED. Both commands araborted.
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If the disconnecprivilege is notgranted for thecommandother thanlisted below from an initiatorwhile
one or more commands are pmogressfrom differentinitiator(s), thefile responds witBBUSY status.

- TESTUNIT READY
- INQUIRY
- REQUESTSENSE

« The priority of execution is described &sllowing;

1. TESTUNIT READY , INQUIRY or REQUESTSENSE commanaill be executed immediately
without disconnect.
2. All other commandswwill be queued in thalrive internal stack, anavill be executed inFIFO

fashion.

3. When alinked command ha®eenexecuted, thdile wait for the thecommandfrom the linked initi-
ator instead of processingpmmandfrom otherinitiators stacked in thelrive commandqueue.

4. Separate requesense data iprovided for each initiator.

5. Separatesynchronous data period anffaet aresupported foreach initiator bymeans of theSYN-
CHRONOUS DATATRANSFER REQUESTmessage.
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DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4163::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4190::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4261::pa.
DSMSSU588W NO APHOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4279::pa.
DSMSSU588W NO APHOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4484::pa.
DSMSSU588W NO APHOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4549::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4617::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4702::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4763::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4818::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4896::pa.
DSMSSU588W NO APHFFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5060::pa.
DSMSSU588W NO APHOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5126::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5237::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5289::pa.
DSMSSU588W NO APHOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5352::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5607::pa.
DSMSSU588W NO APHOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5636::pa.
DSMSSU588W NO APHFFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4163::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4190::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4261::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4279::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4484::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4549::pa.
DSMSSU588W NO APHOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4617::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4702::pa.
DSMSSU588W NO APRFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4763::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4818::pa.
DSMSSU588W NO APHOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4896::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5060::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5126::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5237::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5289::pa.



DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5352::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5607::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5636::pa.
DSMSSU588W NO APHOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4163::pa.
DSMSSU588W NO APHOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4190::pa.
DSMSSU588W NO APHOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4261::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4279::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4484::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4549::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4617::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4702::pa.
DSMSSU588W NO APHFFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4763::pa.
DSMSSU588W NO APHOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4818::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 4896::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5060::pa.
DSMSSU588W NO APHOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5126::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5237::pa.
DSMSSU588W NO APHOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5289::pa.
DSMSSU588W NO APHFFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5352::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5607::pa.
DSMSSU588W NO APHFOUND FOR 'PA'TAG.
DSMMOM395]1 'HSC-ISO1'LINE 5636::pa.



