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1. General

1.1 Introduction

This specification describes theostinterface toDVAA-2810.

The interfaceconforms to the CAMdraft proposal ver 3.2 for an AT attachment. witlertain limitations
described in section 2¥endor SpecificOptions” onpage 2-1.

1.2 Reference

- Working Draft of Informationtechnology - ATAttachmentinterface with Extension§ATA-2) dated on

September-1-93.

1.3 Related Document

OEM FunctionalSpecifications foDVAA-2810 2.5Inch HardDisk Drive with AT Interface

(S66G-8103).

1.4 Terminology

Drive
Host

Drive Lock function

Drive Locked mode

Drive Unlocked mode

Drive Frozen mode

High level security

Drive indicatesDVAA-2810.
Hostindicates the systerthat thedrive is atached to.

This is a powerful security featureWith a drive lock passwordusers carprevent
unauthorizedaccess to thdéarddisk drive even if the drive isemoved from thecom-
puter.

In this mode, thedrive disablesmediaaccesscommandsafter power on. Mediaaccess
commands arenabled by either an unloadkommand or areraseunit.

In this mode, thedrive enables alcommands. If gpassword is not set this mode is
enteredafter power on,otherwise it is entered by amnlock or aneraseunit
command.

In this mode, thedrive enables alcommandsxceptthose which camupdate the
drive lock function, set/change password. Tteve enters this mode via a Freeze
Lock command. It cannoquits this mode untibower off.

When thedrive lock function is enabled and the user password is forgotte ndtihe
can be unlocked via a master password.

Maximum level security When thedrive lock function is enabled and the user password is forgotten then

only the master password with an Erase Uoatmmand carunlock thedrive. Then
user data is erased.

0 Copyright IBM Corp. 1994 1-1
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2. Vendor Specific Options

The driveconforms to thereferenced specificationsyith vendorspecificoptionsdescribed below.

SeekOverlap When aseekcommand igssued the drivevill wait for the seek tocom-
plete before resetting thieusy bit in theinterfacestatusregister.

Sleep/standbymode When enteringsleep orstandby mode as @sult of acommand thebusy
bit in the statugegister willremain set until the transition to the new
state is complete.

Drive Lock Function This enables tharive to bepassword protectedfter power on. Refer to
8.1, “Drive Lock Function” onpage 8-1 for the details.
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3. Registers

Command Block Registers
Address Input Register Output Register
1FOh Data Data
1F1h Error Features
1F2h Sector Count Sector Count
1F3h Sector Number Sector Number
1F4h Cylinder Low Cylinder Low
1F5h Cylinder High Cylinder High
1F6h Drive/Head Drive/Head
1F7h Status Command
3F6h Alternate Status Device Control
3F7h Drive Address Not Used
Control Block Registers
3F6h Alternate Status Device Control
3F7h Drive Address Not Used

Figure 3-1. Register Set

The hostuses the register interface tmmmunicate to and from thadrive. The registers are accessed

through the host poraddresseshown.

The host should noaccessCommandBlock registersexcept Status Registevhen the StatuRegister BSY

bit = 1.

3.1 Alternate Status Register

Alternate Status Register

7
BSY

6
RDY

5 4
DWF | DSC

3
DRQ

2 1 0
COR | IDX | ERR

Figure 3-2. Alternate Status Register

0 Copyright IBM Corp. 1994
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This registercontains the same information as the StaRegister. The onhdifference isthat reading this
registerdoes not implyinterruptacknowledge oclear apending interrupt. Se8.13,“StatusRegister” on
page 3-5 for the definition of the bits in thiegister.

3.2 Command Register

This registercontains thecommandcode being sent to thdrive. Commandexecutionbegins immediately
after this register iswritten. Thecommand set is shown iRigure 6-1 onpage 6-1.

All other registersrequired for thecommand must be set ugefore writing theCommandRegister.

3.3 Cylinder High Register

This registercontains the high order bits of the startinglinder address for any disk access. At the end of
the commandthis register isupdated toreflect thecurrentcylinder number.

In LBA Mode this registercontainsBits 16-23. At the end of theommand this register isupdated toreflect
the current LBABIts 16-23.

The cylindernumber may bdrom zero to thenumber ofcylindersminus one.

3.4 Cylinder Low Register

This registercontains the low order 8 bits of the startinglinder address for any disk access. At the end of
the commandthis register isupdated toreflect thecurrentcylinder number.

In LBA Mode this registercontainsBits 8-15. At the end of theommand this register isupdated toreflect
the current LBABIts 8-15.

The cylindernumber may bdrom zero to thenumber ofcylindersminus one.

3.5 Data Register

This register isused to transfedata blocks between thdevice data buffer and thigost. It isalso theregister
throughwhich sectorinformation istransferred on a Formalrack command, anaonfiguration information
is transferred on an ldentify Driveommand.

All data transfers are 16 bitwide, except for ECyte transferswhich are 8 bitsvide. Datatransfers are
P10 only.

The registercontainsvalid data only wherDR Q=1 in theStatusRegister.

3.6 Device Control Register
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Device Control Register

7 6 5 4 3 2 1 0
- - - - 1 |[SRST |-IEN 0
Figure 3-3. DeviceControl Register
Bit Definitions
SRST (RST) SoftwareReset. Thedrive is held reset wheRST=1. SettingRST=0 re-enables

the drive.

The host must séRST=1 and wait for ateast 5microseconds before setting
RST=0, toensurethat thedrive recognizes the reset.

-IEN Interrupt Enable.WhenlEN=0, and thedrive is selected, driventerrupts to the
hostwill be enabled. WhenlEN=1, or thedrive is not selected, drivinterrupts to
the hostwill be disabled.

3.7 Drive Address Register

Drive Address Register

7 6 5 4 3 2 1 0
HIZ |-WTG | -H3 | -H2 | -H1 | -HO |-DS1 [-DS0O

Figure 3-4. Drive AddressRegister

This registercontains thenverteddrive select andhead selecaddresses of theurrently selected drive.

Bit Definitions

HizZz High Impedance. This bit is nadriven andwill always be in a highmpedance state.
-WTG -Write Gate. This bit is 0 whenvriting to the disk drive is in progress.
-H3,-H2,-H1,-HO -HeadSelect. These four bits are thene's complement of thieinary codedaddress

of the currentlyselectedchead. -HO is thdeast significant.

-DS1 -Drive Select 1. Drive select bit fordrive 1, activelow. DS1=0whendrive 1 (slave)
is selected and active.

-DSO0 -Drive Select 0. Drive select bit fordrive 0, activelow. DS0=0whendrive 0
(master) is selected and active.

3.8 Drive/Head Register

Drive/Head Register

5 4 3 2 1 0
1 DRV | HS3 | HS2 | HS1 | HSO

——
—o

Figure 3-5. Drive/HeadRegister
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This registercontains thedrive andhead numbers.

Bit Definitions

L

DRV

HS3,HS2,HS1,HSO

Binary encodechddresamodeselect. WhenL =0, addressing is by CH#&o0de. When
L=1, addressing is by LBAmode.

Drive. WhenDRV=0, drive 0 (master) is selectedVhenDRV=1, drive 1 (slave)
is selected.

HeadSelect. These four bitdndicate binary encodedddress of thdvead . HSO is the
least significant bit. Attcommandcompletion,these bits areipdated toreflect the
currently selectechead.

The headhumber may bdrom zero to thenumber ofheadsminus one.

In LBA mode, HS3 through HSO containits 24-27 of the LBA. Atcommand com-
pletion, these bits arapdated toreflect thecurrent LBA bits 24-27.

3.9 Error Register

Error Register

7 6
BBK | UNC

4 3 2 1 0
IDNF| 0 ABRT|TKONF| AMNF

o ol

Figure 3-6. Error Register

This registercontains status from thiastcommandexecuted by the drive, or a diagnostiode.

At the completion of anjcommandexcept Execute Drive Diagnostic, tlentents otfthis register are valid
always even ilERR =0 in the Statufegister.

Following a power on, aeset, orcompletion of an Execut®rive Diagnosticcommand this registercon-
tains a diagnostic code. Séégure 4-3 onpage 4-2 for the definition.

Bit Definitions

BBK
UNC

IDNF (IDN)
ABRT (ABT)

TKONF (TON)

AMNF (AMN)

Bad Block. BBK=1 indicates a badlock mark wasdetected in the requested sec-
tor's ID field.

UncorrectableDataError. UNC=1 indicates aruncorrectable data error has been
encountered.

ID Not Found. IDN=1 indicates the requested sector's fiBld could not be found.

AbortedCommand. ABT=1 indicates the requestetbmmand hadeen aborted
due to a drivestatus error or afnvalid parameter in amutputregister.

Track 0 NotFound. TON=1 indicatestrack 0 was not foundiuring a Recalibrate
command.

Address Mark NotFound. AMN=1 indicates the data addressark has not been
found after finding thecorrect ID field for the requested sector.

3-4 OEM InterfaceSpecifications foDVAA-2810



3.10 Features Register

This register iscommandspecific. This isused with the Set Features, Erase Uodtmmand.

3.11 Sector Count Register

This registercontains thenumber ofsectors of data requested to be transferred on a read or egéeation
between thénost and thalrive. If the value in theegister is set to 0, aount of 256sectors isspecified.

If the register iszero atcommandcompletion, thecommand wasuccessful. If not successfulbompleted,
the registercontains thenumber ofsectors which need to be transferredoirer to complete the request.

The contents of theegister are definedtherwise onsome commands. Theskfinitions are given in the
commanddescriptions.

3.12 Sector Number Register

This registercontains the starting sectaumber for anydisk data access for thmubsequentommand. The
sectornumber isfrom one to themaximum number ofectors per track.

In LBA mode, this registercontainsBits 0-7. At the end of the&eommand this register isupdated toreflect
the current LBABIts 0-7.

3.13 Status Register

Status Register

7 6 5 4 3 2 1 0
BSY | DRDY] DWF | DSC | DRQ | CORR IDX | ERR

Figure 3-7. Status Register

This registercontains thedrive status. The contents offiis register areupdatedwhenever an error occurs
and at the completion afachcommand.

If the hostreads thisregister when annterrupt is pending, it igonsidered to be thmterrupt acknowledge.
Any pending interrupt i€learedwhenever thigegister isread.

If BSY=1, no otherbits in theregister are valid.

Bit Definitions

BSY Busy. BSY =1 whenever thdrive is accessing the registers. Thest should not
read or write anyregisters wherBSY=1. If thehostreads anyegister when
BSY=1, thecontents of the StatuRegisterwill be returned.

DRDY (RDY) Drive Ready. RDY =1 indicatesthat thedrive is capable of responding to a
command. RDYwill be set to Oduring power on until thedrive is ready toaccept a
command. If thedrive detects arerror while processing @ommand, RDY issetto 0
until the Status Register is read by thest, at which time RDY is set back to 1.
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DWF

DSC

DRQ

CORR (COR)

IDX

ERR

Drive Write Fault. DWF =1 indicatesthat thedrive hasdetected a write faultondi-
tion. DWF is set to (after the Status Register is read by thest.

Drive SeekComplete. DS C=1 indicatesthat aseek hasompleted and thdrive

head issettled over a track. DSC is set to 0 by theve just before aseek begins.
When anerror occurs, this bit is not changed until the Status Register is read by the
host, at which time the biagain indicates theurrentseekcomplete status.

DataRequest. DRQ=1 indicatesthat thedrive is ready to transfer word or byte of
data between thbost and thdlrive.

CorrectedData. COR=1 indicatesthat acorrectable data error wancountered and
the data has beegorrected using the driveBCC. Thesector buffercontains the
corrected data and multi-sector reartmtinue. The bit is set to 0 whencammand
is received.

During multi-sectorreads,COR =1 onlywhile DRQ=1 for thesector or sectors
containing correctable errors.

During a multi-sectoreadverify operation, COR is set to 1 at the end of the opera-
tion if any of theverified sectorscontained a correctable error.

Index.IDX=1 once per revolution.SincelDX=1 only for avery short timeduring
each revolution, thdnost may not see it set todven if thehost isreading the Status
Registercontinuously. Therefore theost should not attempt to use IDX ftiming
purposes.

Error. ERR=1 indicatesthat anerror occurred during execution of the previous
command. The ErroRegister should be read to determine the error type. ditine
setsERR =0 when thenextcommand igeceivedfrom the host.
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4. Reset Response

There are threg¢ypes of reset in ATA asollows:

Power On Reset(POR)

Soft Reset SRST bit is set in the Driv€ontrol Register.
Hard Reset RESET-signal isnegated in ATA Bus.

The actions of eacheset isshown inFigure 4-1

POR | hard reset

soft reset

Aborting Host interface
Aborting Drive operation
Initialization of hardware
Internal diagnostics.
Spinning spindle
Initialization of registers ( Note.2 )
DASP handshake
PDIAG handshake
Reverting programmed parameters to default
— Number of CHS
(set by Initialize Drive Parameter)
— Multiple mode
— Look —ahead
Disable automatic power down 0 0
Power mode ldle Note.4
Reset timeout value to Standby Mode 0 0
Note. 5

OO oOooooo |
OO O0OO0O>XXO0OO0OOoOo

No

0 — execute
X — not execute

Figure 4-1. Reset Response Table
Note 1.Executeafter the data in write cache hégen written.

Note 2.Defaultvalue on POR ishown inFigure 4-2 onpage 4-2.

Note 3.According to setting by Seffeature command, Hetting of 66h is applied, disable reverting.

Note 4. In thecase of sleepnode, thedrive go tostandby mode. In otherase, the driveloes not change

current mode.

Note 5.After reset the time out value, it is set toh®urs.

0 Copyright IBM Corp. 1994
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4.1.1 Register Initialization

Register Default Value
Error Diagnostic Code
Sector Count 01h
Sector Number 01h
Cylinder Low 00h
Cylinder High 00h
Drive/Head AOh
Status 00h
Alternate Status 00h

Figure 4-2. Default Register Values

After power on, hardeset, or software reset, thegister values are initialized ahown inFigure 4-2.

Code Description

01h No error detected

02h Formatter device error

03h Sector buffer error

04h ECC circuitry error

05h Controller microprocessor error
8xh Slave drive failed

Figure 4-3. Diagnostic Codes

The meaning of th&rror Register diagnostic codes resultifgm power on, hardeset or theExecute Drive
Diagnosticcommand are shown iRigure 4-3.
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5. Command Protocol

The commands argrouped intodifferent classesiccording to therotocolsfollowed for commandexe-
cution. Thecommandclasses withtheir associategrotocols aredefinedbelow.

For all commands, the host mufitst check ifBSY=1, and shoulgroceed no further unless anuohtil
BSY=0. For allcommandsxcept Execute Drive Diagnostics aiitialize Drive Parameters the hostust
also wait forRDY =1 before proceeding.

Interrupts arecleared when théostreads the Status Registéssues a reset, or writes to ti@mmand
Register.

Figure 7-1 onpage 7-1 shows thdrive timeoutvalues.

5.1 Data In Commands
Thesecommandsare:
Identify Drive
ReadBuffer
Read Long
ReadMultiple
ReadSectors
Executionincludes the transfer of one anore 512byte (>512 bytes onReadLong) sectors of datdrom
the drive to thehost.

1. The hostwrites anyrequired parameters to the Features, Se€ount, SectorNumber,Cylinder, and
Drive/HeadRegisters.

2. The hostwrites thecommandcode to theCommandRegister.
3. For each sector (or block) afata to betransferred:
a. The drive setBSY=1 andprepares for data transfer.

b. When asector (or block) of data iavailable for transfer to thlost, thedrive setsBSY=0, sets
DRQ=1, andinterrupts the host.

c. In response to the interrupt, thestreads the Status Register.

d. The drive clears thaterrupt in response to the StatRegister being read.

e. The hosteads one sector (dylock) of data via theData Register.

f. The drive setdD RQ =0 after the sector (oblock)has beeinransferred to théwost.
4. For the Read Long command:

a. The drive setBSY=1 andprepares for data transfer.

b. When thesector of data is available for transfer to thest, thedrive setsBSY=0, setsDRQ=1,
and interrupts the host.

c. In response to the interrupt, thestreads the Status Register.

d. The drive clears thenterrupt in response to the StatRegister being read.

0 Copyright IBM Corp. 1994 5-1



e. The hosteads the sector afata via theData Register.

—h

The drive setdD RQ =0 after the sector haBeentransferred to thdost.

g. The drive setb RQ=1 when the ECytes are available for transfer to thest.
h. In response tdRQ=1, thehostreads the ECC bytes via tH2ata Register.

i. The drive setD RQ =0 after the ECC bytebave beenransferred to thdost.

The ReadMultiple commandtransfers onélock of data for eaclinterrupt. The othecommanddransfer
one sector oflata foreachinterrupt.

Note that thestatus data for a sector of dataagailable in the Status Registbefore the sector is transferred
to the host.

If the drive detects an invaligarameterthen itwill abort the command bgettingBSY=0,ERR=1,
ABT=1, andinterrupting the host.

If an uncorrectable error occurs, tligive will set BSY=0, ERR=1, and DRQ=1. Thdrive will then
store the error status in thHerror Register, andnterrupt the host. Theegisters willcontain the location
(CHS) of thesector in error.

If an UncorrectableDataError (UNC=1) occurs, thedefective data will baransferredfrom the media to
the sector buffer, andill be available to be transferred to thmst, at the host's option. lcase ofRead
Multiple command, the host shoultbmpletetransfer theblock whichincludes errofrom the sector buffer
and terminate whatever kind of type of error occurred.

If an error occurghat iscorrectable by using theECC, the datawill be corrected and the transfaiill con-
tinue. Theresultwill appearlike a normaltransfer excepthat thedrive will set COR=1 in the Status
Register.

If an error occurghat iscorrectable byretries, the datavill be corrected and the transfeiill continue
normally. Therewill be no indication to thehost that anyretry occurred.

All data transfers to thénost through théData Register are 16 bits, except for the ECC bytes, which are 8
bits.

5.2 Data Out Commands

Thesecommandsre:
Disable Password
EraseUnit
FormatTrack
Set Password
Unlock

.+ Write Buffer

« Write Long

« Write Multiple
- Write Sectors

« Write Verify
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Executionincludes the transfer of one anore 512byte (>512 bytes on WriteLong) sectors of datdrom
the host to thalrive.

1. The hostwrites anyrequired parameters to the Features, Se€&ount, SectorNumber,Cylinder, and
Drive/HeadRegisters.

2. The hostwrites thecommandcode to theCommandRegister.
3. The drive set8SY=1.
4. For each sector (or block) afata to betransferred:
a. The drive setBSY=0 andDR Q=1 when it isready toreceive asector (or block).
b. The hostwrites one sector (oblock) of data via theéData Register.
c. The drive set8 SY =1 after it has received thsector (or block).
d. When thedrive has finished processing tlsector (or block), itsetsBSY =0, andinterrupts the host.
e. In response to the interrupt, thestreads the Status Register.
f. The drive clears thénterrupt in response to the StatRegister being read.
5. For the WriteLong command:
a. The drive setBSY=0 andDR Q=1 when it isready toreceive asector.

The hostwrites one sector of data via tH2ata Register.

O

. The drive set8SY =1 after it has received thsector.

. When thedrive has finished processing tlsector, itsetsBSY=0 andDRQ=1.

o o

e. In response tbRQ=1, thehostwrites the ECC bytes via thBata Register.

-

After receiving the ECC hies, thedrive setsBSY=1.
g. After processing the ECC bytes, theive setsBSY =0 andinterrupts the host.
h. In response to the interrupt, thestreads the Status Register.

i. The drive clears thénterrupt in response to the StatRegister being read.

The Write Multiplecommandtransfers onélock of data for eaclinterrupt. The othecommandsdransfer
one sector oflata foreachinterrupt.

If the drive detects an invaligarameterthen itwill abort the command bgettingBSY=0,ERR=1,
ABT=1, andinterrupting the host.

If an uncorrectable error occurs, tldeive will set BSY=0 andERR=1, store the error status in thHerror
Register, andnterrupt the host. Theegisters willcontain the locatiofCHS) of thesector in error.

All data transfers to the drivehrough theData Register are 16 bits, except for the ECC bytes, which are 8
bits.

5.3 Non-Data Commands

Thesecommandsare:
Check PoweMode
Execute Drive Diagnostics

Erase Prepare
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FreezelLock

Idle

Initialize Drive Parameters
ReadVerify Sectors
Recalibrate

Seek

Set Features

Set Multiple

Sleep

Standby

Execution ofthesecommandsnvolves no data transfer.

1. The hostwrites anyrequired parameters to the Features, Se€ount, SectorNumber,Cylinder, and
Drive/HeadRegisters.

The hostwrites thecommandcode to theCommandRegister.
The drive set8SY=1.
When thedrive has finished processing ttemmand, itsetsBSY =0, andinterrupts the host.

In response to the interrupt, thestreads the Status Register.

o v~ w N

The drive clears thenterrupt in response to the StatRegister being read.

5.4 DMA Data Transfer Commands
Thesecommandsare:
Read DMA
« Write DMA

Datatransfer using DMAcommanddiffer in two waysfrom PIO transfers:
data transfers arperformed using thelave-DMA channel
no intermediate sectanterrupts ardssued onmulti-sectorcommands
Initiation of the DMA transfercommands isdentical to theReadSector or Write Sectocommandsexcept
that the hosinitializes theslave-DMA channel prior tassuing thecommand.
The interrupt handler for DM Aransfers is different irthat:
no intermediate sectanterrupts ardssued onmulti-sectorcommands
the host resets the DM A&hannel prior toreadingstatus from thelrive.
The DMA protocolallows highperformance multi-tasking operatirgystems to eliminate processor over-
headassociatedvith PI1O transfers.
1. Hostinitializes theslave-DMA channel

2. Hostwrites anyrequired parameters to the Features, Se€@ount, SectorNumber, Cyinder and
Drive/Headregisters.
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Hostwrites commandcode to theCommandRegister

The drive setDMARQ when it isready to transfer anpart of the data.
Hosttransfers the data using the DMA transfaotocol currently ineffect.

When all of the data haseentransferred, the drive generates imerrupt to the host.
Host resets theslave-DMA channel

Hostreads the g&atusRegisterand, optionally, theError Register

5. CommandProtocol
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6. Command Descriptions

Command Hex Code Binar%_Code
It
7654321
Check Power Mode ES 111001
Check Power Mode* 98 100110
Disable Password F6 111110
Execute Drive Diagnostics 90 100100
Erase Prepare F3 111100
Erase Unit F4 111101
Format Track 50 010100
Freeze Lock F5 111101
Identify Drive EC 111011
ldle E3 111000
ldle* 97 100101
ldle Immediate El 111000
ldle Immediate* 95 100101
Initialize Drive Parameters 91 100100
Read Buffer E4 111001
Read DMA Eretry) C8 110010
Read DMA (no retry) C9 110010
Read Long Eretry) 22 001000
Read Long (no retry) 23 001000
Read Multiple C4 110001
Read Sectors Eretry) 20 001000
Read Sectors (no retry) 21 001000
Read Verify Sectors Eretry) 40 010000
Read Verify Sectors (no retry) 41 010000
Recalibrate 1x 0001 ——
Seek 7X 0111 —-~—
Set Features EF 111011
Set Multiple C6 110001
Set Password F1 111100
Sleep E6 111001
Sleep* 99 100110
Standby E2 111000
Standby* 96 100101
Standby Immediate EO 111000
Standby Immediate* 94 100101
Unlock F2 111100

Commands marked * are alternatemmandcodes for previouslefinedcommands.

Figure 6-1. Command Set --Continued ---
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Command Hex Code Binar%_Code
It

76543210
Write Buffer E8 11101000
Write DMA Eretry) CA 11001010
Write DMA (no retry) CB 11001011
Write Long Eretry) 32 00110010
Write Long (no retry) 33 00110011
Write Multiple C5 11000101
Write Sectors Eretry) 30 00110000
Write Sectors (no retry) 31 00110001
Write Verify 3C 00111100

Figure 6-2.

Command Set

Figure 6-1 onpage 6-1 andrigure 6-2 shows theommands that are supported by tive. The following
symbols are used in theommanddescriptions:

Output Registers

0
1
D

X
Input Registers
0
1
H

\Y,

Indicatesthat the bit must be set to 0.
Indicatesthat the bit must be set to 1.

The drivenumber bit. Indicatesthat thedrive number bit of the Dnve/HeadRegister
should be specifiedZero selects thanasterdrive and one selects the slave drive.

Head number.Indicatesthat theheadnumber part of the Ove/HeadRegister is an
outputparameter and should epecified.

LBA mode. Indicates the addressingode. Zerospecifies CHS mode and ortmes LBA
addressingnode.

Retry. Indicatesthat the Retry bit of theCommandRegister should bepecified.
Valid. Indicatesthat the bit is part of amutputparameter and should specified.
Indicatesthat the hexcharacter is not used.

Indicatesthat the bit is notused.

Indicatesthat the bit isalways set to 0.
Indicatesthat the bit isalways set to 1.

Head number.Indicatesthat theheadnumber part of the Dve/HeadRegister is arinput
parameter andavill be set by thedrive.

Valid. Indicatesthat the bit is part of an inpuparameter anavill be set to 0 or 1 by the
drive.

Indicatesthat the bit is not part of an inpygarameter.

The commandlescriptionsshow the contents of the Status and ErRagisters after the drive haompleted
processing theommand and hasiterrupted the host.
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6.1 Check Power Mode

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | —-=-—-=-—-=-—-= pbata | —-=-—-=-—-=—-=
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count | — ————— — — Sector Count VVVVVVVY
Sector Number | — = - - — - — — Sector Number | — = - - — - — —
Cylinder Low | — == - —— — — Cylinder Low | — == — — — — —
Cylinder High | — == - — - — — Cylinder High | — == - - - — —
Drive/Head 101D —---~- Drive/lHead | - — - — - — — —
Command 111001001 Status ...See Below...
Error Register Status Register
716 [543 ]2 |10 716 [543 ]2 |10
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
o000 O]V | O0]O 0|00 | —-|]—-]0]—-1]V

Figure 6-3. Check PoweMode CommandE5h)

The Check PoweMode commandwill report whether tharive isspun up and thenedia isavailable for
immediateaccess.

Input Parameters From The Drive

Sector Count The power modeode. Thecommandreturns FFh in the Sectd@ountRegister if
the spindlemotor is atspeed and thdrive is not inStandby orSleepmode. Other-
wise, theSectorCount Registerwill be set to 0.
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6.2 Disable Password

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | —-=-—-=-—-=-—-= pbata | —-=-—-=-—-=—-=
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count | — ————— — — Sector Count | — = ————— —
Sector Number | — = - - - - - — Sector Number | — = - - — - — —
Cylinder Low | — == - —— — — Cylinder Low | — = = — — — — —
Cylinder High | — == - — - — — Cylinder High | — == - - - — —
Drive/Head 101D —---~- Drive/lHead | - — - — - — — —
Command 11110110 Status ...See Below...
Error Register Status Register
716 [543 ]2 |10 716 [543 ]2 |10
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
o000 O]V | O0]O o |V |0 |V | —-]0]|-1]V

Figure 6-4. Disable Passwor€ommand(F6h)

The Disable Passwordommandrequests a transfer of single sector of datg€rom the hostincluding infor-
mation specified inFigure 6-5. Then thedrive checks the transferrgzhssword. If the User Password or
Master Passwordnatch thedrive disables the lockunction. Thiscommanddoes not change thiglaster
Password which may bee-activated later by settingser Password.

Word Description

00 Control word
bit 0 . ldentifier; 1 — Master, 0 — User
bit 1 —15 : Reserved
01-16 Password ( 32 bytes )

17-255 Reserved

Figure 6-5. Password Information for Passwodisablecommand

The drivewill compare the passworgkent from thishost with thatspecified in thecontrol word.

Identifier Zero indicatesthat thedrive shouldcheck the supplied password against the user
password stored internally. Onedicatesthat thedrive should check thegiven pass-
word against themaster password storedternally.
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6.3 Execute Drive Diagnostics

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pata @ @ | -=-—-=—-=-—-- Data | - == - - - =
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count | — = ————— — Sector Count | — — — — — — — —
Sector Number | — = - — - - — — Sector Number | — = — — — — — —
Cylinder Low | — = = ——— — — Cylinder Low | — — - - - — — —
Cylinder High | — - ——-—-—-—— Cylinder High | — - ——-—-———
Drive/Head 101 —-——-—-—--— Drive/Head @ | — - - — — — — —
Command 10010000 Status ...See Below...
Error Register Status Register
716 [543 ]2 |10 716 [543 ]2 |10

BSY|RDY|DWHDSC|DRQ|COR|IDX |ERR

VIV |V | V]|V ]V V]V o0 0| —=|—=1]0]—-10

Figure 6-6. Execute Drive Diagnostic€ommand(90h)

The Execute Drive Diagnostiasommandperforms the internal diagnosttestsimplemented by thelrive.
The results of the test aigored in theError Register.

The normal ErroRegister bit definitions do noapply to thiscommand. Instead, thaegistercontains a
diagnostic code. Seigure 4-3 onpage 4-2 for the definition.
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6.4 Erase Prepare

Command Block Output Registers

Command Block Input Registers

Register 76543210 Register 76543210
Data @ = | -—--—-—-—--- Data | - == - - - =
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count | — = ————— — Sector Count | — — — — — — — —
Sector Number | — = - — - - — — Sector Number | — = — — — — — —
Cylinder Low | — == — - - — — Cylinder Low | — — - - - — — —
Cylinder High | — - ——-—-—-—— Cylinder High | - - - - - —-——
Drive/Head 101D —---~- Drive/Head @ | — - - - - — — —
Command 11110011 Status ...See Below...

Error Register

Status Register

716 514132 ]1]0
BBK{UNC| O [IDN| O |ABT|[TON|AMN
0 (0000 ]V |O0O]|O

716 |5 (432 ]1]0
BSY|RDY|DWHDSC|DRQ|COR|IDX |ERR
o |vi|o |V | —10]—-1]V

Figure 6-7. Erase Prepar€ommand(F3h)

The Erase Prepareommandmust beissuedimmediately before the Eradénit Command toenabledrive

erasing andinlocking. Thiscommand is tgpreventaccidental erasure of the drive.

This commanddoes not request tdatatransfer.
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6.5 Erase Unit

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | —-=-—-=-—-=-—-= pbata | —-=-—-=-—-=—-=
Feature VVVVVVVY Error ...See Below...
Sector Count | — ————— — — Sector Count | — = ————— —
Sector Number | — = - - - - - — Sector Number | — = - - — - — —
Cylinder Low | — == - —— — — Cylinder Low | — == — — — — —
Cylinder High | — == - — - — — Cylinder High | — == - - - — —
Drive/Head 101D —---~- Drive/lHead | - — - — - — — —
Command 11110100 Status ...See Below...
Error Register Status Register
716 [543 ]2 |10 716 [543 ]2 |10
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
0|00 ]O0O]O]|]V]|V]YV o |V |0 |V | —-]0]|-1]V

Figure 6-8. Erase UnitCommand(F4h)

This commandrequests to transfer single sector datdrom the hostincluding information specified in
Figure 6-9.

If the password does nahatch then thalrive rejects thecommand with amborted eror.

Word Description

00 Control word
bit 0 . ldentifier; 1 — Master, 0 — User
bit 1 —15 : Reserved
01-16 Password ( 32 bytes )

17-255 Reserved

Figure 6-9. Erase Unitinformation

Identifier Zero indicatesthat thedrive shouldcheck the supplied password against the user
password stored internally. Onedicatesthat thedrive should check thegiven pass-
word against themaster password storedternally.

The Erase Unicommanderase all usedata. Theerasepreparecommand should beompleted immediately

prior to the Erase Unitommand. If thedrive receives arcraseUnit command without grior Erase
Preparecommand thealrive aborts theeraseunit command.
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This commanddisables the drive lockunction, however the master passwordsisl stored internally within
the drive and may be re-activated later when a new psasword iset.

Feature When Featuregegister isDDH, the drive adapts theskew byitself. Otherwise,
currentskewparameters are retained.
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6.6 Format Track

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | -=-—-=-=--—-= pbata | —-=-—-=-—-=—-=
Feature | ————— — — — Error ...See Below...
Sector Count | — ————— — — Sector Count | — ————— — —
Sector Number VVVVVVVY Sector Number VVVVVVVY
Cylinder Low VVVVVVVY Cylinder Low VVVVVVVY
Cylinder High VVVVVVVY Cylinder High VVVVVVVY
Drive/Head 1LIDHHHH Drive/Head ————HHHH
Command 01010000 Status ...See Below...
Error Register Status Register
7 16|54 132 1]0 7 16 |5 4132 1]0
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
o0 (0 |VvV | O]V | O0]O o (V| V|V |{=1]0]-1]V

Figure 6-10. FormatTrack Command50h)

The FormatTrack commandformats asingletrack on thedrive. Each goodsector of data on the traakill
be initialized tozero. Any data previously stored on the trashl be lost.

The hostwrites a sectocontaining a format table to thdrive. Theformat table shouldontain twobytes
for each sector on the track to be formatted. Thst byte should contain a descriptoalue and the second
byte should contain theectornumber. The dscriptor valueshould be O for a goodector, and anyther
descriptorvalueswill be ignored. The remaining bytes of the secfollowing the format table arégnored.

Since driveperformance is optimal at libterleave, and the drive uses relativlck addressing internally,
the drivewill alwaysformat a track in the same way noatter whatsectornumbering isspecified in the
formattable.

Output Parameters To The Drive
Sector Number In LBA mode, this register specifies LBAaddress bits 0 - 7 to bermatted.(L=1)
Cylinder High/Low The cylindernumber of thetrack to be formatted(L=0)

In LBA mode, this register specifies LBAaddress bits 8 - 18Low), 16 - 23 (High) to
be formatted(L=1)

H The headhumber of thetrack to be formatted(L=0)
In LBA mode, this register specifies LBAaddress bits 24 - 27 to lermatted.(L=1)
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Input Parameters From The Drive

Sector Number In LBA mode, this register specifiesurrent LBA address bit®-7. (L=1)

Cylinder High/Low In LBA mode, this register specifiegsurrent LBA address bits 8 - 1§Low), 16 - 23
(High)

H In LBA mode, this register specifiesurrent LBA address bits 24 - 2{L=1)

Error The ErrorRegister. AnAbort error (ABT=1) will be returned under théollowing
conditions:

« The sectorcountdoes notmatch the number ofectors per track.
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6.7 Freeze Lock

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | —-=-—-=-—-=-—-= pbata | —-=-—-=-—-=—-=
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count | — ————— — — Sector Count | — = ————— —
Sector Number | — = - - - - - — Sector Number | — = - - — - — —
Cylinder Low | — == - —— — — Cylinder Low | — == — — — — —
Cylinder High | — == - — - — — Cylinder High | — == - - - — —
Drive/Head 101D —---~- Drive/lHead | - — - — - — — —
Command 11110101 Status ...See Below...
Error Register Status Register
716 [543 ]2 |10 716 [543 ]2 |10
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
o000 O]V | O0]O o|vi|io|j]o]|—-]0]—-]V

Figure 6-11. FreezeLock Command(F5h)

The Freezd.ock Commandsets the drive to frozemode. After thiscommand iscompleted any other
commandswhich update thedrive lock function arerejected. Frozen mode is quit by Powaenff.

- Set Password

- Unlock

« Freezelock

- Disable Password
- EraseUnit
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6.8 Identify Drive

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | —-=-—-=-—-=-—-= pbata | —-=-—-=-—-=—-=
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count | — ————— — — Sector Count | — = ————— —
Sector Number | — = - - — - — — Sector Number | — = - - — - — —
Cylinder Low | — == - —— — — Cylinder Low | — = = — — — — —
Cylinder High | — == - — - — — Cylinder High | — == - - - — —
Drive/Head 101D —---~- Drive/lHead | - — - — - — — —
Command 11101100 Status ...See Below...
Error Register Status Register
716 [543 ]2 |10 716 [543 ]2 |10
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
o000 O]V | O0]O o|Vvi|o|—-]—-]0]-1]V

Figure 6-12. IdentifyDrive Command(ECh)
The ldentify Drivecommandrequests tharive to transferconfiguration information to théost. Thedrive

will transfer a sector to thkostcontaining the information in Figur&-13 on page 6-13. Thhlentify Drive
information is notaffected by the Initializeédrive Parametersommand.

6-12 OEM InterfaceSpecifications foDVAA-2810



Word Content Description

00 045AH Drive classification, bit assignments:

15(=0): 1=not magnet|c disk drive

14(=0): 1=format speed tolerance gaP required
13(=0): 1=track offset ortion available

12(=0): 1=data strobe offset option available
11(=0): 1=rotational speed tolerance > 0.5%

10(=1): 1=disk transfer rate > 10 Mbps
9(=0): 1=disk transfer rat e > 5 Mbps but = 10 Mbps
8(=0): 1=disk transfer rate <= 5 Mbps
7(=0): 1=removable cartridge drive
6(=1): 1=fixed drive
5(=0): 1=spindle motor control option implemented
4(=1): 1=head switch time > 15 us
3(=1): 1=not MFM encoded
2(=0): 1=soft sectored
1(=1): 1=hard sectored
0(=0): reserved
01 Note.l Number of cylinders in default translate mode
02 0 Number of removable cylinders
03 Note.2 Number of heads in default translate mode
04 0 Reserved
05 0 Reserved
06 Note.3 Number of sectors per track in default translate mode
07 0000H Number of bytes of sector gap
08 0000H Number of bytes in sync field
09 0000H Reserved
10-19 XXXX Serial number in ASCIlI (0 = not specified)

20 0003H Controller type:
0003: dual ported, multiple sector buffer
with look —ahead read

21 0040H Buffer size in 512  —byte increments
22 00xxH Number of ECC bytes as currently selected via
the set features command
2326 XXXX Microcode version in ASCII
2746 Note.4 Model number in ASCII
47 0010H Number of sectors that can be transferred per

interrupt on Read and Write Multiple commands
48 0000H Capable of double word 1/0O, '0000'= cannot perform
49 OF00H Capabilities, bit assignments:
15-12(=0) Reserved
11(=1) IORDY Supported
10(=1) IORDY can be disabled
9(=1) 1=LBA Supported
8(=1) 1=DMA Supported
7— 0(=0) Reserved
50 0000H Reserved
51 0200H PIO data transfer cycle timing mode

Figure 6-13. ldentify driveinformation --- Continued ---
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Word Content Description
52 0000H DMA data transfer cycle timing mode
Refer Word 62 and 63
53 0003H Validity flag of the word
15— 2(=0)  Reserved
1 1= Word 64-70 are Valid
0 1= Word 54-58 are Valid
54 XXXXH Number of current cylinders
55 XXXXH Number of current heads
56 XXXXH Number of current sectors per track
57-58 XXXXH Current capacity in sectors
Word 57 specifies the low word of the capacity
59 0XXXH Current Multiple setting. bit assignments
15— 9(=0)  Reserved
8 1= Multiple Sector Setting is Valid
-0 xxh = Current setting for number of sectors
6061 Note.5 Total Number of User Addressable Sectors
Word 60 specifies the low word of the number
62 xx07H Single Word DMA Transfer Capability
15— 8 Sin?le word DMA transfer mode active
7— 0(=7) Single word DMA transfer modes supported
63 xx03H Multiword DMA Transfer Capability
15— 8 Multi word DMA transfer mode active
7— 0(=3) Multi word DMA transfer modes supported
64 0001H Flow Control PIO Transfer Modes Supported
15— 85:0; Reserved
7— 0(=1) Advanced PIO Transfer Modes Supported
‘01" = PIO Mode 3 Supported
65 00FOH Minimum Multiword DMA Transfer Cycle Time Per Word
15— 0(=F0) Cycle time in nanoseconds
66 00FOH #/I,anufacturer's Recommended Multiword DMA Transfer Cycle
ime
15— 0(=F0) Cycle time in nanoseconds
67 00FOH Minimum PIO Transfer Cycle Time Without Flow Control
15— 0(=14E) Cycle time in nanoseconds.
68 00B4H Minimum PIO Transfer Cycle Time With IORDY Flow Control
15— 0(=14E) Cycle time in nanoseconds.
69-127 | 0000H Reserved
128 XXXXH Drive Lock Function. Bit assignments
0 Capability 1= Supgort
1 Enable/Disable 1= Enabled
2 Lock 1= Locked
3 Freeze 1= Frozen
4 Expire 1= Expired
8 Security Level 1= Maximum,0= High
9-15 Reserved
129 XXXXH Current Set Feature Option. Bit assignments
0 Write Cache 1= Enabled
1 Read Look —ahead 1= Enabled
2 Reverting by Software Reset 1= Enabled
3 Auto reassign 1= Enabled
4-15 Reserved
130-255 | 0000H Reserved

Figure 6-14. ldentify driveinformation.
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Note 1. The number ofylinders isshown inFigure 6-15 on page 6-15.

Note 2. The number ofieads isshown inFigure 6-15 on page 6-15.

Note 3. The number afectors per track ishown inFigure 6-15 on page 6-15.

Note 4. Themodelnumber in ASCII isDVAA-2810".

Note 5. TotalNumber ofUser Addressable Sectors ghown inFigure 6-15 on page 6-15.

The following listshows thesummary of theNote 1through 5.

Model Number Number Number Number Number of
and of of of User
Capacity Cylinder Head Sectors Addressable

ITrack Sectors
DVAA-2810 (810MB) 623h= 1571 10h= 16 03Fh= 63 1829D0h=1583568

Figure 6-15. Logical Number ofCylinder,Head, Sectors/Track, and User Addressalflectors
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6.9 Idle

Command Block Output Registers

Command Block Input Registers

Register 76543210 Register 76543210
Data @ = | -—--—-—-—--- Data | - == - - - =
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count VVVVVVVY Sector Count | — = ——— — — —
Sector Number | — = - — - - — — Sector Number | — = — — — — — —
Cylinder Low | — == — - - — — Cylinder Low | — — - - - — — —
Cylinder High | — - ——-—-—-—— Cylinder High | - - - - - —-——
Drive/Head 101D —---~- Drive/Head @ | — - - - - — — —
Command 11100011 Status ...See Below...

Error Register

Status Register

716 514132 ]1]0
BBK{UNC| O [IDN| O |ABT|[TON|AMN
0 (0000 ]V |O0O]|O

716 |5 (432 ]1]0
BSY|RDY|DWHDSC|DRQ|COR|IDX |ERR
o |vi|o |V | —10]—-1]V

Figure 6-16. Idle Command(E3h)

The Idlecommandcauses the drive tenter Idlemode. Thedrive isspun up tooperatingspeed. If the
drive is alreadyspinning, the spin up sequence is not executed. filmeout parameter may besed to

enable theautomatic power dowmsequence.

During Idle mode the drive ispun up andeady torespond to host commands, bexecution may take

slightly longer becaussomedrive circuitry must bereactivated.

Output Parameters To The Drive

Sector Count

TimeoutParameter.

Izero,then the timeouinterval is set for Zhours.

than zero, theimeoutinterval is set for(Timeout Parameter x Heconds.

When the automatipower downsequence is enabled, thieive will enter Standby
mode automatically if theimeoutinterval expireswith no drive accesgrom the host.
The timeoutinterval will be reinitialized if there is adrive accesdbefore thetimeout

interval expires.
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6.10 Ildle Immediate

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | —-=-—-=-—-=-—-= pbata | —-=-—-=-—-=—-=
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count | — ————— — — Sector Count | — = ————— —
Sector Number | — = - - — - — — Sector Number | — = - - — - — —
Cylinder Low | — == - —— — — Cylinder Low | — == — — — — —
Cylinder High | — == - — - — — Cylinder High | — == - - - — —
Drive/Head 101D —---~- Drive/lHead | - — - — - — — —
Command 11100001 Status ...See Below...
Error Register Status Register
716 [543 ]2 |10 716 [543 ]2 |10
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
o000 O]V | O0]O o |V |0 |V | —-]0]|-1]V

Figure 6-17. Idle ImmediateCommand(E1h)

The ldleImmediatecommandcauses the drive tenter Idlemode. Thedrive isspun up tooperatingspeed.
If the drive is alreadyspinning, the spin up sequence is not executed.

During Idle mode the drive ispun up andeady torespond to host commands, bexecution may take
slightly longer becauseomedrive circuitry must bereactivated.

The IdlelImmediatecommand is nogffect to autopower down timeout parameter.
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6.11

Initialize Drive Parameters

Command Block Output Registers

Command Block Input Registers

Register 76543210 Register 76543210
pata | -=-—-=-—---=- pata | -=-—-—-—---=-
Feature | ———————— = i

Sector Count

Sector Count

Sector Number

Sector Number

Cylinder Low | — == — - - — — Cylinder Low | — — - - - — — —
Cylinder High | — - - - - - - - Cylinder High | — = - - —— ——
Drive/Head 101DHHHH Drive/Head | — — — — — — — —
Command 10010001 Status ...See Below...

Error Register

Status Register

716 514132 ]1]0
BBK{UNC| O [IDN| O |ABT|[TON|AMN
0 (0000 ]V |O0O]|O

716 |5 (432 ]1]0
BSY|RDY|DWHDSC|DRQ|COR|IDX |ERR
I A I O I e

Figure 6-18. InitializeDrive ParametersCommand(91h)

The Initialize DriveParametereommandenables thénost to set the number afectors per track and the
number ofheadsminus 1, percylinder. Words54-58 inldentify Drive Informationreflectsthese parameters.

The parameters remain igffectuntil following events:

- Anotherlnitialize Drive Parametereommand igeceived.

« The drive ispoweredoff.

« Hardreset isoccurred.
« Soft reset isoccurred and the Sdéteature option of CCh is sétstead of 66h.

Output Parameters To The Drive

Sector Count

H The number oheadsminus 1 percylinder. Theminimum is 0 and the maximum is
15. Howeverinline with CAM any othervaluewill be accepted butrive operation

is then not guaranteed.
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6.12 Read Buffer

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | —-=-—-=-—-=-—-= pbata | —-=-—-=-—-=—-=
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count | — ————— — — Sector Count | — = ————— —
Sector Number | — = - - — - — — Sector Number | — = - - — - — —
Cylinder Low | — == - —— — — Cylinder Low | — == — — — — —
Cylinder High | — == - — - — — Cylinder High | — == - - - — —
Drive/Head 101D —---~- Drive/lHead | - — - — - — — —
Command 11100100 Status ...See Below...
Error Register Status Register
716 [543 ]2 |10 716 [543 ]2 |10
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
o000 O]V | O0]O o|Vvi|o|—-]—-]0]-1]V

Figure 6-19. ReadBuffer Command(E4h)

The ReadBuffer commandtransfers a sectdrom the sector buffer to thénost. Thesector is transferred
through theData Register 16 bits at a time.

The sector transferredill be from the samepart of thebuffer written to by thelast Write Buffer command.

The contents of theector may balifferent if any reads or writehave occurresgince theWrite Buffer
command wasssued.
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6.13

Read DMA

Command Block Output Registers

Command Block Input Registers

Register 76543210 Register 76543210
pata | - =-—-—----= pata | -=-—-—----=
Feature | ——=—-——-—-—— Error ...See Below...

Sector Count

VVVVVVYVY

Sector Count

VVVVVVYVY

Sector Number

VVVVVVYVY

Sector Number

VVVVVVYVY

Cylinder Low VVVVVVVY Cylinder Low VVVVVVVY
Cylinder High VVVVVVVY Cylinder High VVVVVVVY
Drive/Head 1LIDHHHH Drive/Head ————HHHH
Command 1100100R Status ...See Below...
Error Register Status Register

7 16|54 132 1]0 7 16 |5 4132 1]0
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
VI io|o |V ] o]V o]V o (v 0|V |{—=1]0|-1]V

Figure 6-20. Read DMA CommandC8h/C9h)

The Read DMA commandtransfers one omore sectorsfrom thedrive to thehost. Thesectors are trans-
ferredthrough theData Register 16 bits at a time.

The hostinitializes aslave-DMA channel prior tassuing thecommand The dattransfers are qualified by
DMARQ and areperformed by the slave-DMA channel. Thigive issues only onénterrupt percommand

to indicatethat datatransfer haderminated and status @&vailable.

If an uncorrectable error occurs, the readl be terminated at thdailing sector.

Output Parameters To The Drive

Sector Count

sectorswill be transferred.

Sector Number

In LBA mode, this register specifies LBAaddress bits 0 - 7 to be transferrdd.=1)

Cylinder High/Low

In LBA mode, this register specifies LBAaddress bits 8 - 15Low) 16 - 23 (High) to

be transferred(L=1)

The number of continuousectors to be transferred. If zerospecified,then 256

The sectomumber of thefirst sector to be transferredL=0)

The cylindernumber of thefirst sector to be transferredL=0)

H The headhumber of thefirst sector to be transferredL=0)

In LBA mode, this register specifies LBAbits 24-27 to be transferredL=1)
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R The retry bit. If set toone, thenretries are disabled.
Input Parameters From The Drive

Sector Count The number ofequested sectors not transferretlhis will be zero, unless amnre-
coverable error occurs.

Sector Number The sectomumber of thelast transferred sectofL=0)
In LBA mode, this registercontains current LBA bits 0 - A.L=1)
Cylinder High/Low The cylindernumber of thelast transferred secto(L=0)

In LBA mode, this registercontains current LBA bits 8 - 18Low), 16 - 23 (High).
(L=1)

H The headhumber of thesector to be transferredL=0)

In LBA mode, this registercontains current LBA bits 24 - 2{L=1)
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6.14

Read Long

Command Block Output Registers

Command Block Input Registers

Register 76543210 Register 76543210
pata | - =-—-—----= pata | -=-—-—----=
Feature | ——=—-——-—-—— Error ...See Below...

Sector Count

00000001

Sector Count

Sector Number

VVVVVVYVY

Sector Number

VVVVVVYVY

Cylinder Low VVVVVVVY Cylinder Low VVVVVVVY
Cylinder High VVVVVVVY Cylinder High VVVVVVVY
Drive/Head 1LIDHHHH Drive/Head ————HHHH
Command 0010001R Status ...See Below...
Error Register Status Register

7 16|54 132 1]0 7 16 |5 4132 1]0
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
VI io|o |V ] o]V o]V o (v 0|V |{—=1]0|-1]V

Figure 6-21. ReadLong Command(22h/23h)

The Read Long commantlansfers the data and ECC bytes of the desighated s&ctorthe drive to the

host.

After 512 bytes of data havieeentransferred, the drivavill set DRQ=1 toindicatethat thedrive is ready to
transfer the ECC bytes to theost. The data isransferred 16 bits at a time, and the ECC bytes are trans-
ferred 8bits at a time. Thenumber of ECChytes are 4 or 18 according to setting of $&tature option.

The default setting is 4 bytes of ECdata.

The commandnakes asingleattempt toread the data and does not check the data uBi@g, whatever is
read isreturned to the host.

Output Parameters To The Drive

Sector Count

Sector Number

Cylinder High/Low

The number of continuousectors to be transferred. The Sec@ountmust be set
to one.

The sectomumber of thesector to be transferredL=0)
In LBA mode, this registercontains LBA bits 0 - 7(L=1)
The cylindernumber of thesector to be transferredL=0)

In LBA mode, this registercontains LBA bits 8 - 15Low), 16 - 23 (High).(L=1)
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H The headhumber of thesector to be transferredL=0)
In LBA mode, this registercontains LBA bits 24-27(L=1)
R The retry bit. If set toone, thenretries are disabled.
Input Parameters From The Drive
Sector Count The number ofequested sectors not transferred.
Sector Number The sectomumber of thetransferred sectol.L=0)
In LBA mode, this registercontains current LBA bits 0 - 7(L=1)
Cylinder High/Low The cylindernumber of thetransferred sector(L=0)

In LBA mode, this registercontains current LBA bits 8 - 15Low), 16 - 23 (High).
(L=1)

H The headhumber of thetransferred sectoi(L=0)
In LBA mode, this registercontains current LBA bits24-27.(L=1)
It should be notedhat thedrive internally uses 18 bytes of ECC data on all datatten or readfrom the

disk. The 4byte mode of operation igrovided via an emulation. It is recommend#tht for testing the
effectiveness andhtegrity of the drives ECJunctionsthat the 18oyte ECC mode should besed.
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6.15

Read Multiple

Command Block Output Registers

Command Block Input Registers

Register 76543210 Register 76543210
pata | - =-—-—----= pata | -=-—-—----=
Feature | ——=—-——-—-—— Error ...See Below...

Sector Count

VVVVVVYVY

Sector Count

VVVVVVYVY

Sector Number

VVVVVVYVY

Sector Number

VVVVVVYVY

Cylinder Low VVVVVVVY Cylinder Low VVVVVVVY
Cylinder High VVVVVVVY Cylinder High VVVVVVVY
Drive/Head 1LIDHHHH Drive/Head ————HHHH
Command 11000100 Status ...See Below...
Error Register Status Register

7 16|54 132 1]0 7 16 |5 4132 1]0
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
Vivi o]V ]0]VvV]0]|V o (V| 0|V |-V ]-]V

Figure 6-22. ReadMultiple Command(C4h)

The ReadMultiple commandtransfers one omore sectorsfrom thedrive to thehost. Thesectors are
transferredthrough theData Register 16 bits at a timeCommandexecution isdentical to theReadSectors
commandexceptthat aninterrupt isgenerated for eachlock (asdefined by the SeMultiple command)
instead of for each sector.

Output Parameters To The Drive

The number of continuousectors to be transferred. If zerospecified,then 256
sectorswill be transferred.

Sector Count

Sector Number The sectomumber of thefirst sector to be transferredL=0)
In LBA mode, this registercontains LBA bits 0 - 7(L=1)
Cylinder High/Low The cylindernumber of thefirst sector to be transferredL=0)
In LBA mode, this registercontains LBA bits 8 - 15Low), 16 - 23 (High).(L=1)
H The headhumber of thefirst sector to be transferredL=0)

In LBA mode, this registercontains LBA bits 24 - 27(L=1)
Input Parameters From The Drive

The number ofequested sectors not transferred. Twili be zero, unless amnre-
coverable error occurs.

Sector Count
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Sector Number The sectomumber of thelast transferred sectofL=0)
In LBA mode, this registercontains current LBA bits 0 - 7(L=1)
Cylinder High/Low The cylindernumber of thelast transferred secto(L=0)

In LBA mode, this registercontains current LBA bits 8 - 18Low), 16 - 23 (High).
(L=1)

H The headhumber of thelast transferred secto(L=0)
In LBA mode, this registercontains current LBA bits 24 - 2{L=1)

6. CommandDescriptions 6-25



6.16 Read Sectors

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | -=-—-=-=--—-= pbata | —-=-—-=-—-=—-=
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count VVVVVVVY Sector Count VVVVVVVY
Sector Number VVVVVVVY Sector Number VVVVVVVY
Cylinder Low VVVVVVVY Cylinder Low VVVVVVVY
Cylinder High VVVVVVVY Cylinder High VVVVVVVY
Drive/Head 1LIDHHHH Drive/Head ————HHHH
Command 0010000R Status ...See Below...
Error Register Status Register
7 16|54 132 1]0 7 16 |5 4132 1]0
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
Vivi o]V ]0]VvV]0]|V o (V| 0|V |-V ]-]V

Figure 6-23. ReadSectorsCommand(20h/21h)

The ReadSectorscommandtransfers one omore sectorsfrom thedrive to thehost. Thesectors ardrans-
ferredthrough theData Register 16 bits at a time.

If an uncorrectable error occurs, the readl be terminated at thdailing sector.

Output Parameters To The Drive

Sector Count The number of continuousectors to be transferred. If zerospecified,then 256
sectorswill be transferred.

Sector Number The sectomumber of thefirst sector to be transferredL=0)
In LBA mode, this registercontains LBA bits 0 - 7(L=1)
Cylinder High/Low The cylindernumber of thefirst sector to be transferredL=0)
In LBA mode, this registercontains LBA bits 8 - 15Low), 16 - 23 (High).(L=1)
H The headhumber of thefirst sector to be transferredL=0)
In LBA mode, this registercontains LBA bits 24 - 27(L=1)
R The retry bit. If set to onethenretries are disabled.
Input Parameters From The Drive

Sector Count The number ofequested sectors not transferred. Twili be zero, unless amnre-
coverable error occurs.
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Sector Number The sectomumber of thelast transferred sectofL=0)
In LBA mode, this registercontains current LBA bits 0 - 7(L=1)
Cylinder High/Low The cylindernumber of thelast transferred secto(L=0)

In LBA mode, this registercontains current LBA bits 8 - 18Low), 16 - 23 (High).
(L=1)

H The headhumber of thelast transferred secto(L=0)
In LBA mode, this registercontains current LBA bits 24 - 2{L=1)
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6.17 Read Verify

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | -=-—-=-=--—-= pbata | —-=-—-=-—-=—-=
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count VVVVVVVY Sector Count VVVVVVVY
Sector Number VVVVVVVY Sector Number VVVVVVVY
Cylinder Low VVVVVVVY Cylinder Low VVVVVVVY
Cylinder High VVVVVVVY Cylinder High VVVVVVVY
Drive/Head 1LIDHHHH Drive/Head ————HHHH
Command 0010000R Status ...See Below...
Error Register Status Register
7 16|54 132 1]0 7 16 |5 4132 1]0
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
Vivi o]V ]0]VvV]0]|V o (V| 0|V |-V ]-]V

Figure 6-24. ReadVerify SectorsCommand(40h/41h)
The ReadVerify Sectorsverifies one ormore sectors on the drive. No data is transferred to hlost.

If an uncorrectable error occurs, the reaatify will be terminated at thdailing sector.
Output Parameters To The Drive

Sector Count The number of continuousectors to beverified. If zero isspecified,then 256sectors
will be verified.

Sector Number The sectomumber of thefirst sector to be transferredL=0)
In LBA mode, this registercontains LBA bits 0 - 7(L=1)
Cylinder High/Low The cylindernumber of thefirst sector to be transferredL=0)
In LBA mode, this registercontains LBA bits 8 - 15Low), 16 - 23 (High).(L=1)
H The headhumber of thefirst sector to be transferredL=0)
In LBA mode, this registercontains LBA bits 24 - 27(L=1)
R The retry bit. If set to onethenretries are disabled.
Input Parameters From The Drive

Sector Count The number ofequested sectors netrified. This will be zero, unless an unrecover-
able error occurs.
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Sector Number The sectomumber of thelast transferred sectofL=0)
In LBA mode, this registercontains current LBA bits 0 - 7(L=1)
Cylinder High/Low The cylindernumber of thelast transferred secto(L=0)

In LBA mode, this registercontains current LBA bits 8 - 18Low), 16 - 23 (High).
(L=1)

H The headhumber of thelast transferred secto(L=0)
In LBA mode, this registercontains current LBA bits 24 - 2{L=1)
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6.18

Recalibrate

Command Block Output Registers

Command Block Input Registers

Register 76543210 Register 76543210
Data @ = | -—--—-—-—--- Data | - == - - - =
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count | — = ————— — Sector Count | — — — — — — — —
Sector Number | — = - — - - — — Sector Number | — = — — — — — —
Cylinder Low | — == — - - — — Cylinder Low | — — - - - — — —
Cylinder High | — - ——-—-—-—— Cylinder High | — - ——-—-———
Drive/Head 101D —---~- Drive/Head @ | — - - - - — — —
Command 0001 ——-—-— Status ...See Below...

Error Register

Status Register

716 514132 ]1]0
BBK{UNC| O [IDN| O |ABT|[TON|AMN
0 (0000 ]V |V ]O

716 |5 (432 ]1]0
BSY|RDY|DWHDSC|DRQ|COR|IDX |ERR
o |vi|o |V | —10]—-1]V

Figure 6-25. RecalibrateCommand(1xh)

The Recalibrateommandmoves the read/write heads from anywhere ondtsk to cylinder 0. If the drive

cannotreach cylinder 0, TONTrack 0 Not Found)will be set in theError Register.
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6.19 Seek

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | —-=-—-=-—-=-—-= pbata | —-=-—-=-—-=—-=
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count | — ————— — — Sector Count | — = ————— —
Sector Number VVVVVVVY Sector Number VVVVVVVY
Cylinder Low VVVVVVVY Cylinder Low VVVVVVVY
Cylinder High VVVVVVVY Cylinder High VVVVVVVY
Drive/Head 1LIDHHHH Drive/Head ————HHHH
Command 0111 —-—--- Status ...See Below...
Error Register Status Register
716 [543 ]2 |10 716 [543 ]2 |10
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
o0 (0 |VvV | O]V | O0]O o |V |0 |V | —-]0]|-1]V

Figure 6-26. SeekCommand(7xh)

The Seekcommandinitiates a seek to the designatedck andselects thedesignatechead. Thedrive need
not be formatted for @eek to executproperly. Thedrive will wait for the seek tocompletebefore setting
BSY=0,DSC=1, andissuing theinterrupt.

Output Parameters To The Drive

Sector Number

Cylinder High/Low

In LBA mode, this register specifies LBAaddress bits 0 - 7 foseek.(L=1)
The cylindernumber of theseek.

In LBA mode, this register specifies LBAaddress bits 8 - 16Low), 16 - 23 (High)
for seek.(L=1)

The headhumber of theseek.
In LBA mode, this register specifies LBAaddress bits 24 - 27 faeek.(L=1)

Input Parameters From The Drive

Sector Number

Cylinder High/Low

H

In LBA mode, this registercontains current LBA bits 0 - 7(L=1)

In LBA mode, this registercontains current LBA bits 8 - 18Low), 16 - 23 (High).
(L=1)

In LBA mode, this registercontains current LBA bits 24 - 2{L=1)
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6.20

Set Features

Command Block Output Registers

Command Block Input Registers

Register 76543210 Register 76543210
Data @ = | -—--—-—-—--- Data | - == - - - =
Feature VVVVVVVY Error ...See Below...
Sector Count Note.l Sector Count | — - — — — — — —
Sector Number | — = - — - - — — Sector Number | — = — — — — — —
Cylinder Low | — == — - - — — Cylinder Low | — — - - - — — —
Cylinder High | — - ——-—-—-—— Cylinder High | - - - - - —-——
Drive/Head 101D —---~- Drive/Head @ | — - - - - — — —
Command 11101111 Status ...See Below...

Error Register

Status Register

716 514132 ]1]0
BBK{UNC| O [IDN| O |ABT|[TON|AMN
0 (0000 ]V |O0O]|O

716 |5 (432 ]1]0
BSY|RDY|DWHDSC|DRQ|COR|IDX |ERR
o|vi|o0o|—-|—-—10]—-1]V

Figure 6-27. SetFeaturesCommand(EFh)

The Set Featureommand is tcestablish the followingparameters whiclaffect theexecution of certain fea-

tures asshown inbelow table.

ABT will be set to 1 in theError Register if theFeatureregistercontains any undefinedalues.

Output Parameters To The Drive

Feature

Destinationcode for thiscommand.

02H
03H
44H
55H
66H
82H

AAH Enablereadlook-aheadfeature(Power ondefault)

BBH 4 bytes of ECC apply oiReadLong/Write Long commands (Power adefault)

Disable readook-aheadfeature

Disable write cache

CCH Enablereverting topower ondefaults
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Enablewrite cache(Power ondefault) - SeéNarning in the nexpage.
Set transfemodebased on value in sectaountregister

18 bytes of ECC apply oReadLong/Write Long commands

Disablereverting topower ondefaults(Power ondefault)




Warning:
Whenwrite cache is enableddard Reset or Power Offnust not be donevhile -DASP
signal is asserted inrder to prevent dathoss.

Note: 1.

When Set Featureegister is 03h(=Set Transfer mode), the Sect@ount Registerspecifies
the transfemechanism. Thaipper 5bits ddine thetype oftransfer and the lovorder 3
bits encode the modealue.

PIO Default Transfer Mode 00000 000

PIO Default Transfer Mode,Disable IORDY 00000 001

PIO Flow Control Transfer Mode X 00001 nnn (nnn=000,001,010,011)
Single word DMA mode x 00010 nnn (nnn=000,001,010)
Multiword DMA mode x 00100 nnn (nnn=000,001)
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6.21

Set Multiple

Command Block Output Registers

Command Block Input Registers

Register 76543210 Register 76543210
Data @ = | -—--—-—-—--- Data | - == - - - =
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count VVVVVVVY Sector Count | — = ——— — — —
Sector Number | — = - — - - — — Sector Number | — = — — — — — —
Cylinder Low | — == — - - — — Cylinder Low | — — - - - — — —
Cylinder High | — - ——-—-—-—— Cylinder High | - - - - - —-——
Drive/Head 101D —---~- Drive/Head @ | — - - - - — — —
Command 11000110 Status ...See Below...

Error Register

Status Register

716 514132 ]1]0
BBK{UNC| O [IDN| O |ABT|[TON|AMN
0 (0000 ]V |O0O]|O

716 |5 (432 ]1]0
BSY|RDY|DWHDSC|DRQ|COR|IDX |ERR
o|vi|o0o|—-|—-—10]—-1]V

Figure 6-28. SetMultiple Command(C6h)

The Set Multiplecommandenables thalrive to performRead andWrite Multiple commands an@stab-
lishes theblock size forthesecommands. Thdlock size is thenumber ofsectors to be transferred for each

interrupt.

The defaultblock sizeafter power up,soft reset, othardreset is 0, andReadMultiple and Write Multiple

commands ardisabled.

If an invalid block size is specified, abort error will be returned to thenost, andReadMultiple and Write

Multiple commandswill be disabled.

Output Parameters To The Drive

Sector Count.

tiple and WriteMultiple commands arelisabled.
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6.22 Set Password
Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
Data @ = | -—--—-—-—--- Data | - == - - - =
Feature | ————— — — — Error ...See Below...
Sector Count | — ————— — — Sector Count | — — — — — — — —
Sector Number | — = - - - - - — Sector Number | — — — — — — — —
Cylinder Low | — = = ——— — — Cylinder Low | — — — — — — — —
Cylinder High | — - - - - - - - Cylinder High | — = - - —— ——
Drive/Head 101D ~---- Drive/Head | — = ——— — — —
Command 11110001 Status ...See Below...

Error Register

Status Register

716 514132 ]1]0 716 |5 (432 ]1]0
BBK{UNC| O [IDN| O |ABT|TON|AMN BSY|RDY|DWHDSC|DRQ|COR|IDX |ERR
0 (0000 ]V |O0O]|O o |vi|io0o|—-|—-—10]—-1]V

Figure 6-29. SetPasswordCommand(F1h)

This commandrequests a transfer of singlesector of datdrom the hostincluding theinformation specified

in Figure 6-30.

The data transferredontrols the function of thisommand.

Word Description
00 Control word

bit 0 . ldentifier: 1 — Master, 0 — User
bit 1 —7 : Reserved
hit 8 . Security level; 1 — Maximum, 0— High
bit 9 —15 : Reserved

01-16 Password (32 byte)

17-255 Reserved

Figure 6-30. SetPassword Information

Identifier

Zeroindicatesthat drive regardsPassword as User Password. Qndicatesthat

drive regardsPassword as Master Password.
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Security Level Zero indicatesHigh level, oneindicatesMaximum level. If the hostsetsHigh level
and the password is forgottethen the MastePassword can be used tmlock the
drive. If thehostsetsMaximum level and the usepassword is forgotten, only an
ErasePrepare/Unit command camlock thedrive and all datawill be lost.

Password The text of the password - all 32 bytes alvays significant.

The setting of the Identifier and Securikgvel bits interact agollows.

Identifier=User / Security level = High The password supplied with thmommandwill be saved as the new
user password. The lodkinction will be enabled from the next power on. Tlieive may then be
unlocked byeither the user password or the previously metster password.

Identifier=Master / Security level = High This combinatiorwill set a master password butill NOT
enable the lock function.

Identifier=User / Security level = Maximum The password supplied with trmommandwill be saved as the
new user password. The lod¢knction will be enabled from the next power on. Tlieive may
then beunlocked by only theuser password. Thmaster passworgreviously set isstill stored in
the drive but may NOT besed tounlock thedrive.

Identifier=Master / Security level = Maximum This combinatiorwill set a master password butill NOT
enable the lock function.
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6.23 Sleep

Command Block Output Registers

Command Block Input Registers

Register 76543210 Register 76543210
Data @ = | -—--—-—-—--- Data | - == - - - =
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count | — = ————— — Sector Count | — — — — — — — —
Sector Number | — = - — - - — — Sector Number | — = — — — — — —
Cylinder Low | — = = ——— — — Cylinder Low | — — - - - — — —
Cylinder High | — - ——-—-—-—— Cylinder High | — - ——-—-———
Drive/Head 101D —---~- Drive/Head @ | — - - - - — — —
Command 11100110 Status ...See Below...

Error Register

Status Register

716 514132 ]1]0 716 |5 (432 ]1]0
BBK{UNC| O [IDN| O |ABT|TON|AMN BSY|RDY|DWHDSC|DRQ|COR|IDX |ERR
0 (0000 ]V |O0O]|O o |vi|o |V | —10]—-1]V

Figure 6-31. SleepgCommand(E6h)

The Sleepcommandcauses the drive tenterSleepmode,which isexactly thesame mode as Standlmyode.
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6.24

Standby

Command Block Output Registers

Command Block Input Registers

Register 76543210 Register 76543210
Data @ = | -—--—-—-—--- Data | - == - - - =
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count VVVVVVVY Sector Count | — = ——— — — —
Sector Number | — = - — - - — — Sector Number | — = — — — — — —
Cylinder Low | — == — - - — — Cylinder Low | — — - - - — — —
Cylinder High | — - ——-—-—-—— Cylinder High | - - - - - —-——
Drive/Head 101D —---~- Drive/Head @ | — - - - - — — —
Command 11100010 Status ...See Below...

Error Register

Status Register

716 514132 ]1]0
BBK{UNC| O [IDN| O |ABT|[TON|AMN
0 (0000 ]V |O0O]|O

716 |5 (432 ]1]0
BSY|RDY|DWHDSC|DRQ|COR|IDX |ERR
o |vi|o |V | —10]—-1]V

Figure 6-32. StandbyCommand(E2h)

The Standbycommandcauses the drive tenter the Standbivode.

When theStandby mode igntered, thalrive isspun down but thénterfaceremainsactive. If the drive is

alreadyspun down, thespin down sequence is not executed.

During the Standby mode thdrive will respond to commands, btitere may be aelay while waiting for

the spindle to reach operatirgpeed.

The automatic power dowsequence is enabled and the timer starts counting down whedriteereturns

to Idle mode.

Output Parameters To The Drive

Sector Count

TimeoutParameter.

Izero,then the timeouinterval is set for Zhours.

than zero, theimeoutinterval is set for(Timeout Parameter x Heconds.

When the automatipower downsequence is enabled, thieive will enter Standby
mode automatically if theimeoutinterval expireswith no drive accesgrom the host.
The timeoutinterval will be reinitialized if there is adrive accesbefore thetimeout

interval expires.
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6.25

Standby Immediate

Command Block Output Registers

Command Block Input Registers

Register 76543210 Register 76543210
Data @ = | -—--—-—-—--- Data | - == - - - =
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count | — = ————— — Sector Count | — — — — — — — —
Sector Number | — = - — - - — — Sector Number | — = — — — — — —
Cylinder Low | — = = ——— — — Cylinder Low | — — - - - — — —
Cylinder High | — - ——-—-—-—— Cylinder High | — - ——-—-———
Drive/Head 101D —---~- Drive/Head @ | — - - - - — — —
Command 11100000 Status ...See Below...

Error Register

Status Register

716 514132 ]1]0 716 |5 (432 ]1]0
BBK{UNC| O [IDN| O |ABT|TON|AMN BSY|RDY|DWHDSC|DRQ|COR|IDX |ERR
0 (0000 ]V |O0O]|O o |vi|o |V | —10]—-1]V

Figure 6-33. Standby Immediat€ommand(EOh)

The Standby Immediateommandcauses the drive tenter Standbynodeimmediately. Thedrive isspun
down but the interfaceemainsactive. If the drive is alreadgpun down, thespin down sequence is not

executed.

During the Standby mode, tharive will respond to commands, btliere may be aelay while waiting for

the spindle to reach operatirgpeed.

The Standby Immediateommand is notffect toautopower down timeout parameter.
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6.26 Unlock
Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
Data @ = | -—--—-—-—--- Data | - == - - - =
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count | — = ————— — Sector Count | — — — — — — — —
Sector Number | — = - — - - — — Sector Number | — = — — — — — —
Cylinder Low | — == — - - — — Cylinder Low | — — - - - — — —
Cylinder High | — - ——-—-—-—— Cylinder High | — - ——-—-———
Drive/Head 101D —---~- Drive/Head @ | — - - - - — — —
Command 11110010 Status ...See Below...

Error Register

Status Register

716 514132 ]1]0 716 |5 (432 ]1]0
BBK{UNC| O [IDN| O |ABT|[TON|AMN BSY|RDY|DWHDSC|DRQ|COR|IDX |ERR
O (v 0|0 |0 ]V ]O0]|O o|vi|o0o|—-|—-—10]—-1]V

Figure 6-34. Unlock Command(F2h)

The Unlock commandaequests to transfer single sector of datdrom the hostincluding information speci-
fied in Figure 6-35 on page 6-41.

If the Identifier bit is set tomaster and thelrive is in high security mode then thmssword suppliedvill be
compared with the stored master password. If dniee is in maximumsecuritymode then the unloclill
be rejected.

If the Identifier bit is set to user then the drive cpares the supplied password with the stored yosess-
word.

If the password comparfails then thedrive returns anaborterror to thehost anddecrements the unlock
attemptcounter. This counter imitially set to 5 and isdlecremented for each passwardsmatch,this
includespassword mismatches for aecuritycommands. Whemhis counterreaches zerohen allpassword
protectedcommands areejecteduntil a hardreset.
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Word Description

00 Control word
bit 0 . ldentifier; 1 — Master, 0 — User
bit 1 —15 : Reserved
01-16 Password ( 32 bytes )

17-255 Reserved

Figure 6-35. Unlock Information

Identifier Zeroindicatesthat drive regardsPassword as User Password. Qndicatesthat
drive regardsPassword as Master Password.

The user can detect if thettempt tounlock thedrive has failed due to mmismatched password as this is the
only reasonthat an aborerror will be returned by thedrive AFTER thepassword information has been
sent to thedrive. If anaborterror is returned by thdrive BEFORE thepassword data has been sent to the
drive then another probleraxists.
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6.27 Write Buffer

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | —-=-—-=-—-=-—-= pbata | —-=-—-=-—-=—-=
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count | — ————— — — Sector Count | — = ————— —
Sector Number | — = - - — - — — Sector Number | — = - - — - — —
Cylinder Low | — == - —— — — Cylinder Low | — = = — — — — —
Cylinder High | — == - — - — — Cylinder High | — == - - - — —
Drive/Head 101D —---~- Drive/lHead | - — - — - — — —
Command 11101000 Status ...See Below...
Error Register Status Register
716 [543 ]2 |10 716 [543 ]2 |10
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
o000 O]V | O0]O o|Vvi|o|—-]—-]0]-1]V

Figure 6-36. Write Buffer Command(E8h)

The Write Buffer commandtransfers a sector of dafaom the host to thesector buffer. The sectors are
transferredhrough theData Register 16 bits at a time.

The ReadBuffer andWrite Buffer commands arsynchronized suckhat sequential WriteBuffer andRead
Buffer commandsaccess thesame 512 byte withimuffer.
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6.28 Write DMA

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | -=-—-=-=--—-= pbata | —-=-—-=-—-=—-=
Feature | ————— — — — Error ...See Below...
Sector Count VVVVVVVY Sector Count VVVVVVVY
Sector Number VVVVVVVY Sector Number VVVVVVVY
Cylinder Low VVVVVVVY Cylinder Low VVVVVVVY
Cylinder High VVVVVVVY Cylinder High VVVVVVVY
Drive/Head 1LIDHHHH Drive/Head ————HHHH
Command 1100101R Status ...See Below...
Error Register Status Register
7 16|54 132 1]0 7 16 |5 4132 1]0
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
VI io|o0o |V ]0o]|Vv|i0o]o0 O |V I V|V | -]0]|-]V

Figure 6-37. Write DMA Command(CAh/CBh)

The Write DMA commandtransfers one omore sectorsfrom the host to thalrive. The sectors are trans-
ferredthrough theData Register 16 bits at a time.

The hostinitializes aslave-DMA channel prior tassuing thecommand. Dataransfers are qualified by
DMARQ and areperformed by the slave-DMA channel. Tligive issues only onénterrupt percommand
to indicatethat datatransfer haderminated and status &vailable.

If an uncorrectable error occurs, theite will be terminated at thédailing sector.

Output Parameters To The Drive

Sector Count The number of continuousectors to be transferred. If zerospecified,then 256
sectorswill be transferred.

Sector Number The sectomumber of thefirst sector to be transferredL=0)

In LBA mode, this registercontains LBA bits 0 - 7(L=1)
Cylinder High/Low The cylindernumber of thefirst sector to be transferredL=0)

In LBA mode, this registercontains LBA bits 8 - 15Low), 16 - 23 (High).(L=1)
H The headhumber of thefirst sector to be transferredL=0)

In LBA mode, this registercontains LBA bits 24 - 27(L=1)
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R The retry bit. If set to onethenretries are disabled. But ignored, when write cache is
enabled. (Ignoring the retry bit is in violation &@AM.)

Input Parameters From The Drive

Sector Count The number ofequested sectors not transferred. Twili be zero, unless amnre-
coverable error occurs.

Sector Number The sectomumber of thelast transferred sectofL=0)
In LBA mode, this registercontains current LBA bits 0 - 7(L=1)
Cylinder High/Low The cylindernumber of thelast transferred secto(L=0)

In LBA mode, this registercontains current LBA bits 8 - 18Low), 16 - 23 (High).
(L=1)

H The headhumber of thelast transferred secto(L=0)
In LBA mode, this registercontains current LBA bits 24 - 2{L=1)
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6.29

Write Sectors

Command Block Output Registers

Command Block Input Registers

Register 76543210 Register 76543210
pata | - =-—-—----= pata | -=-—-—----=
Feature | ——=—-——-—-—— Error ...See Below...

Sector Count

VVVVVVYVY

Sector Count

VVVVVVYVY

Sector Number

VVVVVVYVY

Sector Number

VVVVVVYVY

Cylinder Low VVVVVVVY Cylinder Low VVVVVVVY
Cylinder High VVVVVVVY Cylinder High VVVVVVVY
Drive/Head 1LIDHHHH Drive/Head ————HHHH
Command 1100101R Status ...See Below...
Error Register Status Register

7 16|54 132 1]0 7 16 |5 4132 1]0
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
VI io|o0o |V ]0o]|Vv|i0o]o0 o (V| V|V |{=1]0]-1]V

Figure 6-38. Write SectorsCommand(CAh/CBh)

The Write Sectorcommandtransfers one omore sectorsfrom the host to tharive. The sectors are trans-
ferredthrough theData Register 16 bits at a time.

If an uncorrectable error occurs, theite will be terminated at thédailing sector.

Output Parameters To The Drive

Sector Count

Sector Number

Cylinder High/Low

sectorswill be transferred.

The number of continuousectors to be transferred. If zerospecified,then 256

The sectomumber of thefirst sector to be transferredL=0)

In LBA mode, this registercontains LBA bits 0 - 7(L=1)

The cylindernumber of thefirst sector to be transferredL=0)

In LBA mode, this registercontains LBA bits 8 - 15Low), 16 - 23 (High).(L=1)

The headhumber of thefirst sector to be transferredL=0)

In LBA mode, this registercontains LBA bits 24 - 27(L=1)

The retry bit. If set toone, thenretries are disabled. But ignored, when write cache is

enabled. (Ignoring the retry bit is in violation @AM.)
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Input Parameters From The Drive

Sector Count The number ofequested sectors not transferred. Twili be zero, unless amnre-
coverable error occurs.

Sector Number The sectomumber of thelast transferred sectofL=0)
In LBA mode, this registercontains current LBA bits 0 - 7(L=1)
Cylinder High/Low The cylindernumber of thelast transferred secto(L=0)

In LBA mode, this registercontains current LBA bits 8 - 15Low), 16 - 23 (High).
(L=1)

H The headhumber of thelast transferred secto(L=0)
In LBA mode, this registercontains current LBA bits 24 - 2{L=1)

6-46 OEM InterfaceSpecifications foDVAA-2810



6.30 Write Long

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | —-=-—-=-—-=-—-= pbata | —-=-—-=-—-=—-=
Feature | ——=—-——-—-—— Error ...See Below...
Sector Count 00000001 Sector Count | — = ———— — Vv
Sector Number VVVVVVVY Sector Number VVVVVVVY
Cylinder Low VVVVVVVY Cylinder Low VVVVVVVY
Cylinder High VVVVVVVY Cylinder High VVVVVVVY
Drive/Head 1LIDHHHH Drive/Head ————HHHH
Command 0011001R Status ...See Below...
Error Register Status Register
716 [543 ]2 |10 716 [543 ]2 |10
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
V0|0 |V |0 |V | 0[O0 O |V I V|V | -]0]|-]V

Figure 6-39. Write Long Command(32h/33h)

The WriteLong commandransfers the data and ECC bytes of the designated s&ctor the host to the
drive.

After 512 bytes ofdatahave beenransferred, the drivavill set DRQ=1 toindicatethat thedrive is ready to
receive the EC(hytesfrom the host. The data tsansferred 16 bits at a time, and the ECC bytes are
transferred 8 bits at a time. Theumber of ECCbytes are 4 or 18 according to setting of $&tature
option. Thedefaulthnumberafterpower on is 4bytes.

Output Parameters To The Drive

Sector Count The number of continuousectors to be transferred. The Sec@runtmust be set
to one.
Sector Number The sectomumber of thesector to be transferredL=0)

In LBA mode, this registercontains LBA bits 0 - 7(L=1)
Cylinder High/Low The cylindernumber of thesector to be transferredL=0)

In LBA mode, this registercontains LBA bits 8 - 15Low), 16 - 23 (High).(L=1)
H The headhumber of thesector to be transferredL=0)

In LBA mode, this registercontains LBA bits 24 - 27(L=1)

R The retry bit. If set toone, thenretries are disabled.
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Input Parameters From The Drive
Sector Count The number ofequested sectors not transferred.
Sector Number The sectomumber of thesector to be transferredL=0)
In LBA mode, this registercontains current LBA bits 0 - 7(L=1)
Cylinder High/Low The cylindernumber of thesector to be transferredL=0)

In LBA mode, this registercontains current LBA bits 8 - 18Low), 16 - 23 (High).
(L=1)

H The headhumber of thesector to be transferredL=0)

In LBA mode, this registercontains current LBA bits 24 - 2{L=1)
The driveinternally uses 18 bytes of ECC on all data read or writes. Thwyté mode of operation is
provided via anemulation technique. As a consequencdlo$ emulation it is recommended that 18 byte

ECC mode is used for all tests to confirm tbperation of thedrive ECChardware. Unexpectesults
may occur if suchtesting isperformed using dyte mode.
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6.31

Write Multiple

Command Block Output Registers

Command Block Input Registers

Register 76543210 Register 76543210
pata | - =-—-—----= pata | -=-—-—----=
Feature | ——=—-——-—-—— Error ...See Below...

Sector Count

VVVVVVYVY

Sector Count

VVVVVVYVY

Sector Number

VVVVVVYVY

Sector Number

VVVVVVYVY

Cylinder Low VVVVVVVY Cylinder Low VVVVVVVY
Cylinder High VVVVVVVY Cylinder High VVVVVVVY
Drive/Head 1LIDHHHH Drive/Head ————HHHH
Command 11000101 Status ...See Below...
Error Register Status Register

7 16|54 132 1]0 7 16 |5 4132 1]0
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
VI io|o0o |V ]0o]|Vv|i0o]o0 o (V| V|V |{=1]0]-1]V

Figure 6-40. Write Multiple Command(C5h)

The Write Multiplecommandtransfers one omore sectorsfrom the host to tharive. Commandexecution
is identical to the Write Sectorsommandexceptthat aninterrupt isgenerated for eachlock (asdefined by
the Set Multiplecommand)instead of for each sector. The sectors are transfdatremugh theData Register

16 bits at a time.

Output Parameters To The Drive

Sector Count

Sector Number

Cylinder High/Low

The number of continuousectors to be transferred. If zerospecified,then 256
sectorswill be transferred.

The sectomumber of thefirst sector to be transferredL=0)

In LBA mode, this registercontains LBA bits 0 - 7(L=1)

The cylindernumber of thefirst sector to be transferredL=0)

In LBA mode, this registercontains LBA bits 8 - 15Low), 16 - 23 (High).(L=1)
The headhumber of thefirst sector to be transferredL=0)

In LBA mode, this registercontains LBA bits 24 - 27(L=1)

Input Parameters From The Drive

Sector Count

The number ofequested sectors not transferretlhis will be zero, unless amnre-
coverable error occurs.
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Sector Number The sectomumber of thelast transferred sectofL=0)
In LBA mode, this registercontains current LBA bits 0 - 7(L=1)
Cylinder High/Low The cylindernumber of thelast transferred secto(L=0)

In LBA mode, this registercontains current LBA bits 8 - 18Low), 16 - 23 (High).
(L=1)

H The headhumber of thelast transferred secto(L=0)
In LBA mode, this registercontains current LBA bits 24 - 2{L=1)
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6.32

Write Sectors

Command Block Output Registers

Command Block Input Registers

Register 76543210 Register 76543210
pata | - =-—-—----= pata | -=-—-—----=
Feature | ——=—-——-—-—— Error ...See Below...

Sector Count

VVVVVVYVY

Sector Count

VVVVVVYVY

Sector Number

VVVVVVYVY

Sector Number

VVVVVVYVY

Cylinder Low VVVVVVVY Cylinder Low VVVVVVVY
Cylinder High VVVVVVVY Cylinder High VVVVVVVY
Drive/Head 1LIDHHHH Drive/Head ————HHHH
Command 0011000R Status ...See Below...
Error Register Status Register

7 16|54 132 1]0 7 16 |5 4132 1]0
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
VI io|o0o |V ]0o]|Vv|i0o]o0 o (V| V|V |{=1]0]-1]V

Figure 6-41. Write SectorsCommand(30h/31h)

The Write Sectorcommandtransfers one omore sectorsfrom the host to tharive. The sectors are trans-
ferredthrough theData Register 16 bits at a time.

If an uncorrectable error occurs, theite will be terminated at thédailing sector.

Output Parameters To The Drive

Sector Count

Sector Number

Cylinder High/Low

sectorswill be transferred.

The number of continuousectors to be transferred. If zerospecified,then 256

The sectomumber of thefirst sector to be transferredL=0)

In LBA mode, this registercontains LBA bits 0 - 7(L=1)

In LBA mode, this registercontains LBA bits 8 - 15Low), 16 - 23 (High).(L=1)

The cylindernumber of thefirst sector to be transferredL=0)

The headhumber of thefirst sector to be transferredL=0)

In LBA mode, this registercontains LBA bits 24 - 27(L=1)

The retry bit. If set toone, thenretries are disabled. But ignored, when write cache is

enabled. (Ignoring the retry bit is in violation @AM.)
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Input Parameters From The Drive

Sector Count The number ofequested sectors not transferred. Twili be zero, unless amnre-
coverable error occurs.

Sector Number The sectomumber of thelast transferred sectofL=0)
In LBA mode, this registercontains current LBA bits 0 - 7(L=1)
Cylinder High/Low The cylindernumber of thelast transferred secto(L=0)

In LBA mode, this registercontains current LBA bits 8 - 15Low), 16 - 23 (High).
(L=1)

H The headhumber of thelast transferred secto(L=0)
In LBA mode, this registercontains current LBA bits 24 - 2{L=1)
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6.33 Write Verify

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | -=-—-=-=--—-= pbata | —-=-—-=-—-=—-=
Feature | ————— — — — Error ...See Below...
Sector Count VVVVVVVY Sector Count VVVVVVVY
Sector Number VVVVVVVY Sector Number VVVVVVVY
Cylinder Low VVVVVVVY Cylinder Low VVVVVVVY
Cylinder High VVVVVVVY Cylinder High VVVVVVVY
Drive/Head 1LIDHHHH Drive/Head ————HHHH
Command 00111100 Status ...See Below...
Error Register Status Register
7 16|54 132 1]0 7 16 |5 4132 1]0
BBK{UNC| 0 [IDN| O |ABT|TON|AMN BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
Vivi o]V ]0]VvV]0]|V O |V | VI V| -]V ]-]V

Figure 6-42. Write Verify Command(3Ch)

The Write Verify commandtransfers one omore sectorsfrom the host to thalrive. The sectors are trans-
ferredthrough theData Register 16 bits at a time. After the sectors are transferred tative, averify
operation is performed foeach sector.

If an uncorrectable error occurs, theite will be terminated at thdailing sector. Any errorgncountered
during theverify operationwill be returned at thefinal interrupt.
Output Parameters To The Drive

Sector Count The number of continuousectors to be transferred. If zerospecified,then 256
sectorswill be transferred.

Sector Number The sectomumber of thefirst sector to be transferredL=0)

In LBA mode, this registercontains LBA bits 0 - 7(L=1)
Cylinder High/Low The cylindernumber of thefirst sector to be transferredL=0)

In LBA mode, this registercontains LBA bits 8 - 15Low), 16 - 23 (High).(L=1)
H The headhumber of thefirst sector to be transferredL=0)

In LBA mode, this registercontains LBA bits 24 - 27(L=1)

6. CommandDescriptions 6-53



Input Parameters From The Drive

Sector Count The number ofequested sectors not transferred. Twili be zero, unless amnre-
coverable error occurs.

Sector Number The sectomumber of thelast transferred sectofL=0)
In LBA mode, this registercontains current LBA bits 0 - 7(L=1)
Cylinder High/Low The cylindernumber of thelast transferred secto(L=0)

In LBA mode, this registercontains current LBA bits 8 - 15Low), 16 - 23 (High).
(L=1)

H The headhumber of thelast transferred secto(L=0)
In LBA mode, this registercontains current LBA bits 24 - 2{L=1)

6-54 OEM InterfaceSpecifications foDVAA-2810



7. Timings

The timing of BSY and DRQ in Status Register ateown inFigure 7-1

The othertimings are described in OENunctionalSpecifications foDVAA-2810 2.5-InchHard Disk
Drive with ATA Interface(Document number S66G-8103).

FUNCTION INTERVAL START STOP TIMEOUT
Power On | Drive Busy After Power On Status Register 400 ns
Power On BSY=1
Drive Ready After Power On Status Register 31 sec
Power On BSY=0 and RDY=1
Software Drive Busy After Device Control Status Register 400 ns
Reset Software Reset Register RST=1 BSY=1
Drive Ready After Device Control Status Register 6 sec
Software Reset Register RST=1 BSY=0 and RDY=1
Hard Drive Busy After Bus RESET Signal Status Register 400 ns
Reset Hard Reset Asserted BSY=1
Drive Ready After Bus RESET Signal Status Register 31 sec
Hard Reset Asserted BSY=0 and RDY=1
Data In Drive Busy After OUT to Command Status Register 400 ns
Command Command Code Out Register BSY=1
Interrupt, DRQ For Status Register Status Register 10 sec
Data Transfer In BSY=1 BSY=0 and DRQ=1,
Interrupt
Drive Busy After 256th Read From Status Register 10 us
Data Transfer In Data Register BSY=1
Data Out Drive Busy After OUT to Command Status Register 400 ns
Command Command Code Out Register BSY=1
Data Request For Status Register Status Register 20 ms
Data Transfer Out BSY=1 BSY=0 and DRQ=1
Drive Busy After 256th Write From Status Register 5 us
Data Transfer Out Data Register BSY=1
Interrupt For Status Register Interrupt 10 sec
Data Transfer Out BSY=1
Non-Data Drive Busy After OUT to Command Status Register 400 ns
Command Command Code Out Register BSY=1
Interrupt For Status Register Interrupt 6 sec
Command Complete BSY=1
Figure 7-1. TimeoutValues
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FUNCTION INTERVAL START STOP TIMEOUT
DMA Data | Drive Busy after Out to Command Status Register 400 ns
Transfer Command Code Out Register BSY=1

Command

Figure 7-2. TimeoutValues ---Continued ---

Commandcategory is referred to 5CommandProtocol” onpage 5-1.

The abbreviationsns", "us"”, "ms" and'sec" meannanoseconds, microsecondsilliseconds and seconds,

respectively.
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8. Vendor Unique Functions

8.1 Drive Lock Function

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)
Erase Prepare ('F3'h)
EraseUnit (‘F4'h)
FreezelLock ('F5'h)

Disable Password ('F6'h)
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8.1.1 Operation example
8.1.1.1 Default setting

The Master Password is set to AIECII blanks (20H) during manufacturing and the lock functiorisa-
bled.

The system manufacturer/dealer can set a Master Passwordsing the SePassworccommand, without
enabling the lock function.

8.1.1.2 Initial Setting user password by System user

When auser password iset, the drivewill automatically enter lock mode the next time ttiéve is powered
on.

( Ref.)

< Setting password > < No setting password >

PCl)R P|OR

Vv Vv
Set Password CMD Normal operation
(Freeze|Lock CMD)

Vv

Vv Power off
Normal |operation

Vv POR —> Drive unlocked mode
Power off

POR —> Drive locked mode

Figure 8-1. Initial Setting
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8.1.1.3 Operation from POR after User Password is set

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

fully completed.

POR
Drive Locked mode < ——— (1)
[ I ]
v v v Voo
Unlock CMD Erase Pre Media access Non —media access
command (*1) command (*1)
Password Erase Unit? N —>(1)
Match ? Y
Complete Erase Reject Complete
Unit
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,
Freeze Lock, Unlock commands.

(*1) refer tocommandtable in Figure 8-4 orpage 8-5

Figure 8-2. Usually Operation
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8.1.1.4 Password Lost

If the user password is forgotten amtigh level security is set, the useran'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 Erase Unitommand tounlock thedrive and erase all uselata.

Password Lost

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

Normal operation but data lost

Figure 8-3. Password Lost
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8.1.2 Command Table

This table shows thdrive's response toommands when thBrive lock function is enabled.

Command

Drive
Locked
Mode

Drive
Unlock
Mode

Drive
Frozen
Mode

Check Power Mode
Disable Password

Execute Drive Diagnostic
Erase Prepare

Erase Unit

Format Track

Freeze Lock

Identify Drive

ldle

ldle Immediate

Initialize Drive Parameters
Read Buffer

Read DMA (w/o retry)
Read DMA (w/retry)
Read Long Ew/o retry)
Read Long (w/retry)
Read Multiple

Read Secto%sg Ew/o retry)
Read Sector(s) (w/retry
Read Verify Sector(s

Read Verify Sector(s
Recalibrate

Seek

Set Features

Set Multiple Mode

Set Password

Set Sleep Mode

Standby

Standby Immediate

Unlock

Write Buffer

Write DMA (w/o retry)
Write DMA (w/retry)

Write Long (wlo retry)
Write Long (w/retry)

Write Multiple

Write Sector(s) (w/o retry)
Write Sector(s) (w/retry)
Write Verify

wlo retry)
wiretry)

XXX XXX XXOOOOOXOOOOXXXXXXXXXOO0O0O0OO0OXX>XO0OO0OO0o0XxXoOo

[eNeNeNeNeNoNeNeoNeNeoNeNoNeoNeoNeNeNoNeNeNoNeNeoNeNeNeNeoNeoNeNeNeNoNoeNoelNoNoNoeNoeNoe ol

OO0 000000 O0OXO0OOOXO0OO0ODODODODODODODODODODODODODODODODODOXO0OOOoO XxXo

0 — Drive executes command normally .
x —— Drive terminates command with error register of Aborted

Command.

Figure 8-4. Commandtable for drive lockoperation
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8.2 Write Cache Function

Write cache is a performan@nhancemenivhereby thedrive reports as completing therite command
(Write Sectors and Writdlultiple) to the host as soon as thdrive has received all of the datato its buffer.
And the driveassumes responsibility to write the databsequently onto theisk.

8.2.1 Attention

« While writing dataafter completed acknowledgment ofvarite command soft reset does nadffect its
operation. But hardeset orpower off terminatesvriting operationimmediately andunwritten data are
to be lost. Sahardreset orpower off must not be done in Seconds after theompletion of awrite
command.

The retry bit of Write Sectors is ignored when write cache is enablElis is in violation of CAM.
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Index

A COR 3-6
CORR 3-6
ABRT 3-4
ABT 3-4
AMN  3-4 D
AMNF 3-4 D 6-2
FeaturesRegister Diagnostic Codes 3-4, 4-2, 6-5
SectorCountRegister Disable Password 5-2
SectorNumberRegister DRDY 3-5
Status Register DRQ 3-6
Automatic PowerDown Sequence 6-16, 6-38 DRV 3-4
DSO 3-3
B Drive/HeadRegister
DS1 3-3
BBK 3-4 DSC 3-6
BSY 3-5 DWF 3-5
C E
Check PoweiMode 5-3, 6-3 Erase Prepare 5-3
Command Erase Unit 5-2
Check PoweMode 6-3 ERR 3-6
Disable Password Error Register
Erase Prepare 6-6 Diagnostic Codes 4-2
Erase Unit 6-7 Execute Drive Diagnostics 5-3, 6-5
Execute Drive Diagnostics 6-5
Format Track 6-9
FreezeLock 6-11 F
Identify Drive 6-12 Format Track 5-2, 6-9
Idle 6-16 FreezeLock 5-4
Idle Immediate 6-17
Initialize Drive Parameters 6-18
ReadBuffer 6-19 H
Read DMA 6-20 H 6-2
ReadlLong 6-22 HO 3-3
ReadMultiple 6-24 H1 3-3
ReadSectors 6-26 H2 3-3
ReadVerify 6-28 H3 3-3
Recalibrate 6-30 HSO 3-4
Seek 6-31 HS1 3-4
SeekOverlap 2-1 HS2 3-4
Set Features 6-32 HS3 3-4
Set Multiple 6-34 Error Register 3-4
Set Password 6-35
Sleep 6-37 |
Standby 6-38 ) .
Standby Immediate 6-39 Identify Drive 5-1, 6-12
Unlock 6-40 Idle 5-4, 6-16
Write Buffer 6-42 Idle Immediate 6-17
Write DMA  6-43 IDN 3-4
Write Long 6-47 IDNF  3-4
Write Multiple 6-49 IDX  3-6
Write Sectors 6-45, 6-51 IEN ,3'3 )
Write Verify 6-53 Drive AddressRegister
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Initialize Drive Parameters 5-4, 6-18

L

L 3-4,6-2

M

Master 3-4

R
R 6-2
RDY 3-5
ReadBuffer 5-1, 6-19
Read DMA 5-4, 6-20
ReadLong 5-1, 6-22
ReadMultiple 5-1, 6-24
ReadSectors 5-1, 6-26
ReadVerify 6-28
ReadVerify Sectors 5-4
Recalibrate 5-4, 6-30
Register
Alternate Status Register 3-1
CommandRegister 3-2
Cylinder High Register
Cylinder Low Register 3-2
Data Register
Device Control Register
Register Initialization 4-2
Register Initialization 4-2
Reset
Register Initialization 4-2
RST 3-3

S

Seek 5-4, 6-31

Set Features 5-4, 6-32
Set Multiple 5-4, 6-34
Set Password 5-2
Slave 3-4

Sleep 5-4, 6-37

SRST 3-3

Standby 5-4, 6-38
Standby Immediate 6-39

T

TON 3-4

Timeout Interval 3-3, 6-54
TimeoutParameter 6-16, 6-38
TKONF 3-4

UNC 34
Unlock 5-2
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Write Buffer 5-2, 6-42

Write Cache 8-6

Write DMA 5-4, 6-43

Write Long 5-2, 6-47

Write Multiple 5-2, 6-49
Write Sectors 5-2, 6-45, 6-51
Write Verify 5-2, 6-53

WTG 3-3

X

X 6-2
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