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1.0 General

1.1 Introduction

This specification describes theostinterface for ATAharddisk drives. The interfaceonforms to the ATA
draft proposal for an AT attachment (AT Attachmelmterface forDisk Drives. ANSI X3.221) with certain
limitations that aredescribed on 2.0;Conformance” onpage 3.

1.2 Terminology

Throughoutthis specification “drive™will be used torefer to the ATAinterface drives.“Host” will be used
to refer to thesystemthat thedrive isattached to.

1.3 References
ISO/IEC Draft. ANSI X3.221 (Informationtechnology ATAttachmentinterface forDisk Drive)

The referenceabovewill be called“ATA” in this specification.
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2.0 Conformance

The driveconforms to thereferenced specificationsyith the limitationsdescribed below.

Format Track

Format Track Interleave Factor

Format Track Sector Count

Initialize Drive Parameters

Write Long

SeekOverlap

Set/Read/Write Multiple

Idle/Standby Immediate

0 Copyright IBM Corp. 1993

A drive will not perform aphysicalformat. Instead, iwill simply write a
data pattern of alkeros to the sectors which habeenspecified by the
FormatTrack command.

The driveonly supports annterleave factor ofl:1, and mayignore any
other specifiedinterleave ,without returning an error.

The drivewill return an aborerror if the specifiedsectorcount is not the
same as theumber ofsectors per track designated by ttigve in the
Initialize Drive Parametereommand, orefault setting as reported by
Identify Drive command.

The parameterspecified in thelnitialize Drive Parametergsommand are
only in effectuntil the next powerff, soft reset, ohardresetoperation.
Afterwards, the defaulparameters in thédentify Drive information will
be in effect.

Write Long command should bexecuted for the same sectaiter Read

Long commandexecution. Otherwise, unexpected ECC correctable errors
may occur due to the limitation of the emulation techniquest@port

4-byte ECC mode which is implemented in tHeve.

The drivewill wait for the seek tocompletebefore interrupting thdost.
Therefore, noseekoverlap can occur. Thiwill be transparent to the host
exceptthat performance may bdegraded in certaienvironmentsvhere
the hostcould perform other workvhile waiting for seekcomplete, such
as multitasking operatingystems.

32KB ROM version of thedrivesdoes notsupport the Set/Read/Write
Multiple commands.

32KB ROM version of thedrivesdoes notsupport theldle/Standby
Immediate commands.
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3.0 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

Figure 1. Register Set

The hostuses the register interface tmmmunicate to and from thdrive. The registers are accessed
through the host poraddresseshown inFigure 1.

The host should notead or write anyregisterswhen the statusegister BSY bitequals 1.

3.1 Alternate Status Register

Alternate Status Register

7 6 5 4 3 2 1 0
BSY | RDY | DWF| DSC | DRQ | COR| IDX ERR

Figure 2. Alternate StatuRegister

This registercontains the same information as the stategister. The only difference thatreading this
registerdoes not implyinterruptacknowledge and it does natearpending interrupt. Se8.13,“Status
Register” on page 9 for the definition of the bits in thiegister.

3.2 Command Register

This registercontains thecommandcode sent to thelrive. Commandexecutionbegins immediately after
this register iswritten. Thecommand set is shown iRigure 8 onpage 15.

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

3.4 Cylinder Low Register

This registercontains the low-ordeeight bits of the startingylinder address for any disk access. At the end
of the commandthis register isupdated toreflect thecurrentcylindernumber.

3.5 Data Register

This register isused to transfedata blocks between thadevice data buffer and thigost. It isalso theregister
throughwhich sectorinformation istransferred on a Formatommand, andonfiguration information is
transferred on an Identify Driveommand.

All data transfers are 16-bits wide, except for ECC byte transfatsch is eight bitswide. Datatransfers are
P10 only.

The registercontainsvalid data only when DR @quals 1 in the statusegister.

3.6 Device Control Register

Device Control Register

7 6 5 4 3 2 1 0
- - - - 1 SRST |—IEN 0

Figure 3. Device Control Register

Bit Definitions

SRST (RST) SoftwareReset. Thedrive is held reset when RS&quals 1. Setting RST to O re-
enables the drive.

The host must set RST to 1 and wait forlaastfive microseconds before setting
RST to 0, to ensur¢hat thedrive recognizes the reset.

- IEN Interrupt Enable.When IEN equals 0, and thdrive is selected, drivénterrupts to
the host areenabled. When IEN equals 1, or thalrive is not selected, drivanter-
rupts to the host ardisabled.
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3.7 Drive Address Register

Drive Address Register

7
HIZ

6
-WTG

5
—H3

4
—H2

3
—H1

2
—Ho

—DS1

—DS0

Figure 4. Drive Addres®egister

This registercontains thenverteddrive select andhead selecaddresses of theurrently selected drive.

Bit Definitions
HIZ

- WTG
H3,~ H2,- H1,- HO

- DS1

- DSO

High impedance. This bit is nadriven andwill always be in a highmpedance

State.

Write gate. This bit is 0 whenwriting to the disk drive is in progress.

Headselect. These four bits are theomplement of theurrently selectedhead.
HO is the least significant bit.

Drive select 1. This is the drive select bit for drive 1 and is active low. DS1
equals 0 wherdrive 1 (slave) is selected and active.

— Drive select 0. This is the drive select bit for drive 0 and is active low. DSO

equals 0 wherdrive 0 (master) isselected and active.

3.8 Drive/Head

Register

Drive/Head Register

7 6 5 4 3 2 1 0
1 0 1 DRV | HS3 | HS2 | HS1 | HSO
Figure 5. Drive/HeadRegister
This registercontains thedrive andhead numbers.
Bit Definitions
DRV Drive. When DRV equals 0drive 0 (master) is selectedWhen DRV equals 1drive

1 (slave) is selected.

HS3,HS2,HS1,HSO Headselect. These four bits select the headmber. HSO is théeast significant bit.
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3.9 Error Register

Error Register

7 6 5 4 3 2 1 0
BBK | UNC 0 IDNF 0 ABRT| TKONF| AMNH

Figure 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
when ERR equals 1 in the statuvsgister.

After a power on, areset, orcompletion of an Execut®rive Diagnosticcommand this registercontains a
diagnostic code. Seigure 24 onpage 36 for the definition.

Bit Definitions

BBK Bad block. BBK equals Indicates a badlock mark wasdetected in the requested
sector's |Dfield.

UNC Uncorrectable data error. UNC equalsntlicates aruncorrectable data error has
been encountered.

IDNF (IDN) ID not found. IDN equals 1 indicates the requested sector'sitl could not be
found.

ABRT (ABT) Aborted command. ABTequals 1 indicates the requestedmmand hadveen
aborted due to drive status error or afnvalid parameter in amutputregister.

TKONF (TON) Track 0 not found. TONequals 1 indicatesrack 0 was not foundluring a Recali-
bratecommand.

AMNF (AMN) Addressmark not found. AMNequals 1 indicates the data addresark has not

been foundafter finding thecorrect ID field for the requested sector.

3.10 Features Register

This register isused with the Set Feéarescommand toenable readook-ahead (AAh)disable readook-
ahead(55h), specify thevendor unique ECQength (44h), or to use four byte ECC lengtiBh).

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 theaegister 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 transferredcimmplete the request.

The contents of theegister are defined diffrently fasome commands. Theskefinitions are given in the
appropriatecommanddescriptions.
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3.12 Sector Number Register

This registercontains the starting sectaumber for anydisk data access for th@ubsequentommand. The
sectornumber may bdrom one to themaximum number ofectors per track.

See the commandescriptions forcontents of theegister attommandcompletion (whethesuccessful or
unsuccessful).

3.13 Status Register

Status Register

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

Figure 7. StatuRegister

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 thmterruptacknowledge-
ment. Anypending interrupt iclearedwhenever thigegister isread.

If BSY equals 1, nootherbits in theregister are valid.

Bit Definitions

BSY Busy. BSY equals 1 whenever thigive is accessing the registers. Thest should
not read or write anyegisters when BS¥quals 1. If thehostreads anyegister
when BSY equals 1, theontents of the StatuRegister are returned.

DRDY (RDY) Drive ready. RDY equals 1 indicatebat thedrive iscapable of responding to a
command. RDY is set to @uring power on until thedrive is ready toaccept a
command.

DWF Drive write fault. DWF equals 1 indicatabtat thedrive hasdetected a write fault

condition. DWF is set to @&fter thestatusregister isread by thehost.

DSC Drive seekcomplete. DSC equalsihdicatesthat aseek hasompleted and thdrive
head issettled over a track When anerror occurs, this bit is not changed until the
statusregister isread by thehost, at which time the biagain indicates theurrent
seekcomplete status.

DRQ Datarequest. DRQ equals 1 indicattsat thedrive is ready to transfer word or
byte of data between thigost and thelrive.

CORR (COR) Corrected data. COR equalsiridicatesthat acorrectable data error wancountered
and the data has be@orrected using the driveECC. Thesector buffercontains
the corrected data and multi-sector readsitinue. The bit is set to O when a
command igeceived.

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.
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IDX Index. IDX equals 1 once per revolutiorSince IDX equals 1 only for avery short
time during each revolution, thieost may not see it set todven if thehost is
reading thestatusregistercontinuously. Therefore thbost should nogattempt to use

IDX for timing purposes.

ERR Error. ERRequals 1 indicatethat anerror occurred during execution of the pre-
viouscommand. Theerrorregister should beead to determine the error type. The
drive sets ERR to 0 when theextcommand igeceivedfrom the host.
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4.0 Command Protocol

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

For all commands, the host mufitst check if BSY equals 1, and should proceed no further until BSY
equals 0. For altommandsxcept Execute Drive Diagnostics altialize Drive Parameters, thhost

mustalso waituntil RDY equals 1 before proceeding.

Interrupts arecleared when théostreads thestatusregister, issues a reset, or writes to ttemmand reg-
ister.

Figure 25 onpage 37 shows thdrive timeoutvalues.

4.1 Data In Commands
Thesecommandsare:
Identify Drive
ReadBuffer
Read Long
ReadMultiple
ReadSectors
Executionincludes the transfer of one onore512-byte(>512 bytes onReadLong) sectors of datdrom
the drive to thehost.

1. The hostwrites anyrequired parameters to tHfeatures, sectocount, sectornumber,cylinder, and
drive/headregisters.

2. The hostwrites thecommandcode to thecommandregister.
3. For each sector (or block) afata to betransferred:
a. The drive sets BSY to 1 amgrepares for data transfer.

b. When asector (or block) of data iavailable for transfer to thhost, thedrive sets BSY to 0, sets
DRQ to 1, and interrupts the host.

c. In response to the interrupt, thestreads thestatusregister.

d. The drive clears thaterrupt in response to the statteggisterbeing read.

e. The hosteads one sector (dylock) of data via the dateegister.

f. The drive sets DRQ to 0 after theector (or block)hadeentransferred to thdost.
4. For the Read Long command:

a. The drive sets BSY to 1 amgrepares for data transfer.

b. When thesector of data and ECC bytes are available for transfer tchtisg, thedrive sets BSY to
0, sets DRQ to 1, andhterrupts the host.

c. In response to the interrupt, thestreads thestatusregister.

d. The drive clears thaterrupt in response to the statteggisterbeing read.

0 Copyright IBM Corp. 1993 11



e. The hosteads the sector afata and EC(ytes via the dataegister.

f. The drive sets DRQ to 0 after the ECltytes havebeentransferred to thénost.

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

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

If the drive detects an invaligarameter, it aborts theommand bysetting BSY to 0, ERR to 1, ABT to 1,
and interrupting the host.

If an uncorrectable error occurs, tlieive sets BSY to 0, ERR to 1, and DRQ to 1. The drihenstores
the error status in the erraegister, andnterrupts the host. Theegisterscontains the locatiolfCHS) of the
sector in error.

If an uncorrectable data errgty NC equals 1) occurs, théefective data isransferredrom the media to the
sector buffer, and is available to be transferred to hlest, at the host's option. loase of theRead Mul-
tiple command, the host shoultbmplete theransfer of theblock whichincludes error datdrom the sector
buffer andterminate whatever type of error occurred.

If an error occurghat iscorrectable by using theECC, the data igorrected and the transfeontinues. The
resultappeardike a normaltransfer excepthat thedrive sets COR to 1 in thetatusregister.

If an error occurghat iscorrectable byretries, the data isorrected and the transfeontinues normally.
There is no indication to thhost that anyetry occurred.

All data transfers to thénost through the dateegister are 1éits, except for the ECC bytes, which asgght
bits.

4.2 Data Out Commands

Thesecommandsare:
Format

- Write Buffer

« Write Long

« Write Multiple

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

1. The hostwrites anyrequired parameters to tHfeatures, sectocount, sectornumber,cylinder, and
drive/headregisters.

2. The hostwrites thecommandcode to thecommandregister.
3. The drive sets BSY to 1.
4. For each sector (or block) of data to transferred:
a. The drive sets BSY to 0 and DRQ to 1 when it is readydceive asector (or block).

b. The hostwrites one sector (oblock) of data via the dateegister.

12 OEM InterfaceSpecifications for IBM3.5-InchHard Disk Drive



c. The drive sets BSY to 1 after it has received #etor (or block).

d. When thedrive has finished processing tlsector (or block), isets BSY to 0, andnterrupts the
host.

e. In response to the interrupt, thestreads thestatusregister.

f. The drive clears thénterrupt in response to the statteggisterbeing read.
5. For the WriteLong command:

a. The drive sets BSY to 0 and DRQ towhen it isready toreceive asector.

b. The hostwrites one sector of data and ECC bytes via the dataster.

c. The drive sets BSY to 1 after it has received #gextor and ECC bytes.

d. When thedrive has finished processing tlsector and ECC bytes, fiets BSY to 0 andnterrupts the
host.

e. In response to the interrupt, thestreads thestatusregister.
f. The drive clears thénterrupt in response to the statteggisterbeing read.

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

If the drive detects an invaligarameter, it aborts theommandafter the data transfer by setting BSY to 0,
ERR to 1, ABT to 1, and interrupting the host.

If an uncorrectable error occurs, tligive sets BSY to 0 and ERR to &tores the error status in the error
register, andnterrupts the host. Theegisterscontain the locatiofCHS) of thesector in error.

All data transfers to the drivéhrough the dataegister are 1éits, except for the ECC bytes, which asght
bits.

4.3 Non-Data Commands
Thesecommandsare:
Execute Drive Diagnostics
Initialize Drive Parameters
ReadVerify Sectors
Recalibrate
Seek
Set Features

Set Multiple

Execution ofthesecommandsnvolves no data transfer.

1. The hostwrites anyrequired parameters to tHfeatures, sectocount, sectornumber,cylinder, and
drive/headregisters.

2. The hostwrites thecommandcode to thecommandregister.
3. The drive sets BSY to 1.
4. When thedrive has finished processing titemmand, itsets BSY to 0, andnterrupts the host.
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5. In response to the interrupt, thestreads thestatusregister.

6. The drive clears thenterrupt in response to the statteggisterbeing read.
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5.0 Command Descriptions

Command Hex Code Binary Code
Bit

76543210
Execute Drive Diagnostics 90 10010000
Format Track 50 01010000
Identify Drive EC 11101100
Initialize Drive Parameters 91 10010001
Read Buffer E4 11100100
Read Long (retry) 22 00100010
Read Long (no retry) 23 00100011
Read Sectors (retry) 20 00100000
Read Sectors (no retry) 21 00100001
Read Verify Sectors (retry) 40 01000000
Read Verify Sectors (no retry) 41 01000001
Recalibrate 1x 0001 -—----
Seek 7x 0111 ----
Set Features EF 11101111
Write Buffer E8 11101000
Write Long (retry) 32 00110010
Write Long (no retry) 33 00110011
Write Sectors (retry) 30 00110000
Write Sectors (no retry) 31 00110001

Figure 8. Command Set

Figure 8 shows theommands that are supported by tidve. The followingsymbols are used in the
commanddescriptions:

Output Registers

0
1
D

X
Input Registers
0
1
H

0 Copyright IBM Corp. 1993

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

The drivenumberbit. Indicatesthat thedrive number bit of thedrive/headregister slould
be specified. Zero selects thanasterdrive and one selects the slave drive.

Head number.Indicatesthat theheadnumber part of thedrive/headregister is aroutput
parameter and should specified.

Retry. Indicatesthat theretry bit of thecommandregister should be specified.
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 thalrive/headregister is aninput
parameter and is set by tldrive.

Valid. Indicatesthat the bit is part of an inpuparameter and is set to 0 or 1 by tHave.

Indicatesthat the bit is not part of an inpygarameter.
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The commandlescriptionsshow the contents of the status aedor registers after the drive hampleted
processing theommand and hasiterrupted the host.
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5.1 Execute Drive Diagnostics
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 101 —-——-——— Drive/lHead @ | — - — — — — — —
Command 10010000 Status ...See Below...

Error Register

Status Register

7 6 51| 4 3 2 1 0 7 6 5 4 3 2 1 0
BSY|RDY|DWFKDSC| DRQ COR IDX |ERR
VI V|V | V]|V |V]|V]|YV 0 0 o|—-|—-—10]|—10

Figure 9. Execute Drive Diagnosticdommand(90h)

The Execute Drive Diagnostiasommandperforms the internal diagnosttestsimplemented by thalrive.
The results of the test atored in the erroregister.

The normalerror register bitdefinitions do notapply to thiscommand. Instead, theegistercontains a
diagnostic code. Seigure 24 onpage 36 for the definition.
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5.2

Format Track

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
Data @ | -———=-—-—-- - - Data | - —-=--=-—---
Feature @ | — = —— — — — — Error ...See Below...
Sector Count VVVVVVVYV Sector Count | —— — — — — — —
Sector Number | — — — — — — — — Sector Number | — — — — — — — —
Cylinder Low VVVVVVVYV Cylinder Low | — — — — — — — —
Cylinder High VVVVVVVYV Cylinder Hgh | — — = — — — — —
Drive/Head 101 DHHHH Drive/Head @ | — ————— — —
Command 01010000 Status ...See Below...

Error Register

Status Register

7 6 51| 4 3 2 1 0 7 6 5 4 3 2 1 0
BBK|UNG O |IDN| O |ABT|TON|AMN BSY|RDY|DWHFKDSC DRQ COR IDX |ERR
0 0 o|v]jo|VvV]|oO 0 0 ViV |V | —-—]0| -]V

Figure 10. FormafTrack Command50h)

The FormatTrackco

mmandformats asingletrack on thedrive. Eachsector of data on the track isitial-

ized to zero. Any data previously stored on the track is lost.

Note: The hostwrite

s a sectocontaining a format table to thdrive. This table is ignored by thelrive.

Data of allsectors on the track aiitialized asgood sectors.

Output Parameters To The Drive

Sector Count

Cylinder High/Low
H

The number ofectors to bdormatted on the track.This value must be thesame as
the actualnumber ofsectors per trackeported by thalrive in the IdentifyDrive
commanddata. Or, thenumber must be theame as the designated track length by
Initialize Drive Parameter command.

The cylindernumber of thetrack to be formatted.

The headhumber of thetrack to be formatted.

Input Parameters From The Drive

Error

The errorregister. Anaborterror (ABT equals 1) is returnednder thefollowing
conditions:

The cylindernumber is notvalid.
The headhumber is notvalid.

The sectorcount isgreater than theactualnumber ofsectors per track.
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5.3

|dentify Drive
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/lHead @ | — ——— — — — —
Command 11101100 Status ...See Below...

Error Register

Status Register

7 6 51| 4 3 2 1 0 7 6 5 4 3 2 1 0
BBK|UNG O |[IDN| O |ABT|TON|AMN BSY|RDY|DWFKDSC DRQ COR IDX |ERR
0 0 0 0 oOo|Vv]|oO 0 0 v|io|—-—|—-—]0| -]V

Figure 11.Identify Drive Command(ECh)

The Identify Drivecommandrequests thalrive to transferconfiguration information to théost. Thedrive
transfers a sector to theostcontaining the information in Table 1. Thedentify Drive commandinforma-
tion is notaffected by the InitializeDrive Parametersommand.

Table 1 (Page 1 of 3)Sector Contents for thilentify Drive Command

Word

Content

Description

00

045AH

Drive classification, bit assignments:

15 (=0): reserved fomon-magnetidrives

14 (=0): format speed tolerance gap not required

13 (=0): track offsetoption notavailable

12 (=0): datastrobe offsebption notavailable

11 (=0): rotationalspeed tolerance < =0.5%

10 (=1): disk transferrate > 10 Mbps

9 (=0): disk transfemrate not (> 5 Mbps but < = 1Mbps)
8 (=0): disk transferrate not ( <= 5Mbps)

7 (=0): notremovablecartridge drive

6 (=1): fixed drive

5 (=0): spindlemotor control option notimplemented
4 (=1): headswitch time > 15 us

3 (=1): not MFM encoded

2 (=0): notsoft sectored

1 (=1): hard sectored

0 (=0): reserved
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Table 1 (Page 2 of 3)Sector Contents for thilentify Drive Command

Word Content Description
01 1023 Number ofcylinders. H3133-A2
984 Number ofcylinders. H3172-A2
872 Number ofcylinders. H3256-A3
872 Number ofcylinders. H3342-A4
02 0 Reserved
03 15 Number ofheads. H3133-A2
10 Number ofheads. H3171-A2
16 Number ofheads. H3256-A3
16 Number ofheads. H3342-A4
04 30800 Number ofunformattedbytes per track.
05 550 Number ofunformattedbytes per sector.
06 17 Number ofsectors per track. H3133-Al
34 Number ofsectors per track. H3171-A2
36 Number ofsectors per track. H3256-A3
48 Number ofsectors per track. H3342-A4
07-09 0 Vendor unique.
10-19 XXXX Serialnumber in ASCII.
20 0003H A dual ported, multi-sectobuffer capable of simultaneousansferswith
read caching.
21 00COH Buffer size in512-byte increments.
22 0016H Number of ECC bytes.
23-26 XXXX Microcoderevision.(ASCII)
27-46 H3085-A1 Model number in ASCII.
H3171-A2 Model number in ASCII.
H3256-A3 Model number in ASCII.
H3342-A4 Model number in ASCII.
47 0020H Number ofsectorsthat can beransferred peinterrupt onRead and
Write Multiple commands.
0000H Read/write multiplecommands notmplemented. (32K RO Mversion)
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Table 1 (Page 3 of 3)Sector Contents for thilentify Drive Command

Word Content Description
48 0000H Cannotperform doubleword/O.
49 0000H Neither LBA nor DMA is supported.
50 0000H Reserved.
51 0000H P10 data transfecycletiming mode 2 is supported.
52 0000H DMA data transfercycle timing mode 2 issupported.
53 0001H Words 54-58 are valid.
54 Number ofcurrentcylinders.
55 Number ofcurrent heads.
56 Number ofcurrentsectors per track.
57-58 Currentcapacity in sectors.
59 01xxH Multiple SectorSetting is valid. xxequals currensetting formultiple
commands.
0000H Multiple SectorSetting is no valid(32K ROM version)
60-61 0000H Reserved
62 0000H DMA Mode is notsupported.
63 0000H DMA Mode is notsupported.
64-255 0000H Reserved
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5.4

Figure 12.Initialize Drive ParametersCommand(91h)

The Initialize DriveParametereommandenables thénost to set the number afectors per track and the
number ofheadsminus 1, percylinder. Theparameters remain iaffectuntil anotherlnitialize Drive
Parametersommand igeceived, the drive ipoweredoff, or a soft or hardresetoccurs. The defaulparam-
eters are defined in the Identifyrive information. Thedefaultparameters are ipffectafter power on, or a

Initialize Drive Parameters

Command Block Output Registers

Command Block Input Registers

Register 76543210 Register 76543210
Data = | -—-=-=-—-=-—-= Data = | - —-—---- - =
Feature | — ———— - - = Error | -=-=-=-=- == -

Sector Count

Sector Count

Sector Number

Sector Number

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

Error Register

7 6 5 4
BBK|UNG 0O |IDN

3 2 1 0
0 |ABT|TON|AMN

0|00 ]|O

O|Vv|]0]|O

soft or hardresetoccurs.

Output Parameters To The Drive

Sector Count

Status Register

7 6 5 4
BSY|RDY| DWF DSC|

3 2 1 0
DRQCORIDX |ERR

0O]0] 0] -

- 10| -]V

means there is neector per track.

The number oheadsminus 1, percylinder. Theminimum is 0 and the maximum is
15.
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5.5 Read Buffer
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/lHead @ | — ——— — — — —
Command 11100100 Status ...See Below...
Error Register Status Register

7 6 5 4
BBK|UNG 0 |IDN

3 2 1 0
0 |ABT|TON|AMN

7 6 5 4
BSY|RDY| DWFDSC|

3 2 1 0
DRQCORIDX |ERR

0|00 ]|O

O|v|]0]|O

o|VvV]|]o0| -

-0 | -]V

Figure 13.ReadBuffer Command(E4h)

The ReadBuffer commandtransfers a sectdrom the sector buffer to théhost. Thesector is transferred

through the dataegister 16bits at a time.
The sector transferred fsom the samepart of thebuffer written to by thelast Write Buffer command. The

contents of thesector may balifferent if any reads or writeBave occurredince theWrite Buffer command
was issued.
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5.6

Read Long

Command Block Output Registers

Command Block Input Registers

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

Sector Count

000000O01

Sector Count

Sector Number

VVVVVVVYV

Sector Number

VVVVVVVYV

Cylinder Low VVVVVVVYV Cylinder Low VVVVVVVYV
Cylinder High VVVVVVVYV Cylinder High VVVVVVVYV
Drive/Head 101 DHHHH Drive/Head - ———-HHHH
Command 0010001R Status ...See Below...

Error Register

Status Register

7 6 51| 4 3 2 1 0 7 6 5 4 3 2 1 0
BBK|UNG O |IDN| O |ABT|TON|AMN BSY|RDY|DWFKDSC| DRQ COR IDX |ERR
vV |0 o|v|]o|V]|]O0|lV 0 V|0 V| i—-]10| -]V

Figure 14.ReadLong Command(22h/23h)

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

host.

After 512 bytes of data havieeentransferred, the drive sets DRQ to 1 to indic#étet 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 eightbits at a time.

Output Parameters To The Drive

Sector Count

Sector Number
Cylinder High/Low
H

R

The number ofcontiguoussectors to be transferred. The sectount must be set to
one.

The sectomumber of thesector to be transferred.
The cylindernumber of thesector to be transferred.
The headhumber of thesector to be transferred.

The retry bit. If set to onethenretries are disabled.

Input Parameters From The Drive

Sector Count
Sector Number
Cylinder High/Low
H

The number ofequested sectors not transferred.
The sectomumber of thesector transferred.
The cylindernumber of thesector transferred.

The headhumber of thesector transferred.
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5.7 Read Sectors

Command Block Output Registers Command Block Input Registers

Register 76543210 Register 76543210
Data @ | -———=-—-—-- - - Data = | - =—=-—-=-—--=
Feature @ | — = —— — — — — Error ...See Below...
Sector Count VVVVVVVYV Sector Count VVVVVVVYV
Sector Number VVVVVVVYV Sector Number VVVVVVVYV
Cylinder Low VVVVVVVYV Cylinder Low VVVVVVVYV
Cylinder High VVVVVVVYV Cylinder High VVVVVVVYV
Drive/Head 101 DHHHH Drive/Head - ———-HHHH
Command 0010000R Status ...See Below...

Error Register Status Register

716 |54 |3|2|1]|0 716 |54 |3]2]1]0
BBK|UNC O |[IDN| O |ABT|TON|AMN BSY|RDY|DWFKDSC| DRQ COR IDX |ERR
V|V ]|O0 V|0 V|0 \% 0 vV |O0 vV | — vV | — Vv

Figure 15.ReadSectorsCommand(20h/21h)

The ReadSectorscommandtransfers one omore sectorsfrom the drive to thehost. Thesectors are trans-
ferredthrough theData Register 16 bits at a time.

If an uncorrectable error occurs, the readasminated at thdailing sector.

Output Parameters To The Drive

Sector Count The number of contiguousectors to be transferred. If zerospecified,then 256
sectors are transferred.

Sector Number The sectomumber of thefirst sector to be transferred.
Cylinder High/Low The cylindernumber of thefirst sector to be transferred.
H The headhumber of thefirst sector to be transferred.

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 an
irrecoverable error occurs.

Sector Number The sectomumber of thelast sector transferred.
Cylinder High/Low The cylindernumber of thelast sector transferred.

H The headhumber of thelast sector transferred.
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5.8

Read Verify Sectors

Command Block Output Registers

Command Block Input Registers

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

Sector Count

VVVVVVVYV

Sector Count

VVVVVVVYV

Sector Number

VVVVVVVYV

Sector Number

VVVVVVVYV

Cylinder Low VVVVVVVYV Cylinder Low VVVVVVVYV
Cylinder High VVVVVVVYV Cylinder High VVVVVVVYV
Drive/Head 101 DHHHH Drive/Head - ———-HHHH
Command 0010000R Status ...See Below...

Error Register

Status Register

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
BBK|UNG O |IDN| O |ABT|TON|AMN BSY|RDY|DWFKDSC| DRQ COR IDX |ERR
V| V|0 vV |0 vV |0 \Y 0 V|0 V| i—-|V|—|V

Figure 16.ReadVerify SectorsCommand(40h/41h)

The ReadVerify Sectorscommandverifies one ormore sectors on the drive. No data is transferred to the

host.

If an uncorrectable error occurs, the reaatify is terminated at thdailing sector.

Output Parameters To The Drive

Sector Count

Sector Number
Cylinder High/Low
H

R

The number oftontiguoussectors to beverified. If zero isspecified,then 256sectors
are verified.

The sectomumber of thefirst sector to beverified.
The cylindernumber of thefirst sector to beverified.
The headhumber of thefirst sector to beverified.

The retry bit. If set to onethenretries are disabled.

Input Parameters From The Drive

Sector Count

Sector Number
Cylinder High/Low
H

The number ofequested sectors netrified. This will be zero, unless an
irrecoverable error occurs.

The sectomumber of thelast sectowverified.
The cylindernumber of thelast sectowerified.

The headhumber of thelast sectowerified.
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5.9

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/lHead @ | — ——— — — — —
Command 0001 ———— Status ...See Below...

Error Register

Status Register

7 6 5 4
BBK|UNG 0 |IDN

3 2 1 0
0 |ABT|TON|AMN

7 6 5 4
BSY|RDY|DWFKDSC

3 2 1 0
DRQCORIDX |ERR

0|00 ]|O

O|lVv|Vv]|oO

OV ]|O0|V

-0 | -]V

Figure 17. Recalibrat€ommand(1xh)

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

cannotreach cylinder 0, TONTrack 0 Not Faind) is set in thesrror register.
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5.10 Seek

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 VVVVVVVYV Cylinder Low | — — — — — — — —
Cylinder High VVVVVVVYV Cylinder High | — — = — — — — —
Drive/Head 101 DHHHH Drive/lHeed @ | — ————— — —
Command 0111 —-—-—--— Status ...See Below...
Error Register Status Register
716 |54 |3|2]|1]|0 716 |54 |3]2]1]0
BBK|UNC O |(IDN| O |ABT|TON|AMN BSY|RDY|DWHFKDSC DRQ COR IDX |ERR
ofo|jo|lVv|O|V]|]O0O]|oO o|jv]|jo|V]|—]0]|—-]V

Figure 18.SeekCommand(7xh)

The Seekcommandinitiates a seek to the designatgdck andselects thedesignatedhead. Thedrive does
not have to be formatted for seek to executproperly. Thedrive waits for the seek teompletebefore
setting BSY to 0, DSC to 1, and issuing tirgerrupt.

Output Parameters To The Drive
Cylinder High/Low The cylindernumber of theseek.
H The headhumber of theseek.
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5.11 Set Features

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
Data @ | -———=-—-—-- - - Data | - —-=--=-—---
Feature VVVVVVVYV 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 11101111 Status ...See Below...
Error Register Status Register

7 6 5 4
BBK|UNG 0 |IDN

3 2 1 0
0 |ABT|TON|AMN

7 6 5 4
BSY|RDY| DWFDSC|

3 2 1 0
DRQCORIDX |ERR

0|00 ]|O

O|v|]0]|O

o|VvV]|]o0| -

-0 | -]V

Figure 19. Set FeatureSommand(EFh)

The Set Featuresommand isused by thehost toestablish the followingparameters whiclaffect the exe-
cution of certaindrive features ashown in Table 2. If thesalue in theregister isother than onalefined in

the table, thedrive posts an abortedommand error.

Table 2. Set Feature Parameters
Description
44h Vendor uniquelength of ECC onReadLong/Write Longcommand
55h Disable readook aheadeature
82h Disable WriteCache
AAh Enablereadlook aheadeature
BBh 4 bytes of ECC apply oiReadLong/Write Long commands
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5.12 Write Buffer

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/lHeed @ | — ————— — —
Command 11101000 Status ...See Below...
Error Register Status Register
716 |54 |3|2]|1]|0 716 |54 |3]2]1]0
BBK|UNC O |[IDN| O |ABT|TON|AMN BSY|RDY|DWFKDSC DRQ COR IDX |ERR
ofojo|oO|O0O|V]|]O]|oO o|v|Oo|—-—|—-—]0]|]—|V

Figure 20. WriteBuffer Command(E8h)

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

The ReadBuffer andWrite Buffer commands arsynchronized suckhat sequential WriteBuffer andRead
Buffer commandsaccess thesame 512 bytes within thieuffer.
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5.13 Write Long

Command Block Output Registers

Command Block Input Registers

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

Sector Count

000000O01

Sector Count

Sector Number

VVVVVVVYV

Sector Number

VVVVVVVYV

Cylinder Low VVVVVVVYV Cylinder Low VVVVVVVYV
Cylinder High VVVVVVVYV Cylinder High VVVVVVVYV
Drive/Head 101 DHHHH Drive/Head - ———-HHHH
Command 0011001R Status ...See Below...

Error Register

7 6 51| 4 3 2 1 0
BBK|UNG O |IDN| O |ABT|TON|AMN
vV |0 o|v]jo|V]|oO 0

Figure 21. WriteLong Command(32h/33h)

The WriteLong commandransfers the data and ECC bytes of the designated s&cotor the host to the

drive.

The data is transferred 16 bits at a time, and the ECC bytes are transéégtecbits at aime.

Status Register

7 6 5 4 3 2 1 0
BSY|RDY|DWFKDSC| DRQ COR IDX |ERR
0 ViV |V | —-—]0| -]V

If an uncorrectable error occurs, theite isterminated at théailing sector.

Output Parameters To The Drive

Sector Count

Sector Number
Cylinder High/Low
H

R

The number ofcontiguoussectors to be transferred. The sectount must be set to

one.

The sectomumber of thesector to be transferred.

The cylindernumber of thesector to be transferred.

The headhumber of thesector to be transferred.

The retry bit. If set to onethenretries are disabled.

Input Parameters From The Drive

Sector Count
Sector Number
Cylinder High/Low
H

The number ofequested sectors not transferred.

The sectomumber of thesector transferred.

The cylindernumber of thesector transferred.

The headnumber of thesector transferred.
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5.14 Write Sectors

Command Block Output Registers

Command Block Input Registers

Register 76543210 Register 76543210
Data @ | -———=-—-—-- - - Data = | - =—=-—-=-—--=
Feature @ | — = —— — — — — Error ...See Below...
Sector Count VVVVVVVYV Sector Count VVVVVVVYV

Sector Number

VVVVVVVYV Sector Number VVVVVVVYV

Cylinder Low VVVVVVVYV Cylinder Low VVVVVVVYV
Cylinder High VVVVVVVYV Cylinder High VVVVVVVYV
Drive/Head 101 DHHHH Drive/Head - ———-HHHH
Command 0011000R Status ...See Below...
Error Register Status Register

716 |54 |3|2|1]|0 716 |54 |3]2]1]0
BBK|UNC O |[IDN| O |ABT|TON|AMN BSY|RDY|DWFKDSC| DRQ COR IDX |ERR
vio|o|Vv]|]O0o|]V]|]O0O]|O o|Vv]|VvV]|Vv]|—]0]|—-]V

Figure 22. WriteSectorsCommand(30h/31h)

The Write Sectoreommandtransfers one omore sectorsfrom the host to thalrive. The sectors are trans-

ferredthrough the dataegister 16bits at a time.

If an uncorrectable error occurs, theite is terminated at thdailing sector.

Output Parameters To The Drive

Sector Count

Sector Number
Cylinder High/Low
H

R

The number of contiguousectors to be transferred. If zerospecified,then 256
sectors are transferred.

The sectomumber of thefirst sector to be transferred.
The cylindernumber of thefirst sector to be transferred.
The headhumber of thefirst sector to be transferred.

The retry bit. If set toone, thenretries are disabled.

Input Parameters From The Drive

Sector Count

Sector Number
Cylinder High/Low
H

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

The sectomumber of thelast sector transferred.
The cylindernumber of thelast sector transferred.

The headhumber of thelast sector transferred.
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6.0 Resets

6.1 Power On Reset

After power on, thedrive performs hardware initialization anekecutes itsnternal diagnostics.During this
time thespindle reaches itsperatingspeed.

The registers are initialized ahown inFigure 23.

6.2 Hard Reset

A hardreset causes anpask currently in progress to taborted. Thedrive then re-initializes itsnternal
variables and executes itsternal diagnostics.

A hardresetoccurs when thénostasserts the buRESET signal.

The registers are initialized ahown inFigure 23.

6.3 Software Reset

A software reset causes amgsk currently in progress to teborted. Thedrive thenre-initializes itsinternal
variables and executes itsternal diagnostics.

The registers are initialized ahown inFigure 23.

The host must sadevicecontrol register bit RST to 1 and wait at leafste microseconds before setting RST
to 0, to ensurdghat thedrive recognizes the reset.

6.4 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 23. DefaulRRegister Values
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After power on, a hardeset, or a software reset, thegister values are initialized ahiown inFigure 23.

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 24. Diagnostic Codes

The meaning of the erraiegisterdiagnostic codes resultinijgom power on, a hardeset or theExecute Drive
Diagnosticcommand are shown iRigure 24.
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7.0 Timings

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 1 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 700 us
Command Command Code Out Register BSY=1
Interrupt For Status Register Interrupt 6 sec
Command Complete BSY=1

Figure 25. TimeouWalues

The host mustlways give the drive sufficient time tperform eaclcommand or commanghase.

Figure 25 shows theommands and commarghases, and thminimum timeoutintervalsthat the host
shouldwait before reporting an error. The abbreviatidms”, “us”, “ms”, and “sec”, meannanoseconds,
microseconds, milliseconds and secon@spectively.

The timeoutvaluesshown do notrelate tonormaldrive performance. They arebased on worstasecondi-

tions, with an addedafetymargin. Sincetimeoutconditions arevery rareevents,hostperformance is not
affected by theaddedsafetymargin.
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It is recommended that the host ugeocessor-independent timing loops, that the timeouintervals are
still valid whenfasterprocessors are implemented.

Whenissuing a software reset, thost must setlevicecontrol register bit RST to 1 andvait at leasffive
microseconds before setting RST to 0, to endinat thedrive recognizes the reset.
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Appendix A. Cache

A.1 Read Look-Ahead

The drivekeeps three32KB buffers for theread/write cache. Two of these are used to stook-ahead
data under thdollowing rules:

- The least-recent-used buffer is discardedstwe the newlyequested data.
« The look-aheadtores datahown in thefollowing table.
- The look-ahead is terminated if anotheesmmand igeceived.

Condition Number of Blocks to read look-ahead
A < 16KB 32KB - A
16KB < A < 32KB A
32KB < A 32KB

Note: A is the number ofequested blocks in the remdmmand.
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Appendix B. Index

DRQ 9
A DRV 7
ABRT 8 DSO 7
ABT 8 . DS1 7
Alternate Status Register 5 DSC 9
AMN 8 DWE 9
AMNF 8
B E
ERR 10
BBK 8 Error Register 8
BSY 9 Diagnostic Codes 36
Execute Drive Diagnostics 13, 17
C
Command F

Execute Drive Diagnostics 17
FormatTrack 3, 18

Identify Drive 19

Initialize Drive Parameters 3, 22
ReadBuffer 23

FeaturesRegister 8
Format 12
FormatTrack 3, 18

Read Long 24 H
ReadMultiple 3 H 15
ReadSectors 25 HO 7
ReadVerify Sectors 26 H1 7
Recalibrate 27 H2 7
Seek 3, 28 H3 7
Set Features 29 Hard Reset 35
Set Multiple 3 HSO 7
Write Buffer 31 HS1 7
Write Long 3, 32 HS2 7
Write Multiple 3 HS3 7

Write Sectors 33
CommandRegister 5 |

COR 9 Identify Drive 11, 19
CORR 9 IDN 8
Cyl!nderH|gh Regl_ster 6 IDNF 8
Cylinder Low Register 6 IDX 9

IEN 6
D Immediate 3
D 15 Idle Immediate 3
DataRegister 6 Standby Immediate 3
Device Control Register 6 Initialize Drive Parameters 3, 13, 22
Diagnostic Codes 8, 17, 36
DRDY 9 M
Dr!ve Address Reg|ster 7 Master 7
Drive/HeadRegister 7 Multiple 3
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P

Power On Reset 35

R

R 15

RDY 9

ReadBuffer 11, 23

Read Long 11, 24

ReadMultiple 11

ReadSectors 11, 25

ReadVerify Sectors 13, 26

Recalibrate 13, 27

Register
Alternate Status Register
CommandRegister 5
Cylinder High Register 6
Cylinder Low Register 6
DataRegister 6
Device Control Register

Drive Address Register 7

Drive/HeadRegister 7
Error Register 8
FeaturesRegister 8
Register Initialization 35
SectorCountRegister 8
SectorNumberRegister
StatusRegister 9
Register Initialization 35
Reset
Hard Reset 35
Power On Reset 35
Register Initialization 35
SoftwareReset 35
RST 6

S

Seek 3,13, 28

Set Features 13, 29
Set Multiple 13
Slave 7
SoftwareReset 35
SRST 6
StatusRegister 9

T
TON 8

TimeoutInterval 6, 35, 36
TKONF 8

5

U

UNC 8

Vv

vV 15

W

Write Buffer 12, 31
Write Long 3, 12, 32
Write Multiple 12
Write Sectors 12, 33
WTG 7

X

x 15
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