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1.0 General

1.1 Introduction

This documentescribes the interface specifications of the following drives.

DSAA-3270 (281MB)
DSAA-3360 (365MB)
DSAA-3540 (548/528MB)
DSAA-3720 (730MB)

1.2 Related Document

« OEM FunctionalSpecifications foDSAA-3xxx ((281/365/548(528)/730MB)) 3.5-IndHard Disk Drive
with ATA Interface (S84G-8403-00).

1.3 Caution

Without the IBM shipping package, avoidance sifiock/vibration damage is a useré&sponsibility. Once,
opening ESD protective bug for shipmemtyoidance of ESD damage is a user's responsibility.

1.4 References

ISO/IEC Draft. ANSI X3.221 (Informationtechnology ATAttachmentinterface with Extensions
ATA-2) Rev 0, Printed on September 01993
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2.0 Conformance

The driveconforms to thereferenced specificationsyith the limitationsdescribed below.
Automatic Power Down SequenceéA hard resetwill disable theautomatic power dowisequence.

Format Track A drive will not perform aphysicalformat. Instead iwill simply write a
data pattern of alkeros to the sectors which habeenspecified by the
FormatTrackcommand. LBA mode foformat track is notsupported.

Format Track Interleave Factor The driveonly supports arnnterleave factor ofl:1, and mayignore any
other specifiedinterleave without returning an error.

Write long Write long command should bexecuted for the same sectaifter Read
long commandexecution. Otherwise, unexpected ECC correctable error
may occur. Because of the limitation of tleenulation technique to
support 4byte ECC mode which is implemented in tkeve.

SeekOverlap 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.

Sleep Mode During Sleep mode the driveill be activated by anycommand,
including, but not limited to, a soft reset.

Drive/Head Register Bits 5 and 7 of Drve/HeadRegister are not written to 0. (These 2 bits
are always read as '1' even afteystwrites to'0'..)

Auto Reallocation Jumper *1 (+)Auto reallocationjumper ischecked during thénitial power onreset
(POR). This jumper positiomeeds to béOPEN, if a usemwants to use
this function.

Write Cache Jumper *1 (+)Write cachejumper ischecked during thénitial POR. This jumper
positionneeds to b®OPEN, if a usewants to use this function.

Note *1 : Write cache becomes OFF automatically, if thato-
Reallocation jumper is set for customer data protection.

(+)Auto reallocationjumper positionneeds to beéDPEN
when a user system wants to usete cache.

SET FEATURE COMMAND (Write Cache Enable/Disable) can

only work with Auto ReallocationJumper = OPEN (ON) and
Write Cache = OPEN (ON).

0 Copyright IBM Corp. 1994 3
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3.0 Registers

Address Input Register Output Register
1FO0h Data Data
1F1h Error Features
1F2h Sector Count Sector Count
1F3h Sector Number Sector Number
*LBA Bits 0 —7 *LBA Bits 0 —7
1F4h Cylinder Low Cylinder Low
*LBA Bits 8 —15 *LBA Bits 8 —15
1F5h Cylinder High Cylinder High
*LBA Bits 16 —23 *LBA Bits 16 —23
1F6h Drive/Head Drive/Head
[*LBA Bits 24 27 [*LBA Bits 24 27
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 thadrive. The registers are accessed

through the host poraddresseshown.

The host should notead or write anyregisterswhen the Statu®kegister BSY bit = 1.

Note: * meansneaningregisters in LBAmode.

3.1 Alternate Status Register

Alternate Status Register

7 6
BSY | RDY

5 4 3
DWF | DSC | DRQ

2 1 0
COR ERR

Figure 2. Alternate StatuRegister

This registercontains the same information as the StaRegjister. The onlyifference isthat reading this
registerdoes not implyinterruptacknowledge oclear apending interrupt. Se8.13,“StatusRegister” on
page 9 for the definition of the bits in thiggister.
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3.2 Command Register

This registercontains thecommandcode being sent to thdrive. Commandexecutionbegins immediately
after this register iswritten. Thecommand set is shown iRigure 10 onpage 17.

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

3.3 Cylinder High Register

In CHS mode this registercontains the high order bits of the startioglinder address for any disk access.
At the end of the commandhis register isupdated toreflect thecurrentcylinder number.

In LBA mode,this registercontainsBits 16-23 of the LBA. At the end of theommand this register is
updated toreflect thecurrent LBA Bits 16-23.

3.4 Cylinder Low Register

In CHS mode this registercontains the low order 8 bits of the startieglinder address for any disk access.
At the end of the commandhis 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.

3.5 Data Register

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

All data transfers are 16 bitwide, except for ECbyte transferswhich are 8 bitswide. Datatransfers are
P10 only.

The registercontainsvalid data only wherDR Q=1 in theStatusRegister.

3.6 Device Control Register

Device Control Register

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

(e N e

Figure 3. Device Control Register
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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 |-DS0

Figure 4. Drive Addres®egister

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 theurrently selected

head. -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 5. Drive/HeadRegister

This registercontains thedrive andhead numbers.
Bit Definitions

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

Registers 7



HS3,HS2,HS1,HSO If L=0, HeadSelect. These four bits select the headimber. HSO is théeastsignif-
icant. IfL=1, HSOthrough HS3 contain bi24-27 of the LBA. Atcommand com-
pletion, these bits arapdated toreflect thecurrent LBA bits 24-27.

L LBA mode. This bitselects the mode afperation. WhenL=0, addressing is by
'CHS'mode. WhenL=1, addressing is byLBA' mode.

3.9 Error Register

Error Register

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

7 6
BBK | UNC

o ol

Figure 6. Error Register
This registercontains status from thiastcommandexecuted by the drive, or a diagnostiode.
At the completion of anjcommandexcept Execute Drive Diagnostic, tlentents otthis register are valid.

Following a power on, aeset, orcompletion of an Execut®rive Diagnosticcommand this registercon-
tains a diagnostic code. S&égure 9 onpage 12 for the definition.

Bit Definitions

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

UNC UncorrectableData Error. UNC=1 indicates aruncorrectable data error has been
encountered.

IDNF (IDN) ID Not Found. IDN=1 indicates the requested sector's fibld could not be found.

ABRT (ABT) AbortedCommand. ABT=1 indicates the requestatbmmand hadeen aborted
due to a drivestatus error or afnvalid parameter in amutputregister.

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

AMNF (AMN) Address Mark NotFound. AMN=1 indicates the data addressark has not been

found after finding thecorrect ID field for the requested sector.

3.10 Features Register

This register isused with the Set Féarescommand to set théature. See Set Bgurescommand
description for parameters.

8 OEM InterfaceSpecifications foDSAA-3xxx



3.11 Sector Count Register

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

If the register iszero atcommandcompletion, thecommand wasuccessful. If not successfulompleted,
the registercontains thenumber ofsectors which need to be transferredoirder 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 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 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.

DWF Drive Write Fault. DWF =1 indicatesthat thedrive hasdetected a write faultondi-

tion. DWF is set to (after theStatus Register is read by tlnst.
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DSC

DRQ

CORR (COR)

IDX

ERR

Drive SeekComplete. DS C=1 indicatesthat aseek hasompleted and thdrive
head issettled over a track When anerror occurs, this bit is not changed until the
Status Register is read by thest, at which time the biagain indicates theurrent
seekcomplete status.

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

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 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, thénost may not see it set todven if thehost isreading the Status
Registercontinuously. Therefore thkost 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. ditne
setsERR =0 when thenextcommand igeceivedfrom the host.

10 OEM InterfaceSpecifications foDSAA-3xxx



40 Reset

4.1 Power On Reset

After power on, thedrive performs hardware initialization aneikecutes itsnternal diagnostics.During this
time thespindle isspun up to itsoperatingspeed.

The registers are initialized ahown inFigure 8 onpage 12.

4.2 Hard Reset

A hardresetwill cause any task currently in progress todteorted. Thedrive will thenre-initialize its
internalvariables and execute itaternal diagnostics.

A hardresetoccurs when thédnostasserts the buRESET signal.

The registers are initialized ahown inFigure 8 onpage 12.

4.3 Software Reset

A software resetill cause any task currently in progress todlsorted. Thedrive will thenre-initialize its
internalvariables and execute itaternal diagnostics.

The registers are initialized ahown inFigure 8 onpage 12.

The host must sdDevice Control register bitRST=1 andwait for at least Smicroseconds before setting
RST=0, toensurethat thedrive recognizes the reset.

4.4 Register Initialization

0 Copyright IBM Corp. 1994 11



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 8. DefaultRegister Values

After power on, hardeset, or software reset, thegister values are initialized ahown inFigure 8.

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 9. Diagnostic Codes

The meaning of thé&rror Register diagnostic codes resultifgm power on, hardeset or theExecute Drive
Diagnosticcommand are shown iRigure 9.

12 OEM InterfaceSpecifications foDSAA-3xxx



5.0 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 38 onpage 53 shows thdrive timeoutvalues.

5.1 PIO 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 and ECC bytes are available for transfer tchtieg, thedrive setsBSY=0,
setsDRQ=1, andinterrupts the host.

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

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

0 Copyright IBM Corp. 1994 13



e. The hosteads the sector afata and EC(hytes via theData Register.
f. The drive setdD RQ =0 after the ECC bytebave beerransferred to thdost.

The ReadMultiple commandtransfers onélock of data for eaclinterrupt. The othecommandsransfer
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 invaliparameterthen itwill abort the command bgettingBSY=0,ERR=1,
ABT=1, andinterrupting the host.

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

If an UncorrectabléDataError (UNC=1) occurs, thedefective data will baransferredfrom the media to
the sector buffer, andiill be available to be transferred to thmst, at the host's option. lecase ofRead

Multiple command, the host shoultbmpletetransfer theblock whichincludes error datérom the sector
buffer andterminate whatever kind of type of error occurred.

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

If an error occurghat iscorrectable byretries, the datavill be corrected and the transferill 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 PIO Data Out Commands

Thesecommandsare:
Format

- Write Buffer

« Write Long

« Write Multiple

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

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) of data to transferred:

a. The drive setBSY=0 andDR Q=1 when it isready toreceive asector (or block).

14 OEM InterfaceSpecifications foDSAA-3xxx



O

. The hostwrites one sector (oblock) of data via theData Register.
c. The drive set8SY =1 after it has received thsector (or block).
d. When thedrive has finished processing tlsector (or block), isetsBSY =0, andinterrupts the host.
e. In response to the interrupt, th@streads 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.
b. The hostwrites one sector of data and ECC bytes via Deta Register.
c. The drive set8 SY =1 after it has received thsector and ECC bytes.

d. When thedrive has finished processing tlsector and ECC bytes, #etsBSY =0 andinterrupts the
host.

e. In response to the interrupt, th@streads the Status Register.

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

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

If the drive detects an invaligarameterthen itwill abort the commanadfter the data transfer by setting
BSY=0,ERR=1,ABT=1, and interrupting théost.

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

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

5.3 Non-Data Commands
Thesecommandsare:
Check PowemMode
Execute Drive Diagnostics
Idle
Initialize Drive Parameters
ReadVerify Sectors
Recalibrate
Seek
Set Features
Set Multiple
Sleep
Standby

Execution ofthesecommandsnvolves no data transfer.
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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 SttusRegister.

o 0k~ w DN

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

5.4 DMA Data Transfer Commands

The Read/Write DMA protocodllows highperformance multi-tasking operatirgystems to eliminate
processor overhead associated with Riénsfers.

1. CommandPhase
a. Hostinitialize the Slave-DMA channel
b. Hostupdates the&CommandBlock Registers
c. Hostwritescommandcode to theCommandRegister
d. The drive set® RQ =0 after the sector (oblock) has beettransferred
2. DataPhase
a. The Slave-DMA channegjualifies data transfers to arfdom drive with DMARQ
b. The Drive acknowledges a request wibiMACK
c. Registercontents are novalid during this phase
3. Status Phase
a. Drive generates amterrupt to the hos{HIRQ=1)
b. Hostresets theéSlave-DMA Channel

c. Hostreads theStatus and ErroRegisters
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6.0 Command Descriptions

Command Hex Code Binar%_Code
It

76543210
Check Power Mode ES 11100101
Execute Drive Diagnostics 90 10010000
Format Track 50 01010000
Identify Drive EC 11101100
ldle E3 11100011
ldle Immediate El 11100001
Initialize Drive Parameters 91 10010001
Read Buffer E4 11100100
Read DMA Eretry) C8 11001000
Read DMA (no retry) C9 11001001
Read Long Eretry) 22 00100010
Read Long (no retry) 23 00100011
Read Multiple C4 11000100
Read Sectors Eretry) 20 00100000
Read Sectors (no retry) 21 00100001
Read Verify Sectors Eretry) 40 01000000
Read Verify Sectors (no retry) 41 01000001
Recalibrate 1x 0001 ———-—
Seek 7X 0111 ——---
Set Features EF 11101111
Set Multiple C6 11000110
Sleep E6 11100110
Standby E2 11100010
Standby Immediate EO 11100000
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

Figure 10.Command Set

Figure 10 shows theommands that are supported by tiéve. The followingsymbols are used in the
commanddescriptions:

Output Registers

0 Indicatesthat the bit must be set to 0.
1 Indicatesthat the bit must be set to 1.
D The drivenumberbit. Indicatesthat thedrive number bit of the Dnve/HeadRegister

should bespecified. Zero selects thanasterdrive and one selects the slave drive.

H Head number.Indicatesthat theheadnumber part of thédrive/HeadRegister is an
outputparameter and should epecified.

R Retry. Indicatesthat the Retry bit of theCommandRegister should bepecified.
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\% Valid. Indicatesthat the bit is part of amutputparameter and should Bpecified.

L This bit selects the mode afperation. WhenL=0, addressing is byCHS' mode. When
L=1, addressing is byLBA' mode.

X Indicatesthat the hexcharacter is not used.
- Indicatesthat the bit is notused.

Input Registers

0 Indicatesthat the bit isalways set to 0.

1 Indicatesthat the bit isalways set to 1.

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

Y 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 11. 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 Execute Drive Diagnostics

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 101 ——=—-—-~— Drive/lHead | - — - — - — — —
Command 10010000 Status ...See Below...
Error Register Status Register
716 [543 ]2 |10 716 [543 ]2 |10
BSY/RDY/ DWFDSC|DRQ|COR|IDX |ERR
ViV | V|V | V]|V | V]V ojo0ojo0|—-|—-1]0|—-10

Figure 12. Execute Drive Diagnosti€&ommand(90h)

The Execute Drive Diagnostiasommandperforms the internal diagnosttestsimplemented by thalrive.
The results of the test agored in theError Register.

The normal ErroRegister bit definitions do noapply to thiscommand. Instead, thaegistercontains a
diagnostic code. Seigure 9 onpage 12 for the definition.
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6.3 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 | — = - - — - — — Sector Number | — = - - — - — —
Cylinder Low VVVVVVVY Cylinder Low | — == — — — — —
Cylinder High VVVVVVVY Cylinder High | — == - - - — —
Drive/Head 101DHHHH Drive/lHead | - — - — - — — —
Command 01010000 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 |V]O]|V]O0]|oO O |V I V|V | -]0]|-]V

Figure 13.FormatTrack Command50h)

The FormatTrack commandformats asingletrack on thedrive. Eachsector ofdata on the trackvill be
initialized to zero. 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 descriptor value and the second
byte should contain theectornumber. The desastor value should be O for goodsector, and 80h for a
bad sector. The descriptor value of 20h is to unassign the alteloedéion for this sector. And the
descriptor value of 40h is fasssignthis sector to an alternate location. The remaining bytes of the sector
following the format table aregnored.

Output Parameters To The Drive

Cylinder High/Low The cylindernumber of thetrack to be formatted.
H The headhumber of thetrack to be formatted.
Input Parameters From The Drive

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

« The cylindernumber is notvalid.

« The headhumber is notvalid.
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6.4 ldentify 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 14.Identify Drive Command(ECh)
The ldentify Drivecommandrequests tharive to transferconfiguration information to théost. Thedrive

will transfer a sector to thkostcontaining the information in Figure 15. THdentify Drive information is
not affected by the Initializ&®rive Parametersommand.
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Figure 15 (Page 1 of 3)ldentify Drive Information

Word Content Description
00 045CH Drive classification, bit assignments:
— 15(=0):reserved fomon-magnetiarives
- 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 transferate not ( > 5 Mbps but < = 18Mbps)
— 8(=0): disk transferrate not (< = 5 Mbps)
- 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(=1): soft sectored
- 1(=0): nothardsectored
- 0(=0): reserved
01 954 Number ofCylinders. DSAA-3270
929 Number ofCylinders. DSAA-3360
1024 Number ofCylinders. DSAA-3540(528MB)
1062 Number ofCylinders. DSAA-3540(548MB)
1416 Number ofCylinders. DSAA-3720
02 0 reserved
03 16 Number ofheads. DSAA-3270
16 Number ofheads. DSAA-3360
16 Number ofheads. DSAA-354@528MB/548MB)
16 Number ofheads. DSAA-3720
04 59400 Number ofunformattedbytes per track.
05 550 Number ofunformattedbytes per sector
06 36 Number ofsectors per track DSAA-3270
48 Number ofsectors per track DSAA-3360
63 Number ofsectors per track DSAA-3540(528MB/548MB)
63 Number ofsectors per track DSAA-3720
07-09 0 VendorUnique
10-19 XXXX Serialnumber in ASCII
20 0003H A dual ported, multi-sectobuffer capable of simultaneousansferswith a
read caching.
21 00COH Buffer size in512-byte increments
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Figure 15 (Page 2 of 3)ldentify Drive Information

Word Content Description
22 0010H Number of ECCbytes
23-26 XXXX Microcoderevision (ASCII)
27-46 DSAA-3270| Model number in ASCII
DSAA-3360 | Model number in ASCII
DSAA-3540 | Model number in ASCII
DSAA-3720 | Model number in ASCII
47 0020H Number ofsectorsthat can beransferred peinterrupt onRead and
Write Multiple commands
48 0000H cannotperform doubleword 1/0
49 0BOOH IORDY, LBA and DMA aresupported
50 0000H Reserved
51 0200H P10 datatransfercycletiming mode 2 issupported
52 0200H DMA data transfercycletiming mode 2 issupported
53 0003H Words54-58 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. xx = currentsetting formultiple com-
mands.
0000H Multiple SectorSetting is no valid.
60-61 00086280H | Number ofLBAs for DSAA-3270
O0OAE300H| Number ofLBAs for DSAA-3360
O0O0FCO00H| Number ofLBAs for DSAA-3540 (528MB)
001055A0H | Number ofLBAs for DSAA-3540 (548MB)
0015C780H | Number ofLBAs for DSAA-3720
62 0x07H Singleword DMA Mode 2 issupported. The high order byte contains a
single bit set toindicate which mode isctive.
63 0x03H Multiword DMA Mode 1 issupported. The high order byte contains a

single bit set toindicate which mode isctive.
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Figure 15 (Page 3 of 3)ldentify Drive Information

Word Content Description

64 0001H P10 Mode 3 is NotSupported.

65 O0FOH Minimum multiword DMA cycle time is240ns.

66 00FOH Recommendednultiword DMA cycletime is240ns.

67 00FOH Minimum P10 TransferCycle Time withoutflow control, 240ns.

68 00B4H Minimum P10 TransferCycle Time with IORDY flow control, 240ns.
69-255 0000H reserved

Logical Drive Format (Reference)

The customewusable data capacity is ahownbelow.

Descriptions &Model15. DSAA-3360 DSAA-3540 DSAA-3720
(CLIPPED)

Logical HeadNumber 16 16 16 16
Logical Sectors/Track 36 48 63 63
Logical CylinderNumber 954 929 1062 (1024) 1416
Logical Sector Size 512 512 512 512
Total CustometUsableData 549,504 713,472 1,070,496 1,427,328
Sectors (1032192)
Total CustometUsableData 281 MB 365 MB 548 (528)MB 730 MB
Bytes
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6.5 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 16.ldle 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. lzero,then the automatic power dowsequence is disabled. If

non-zero, then the automatic power dowaquence is enabled, and thmeout

interval is set to thélimeoutParametetimes 5, in seconds, for the value ranfgem

12 to 255. If the value is 1 to 11, thEimeoutParameter is 68econds.

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

interval expires.
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6.6 Idle Immediate Parameters

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | —-=-—-=-—-=-—-= pbata | —-=-—-=-—-=—-=
Feature | ———— —— — — Error | -=-=-===—-=
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 0|00 | —-|]—-]0]—-1]V

Figure 17.ldle ImmediateCommand(E1h)
The ldleImmediatecommandcauses the drive to s&SY, enter theldle Mode, clearBSY, andgenerate an

interrupt. When theldle Immediatecommand igeceivedduring theStandby mode, thdrive will spin up
to becomeready to execute drivaccessommand withoudelay.
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6.7 Initialize Drive Parameters

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | —-=-—-=-—-=-—-= pbata | —-=-—-=-—-=—-=
Feature | ———— —— — — Error | -=-=-===—-=
Sector Count VVVVVVVY Sector Count | — = ————— —
Sector Number | — = - - - - - — Sector Number | — = - - — - — —
Cylinder Low | — == - —— — — Cylinder Low | — = = — — — — —
Cylinder High | — == - — - — — Cylinder High | — == - - - — —
Drive/Head 101DHHHH Drive/lHead | - — - — - — — —
Command 10010001 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 o100 | —-|—-1]01|~-1]V

Figure 18. Initialize DriveParametersCommand(91h)

The Initialize DriveParametereommandenables thénost to set the number afectors per track and the
number ofheadsminus 1, percylinder.

Output Parameters To The Drive

Sector Count The number okectors per track. 0 does noteanthere are 256 sectors per track,
but there is no sector per track.

H The number oheadsminus 1 percylinder. Theminimum is 0 and the maximum is
15.
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6.8 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 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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6.9 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|o0o |V ]0o]|Vv|i0o]o0 o (V| V|V |—=1]0]-1]V

Figure 20.Read DMA CommandC8h/C9h)

This commandexecutes in a similamanner to the Rea8ectorscommandexcept for the following:

« The hostinitialize a slave-DMA channel prior tassuing thecommand.

- data transfers are qualified YMARQ and areperformed by the slave-DMA channel.

- the drive issue®nly one interrupt pecommand toindicatethat datatransfer hagerminated and status

is available.

Any unrecoverable error encountered during execution Bead DAM commandesults in thetermination
of datatransfer. The Drivassues annterrupt toindicatethat datatransfer hagerminated and Status is

available in theError register. Theerror posting is the same #élsat for thewrite sectorscommand.

Output Parameters To The Drive

Sector Count

Sector Number
Cylinder High/Low
H

R

The number oftontiguoussectors 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 headnumber of thefirst sector to be transferred.

The retry bit. If set to onethenretries are disabled.
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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 sector transferred.
Cylinder High/Low The cylindernumber of thelast sector transferred.

H The headhnumber of thelast sector transferred.
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6.10

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 21.ReadLong Command(22h/23h)

The Read Long commankquests thdile to transfer the data and ECC bytes of the designated séwior
the drive to thehost.

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.

Output Parameters To The Drive

Sector Count

Sector Number
Cylinder High/Low
H

R

The number ofcontiguoussectors to be transferred. The Sec@runtmust 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

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

The cylindernumber of thesector transferred.
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The headhumber of thesector transferred.
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6.11

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 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.

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

Sector Count The number oftontiguoussectors to be transferred. If zerogpecified,then 256

sectorswill be 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.
Input Parameters From The Drive

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

Sector Count

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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6.12

Read 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 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 23.ReadSectorsCommand(20h/21h)

The ReadSectorscommandtransfers one omore sectorsfrom thedrive to thehost.

Thesectors are trans-

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

Sector Number
Cylinder High/Low
H

R

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

The sectomumber of thefirst sector to be transferred.
The cylindernumber of thefirst sector to be transferred.
The headnumber 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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6.13 Read Verify 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 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 oftontiguoussectors to beverified. If zero isspecified,then 256sectors
will be verified.

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

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.

Sector Number The sectomumber of thelast sectorverified.
Cylinder High/Low The cylindernumber of thelast sectowerified.

H The headhumber of thelast sectowverified.
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6.14

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

Figure 25. Recalibrat€ommand(1xh)

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

cannotreach cylinder 0, TONTrack 0 Not Faind) will be set in theError Register.
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6.15 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 | — = - - — - — — Sector Number | — = - - — - — —
Cylinder Low VVVVVVVY Cylinder Low | — = = — — — — —
Cylinder High VVVVVVVY Cylinder High | — == - - - — —
Drive/Head 1LIDHHHH Drive/lHead | - — - — - — — —
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
0|00 |V]O]|V]O0]|oO o |V |0 |V | —-]0]|-1]V

Figure 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
Cylinder High/Low The cylindernumber of theseek.
H The headhumber of theseek.
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6.16

Set Features
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 11101111 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 27. Set FeatureSommand(EFh)

The Set Featuresommand isused by thehost toestablish the followingparameters whiclaffect the exe-
cution of certaindrive features ashown inFigure 28. If thevalue in theregister isotherthan onedefined
in the table, thedrive posts an AborteCommandError.

Figure 28. SefFeature Parameters

Description
02h EnableWrite Cache
03h Set TransfeMode based on value in Sect@ounterRegister
44h Vendor uniquedength of ECC onReadLong/Write Longcommand
55h Disable readook-aheadfeature
66h Disablereverting topower ondefaults
82h Disable WriteCache
AAh Enablereadlook-aheadfeature
BBh 4 bytes of ECC apply oiReadLong/Write Long commands
CCh Enablereverting topower ondefaults
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At power on, orafter ahardwarereset, the default mode @2h,66h,0AAh and 0BBh. Asetting of 66h
allows settingsvhich may have beemodified sincepower on to remain at the sansetting after a soft reset.

A host canchoose thdransfermechanism by SetransferMode andspecifying avalue in the Secto€Count
Register. Theupper 5bits define the type ofransfer and the lovorder 3 bits encode the modmlue:

PIO default mode 00000 000
Single word DMA mode x 00010 Onn nn=00, 01, or 10)
Multiword DMA mode x 00100 Onn nn=00, 01)

where 'nn' is a valid mode number in binary bit for the associated
transfer type.
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6.17 Set Multiple

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | —-=-—-=-—-=-—-= pbata | —-=-—-=-—-=—-=
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/lHead | - — - — - — — —
Command 11000110 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 29. SeMultiple 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.

At power on, orafter ahardwarereset, the default mode Read andWrite Multiple disabled. If Disable
Default has been set in the FeatuRRegisterthen the modeemains the same dbatlast establishegbrior
to a soft reset, otherwise it reverts to the default of disabled.

If an invalid block size is specified, ambort error will be returned to the host, anfeadMultiple and Write
Multiple commandswill be disabled.
Output Parameters To The Drive

Sector Count. The blocksize to beused forReadMultiple and Write Multiplecommands. Valid
block sizes are 0, 2, 4, 8, 16, and 32. If O is specified, tiRadMultiple and Write
Multiple commands arelisabled.
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6.18 Sleep

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 11100110 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 30.SleepCommand(E6h)
The Sleepcommandcauses the drive tenter Standbynode,which is its minimal powemode. If thedrive
is not alreadyspun down, thespin down sequence is executedfter the drive hastopped, BSY is set to 0,

and the host isnterrupted.

During theSleep mode the driveill respond to commands, btitere may be alelay while waiting for the
spindle to reach operatingpeed.
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6.19

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]0 716 |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 31. Standbyommand(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.

If the SectorCountRegister isnon-zero then the automatic power dowequencehall beenabled and the
timer will begincounting down when thdrive returns toldle mode. If theSectorCountRegister is zero

then the automatic power dowsequenceshall be disabled.

Output Parameters To The Drive

Sector Count

TimeoutParameter. lzero,then the automatic power dowsequence is disabled. If

non-zero, then the automatic power dow@quence is enabled, and ttimeout

interval is set to thélimeoutParametetimes 5, in seconds, for the value ranfgem

12 to 255. If the value is 1 to 11, thEimeoutParameter is 68econds.

When the automatipower downsequence is enabled, thieive will enter Standby
modeautomatically if thetimeoutinterval expireswith no drive accessrom the host.
The timeoutinterval will be reinitialized ifthere is adrive accesbefore thetimeout

interval expires.
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6.20 Standby Immediate Parameters

Command Block Output Registers Command Block Input Registers
Register 76543210 Register 76543210
pbata | —-=-—-=-—-=-—-= pbata | —-=-—-=-—-=—-=
Feature | ———— —— — — Error | -=-=-===—-=
Sector Count | — ————— — — Sector Count | — = ————— —
Sector Number | — = - - — - — — Sector Number | — = - - — - — —
Cylinder Low | — == - —— — — Cylinder Low | — = = — — — — —
Cylinder High | — == - — - — — Cylinder High | — == - - - — —
Drive/Head 101D —---~- Drive/lHead | - — - — - — — —
Command 11100000 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 ojo0 |0 | —-]—-]0]—-1]V

Figure 32. Standby Immediat@ommand(EOh)

The Standby Immediateommandcauses the drive to s&SY, enter the Standbiode, clearBSY, and
generate annterrupt. Thespindlewill be stopped toreduce thepowerusage. TheHost interface is always
ready toreceive acommandfrom the host. Any mediaccesssommandwill cancel theStandby mode. The
host isrequired to resend th8tandby Immediateommand tospin down thedrive.
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6.21 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 33. WriteBuffer 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 thsame 512 byte withimuffer.
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6.22 Write 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 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 34. Write DMACommand(CAh/CBh)

This commandexecutes in a similamanner to thewrite Sectorcommandexcept for the following:

« The hostinitialize a slave-DMA channel prior tassuing thecommand.

- data transfers are qualified YMARQ and areperformed by the slave-DMA channel.

- the drive issue®nly one interrupt pecommand toindicatethat data

transfer haderminated and status &vailable.

Any unrecoverable error encountered during execution of a Write Dédvhmandresults in thetermination
of datatransfer. The Drivassues annterrupt toindicatethat datatransfer hagerminated and Status is

available in theError register. Theerror posting is the same #élsat for thewrite sectorscommand.

Output Parameters To The Drive

Sector Count

sectors are transferred.

Sector Number

Cylinder High/Low

The sectomumber of thefirst sector to be transferred.

H The headhumber of thefirst sector to be transferred.

R The retry bit. If set to onethenretries are disabled.

46 OEM InterfaceSpecifications foDSAA-3xxx

The number oftontiguoussectors to be transferred. If zerospecified,then 256

The cylindernumber of thefirst sector to be transferred.




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 sector transferred.
Cylinder High/Low The cylindernumber of thelast sector transferred.

H The headhnumber of thelast sector transferred.
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6.23 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 35. WriteLong Command(32h/33h)

The WriteLong commandequests thdile to transfer the data and ECC bytes of the designated séwior
the host to thalrive.

The data is transferred 16 bits at a time, and the ECC bytes are transferred 8 bits at a time.

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

Output Parameters To The Drive

Sector Count The number ofcontiguoussectors to be transferred. The Sec@runtmust be set
to one.
Sector Number The sectomumber of thesector to be transferred.

Cylinder High/Low The cylindernumber of thesector to be transferred.
H The headhumber of thesector to be transferred.

R The retry bit. If set to onethenretries are disabled.
Input Parameters From The Drive

Sector Count The number ofequested sectors not transferred.
Sector Number The sectomumber of thesector transferred.

Cylinder High/Low The cylindernumber of thesector transferred.
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The headhumber of thesector transferred.
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6.24

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 36. WriteMultiple Command(C5h)

The Write Multiplecommandtransfers one omore sectorsfrom the host to thalrive. Commandexecution
is identical to the Write Sectorsommandexceptthat aninterrupt isgenerated for eachlock (asdefined by

the Set Multiplecommand)instead of for each sector. The sectors are transfatremugh theData Register
16 bits at a time.

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

Sector Count The number oftontiguoussectors to be transferred. If zerogpecified,then 256

sectorswill be 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.
Input Parameters From The Drive

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

Sector Count

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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6.25 Write 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 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 I V|V | -]0]|-]V

Figure 37. WriteSectorsCommand(30h/31h)

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

Whenwrite cache is disable, the writgill be terminated at thédailing sector if an uncorrectable error occurs.
Whenwrite cache is enableggutomaticreallocationwill be invoked at thefailing sector if an uncorrectable
error occurs and the writeill be completed normally.

Output Parameters To The Drive

Sector Count The number of contiguousectors to be transferred. If zerospecified,then 256
sectorswill be 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 amnre-
coverable error occurs.

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

H The headhumber of thelast sector transferred.
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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 38. TimeouWalues

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

Figure 38 shows theommands and commarghases, and thminimum timeoutintervalsthat the host
shouldwait before reporting an error. The abbreviatidins”, "us", "ms" and'sec"meannanoseconds,
microseconds, milliseconds and secon@spectively.

0 Copyright IBM Corp. 1994
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The timeoutvaluesshown do notrelate tonormaldrive performance. They arebased on worstasecondi-
tions, with an addedafetymargin. Sincetimeoutconditionswill be very rareevents,hostperformancewill
not be affected by thaddedsafetymargin.

It is recommended that the host ugeocessor-independent timing loops, that the timeouintervalswill
still be validwhenfasterprocessors are implemented.

Whenissuing a software reset, thost must seDevice Control register bitRST=1 andwait for at least 5
microseconds before settilgST=0, toensurethat thedrive recognizes the reset.
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Appendix A. Cache

A.1 Read Look-Ahead

The drivekeeps the buffersegmentednto 32 Kbytes agead/write cache.

LeastFrequentUsedbuffer is discarded to save the newlgquested data.

A.2 Write Cache

When thewrite cache is enabled, write cache uses a dedicateldi32es buffer. (The write cache is enabled
by checkingjumper setting atpower-on-reset period. And if th@empersetting is for enabling write cache,
this can be enabled or disabled by sendingfeaturescommands.)

If the previouscommand iSWRITE, and theblock requested is consecutive to the previous,dhee
will return"COMPLETE" after all data is received in the drive buffer.
Soft reset isecommended teheck the actual datariting to media,i.e., soft reset is processed after the
previous writecommand(with cache) completes the actuatiting to media.
Certain power dowrduring Write Cache operation masesult inNon-recoverable errdater. Write to
the brokensectorwill recover this sector.

- Automaticreallocationwill be invoked at thefailing sector if a non-recoverable error occurs and the
write will be completed normally.
If the drive runs out of spares faeallocation, write cache and reallocatiwiil be turnedoff.
If the drive isunable to complete aached writeand/orreallocationaftergood status has been
returned,thalrive will not process anxommandsncluding a soft resetThis conditionwill be cleared at
poweron,or ahardwarereset.
It is possible to check if the data in the write cache haeen written onto thalisk by successfutom-
pletion of Soft Reset or thdollowing commands.

Check PowemMode, Execute Drive Diagnostics, Formdtack, Identify Drive, Idle, IdleiImmediate, Ini-
tialize Drive ParametersReadBuffer, Read Long withRetry, Read Long withouRetry, Recalibrate,
Seek, Sefeatures, Set MultipleSleep,Standby, Standby Immediat®/rite Buffer, Write Long with
retry, Write Long without Retry.
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Appendix B. Index

A

ABRT 8

ABT 8

Alternate Status Register 5

AMN 8

AMNF 8

Auto ReallocationJumper *1 3

Automatic PowerDown Sequence 3, 26, 43

B

BBK 8
BSY 9

C
Check PoweMode 15, 19
Command
Check PoweMode 19
Execute Drive Diagnostics 20
FormatTrack 3, 21
Identify Drive 22
Idle 26
Idle Immediate 27
Initialize Drive Parameters 28
ReadBuffer 29
Read DMA 30
Read Long 32
ReadMultiple 34
ReadSectors 35
ReadVerify Sectors 36
Recalibrate 37
Seek 3, 38
Set Features 39
Set Multiple 41
Sleep 42
SleepMode 3
Standby 43
Standby Immediate 44
Write Buffer 45
Write DMA 46
Write long 3, 48
Write Multiple 50
Write Sectors 51
CommandRegister 5
COR 10
CORR 10

0 Copyright IBM Corp. 1994

Cylinder High Register 6
Cylinder Low Register 6

D

D 17

DataRegister 6

Device Control Register 6
Diagnostic Codes 8, 12, 20
DRDY 9

Drive Address Register 7
Drive/HeadRegister 3,7
DRQ 10

DRV 7

DSO 7

DS1 7

DSC 9

DWF 9

E
ERR 10
Error Register 8
Diagnostic Codes 12
Execute Drive Diagnostics 15, 20

F

FeaturesRegister 8
Format 14
FormatTrack 3, 21

H

H 17,18
HO 7

H1 7

H2 7

H3 7
Hard Reset 11
HSO 7
HS1 7
HS2 7
HS3 7

Identify Drive 13, 22
Idle 15, 26



Idle Immediate 27

IDN 8

IDNF 8

IDX 10

IEN 7

Initialize Drive Parameters 15, 28

L

L 8,18

M

Master 7

P

Power On Reset 11

R

R 17

RDY 9

ReadBuffer 13, 29

Read DMA 30

Read Long 13, 32

ReadMultiple 13, 34

ReadSectors 13, 35

ReadVerify Sectors 15, 36

Recalibrate 15, 37

Register

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

Device Control Register 6
Drive Address Register 7
Drive/HeadRegister 7
Error Register 8
FeaturesRegister 8
Register Initialization 11
SectorCountRegister 8
SectorNumberRegister 9
StatusRegister 9

Register Initialization 11

Reset 3

Hard Reset 11
Power On Reset 11
Register Initialization 11
SoftwareReset 11

RST 7
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S

Seek 3,15, 38

Set Features 15, 39
Set Multiple 15, 41
Slave 7

Sleep 15, 42
SleepMode 3
SoftwareReset 11
SRST 7

Standby 15, 43
Standby Immediate 44
Status Register 9

T
TON 8

TimeoutlInterval 7, 11, 52
TimeoutParameter 26, 43
TKONF 8

U

UNC 8

\%

vV 17,18

W

Write Buffer 14, 45

Write Cache 39, 51, 55

Write CacheJumper *1 3

Write DMA 46

Write long 3, 14, 48

Write Multiple 14, 50

Write Sectors 14, 51
Write Cache 39, 51, 55

WTG 7

X

X 18
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