X3T49.2/41-15

May 28, 1991

To: X3T79.2 Attendees

sSub ject: Proposed additions/changes to ATA Document
Rev 2.3 to support removable media drives.

From: Patrick Manley SyQuest Technology

Attached you will find a copy of proposed changes and
additions to the ATA (AT Attachment) Rev 2.3 -

The. changes are to the following sections.
7.2.9 Evrvor Register

8.4 Error Posting

9.0 Command Descriptions

Table 9-1: Command‘Codes and Parameéers“

9.4 Identify Drive

TABLE 9-3: Identify Drive Information

3.4.1

Addition of sections

9.28 to 9.32

The portion labeled IDE Interface Supplement is not
part of the changes . It is for your Information in
support of the changes.
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Changes to the ATA documant

Section 7.2.9

7.2.9 Error Reglstor

This register contains status from the last command axecuted by Lthe

drive or a Dlagnostic Codoe.

At Lhe completion of any command except Execute Drive Dlagnoastic, the
contunts of thls reglster are valid when ERR=1 In the Status Reglster.

Following & powsr on, a reset, or completlon of an Execute Drive
piagnostic command, this veglster contains a Dlagnostic Code (see
Table 9-2).
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- BBK (Bad Block Detected) Indlcates a bad block mark was detected in
the requested sector's ID fleld.

- UNC (Uncorrectable Data Ervor) lndicates an unpcoeryectable data
error has been encountered.

-Hc({ Hedla Changod)indicates that the modia has been changed.

A translition from Medla not rweady Lo ready. g

- IDNF (ID Not Found) indicates the requested sector’s ID fleld could
naot be found.

-HMCR(Hedla Change Requested) The Door button on a Removable Hedla
Drive has boon pressed. Indicating thae operator®s pnlsh to
remove the Hedia. i
This may requlre some program to Issue a Hedia eject command
or a door unlock command.

- ABRT (Aborted Command) indicates the requested command has beon
abortad dus to a drlvs status error (Mot Ready, Write Fault, etc.)
or because the command code Is Invalid.

- JTKOWF (Track 0 Hot Found) Indicates track 0 has not been found
during a Recalibrate command.

-  AHNF (Address Hark Not Found) Indicates the data address mark has
not been found after finding the correct ID fleld.

8.4 Error Posting

The errors that are wvalid for sach command are defined in Table 8-}, It
not a requlrement that all valid condltions be Implomented. See 7.2.9

is
and

7.2.13 for the definjtlon of the Error Register and Status Register bits.

TABLE 8-2:¢ REGISTER CONTENTS
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9. Command Descriptlons

Commands are issued to the drive by loading the pertinent registers in the
command block wlth the nsedsd parametera, and then writlng the command code to
the Command Register.

Yhe manner kn which a command is accepted varles. There are three classes
(see Table 9-1) of command acceptance, all predicated on the fact that to
recaive a command, BSY=0:

- upon receipt of a Class 1 command, the dyvive sets BSY within 400 nsec.

- upon racelpt of a Class 2 command, the drive ssts BSY within 400 nsec, sets
up Lthe sector buffer for a write operatlon, sots DRQ within 700 usec, and
clears B8SY within 400 nsec of setting DRQ.

- Upon recelpt of a Class 3 command, the drive seots B5Y within 400 nsec, sets
up the sector buffer for a write operatlon, sets DRQ within 20 msec, and
clears BSY within 400 nsec of settlng DRQ.

NOIE: 080 aay ba sab 3o quichly aa Class 2 and Clasa 3 Lhat the 857
teassition is toa short for BS¥=4 La ba recopaland.

Ibe drive shall implesent all mandatory commanda as ldentifled by an H, and
may Impleaant the optlonal coamands ldentificd by an 0, in Table 9-1. ¥
indicates a Vendor Speclflc command code.

11 a new cosmand s lssued to a drive which has an uncospleted command
{subsequently ralerred ta as 0ld _Comsand) Ln progress, the drivs shall
immedlately respond to the new cosmand (Subsequently refarred Lo as

* Hew_Command), even LI executlaon of the 0ld_Comaand could have been complatad.

There shall be no indicatlon given to Ltha system as tao Lha status of the
0ld Cosaand uhich uas being execuled al the tlas tha Hew Command was lssued.
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fr—m=——= + TABLE 9-3: [LOENTIFY DRIVE INFORHATION
CY = Cyllndec Registers SC = Sector Count Regisler

DH = Driveslead Reglster SN 2 Sector Humber Reglsler
FR = Features Reglster (see coamand descriptlons for use)
vy - lLhe register contains a valid parameler for this comsand.

|
|
| General conliguration bli-significant Lnformation:
|

Far Lhe Orivestead Regisler, ¥ means both the drive and i
|
i
H
i

15 .0 resarvad for non-magnetic drives
14 l=formal speed Llolerance g9ap required
13 latrack oflsst optlion available

I=data strobes offsel optlon avallable
l=rotational speed lolerance is ) 0.5%
1=dlsk transfer rate » 10 Hbs

1=disk transfer rate ) 5hbs bul (= 10hbs
L=disk transfe: rate (= Shbs
L=reaovable caitridge drive

12{ixed drive

_l=splndle motar control option leplemented
l=head suitch tlas ) 15 usec

Isnat HFH encoded
‘1=soft seclored

L=hard seclored

Oaresorved
Nusber of cylindars

raserved 1

Humber of hoads

Humber of unformatled bytes per track
Nuaber of unformatted bytes par sector

|
|
i
|
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H
i
|
{
|
H
{
|
|
|
t
i
| Mumber of sectors par track
|
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{
|
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|
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|
|
H
{
i
|
|
i
{
|
|
{
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head paramelers are used.
D - anly Lhe drive paramster Is valid and not the hoad paramatar.
Ds - Addressed to Drive 0 but bolh drives sxecute lL.
3 - Haintained for compatlbllity (see 7.2.9)
__________________________________________________________________ N
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9.4 Identify Drive
The 1dentify Drive command snables tha host to recelve parameter
information from the drive. When the command ls lsaued, the drlve
sets BSY, stores the requlred parameter infoymatlon in the sector
buffer, sets DRQ, and generates an lnterrupt, The host then reads
the informatlon out of the sector buffer. The parameter words In
the buffer have the arrangemaent and meanlngs deflned Ln Table 9-3.

+ All reserved blts or words shall be zero.

-
O = N W e th B WD D

nN -

Vendor Unlqus
Serfal nusber (20 ASCII characters, 0000h=not specified)
Buffer typs
Buffar slze in 512 byte Incroments (000Oh=not specl{ied)
8 of ECC bytes passad on Raad/Urite Long cada (0000h=not spac'd)
Flrawarg revision (8 ASCII characiers, 0000h=pot specified)
todel nuaber (40 ASCIL characlers, 0000h=nat speclflad)
15-8 Vendor Unique
7-0 00h = Read/Wrlte Hulliple commands not lmplemented
xxh = Haxisum nusber of sectiors that can be transferred
per lnterrupt on Read and Urite Hultlple comnanda
poooh = cannot perform doubleword I/D
000Lh = can perfora doubleword I/0
Capabilities
 15-9 Qsreserved
8 1s=DHA Supported
7-0 Vvendor Unlque
reserved
15-8 PIO data tranafer cycle tiasing mods
7-0 Vendor Unlque
15-8 DHA data trapafer cycle Ulming mode
7-0 Vendor uUnlque
{ 53-127} reserved
1128-159} Vendor Unique
}160-255) raserved
fommm——- L T T L LT ¥
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9.4.1 HNumber of cylinders

- The pumber of translated cylinders in tha default translation mode.

9.28 Acknowledge Media Change command (NEW){ Command code DBh)
If the drive ls operating In SAFE moda, this command clears
the media changs error so normal operation can resume. If the

drive ls not In SAFE mode. thls command veturns with abort arrvor.

9.29 Pre boot command (NEW) ( Command code DCh ) 2.
This command [s Issued by the device drlver or operating
system prior Lo reboot of the system.This command will switch any
removable drlve ( master or slave ) from the normal operating
moda to the boot response mode.
1f the boot mode suitch Jjumper la not Installed thls command
will return an error of ABRT.

9.30 poor unlock command (NEW) ( Command code DDh )
Command returns drive not veady Lf drive la not ready. : 3.
It unlocks door if drive is ready and locked.

9.31 poor lock command (NEW) { Command code DEh )
Command returns drive not veady if drive Is not ready. It locks
door 1f drlve Is ready and not locked. If drive im yeady and
locked, the 8I0S shall check the door button and return a
MRR(media removal vequested) error if the button Is pressed. 4.
This command provides a method of palling door button actlvity
while the door Is locked. '
9.32 Post boot command (NEHW) ( Command cade DFh ) ' 5.
Basically the drives may need to send false lnformatlion to the
B810S if they are in a pre bootmode to pass the diagnostica, See
attached for further explanatlion.

Lzt

IDE Interface Supplement

SyQuest has defined a few new 1DE DISK COMMANDS, ERROR CODES and
DRIVE HODE SWITCHES to support removable IDE drive(s).

New arror code HEDIA CHANGE DETECTED (NEW)

Bit 5 of the ervor reglstar wlll be used to indlcate thils
condltion. This bit should be returned with the result of any
drlve command. If the drive is operating ln SAFE mode (to be
explained later),thls errvror will not be cleared until a speclal
command ls send to the drlve., It la posted only once If the
drive Is not ln SAFE mode,

New ervor code MEDIA CHANGE REQUESTED (HNEW)
Blt 3 of the ervor register wlll be used to indlcate this
condition. Thia bit iz set when the Door button is pressed and
certaln other condltlons are met.
1. 1In response to a door lock command on a drive with the door
already locked.
2. 1If by a Vendor Unique command the drive ls told ta ipterrupt
vhen the door button lu pressed. (thia mode requirea an |nterrupt
handler )
Seo below for whpn thils bit is ser.
Door lock command (NEW) ( Command code DEh )
Command yeturns drlve not ready If drlve Is not ready. It Jocks
door If drive ls ready and not locked. If drive ls ready and
locked, the BIOS shall check the door button and return a
HRR(medla removal requested) error If the button is proessed.
This command provides a method of palling door putton actlvity
while the door Is locked.

Door unlock command (NEW) ( Command code DDh )
Command returns drive not ready If drive [s not roeady.
It unlocks door If drive is roady and locked.

Identify Orlve Command
SyQuest would like Hord 2 renamed from Number of Fix cylinders
to HNumber of cyllnders and use bit 7 of Word } = } toe Aindicate
this is a removable drive.

For BIOS wvendor who would like to modify thely code to
accommodate a vemovable media IDE driwve,they should {ncorparate
the above .cqpmands ln the INTI13 interface. In addition, they
should change the FIX DISK dlagnostlc to allow for not lnstalling
the cartridge at boot time. :

For customers wha use BIOS that do not support removable
drlves they can elther use a device driver to handle the
removable drives, or they can use a romovable drive the same way
as a flx drive. That Is, they have to veboot after changing
media.

In addition to the above, and because of the way aexisting
BIOSs dlagnase the drives, Lf a user does npot Install his medla
at boot time, he will normally get a 178x error, and he may need
to pross the Fl1 key In order to contlnue bootlng. Thla can be
avoided If two more commands are lmplemented by the drives and
used by a device drlver. The two commands are:
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- D0S Boot Response

It is posslble for a removable medla drive(s) to either have
media Installed or not have medla installed In both the master or
slave drives at boot time. 1f the media Is not installed at boot

Pre boot command (NEW) ( Command code DCh }
Suea Definitions belouw

Post boot command (NEW) ( Command code DFh ) time this will cause the drive not to be recognized by DOS or
Baslkcally the drlves may need to send false Lnformation to the result In DOS assigning an incorrect drive letter. These
Bl10S if they are In a pre bootmeds to pass the dlagnostlics. difflculties are avoided Lf the removable drive provides the

Saea Pafinitions below proper "BootRasponss®.
Acknowledye Medla Change command ( NEW)( Command code DBh) i
If the drive Is operating In SAFE mode, this command clears
the medla change ervor so normal operation can resume. if the
drive Is not In SAFE mods, this command returnsg with abort error.

pefinitions The following table provides the correct drive response to a

read for varlables such as masters/slave, dlsk installed and

1. Boot Hode Switch Postboot (PB) command received.
A removable Jumper or other means must be provided on ‘the #
drive to lndicate to the local mlcroprocessor whether the drlve ’ Haster/ PB Hedia Appropriate
will be booted with the preboot and postboot nodes enabled. This Slave Recelved Installed Responsa
foature 1Is for systems wlth mother board BIOS's which do ROt e eSS smm—m—— e
support removable drlves.This modifles the sequences of drive Haster no no, send false sector data
letters lnstalled under DOS. | Hastsr no yes . Send actual sector data
2. safe Hode Swltch | Master yes no send drive not ready -
A removable Jumper or other means will be provided on the | Master yes yes send actual sector data
drive to make it operating In SAFE mode. When the drive (Is In Slave no no send false sector data
safe mode, media change must be acknowledged by the operating | slave na yes send false sector data
system.in other words, after a madia change took place, tha drive ; slave yes no send drive not ready
will not allowsd any reads or writes until a acknowledge command Slave yes yes send actual sector data

is recelved by the drilve.
3. Post Boot Hode

A new drive command needs to be defined to allow & device
driver or operatlng system to notlfy the drive that the boot
sequence has beon completed. The drive initlally resets In the *
goat Response Mods® If the DOS Jjumper (descrlbed in 1 above) s
present. This allows the Installed drive to provide the necessary
responsea to be properly lnatalled by DOS. After the drive haa
been Installed by DOS and control passed to the device driver or
oparatlng system thls enables the drive to respond normally to
subsaquent commands. .

If the boot modo switch jumper is not installed thlis command
will return an error of ABRT.

4. Pre Boot (PB) Hode

This command Is Issued by the device driver or operating 1
system prior to reboot of the system.This command will suitch any
removable drive ( master or slave ) from the normal operatlng
mode to the boot response mode.

1f the boot mode switch jumper Is not Installed this command
will return an error of ABRT.

Hote: False Sector Data refers to any data pattern of
the correct length that does not end wWith §5AA hex (l.e. all
zeros). Thls la i{nterpreted as a valid read by the host. Other
commanda such as Read Verify must also return a correct reaponss,
ovon with no media [nstalled.until the *PB* command ls recelved.
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