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CONTENTS

Errorsin the ATA Device Software T his Technote lists errors and additions to the ATA

Guide Device Software Guide
Device Config Structurein ATA 4.0 We include both corrections to the origina guide, aswell
as some minor additionsfor ATA Manager 4.0. ATA
Detecting the Presence of the ATA Manager 4.0 was introduced with the PowerBook 3400.
M anager
This Technote is directed at developers who wish to call
History of the ATA Manager the ATA Manager directly. Normally, applicationswould
never call the ATA Manager directly; instead, they use the
ATA Manager 4.0 the appropriate driver for the device in question. The ATA
Manager is helpful for developerswho are creating ATA
Additional Event Documentation devicedrivers, and for specialized applications which

install such devicedrivers.
Obsolete Resources

Valid Resources

Summary

Errorsin the ATA Device Software Guide

Throughout. All mentions of the ATA-2 standard should be updated. The ATA Manager supports ATA-3
devicesaswell.

Page 4: The ATA disk driver usually has a driver reference number of -54 (decimal) but may also have a
different reference number if -54 is taken when the driver is loaded. The driver name is _ATDISK . Like all
Macintosh device drivers, the ATA disk driver can be called by using either the driver reference number or the
driver name, .ATDISK .

Y ou should never rely on the driver reference number. Use the OpenDri ver cal with the driver nameto retrieve
the driver reference number, and use the driver reference number returned by the openDr i ver cal for all
subsequent driver calls. The name of the driver is. ATADi sk, not. ATDi sk.

Page 6: The open routine should not be called to open the ATA disk driver...

Theopen routineis harmless. Y ou may cal open to get the driver reference number for the ATA driver.

Page 9: The verify control function...

Theveri fy control function does nothing, and returns nokr r if valid parameters are passed to it.

Page 9: The format control function...
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Thef or mat control function does nothing, and returns nokr r if valid parameters are passed to it. If you need to
do alow-level format of adrive, you need to consult the ANS| specification.

Page 11: The return drive characteristics function returns information about the characteristics of
the specified drive, as defined in Inside Macintosh, Volume V.

Thereturn drive characteri stics function returns information about the characteristics of the specified
drive, asdefined in Technote DV 525, Disk Driver Q& As

Page 38: ATA RegAccess

The ATA_RegAccess function does not function properly with ATA Manager version 4.0.0 or 4.1.0. It does
function correctly in ATA Manager version 3, and in ATA Manager version 4.1.1, which ships as part of Mac OS
8. To get the ATA Manager version number, use the ATAMyr | nqui ry function call (documented on page 56). The
version isreturned in the Mgr Ver si on field.

Mgr Ver si on. maj or Rev = $04
Mgr Ver si on. mi nor AndBugRev = $00 or $10 are versions which do NOT work.

Myr Ver si on. maj or Rev = $04

Myr Ver si on. m nor AndBugRev = $11 does worKk.

Page 48:
Device Config Structurein ATA 4.0
Several of the fields of this structure are obsolete starting with ATA Manager 4.0.

struct ATADevConfi g

{
Sl nt 32 at aConfi gSetting; 1/
<->: Configuration setting*/
U nt8 at aPl OSpeedMbde; 1/
<->: Device access speed in Pl O Mde
U nt8 reserved; /1 paddi ng
U nt16 atapcVal i d; /1
<->: (Obsolete with ATA 4
U nt16 ataRWWII t i pl eCount ;
/'l Reserved for future (not supported yet)
Ul nt 16 at aSect or sPer Cyl i nder;
/'l Reserved for future (not supported yet)
Ul nt 16 at aHeads; 1/
/'l Reserved for future (not supported yet)
Ul nt 16 at aSect or sPer Tr ack;
/'l Reserved for future (not supported yet)
Ul nt 16 at aSocket Nunber ; 1/
<--: (No longer supported with ATA 4)
unt8 at aSocket Type; /1
<--: Specifies the socket type
U nt8 at aDevi ceType; /1
<--: Specifies the device type (get config only)
U nt8 at apcAccessMode; /1
<->. (Obsolete with ATA 4
U nt8 at apcVcc; /1
<->. (Obsolete with ATA 4
U nt8 at apcVppl; /1
<->. (Obsolete with ATA 4
U nt8 at apcVpp2; /1
<->: (Obsolete with ATA 4
U nt8 at apcSt at us; /1

<->: (bsolete with ATA 4
unt8 at apcPi n; I
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<->: (bsolete with ATA 4

unt8 at apcCopy; I
<->. (bsolete with ATA 4

unt8 at apcConfi gl ndex; I
<->:. (bsolete with ATA 4

U nt8 at aSi ngl eDVMASpeed; I
<->: Single Wrd DVA Timng C ass

U nt8 at aMul t i DMASpeed; [/
<-> Multiple Word DMA Tinming Cl ass

U nt 16 at aPl OCycl eTi ne; I
<->:Cycle time for PIO node

Ul nt 16 ataMul ti Cycl eTi ne; 1/
<->:Cycle time for Multiword DVA node

U nt 16 Reservedl[ 7] ; /1 Reserved for future

i
typedef struct ATADevConfi g ATADevConfi g;

ataConfigSetting
Thisfield is used to specify general device configuration information. In general, at aConf i gSetti ng IS
used for things which might be device-configurable, but which might only be known at the ATA driver
level. Some of the bits which were defined in previous versions of the ATA Manager are now obsolete. In
the current implementation of ATA Manager 4.0, only one bit is used:

Bits 5-0 || Resarved Should be 0.

: 1=Check for Interrupt DRQ on ATAPI command DRQ

Bit 6 ATAPI Packet DRQ O=Def aul t - Check only for assertion of comand packet DRQ
Bits 31- 7| Reserved Must be 0.

at aPl OSpeedMode
Device access speed in Polled 1/0 (PIO) Mode.

atapcVvalid
Thisfield is obsolete with ATA Manager 4.0. It was used in previous versions of the ATA Manager when
the ATA Manager did much of the PC Card socket configuration. This functionality is now handled by
other software.

at aRWMul ti pl eCount
Reserved for future (not supported yet).

at aSect orsPer Cyl i nder
Reserved for future (not supported yet).

at aHeads
Reserved for future (not supported yet).

at aSect orsPer Track
Reserved for future (not supported yet).

at aSocket Number
Thisfield is obsolete with ATA Manager 4.0. It was used in previous versions of the ATA Manager when
the ATA Manager did much of the PC Card socket configuration. This functionality is now handled by
other software.

at aSocket Type
Specifies the type of socket in which thisATA busislocated. Current socket types are:

1 (kATASocket | nternal)
2 (kATASocket MB)
3 (kATASocket PCMCI A)

at aDevi ceType
Specifiesthe type of deviceinthis ATA bus. Starting with ATA Manager 4.0, thisfield only returns one

Page: 3
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of three device types:

0 (kATADevi ceUnknown)
1 (kATADevi ceATA)
2 (kATADevi ceATAPI)

Older versions of the ATA Manager had a device type defined for PCMCIA devices. Thisold device type
(0x03) will no longer be returned by ATA Manager 4. Thisvalue will remain reserved in the future so that
old driverswill not get confused. If adriver or other client wantsto know if adeviceisaPC Card device,
it should check the at aSocket Type field instead.

at apcAccessMode
Thisfield is obsolete with ATA Manager 4.0. It was used in previous versions of the ATA Manager to
support adifferent type of accessing mode for PC Card devices. This mode was never implemented, and
is not supported.

at apcVcc
Thisfield is obsolete with ATA Manager 4.0. It was used in previous versions of the ATA Manager when
the ATA Manager did much of the PC Card socket configuration. This functionality is now handled by
other software.

at apcVppl
Thisfield is obsolete with ATA Manager 4.0. It was used in previous versions of the ATA Manager when
the ATA Manager did much of the PC Card socket configuration. This functionality is now handled by
other software.

at apcVpp2
Thisfield is obsolete with ATA Manager 4.0. It was used in previous versions of the ATA Manager when
the ATA Manager did much of the PC Card socket configuration. This functionality is now handled by
other software.

at apcSt at us
Thisfield is obsolete with ATA Manager 4.0. It was used in previous versions of the ATA Manager when
the ATA Manager did much of the PC Card socket configuration. This functionality is now handled by
other software.

atapcPin
Thisfield is obsolete with ATA Manager 4.0. It was used in previous versions of the ATA Manager when
the ATA Manager did much of the PC Card socket configuration. This functionality is now handled by
other software.

at apcCopy
Thisfield is obsolete with ATA Manager 4.0. It was used in previous versions of the ATA Manager when
the ATA Manager did much of the PC Card socket configuration. This functionality is now handled by
other software.

at apcConfi gl ndex
Thisfield is obsolete with ATA Manager 4.0. It was used in previous versions of the ATA Manager when
the ATA Manager did much of the PC Card socket configuration. This functionality is now handled by
other software.

at aSi ngl eDMASpeed
Thisfield is used to select the timing mode to be used for Single-Word DMA accesses.

ataMul ti DMASpeed
This field describes the timing mode used for Multi-Word DMA accesses.

at aPl OCycl eTi me
Thisfield describes the cycle time to be used for Polled I/O (PIO) accesses.

ataMultiCycleTime
Thisfield describes the cycle time to be used for Multi-Word DMA accesses.

Page 56: ATA_Mgrlinquiry

Inthe ATA_Mgr I nqui ry cal (page 56) the fields at aPl OvaxMode, at aSi ngl eDMAMbdes, and at aMul t i DVAMbdes
are obsolete. Thisfunctionality has been moved to the ATA_Busl nqui ry function (documented on page 38). This
move was necessary because the ATA Manager can support multiple buses, each of which can support different
mode sets. For example, PCMCIA ATA cards can only support Polled I/0O (PIO) data transfers, whereas internal
drives on a PowerBook 3400 can support DMA transfers.
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Detecting the Presence of the ATA Manager

Some early ROMS could indicate that the ATA Manager exists without proper hardware. Thiswould
cause a crash. Therefore, you need to test for the presence of ATA hardware before detecting the
presence of the ATA Manager. The following code snippet demonstrates how to detect the ATA Manager

properly.

e
/1 returns true if this machi ne has ATA Manager
e
Bool ean ATAManager Present (voi d)

{
U nt16 confi gFl ags;

Bool ean ATAI sHere = true;
confi gFl ags = LMGet HWCf gFl ags() ;

if (!(configFlags & 0x0080))
ATAl sHere = fal se;
/1 (see Inside Mac VI 3-8 for TrapAvail abl e)
if (ATAl sHere && TrapAvai |l abl e( KATATr ap))
ATAl sHere = true,
return ATAI sHere;

History of the ATA Manager

ATA Manager 4.0vs. ATA Manager 3.1
ATA Manager 4.0 is PowerPC-Native. ATA Manager 4.0 introduces the concept of the ATA Interface

Module or AIM, a plug-in hardware abstraction layer similar to the SIM of SCSI Manager 4.3. The
ATA_Devi ceConf i g function has some fields which are obsolete, starting with ATA Manager 4.0.

ATA Manager 3.1vs. ATA Manager 3.0

The magjor change from version 3.0 to version 3.1 was the addition of bus-specific transfer timing
information to function ATA_Bus| nqui ry, rather than genera system timing information through
ATA Myr | nqui ry. No new functions were added to the interface.

Altered functionsfor ATA Manager 3.0 are;

® ATA Manager | nquiry
® ATA Buslnquiry

The ATA Manager reportsits overal datatransfer capabilities viathe ATA_Manager | nqui ry function.

For ATA Manager 3.1 and higher, the ATA_Bus| nqui ry function further separates and specifies the
transfer capabilities of the individual buses.

ATA Manager 3.0vs. ATA Manager 2.0

The mgjor feature added to ATA Manager 3.0 was the support of DMA 1/0 operations to the device. No
new functions were added to the interface, although severd functions now accept or report DMA-specific
information.

Expanded functionsfor ATA Manager 3.0 are:
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® ATA Manager | nquiry
® ATA Set Configuration
® ATA Get Gonfiguration

ATA Manager 2.0vs. ATA Manager 1.0

Thefollowing list outlines several magjor features which were added in ATA Manager 2.0:

Support ATAPI protocol

Support for PCMCIA devices

Support hot plug/removal devices through Card Services
Dynamic device driver loading and purging

Client callback messaging/event notification system
Support for location icon and string

New functions were added and existing functions were expanded to support new features listed above.
Consequently, different at aPBVer s values may result in different responses for a given function. Refer
to individual functions for potentia differencesin response.

New functionsfor ATA Manager 2.0 are:

® ATA EjectDrive
® ATA Get DevConfig
® ATA Set DevConfig
® ATA DriverlLoad

Expanded functionsfor ATA Manager 2.0 are:

ATA RegAccess

ATA Drvr Regi ster
ATA Drvr Der egi st er
ATA Fi ndRef Num
ATA Mgrlnit
ATA_Mgr Shut Down

In version 1.0 of the ATA manager, the at aPBAct ual TxCount field isnot updated for Execl O
operations. Thisis also mentioned in the Power Macintosh 5200/75 and Power Macintosh 6200/75
Computersdeveloper note.
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ATA Manager 4.0

ATA Manager 4.0 isaredesign of the previous ATA Manager (3.1) undertaken in conjunction with the
design of the PowerBook 3400. It is our expectation that every new CPU that supports ATA devices will
usethisnew ATA Manager. The APl between ATA Manager 4.0 and its clients (typically ATA and
ATAPI disk device drivers) isasuperset of ATA Manager 3.1. Thisallows old disk driversto function
correctly with the new ATA Manager.

The ATA Manager prior to ATA 4.0 had knowledge about specific types of ATA bus controllers. When
anew CPU was developed that had a different ATA bus controller, the ATA Manager needed to be
revised. The ATA 4.0 design contains a hardware abstraction layer called the ATA Interface Module or
AIM . ThisAIM isanativedriver (ndr v), but it is not called using the device manager. Instead, it has the
driver optionkDr i ver | sUnder Exper t Cont r ol Set, meaning that it is completely controlled by an expert
(inthis casethe ATA Manager). Any new CPU project needs only to create a set of AIMs appropriate
for the ATA bus controllers present in that project, and leave the ATA Manager itself untouched.

The Operating System's Name Registry is used to contain all of the hardware-specific information related
to the ATA bus controller. The ATA Manager will use the Name Registry to locate and load the AIM,

and the AIM will use CPU specific information stored in the Name Registry to do itsinitialization. For
example, the base address of the ATA registers will be calculated by QpenFi r nwar e or some other piece
of system software and will be used by the AIM to talk to the ATA bus controller.

Thereis currently no documentation available to external developers who wish to write an AIM. Such
developers should contact Developer Support at the Contact Us page. Apple may work together with
such devel opers to help devel op appropriate documentation.

While ATA Manager 4.0 is PowerPC-native, it still can be accessed using the 68K trap. If you wish to
call the ATA manager on Power PC-equipped machines, you need to supply some Mixed Maode glue to
cal theat amvanager trap. The following code will work:

#i ncl ude <M xedMbde. h>
#i ncl ude <ATA. h>

#define RESULT_OFFSET(type) \

((sizeof (type) == 1) ? 3 : ((sizeof(type) ==2) ?2 1: 0))
#def i ne TBTrapTabl eAddress(trapNunm) (((trapNum & Ox03FF) << 2) +
0xE00)

pascal SInt16 ataManager (ataPB *pb)

#i f def appl ec
#if sizeof (SInt16) > 4
#error "Result types larger than 4 bytes are not supported.”
#endi f
#endi f
| ong private_result;

private_result = Call Universal Proc(
*(Uni versal ProcPtr*) TBTr apTabl eAddr ess( OXAAF1) ,
kPascal St ackBased
| RESULT_SI ZE( SI ZE_CODE( si zeof (SInt 16)))
| STACK_ROUTI NE_PARAMETER(1, Sl ZE_CODE(si zeof (pb))),
pb);
return *(((SInt1l6*)&private_result) + RESULT _OFFSET(SI nt 16));

Page: 7
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Additional Event Documentation

The following events were not well-documented in ATA Device Software Guide.

kATAONI i neEvent (code 1)
This event notifies clientswhen an ATA or ATAPI device becomes available for use. The event
occurs either when anew device is connected to the bus, or when apreviously unavailable device
becomes available again (as in system wakeup when power isrestored to the device).
If the device has aregistered driver, only that driver will be notified of the event; otherwise, each
registered default driver will be notified until adriver responds favorably (that is, with anoEr r
response to the event). Note that for newly connected devices adriver loaded from the deviceis
given priority.

Drivers should keep track of whether the device coming onlineis anewly connected device or
onethat's currently offline (that is, connected but not unavailable). A device should be considered
connected until akATARenovedEvent event for the device occurs.

KATAO f 1 i neEvent (code 2)
This event notifiesthe registered driver of an ATA or ATAPI device that the device is now
unavailable for use (offline). The device, however, is still connected to the bus and the offline
state is assumed to be temporary. This event will occur at system sleep when power is removed.
Currently, this event is generated only when the ATA Manager receives a PM_SUSPEND event
(essentialy the same as a Power Manager deep demand event) from the PC Card Manager.
Driversrecelving kATAC f | i neEvent events most likely will want to maintain control of the
device but deny accessto the deviceto its clients. In addition, the driver should note that the
device may need to be reconfigured when it comes online again (ak ATAOnI i neEvent event will
be generated when this happens).

kATARermovedEvent (code 3)
This event notifies the registered driver of an ATA or ATAPI device that the device has been
removed. The removal may be either controlled (for example, a software gect command to the
ATA Manager) or uncontrolled (for example, aforced removal by the user). Note that the device
may have been in either an online or an offline state before the removal. If the state was online
beforetheremoval, akATAC f | i neEvent event is not generated, since the removal implies that
an offline condition had to occur.

kATAReset Event (code 4)
This event notifies the registered driver of an ATA or ATAPI device that the device has been
reset. The device may need to be reconfigured by the driver before it can be used again. This
event was created for use with multiple devices per bus (ATA Master/Slave mode), since reset
appliesto al devices on the bus and not to a specific device. Apple currently doesn't implement
multiple devices per buswith ATA, so this event isn't implemented. However, drivers now
support this event to prevent problems later on when the event isimplemented.

KATAO f 1 i neRequest (code 5)
Thisevent is obsolete. It was defined for the early stages of the PC Card Manager, which would
echo the Power Manager deep eventsto its clients. The ATA Manager would in turn echo the
request to its clients. This event was like the leep request event. The current PC Card Manager
alowsonly for an event akin to a deep demand event, which does not permit rejection by the
client.

kATAEj ect Request (code 6)
This event notifies the registered driver of an ATA or ATAPI device that aregquest has been made
to gect the device. If the response to the request is O, the device will be g ected and a subsequent
kATARenovedEvent event will be generated when the gection is successful. The
kKATAEj ect Request event serves as a protection mechanism to aert drivers of a pending
gection. Driverswill most likely want to reject the request unlessthey initiated the request, since
g ection will remove the device from the bus.

Note also that the kKATAReset Event , KATAO f | i neRequest , and kATAEj ect Request eventsare not
currently implemented in the ATA Manager.

Page: 8



TN 1098: ATA Device Software Guide Additions
and Corrections

Obsolete Resour ces

Thefollowing are some other places where the ATA Manager has been documented. These documents
should be considered obsolete. They are replaced by the ATA Device Software Guide and thistechnote:

M acintosh PowerBook 150

M acintosh Macintosh PowerBook 190

M acintosh Macintosh PowerBook 5300

M acintosh Macintosh PowerBook Duo 2300
Macintosh Macintosh Quadra 630

M acintosh Power M acintosh 5200 and 6200
M acintosh Power Macintosh 5260

M acintosh Power Macintosh 5400

0Q&A DV 24, ATA Manager Events Clarified has some additional ATA events. These events are
incorporated in this document. This Q& A, which isincorporated in this document, should now be
considered obsolete.

Q&A DV 26, Calling ataManager on a Power Macintosh demonstrates how to call the ATA Manager
from PowerPC code. This Q& A, which isincorporated in this document, should now be considered
obsolete.

The Q& As of develop issue 26 have some additional documentation of some ATA events. These are the
same events discussed in Q& A DV 24, ATA Manager Events Clarified. These events are incorporated in
this document. The develop Journal Q& As should be considered obsolete.

Valid Resour ces

The ATA Device Software Guide and this document should be considered the current definitive
documentation on the ATA Manager. All other documentation that referencesthe ATA Manager should
be considered suspect or obsolete.

Technote 1094, Virtual Memory Application Compatibility discusses virtual memory and the ATA
Manager. This document doesnot repeat those discussions. Y ou should read Technote 1094 for a
further understanding of the interaction of virtual memory and the ATA Manager.

Technote DV 22, CD-ROM Driver Calsdiscusses ATA CD-ROM driver calls. These callsremain valid.
Y ou should read Technote DV 22 if you are trying to use an ATA CD-ROM, such as those which ship
on the PowerBook 1400 or PowerBook 3400.

ATA Demo is sample code demonstrating how to call the ATA Manager. Y ou should look at this code
for additiona details of how to scan the ATA bus.

Summary
ATA Manager 4.0 isasuperset of ATA Manager 3.0, documented in the ATA Device Software Guide .

There are some minor errorsin that document. We welcome any additions or corrections to this technote
or the ATA Device Software Guide ; please use the Contact Us page.

Further References

Page: 9
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Some of the following documents may be available from ftp:/fission.dt.wdc.com/x3t13/ x3t13.html or
ftp://ftp.symbios.com/pub/standard sio

ATA Device Software Guide

AT Attachment Interface for Disk Drives , ANS| X3.221-1994, Approved May 12, 1994.
AT Attachment Interface with Extensions (ATA-2) , ANSI ASC X3.279-1996, revision 3,
proposed American National Standard 948D.

AT Attachment-3 Interface (ATA-3) , ANSI ASC X3.298-199x.

AT Attachment-4 Interface (ATA-4) , X3T13 draft.

ATA packet Interface for CD-ROMs , SFF-8020, Revision 1.2, June 13 1994.

Western Digital Enhanced IDE Implementation Guide , by Western Digital Corporation,
revision 5.0.

Fast ATA Sourcebook , Quantum Corporation, November 1994.

Enhanced Disk Drive Specification , by Phoenix TechnologiesLtd., version 1.1, January 95.

Downloadables

ATA Device Software Guide

FOF
H Acrobat version of this Technote (K).

ChangeHistory

e Originally written in July 1997, as Technote 1098 -- ATA Device Software Guide Additions and
Corrections.

e InMay 1998, this Technote was updated to reflect both corrections to the original guide, aswell
as some minor additionsfor ATA Manager 4.0.

To contact us, please use the Contact Us page.
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