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1. Introduction

AT Software Programming Interface (ATASPI) specification defines an AP] used by developers
to control IDE, elDE and ATAPI compiliant peripherals in an PC environment. ATASPI is a soft-
ware oriented interface designed to simplify writing device drivers for ATA/ATAPI peripherals
attached to ATA controllers. ATASPI allows all industry standard ATA controliers to be accessed
in the same manner, allowing a single device driver to be written for all of the controllers.

Most often, device driver code is written to fill the gap between two interfaces. One interface is
generally provided by the operating system, the other by the target hardware. In this case, the
target hardware is an all industry standard ATA controller in combination with some ATA/ATAPI
peripheral.

In the past, IDE hard disks were the only peripheral type attached on the ATA bus. These disks
were being controlled by one host who provided the software support (e.g. system BIOS, option
ROM BIOS or Windows Fast Disk ...). Due to this simple configuration, there was no need for
complex ATA chips; BIOS and OS drivers designed to directly address the hardware to avoiding
unnecessary programming overhead.

If all device drivers followed the same path, a new driver had to be written each time a new con-

troller comes out with a new ATA chip. Such a new driver would take into account the differences
between controliers. In well-structured code, this was laborious at best. In poorly structured code,
this usually resuited in an aimost completely new driver for each new controller.

Another problem often encountered by device driver developers was a lack of knowledge both
about how all industry standard hardware worked, and about the lowest levels of ATA/ATAPI pro-
tocol. A programmer had to expend considerable effort programming the controller hardware
instead of concentrating on programming his ATA/ATAPI device.

Finally, another problem encountered was when two device drivers were both loaded, one might
try to take action while the other was already maniputating the hardware. This might cause one
or both drivers to fail. The solution to all the problems stated above is a interface that:

. Can handie the low level protocoi issues of an ATA controiler

. Can be accessed by more than one device driver

. Can provide a consistent interface to device drivers despite the fact that the under-
lying hardware was completely different from one controller to another.

This solution is an ATASPI Manager that is meant to significantly simply the ATA/ATAPI device
driver developer's job by handling all the low level ATA/ATAP! details and providing a consistent
interface across different controllers. This lets the programmer concentrate on the important job
of implementing a new driver for his new device. Since all accesses to the hardware are handled
by the ATASPI Manager, multiple device drivers can use the same controller without conflicting
with one another. This allows devices of different types (IDE. elDE, ATAP! CD-ROM, ATAPI
Tape ...) to share the same ATA controller. Figure 1 shows how an ATASPI Manger fits in a
typical ATA/ATAPI environment:

Working Draft Version 0.72 1
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Fixed Disk
Application Driver

Driver
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ATA Controlier ATA Controller
CDROM Fixed Disk
Tape : CDROM

Figure 1 - ATASPI Manager Environment

1.1. Document References

AT Attachment Interface with Extensions Revision 2d or later ("ATA-2"), ANSI X3
Committee (June 24, 1994)

ATA Packet Interface for CD-ROM's, SFF-8020 Revision 1.2 or later ("ATAP! CD-
ROM"), Small Form Factor Committee (February 24, 1994)

ATAPI for Streaming Tape Devices Revision C or later ("ATAPI TAPE"), (May 14,
1994)
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2. ATASPI for DOS Specification

21. Opening ATASPI

Device drivers wishing to access ATASPI must open the driver by performing a DOS INT
21h function call to OPEN A FILE. The following indicates the register condition upon entry
and exit of the call to INT 21h

On Entry: AX = 3D00h
DS:DX = Pointer to '$ATAMGRS’,0
On Return: AX = File Handle if carry flag is not set

Error Code if carry flag is set

2.2, Obtaining the ATASPI! Entry Point

Device drivers can obtain the entry point to ATASP! by performing the DOS INT 21h function

call IOCTL READ. . The following indicates the register condition upon entry and exit of the
call to INT 21h.

On Entry: AX = 4402h
DS:DX = Pointer to a 4 byte data buffer
CcX = 4
BX = File Handle

On Return: AX = Nothing

The following data is retumed in the buffer pointed to by DS:DX containing the ATASPI entry

point.
Offset Size in Bytes Direction Field Description
00h 02h In ATASP!I entry point Offset’
02h 02h In ATASPI entry point Segment<

Device drivers could then use this ATASPI entry point to send a request to the ATASPI
Manager.

2.3. Closing ATASPI

Device drivers wishing to close ATASP! must do it by performing a DOS INT 21h function
call CLOSE A FILE. . The following indicates the register condition upon entry and exit of
the call to INT 21h.

On Entry: AH = 3Eh
BX = File Handle
On Return: AX = Error code if carry flag is set

Nothing if carry flag is not set

1 Offset portion of a 32-bit pointer in Intel X86 format (16-bit offset, 16-bit segment)
2 Segment portion of a 32-bit pointer in Intel X86 format (16-bit offset, 16-bit segment)
Working Draft Version 0.72 3
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24. Calling ATASPI from DOS

The following code segment is an example on caliing ATASPI.

#include <stdio.h>
#include <dos.h>

#define DOS_OPEN_FILE 0x3D00
#define DOS_IOCTL_READ  0x4402
#define DOS_CLOSE_FILE 0x3E

typedef char (far * function) ();

main ()
{
union REGS Xregister;
struct SREGS sregister;
char _far *ATASPINamePointer:;
char _far *ATASPIEntryPointer;
char ATASPIName[] = "SATAMGRS":
function ATASPIEntryPoint;
int FileHandle, i;
char ATAContreollerInquiry([64];
ATASPINamePointer = (char _far *) (¢ATASPIName[0]);
ATASPIEntryPointer = (char _far *) (4ATASPIEntryPoint);

// Open the ATASPI Manager

Xregister.x.ax _
sregister.ds FP_SEG(ATASPINamePointer):
xregister.x.dx FP_OFF (ATASPINamePcinter);
intdosx(&xregister, &xregister, &sregister);
if (xregister.x.cflag)

{

DOS_OPEN_FILE:

printf ("Error: ATASPI Manager not found\n");
return;

)
// Get the ATASPI Entry Point

FileHandle
Xregister.x.bx
Xregister.x.ax
sregister.ds

Xregister.x.ax;

FileHandle;

DOS_IOCTL_READ;
FP_SEG(ATASPIEntryPointer);
Xregister.x.dx FP_OFF (ATASPIEntryPointer);
Xregister.x.cx 4;

intdosx(&xregister, &xregister, &sregister);

// Close the ATASPI Manager

xregister.h.ah DOS_CLOSE_FILE;
xregister.x.bx FileHandle;
intdosx(&xregister, &xregister, &sregister);

// Initialize the ATASPI Controller Inquiry Command

Working Draft Version 0.72 4
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for (i=0; i<64; i++)
ATAControllerInquiry(i} = 0;

// Issue an ATASPI ATA Controller Inquiry Command
(*ATASPIEntryPoint)(ATAControllerInquiry);

if (ATAControllerInquiry{1l]==1) {
printf ("ATA Controller Inquiry successful\n");
}
else(
printf ("ATA Controller Inquiry returned with error code
%Zx\n",ATAControllerInquiry[l]);
}

return;

Calling ATASPI for DOS from Windows

Microsoft Windows is a Graphical User Interface which runs under DOS as an application.
However, writing a device driver or application capable of making ATASPI calls in a Win-
dows environment is not as simple as in the strictly DOS case. The problem arises because
ATASPI uses Real Mode Interface and Windows uses the DOS Protected Mode Interface
(DPMI). Whereas ATASPI expects a physical Segment and Offset for the ATA Request and
the entry point of ATASP!, Windows uses a "Selector” and Offset to address data and code.
In order to program correctly in this environment a consortium of companies, Microsoft and
Intel among them, has written a specification called the "DOS Protected Mode interface
Specification”. The details of the specification are too complex to go into detail here and it is
recommended a copy can be obtained from the DPM! committee for programming purposes.
However, as a brief overview two steps need to be followed to comply with DPMI:

1.

Allocate all ATA Requests and buffers down in Real Mode Memory. This can be ac-
complished using Window's "GlobalDOSAIlloc" routine or using DPM! interrupt 31h -
Function 100h. This makes it possible for the ATASPI module and manager to locate the
ATA Request and data buffer using segments and offsets.

Call the Real Mode Procedure with Far Return Frame Function (Interrupt 31h - Function
0301h). This makes it possible to call the ATASPI Manager which is a Real Mode Proce-
dure.

Also, see ATASPI For Windows Specification section on page 14.

Working Draft Version 0.72 5
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2.6. Commands Supported by ATASPI Manager ‘

The ATASPI Manager supports the following ATA Request Blocks (ARB):

ATA Controller inquiry

Get ATA Device Type ~
Execute ATA 11O

Abort ATA Request

Reset ATA Device

Set ATA Controller Parameter
Get ATA Disk Drive Information

Upon return, the ATASPI Manager sets the Status byte to one of the following possible values.
The actual values returned depend on the command called. Consult each command for valid
return values.

Vaiue Description
00h Request in progress
01h Request completed without error
02h Reguest aborted by host
04h Request compieted with error
80h Invalid request
81h invalid ATA controller number
82h ATA Device not installed
83h ATA Controiler/Device busy

Table 1 - ATASPI Status Return Values

Note: If ATASPI ever retumns 83h as the status; it is the responsibility of the driver / applications
to re-send the request at a later time.

Note: All reserved fields defined for each ARB must be initialized to zero.

Note: In the sections that follow, various tables use the following headings and are defined as

follows:

Offset Field starting location in data buffer.
Size in Bytes The length of this field in bytes.
Direction Indicates when data is valid.

In indicates data valid after return,
Out indicates data to be supplied when ATASPI is called.

2.6.1. ATA Controller iInquiry

ATA Controller Inquiry has two purposes. One is to get the total number of ATA controliers
found by the manager and the other is to retrieve Controlier Unique Parameters.

To get the total number of ATA controllers, ATA Controller Number must be set to OFFh.

Specific information on a controller (as specified in ATA Controller Number ) is retumed in
Controller Unique Parameters.

Working Draft Version 0.72 6 gag
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Size in Bytes Direction Field Description
01h Out Command Code =0 »
01lh In Status
Oth Out ATA Controller Number (zero-based)
0th Request Flag = 0

g power

10h In ATA Manager ID

10h in ATA Controller ID

10h In Controller Unique Parameters (Vendor
Unique)

Table 2 - ATA Controller Inquiry Command

The Status byte retumed is set to one of the following values :

01h Completed without error
81h Invalid ATA Controller number

The ATA Manager ID field contains a 16-byte ASCII string describing the ATA Manager.
The ATA Controller ID field contains a 16-byte ASCIl string describing the ATA controiler.

The Controller Unique Parameters field is vendor unique and is defined by controller ven-
dors.

2.6.2. Get ATA Device Type

Get ATA Device Type returns the device typé of the specified target. If more detail informa-
tion is necessary, issue the Inquiry Command through Execute ATA [/0.

Offset Size in Bytes Direction Field Description
00h 01h Out Command Code = 1
0th 01h In Status
02h 01h Out ATA Controiler Number (zero-based)
03h Oth Out Request Flag = 0

e

Péﬁﬁhéral evice Type

Table 3 - Get ATA Device Type Command

The Device ID field can be set to :
00h Device 0 (Master device)
01h Device 1 (Slave device)

The Status byte retumed is set to one of the following values :

O01h Device Present and Peripheral Device Type field is valid
82h Device Not Present
Working Draft Version 0.72 7
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For ATAPI devices, the Peripheral Device Type field contains byte 0 of the Inquiry Cormi-

mand.

Value Device Type

00h Direct-access device (e.g. magnetic disk)

Tape de

Table 4 - Peripheral Device Type Values for ATAP! Devices
For non-ATAPI devices such as elDE and IDE disks, the Peripheral Device Type field con-

. tains 80h.

2.6.3. Execute ATA /O

The Execute ATA I/O command is used to issue ATA and ATAPI commands to IDE devices. The
caller of this command may be informed of the completion of the command through either a
Polling or a Posting method.

Offset Size in Bytes Direction Field Description
00h 01h Out Command Code = 2
01h 01h in Status
02h 01h Qut ATA Controlier Number (zero-based)
01h Out Request

_03h

Fla

Data Transfer Length
OEh 01h Out Sense Allocation Length (N)
OFh 02h Out Data Buffer Pointer (Offset)
11h 02h Out Data Buffer Pointer (Segment

17h 01h ACB Length (M)

18h 01h ATA Controller Status

1Sh 01h Device Status

1Ah 02h Post Routine Address (Offset)
1Ch 02h Post Routine Address (Segment)

Dat

ransfer Block Size (in bytes)

M out ATA Command Block (ACB)

40h+M

N In Sense Allocation Area

Table § - Execute ATA I/0 Command

The Status byte retumed is set to one of the foliowing values :

00h Request in progress

01h Completed without error

02h Request aborted by host

04h Completed with error

81h invalid ATA Controlier Number

Working Draft Version 0.72 8 -
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82h ATA Device Not Present
83h ATA Controlier/Device busy

The Request Flags byte is defined as follows :

7 6 S 4 ] 3 2

ByteXfer | . DUA Bit Direction Bits Request Type

Table 6 - Execute ATA I/O Request Flags

The Post bit indicates whether we need to call a Post routine upon completion of the re-
quest:

0 Disable Posting

1 Enable Posting

Posting is used to notify a calling routine that the command request has been completed. A
posting routine is also referred to as a caliback routine.

The Request Type bit specifies whether ARB contains an ATAPI Packet command or an AT
Task File Structure :

0 ATAP! Packet command (e.g. Inquiry, Mode Select ...)
1 AT Task File Structure

The Direction bits specify the data transfer directions :

00 Direction determined by device
01 Datalin

10 Data Out

11 No Data Transfer

If the command issued involved data transfer, setting the Direction bits to Data In or Data
Out is required. No Data Transfer option can only be used with commands that have no data
transfer such as Seek, Execute Device Diagnostic ... [See Data Transfer Length field for
additional data transfer capabilities).

The DUA Bit (DSC Unavailable Action) for an ATAP! packet command determines what ac-
tion the ATASP! manager is to take if the DSC Bit is not set in the task file status register.
The ATASP!I manager expects the DSC bit to be set before sending an ATAP!| command
block. The DUA Bit allows the caller to specify which action the ATASPI Manager to take if
DSC bit not set;

0 The ATASPI manager must queue this ATAPI request and service it
latter when DSC bit is set.

1 The ATASPI manager must retum to the caller with status set to a BUSY
condition. It is the responsibility of the caller to issue the request at a
latter time. .

The ByteXfer bit indicates the data transfer method to use and is defined as follows:

0 use word transfer mode
1 use byte transfer mode
Working Draft Version 0.72 9
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The Device ID field can be setto : .

00 Device 0 (Master device)
01 Device 1 (Slave device)

The Data Transfer Length field indicates the total number of data bytes the application

~wishes to send out or receive. For an ATA Task File Request, this length must be equal to
the number of data bytes actually transferred on the bus. For an ATAPI Packet request, this
length could be different from the number of data bytes transferred on the bus. If they are
not the same, the ATASPI Manager will pad or truncate the appropriate number of bytes to
complete the transaction and notify the caller with the ATA Controller Status field set to
Data Underrun / Overrun.

The ACB Length field indicates the total number of valid bytes in the ACB field. For Task
File request, ACB Length must be set to 7. For ATAP! Packet requests the value is depend-
ent on the packet size and must match the number of bytes contained in the packet.

The ATA Controller Status field retums one of the following status :

00h No error
11h Device Not Present
12h Data Overrun / Underrun

The Device Status field retums 00h (No Device status) if there is no error, otherwise it would
contain the Error Register upon return. (Refer to the ATA-2 or ATA Packet Interface specs
for detail description of the Error Register).

The Post Routine Address field is used only if the Post bit is set in the Request Flag.

The Data Transfer Block Size field is used to specify the number of data bytes to transfer
per hardware interrupt. For Task File request, Data Transfer Block Size (DTBS) is used to
determine the maximum number of data bytes to transfer per hardware interrupt. The default
value used by the ATASP! manager (when DTBS = 0) is 512 bytes. If necessary (for
Read/Write Multiple ...), this could be set to a different value. For ATAP| Packet commands,
Data Transfer Block Size (DTBS) is used to tell the device how much data the host prefers to
transfer per interrupt. The default value used by ATASP! (when DTBS = 0) is 930h bytes.
This is only a preferred value the ATASPI Manager issues to the device but the device con-
trols the actual number of bytes per hardware interrupt to transfer.

Working Draft Version 0.72 10 37T
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If the Request Flag indicates an ATAPI Packet command, the ATA/ATAPI Command )
Block (ACB) field contains the command bytes to be sent out to the Device. if the Request
Flag indicates an AT Task File Structure, the ACB is defined as follows :

Oftset Register Description

0 Features Command specific features

1 Sector Caunt- -Number of Sectors

2 Sector Number In CHS mode, starting sector number for the command
*LBAbits 0 -7 * In LBA mode, contains bits 0-7

3 Cylinder LSB In CHS mode, low order 8 bits of starting cylinder address
* LBA bits 8-15 * In LBA mode, contains bits 8-15

4 Cylinder MS8 In CHS mode, high order bits of starting cylinder address
* LBA bits 16-23 * In LBA mode, contains bits 16-23

S Device / Head In CHS mode, refer to ATA spec for description
* LBA bits 24-27 * In LBA mode, contains bits 24-27

6 Command Command to be sent to Device; refer to ATA spec for list of

commands.

Table 7 - ACB Definition for Task File Structure

The Sense Allocation Area is filled with Sense Data only if a Check Condition occurred and
Sense Allocation Length is non-zero.

2.6.4. Abort ATA Request

The Abort ATA Request command is used to terminate a previously issued ARB. The suc-
cess of this command is never assured. This command always returns successful status.

Size in o
Offset Bytes Direction Field Description

00h 01h Qut Command Code =3
01h Oth in Status

o1h out ATA Controller Number (zero-based)

01h Qut Request Fla
08h 02h out Offset of ARB to be aborted N
OAh 02h Out Segment of ARB to be aborted

Table 8 - Abort ATA Request Command

The Status byte retumed is set to the following value:
01h Completed without error

2.6.5. Reset ATA Device

The Reset ATA Device command is used to reset a specific device. The consequence of
this command is dependent on the type of device to be reset. If the specified device does
not support a packetized protocol, e.g. an IDE hard disk, the SRST bit in the Device Control
Register (refer to the ATA-2 spec for more information) will be asserted. This will cause all
devices in the same bus to be reset. If the device is an ATAP! (packetized protocol) device,

an ATAPI Soft Reset (ATA Code 08h) will be issued and will cause only the specified device
to be reset.
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If the specified device is an ATAPI device, it will receive an ATAP! Soft Reset (ATA code’=
08h).

Oftset Size in Bytes Direction Field Description
00h 0th Command Code = 4
01h 01h Status
Oth ATA Controlier Number (zero-based)
Request Fla

ATA Controlier Status
01h Device Status

Post Routine Address (Offset)
Post Routine Address (Segment)
et AT RSP Woka

Table 9 - Reset ATA Device Command

The Device ID fieid can be setto :

o] Device 0 (Master device)
1 Device 1 (Slave device)

The Request Flags byte is defined as follows :

Post

Table 10 - Reset ATA Device Request Flags

The Post bit indicates whether we need to call a Post routine upon completion of the re-
quest:

0 Disable Posting
1 Enable Posting

The Status byte retumned is set to one of the following values:
01h Request completed without error
81h invalid ATA Controller Number
82h Device Not Present

The ATA Controller Status field returns one of the following status :

00h No error
11h Device Not Present

The Device Status field returns 00h (No Device status) if there is no error, otherwise it con-
tains the Error Register upon retum. (Refer to the ATA-2 or ATA Packet interface specs for
detail description of the Error Register).

The Post Routine Address field is used only if the Post bit is set in the Request Flag.

Working Draft Version 0.72 12

37



ATA Software Programming Interface (A TASPI) Specification
for DOS and Windows Operating Systems

2.6.6. Set ATA Controller Parameter

ATA controllers with different features, capabilities couid be set using this command.

Offset Size in Bytes Direction Fieid Description
00h 01h Out Command Code = 5
01h 0th .In Status
02h 01h Out ATA Controller Number (zero-based)
03h Out

»

O1h

(Vendor Unique)

Tabie 11 - Set ATA Controller Parameter Command
Controller Unique Parameters field is vendor unique and to be defined by controlier vendors.

2.6.7. Get ATA Disk Drive Information

The Get ATA Disk Information command is used to obtain the INT 13h disk drive status
and information.

Offset Size in Bytes Direction Field Description
00h 01h Out Command Code =6
0th 0th In Status
02h 01h Qut ATA Controller Number (zero-based)
03h 01h Qut Request Flag = 0

048

iReserved

Device 1D

Tﬁ\h in Dﬁve ‘F'lags
0Bh 01h n INT 13h Drive
OCh Oth In Preferred Head Translation

Table 12 - Get ATA Disk Drive Information Command

The Status byte retumned is set to the following value:

O1h Completed without error

The Device ID field can be set to :

00h Device 0 (Master device)

0O1h Device 1 (Slave device) -

The Drive Flags byte is defined as follows :

1 | 0

INT 13h Info

Table 13 - Get ATA Disk Drive Information Drive Flags

Working Draft Version 0.72

13

en



ATA Software Programming Interface (ATASPI) Specification
for DOS and Windows Operating Systems

The INT 13h Info bits return information pertaining to the INT 13h Drive field. The following
table defines the values retumed.

Vaiue

Description

00

The given drive (Controller Number / Device ID) is not accessible via INT 13h. If you wish to
read/write to this drive, you'll need to send ATASP! read/write requests to the drive. The INT
13h Drive field is invalid.

01

The given drive (Controlier Number / Device iD) is accessibie via INT 13h. The INT 13h
Drive field contains the drive’'s INT 13h drive number. This drive is under control of DOS.

10

The given drive (Controlier Number / Device 1D) is accessibie via INT 13h. The INT 13h
Drive field contains the drive's INT 13h drive number. This drive is NOT under control of
DOS and can be used, for example, by a ATA Disk Driver.

11

Invalid

Table 14 - INT 13h Info bits

The INT 13h Drive field retumns the INT 13h drive number for the given controller number,
device ID. Valid INT 13h drive numbers range from 80-Ffh.

The Preferred Head Translation field indicates the given controller / disk drive's preferred
head translation method.

The Preferred Sector Translation field indicates the given controlier / disk drive's preferred
sector translation method.

Working Draft Version 0.72 14 3¢5
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3. ATASPI For Windows Specification

The ATASPI for Windows Manager is a Windows v3.x Dynamic Link Library (DLL) named
ATASPI.DLL. The DLL is loaded into memory by Windows when one of its exported functions is
called by a Windows application. The Windows ATASPI Manager is multi-tasking and can sup-
port both polling and posting for completion of ATASPI commands.

It is beyond the scope of this specification to define the protocol between ATASPI for DOS and
ATASPI For Windows. Different applications have different needs and performance may or may
not be an issue. Support for DOS, Windows or both are the decision of each vendor. Hardware
vendors will typically provide an ATASP! manager for their chip set or possibly a generic solu-
tion. Implementation and the complete feature set supported will depend on each vendor supply-
ing an ATASP| manager.

3.1. Accessing ATASPI For Windows

Access to the Windows ATASPI Manager is via two library function calls. These functions
are imported to the Windows application by adding the following lines in the .DEF file of the
application:

IMPORTS
ATASPI.GetATASPISupportinfo
ATASP!.SendATASPICommand

The following briefly describes each of these functions:

GetATASPISupportinfo

This function is used to determine the status of the Windows ATASP] Manager. It is also
used to find out how many controllers are supported by ATASPI.

SendATASPICommand
This function is used to issue ATASPI commands to the ATASP! Manager.

3.2 Windows ATASPI Functions

3.2.1. GetATASPISupportinfo

WORD GetATSPISupportinfo(VOID)

The GetATASPISupportinfo function retums information about the status of the Windows
ATASPI Manager. This function must be called first before attempting to issue any ATASPI
commands. If this function does not return a successful completion code (AS_COMP), itis
not recommended to issue any ATASP! commands.

The GetATASPISupportinfo function does not pass any parameters. Upon compiletion, the
function retums a WORD value which indicates the status of the ATASPI manager. The for-
mat of the returned WORD value is as follows:

HIBYTE: Status Byte

LOBYTE: Total Number of Controllers Supported if Status Byte indicates success or,
0 if Status Byte indicates error

Working Draft Version 0.72 15
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The foliowing are the valid Status Byte (HIBYTE) values retumed:

Symbolic Name

Value (in Hex)

Description

AS_COMP

01

Windows ATASPI Manager is successfully
initialized and is ready to accept ATASPI
commands.

AS_NO_WIN_MANAGER E1 One of the modules required by Windows
ATASPI Manager is not loaded. ATASP!
commands will fail.

AS_ILLEGAL_MODE E2 Windows is not running in 386 Enhanced
mode.

AS FAILED INIT E4 Windows ATASP! Manager failed initialization.

Table 15 - GetATSPISupportinfo Status Byte return values

Example Code

WORD WINATASPIStatus;

BYTE NumControllers;
HWND hwnd;

.
.

WINATASPIStatus = GetATASPISupportInfo();
switch ( HIBYTE(WINATASPIStatus)

{
case AS COMP:

/7ATASPI for Windows is properly initialized
= LOBYTE (WINATASPIStatus);

NumControllers

break:;

case AS_ILLEGAL_MODE:
MessageBox ( hwnd, "ATASPI for Windows does not support this

return 0;

mode!!",

case AS_NO_WIN_MANAGER:
MessageBox( hwnd, "No Windows ATASPI Manager found'!'",

return 0;
default:

szAppName,MB ICONSTOP );

szAppName,MB_ICONSTOP );

MessageBox( hwnd, "ATASPI for Windows is not initialized!'!'"™,

return 0;

Working Draft Version 0.72
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3.2.2. SendATASPICommand

WORD SendATASPICommand(IpARB ARB)

The SendATASPICommand function is used to issue ATASP! commands to the Windows
ATASPI| Manager. The function is passed a far pointer (IpARB) to an ATASPI Request Block
(ARB). The following are the ATASPI commands supported and their symbolic names as
defined in the included ATASPI.H at the end of this chapter :

. ATA Controller Inquiry (AC_CONTROLLER_INQUIRY)
. Get ATA Device Type (AC_GET_DEVICE_TYPE)

. Execute ATA 1/0 (AC_EXEC_ATA_CMD)

o Abort ATA Request (AC_ABORT_ARB)

° Reset ATA Device (AC_RESET_DEV)

Detailed description of each of the ATASP] commands are described in the next sections.

Return Values

Upon completion of the SendATASPICommand, it retums a WORD value that indicates the
outcome of the ATASPI command. The following table contains all valid retum values. Ac-
tual returned values differ for each ATASP! command. Refer to the specific ATASPI com-
mand section for valid retumed values.

Symbolic Name Value(Hex) Description
AS PENDING 0x00 ARB being processed
AS COMP Ox01 ARB completed without error
AS ABORTED Ox02 ARB aborted
AS ABORT FAIL 0x03 Unable to abort ARB
AS ERR Ox04 ARB completed with error
AS INVALID CMD 0Ox80 invaiid ATASPI command
AS_INVALID CNUM 0x81 invalid ATA controller number
AS NO DEVICE 0x82 ATA device not instailed
AS ATA BUSY Ox83 ATA controller/device busy
AS INVALID ARB OxEQ Invalid parameter set in ARB
AS_NO_WIN_MANAGER OxE1 ATASPI manager doesn't support Win-
dows
AS ILLEGAL MODE OxE2 Unsupported Windows mode
AS FAILED INIT OxE4 ATASPI for windows failed init
AS _ATASP! IS BUSY OxES No resources available to execute cmd
AS BUFFER TOO BIG OxE6 Buffer size too big to handie!

Table 16 - Valid SendATASPICommand Return Values

3.3. Windows ATASPI Commands

3.3.1. ATA Controller Inquiry Command

This command is used to retrieve information about a specific controller. It can aiso be used
to get the total number of controllers supported by the Windows ATASP! Manager.

Working Draft Version 0.72 17
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Controller Inquiry ARB as defined below:

typedef struct {

BYTE ARB Cmd;

BYTE ARB_Status;
BYTE ARB_CntlrID;
BYTE ARB_Flags;
DWORD ARB_Reserved;
BYTE CNTLR Count;

BYTE CNTLR Reserved;

BYTE CNTLR_ManagerID[16];
BYTE CNTLR Identifier{16}:
BYTE CNTLR Unique[16];:

} ARB_Contreller_Inguiry;

.The following table describes each of the fields in the ATA Controller inquiry ARB:

Symbolic Name Offset Direction Description
ARB_Cmd 00h Out This has the ATASP| Command Code. This must
be equal to 0Oh.
ARB_Status 0th In This indicates the outcome of the command.
- Refer to the table below for valid values.
ARB_CntiriD 02h Out This refers to the zero-based controlier 1D to

interrogate. If this vaiue is OFFh, the field
CNTLR_Count will have the total number of con-

trollers supponed

‘CNTLR Count

Thns is the total number of controllers supported.
This value is valid only if ARB_CntirlD on return is
OFFh

“CNTLR_ManageriD[..]

Thus isa 16-byte buffer containing an ASCHi

string describing the ATASP1 Manager

CNTLR_Identifier]..] 1Ah in This is a 16-byte buffer containing an ASCIt
string describing the controlier specified by
ARB_CntiriD.

CNTLR_Unique]..} 2Ah In This is a 16-byte buffer containing vender unique

information as defined by the controller vendor.

Table 17 - ATA Controlier Inquiry ARB

Returns

Upon completion of the command, a WORD vaiue containing the outcome of the command

is retumed. The following are the valid values retumed:

Symbolic Name Value (in Hex) Description
AS COMP o1 Command completed without error
AS INVALID CNUM 81 Controller number passed is invalid
AS INVALID ARB EOQ ARB contains invalid parameter(s).

Table 18 - ATA Controller Inquiry ARB Return Values

Working Draft Version 0.72
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Example Code

ARB_Cont
WORD ARB

// Make

ATAContr
ATAContr
ATAContr
ARBStatu

ATA Software Programming Interface (ATASPI) Specification
for DOS and Windows Operating Systems

.

roller Inquiry ATAControllerInquiryARB;
Status;

sure all reserved fields are initialized to zero
ollerInquiryARB.ARB_Cmd 0x00;
ollerInquiryARB.ARB CntlrID 0;

ollerInquiryARB.ARB Flags = 0;

s = SendATASPICommand ((1pARB) &ATAControllerInquiryARB) ;

3.3.2. Get ATA Device Type Command

This command is used to obtain the device type of a specific target device. This command
does not retum detailed information about the device. it is recommended to issue an Exe-
cute ATA I/O Command for such purpose.

To issue this command, the pointer passed to SendATASPICommand must point to a Get
ATA Device Type ARB defined as follows:

typedef struct {
BYTE ARB_Cmd;
BYTE ARB_Status;
BYTE ARB_CntlrID;
BYTE ARB Flags :
DWORD ARB_Reserved;
BYTE ARB_DevicelD;
BYTE ARB_Reservedl;
BYTE ARB DeviceType:;
} ARB_GDEVBlock:;
The following table describes each of the fields in the Get ATA Device Type ARB:
Symbolic Name Offset | Direction Description
ARB_Cmd 00h Out This has the ATASP! Command Code. This
must be equal to Oth.
ARB_Status 01h in This indicates the outcome of the command.
Refer to the table below for valid values.
ARB_CntiriD 02h Out This refers to the zero-based controlier ID that

} ARB”‘Dev:ceID Dewce ID Value set to O if Master device.

“ARBV DevtceType If ARB_. Status is equal to _
field indicates the Peripheral Device Type.

has the dewce to mtert gat:

Value set to 1 tf Slave device.

Table 19 - Get ATA Device Type

Working Draft Version 0.72 19
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The following table include all currently defined ATA device types and their device values used
in ARB_DeviceType field.

Symbolic Name Value(Hex) Description
DT _DirectAccess 00 Direct access deivce (e.g. magnetic disk)
DT TapeQIC 01 Tape device (QIC-121 Model)
DT CDROM 05 CD-ROM device
DT Optical . 07 Optical memory device
DT TapeCS 0C Tape device (Cost Sensitive Model)
DT Unknown 1F Unknown device type
DT ATAType 80 Non-ATAP| device (IDE hard disk)

Table 20 - ATA Device Type Values
Returns

Upon completion of the command, a WORD value containing the outcome of the command
is returned. The following are the valid values retumed:

Symbolic Name Value (in Hex) Description
AS_COMP 01 Command completed without error. The field
ARB DeviceType has a valid value.
AS INVALID _CNUM 81 Controller numnber passed is invalid
AS NO DEVICE 82 Device is not present.
AS INVALID ARB EOQ ARB contains invalid parameter(s).

Table 21 - Get ATA Device Type ARB Return Values
Example Code

ARB_GDEVBlock GetDeviceTypeARB;
WORD ARBStatus;

// Make sure all reserved fields are initialized to zero

GetDeviceTypeARB.ARB Cmd = 0x01;
GetDeviceTypeARB.ARB_CntlrID = 0;
GetDeviceTypeARB.ARB_Flags = 0;
GetDeviceTypeARB.ARB_DevicelD = 0;

ARBStatus = SendATASPICommand ({lpARB) &GetDeviceTypeARB);

3.3.3. Execute ATA I/0 Command

The Execute ATA I/0 command is used to issue ATA and ATAPI commands to IDE devices.
Multiple commands may be outstanding at any time. This multi-tasking capability is handied
by the Windows ATASPI Manager. Completion of this command may be relayed to the caller
either through a Polling method or a Posting method.

Working Draft Version 0.72 20

352



ATA Software Programming Interface (ATASPI) Specification
for DOS and Windows Operating Systems

To issue this command, the pointer passed to SendATASPICommand must point to one of
the Execute ATA 1/0O ARBs defined below:

// Structure for ATA Task File CDB
typedef struct {

BYTE ARB_Cmd;

BYTE ARB Status;

BYTE ARB_CntlrID;

BYTE ARB Flags;

DWORD ARB_Reserved;

BYTE ARB_DevicelD;

BYTE ARB_Reservedl;
DWORD ARB_BuflLen;

BYTE ARB_Senselen;

BYTE far * ARB_BufPointer;
DWORD ARB_Reserved2;
BYTE ARB_ACBLen;

BYTE ARB_Cntlrstat;
BYTE ARB Devstat;
FARPROC ARB_PostProc;
WORD ARB Data_BlkSize;
BYTE ARB_Reserved3[32];
BYTE ARB_ACBByte[7];
BYTE ARB_SenseArea[SENSE_LEN];

} ARB_ExecATATFCmd;

// Sstructure for ATASPI 12 Byte ATAPI CDB
typedef struct {

BYTE ARB_Cmd;

BYTE ARB_Status;

BYTE ARB_CntlrlID;

BYTE ARB_Flags;

DWORD ARB_Reserved;
BYTE ARB_DevicelID;

BYTE ARB_Reservedl;
DWORD ARB_Buflen;

BYTE ARB_Senselen;

BYTE far * ARB_BufPointer;
DWORD ARB_Reserved2;
BYTE ARB_ACBLen;

BYTE ARB_CntlrStat;
BYTE ARB_Devstat;
FARPROC ARB_PostProc;
WORD ARB_Data_BlksSize;
BYTE ARB_Reserved3(32];
BYTE ARB_ACBByte[l2]:;
BYTE ARB_SenseArea[SENSE_LEN];

) ARB_ExecATAPKTlZCmd;

// Note: For 16 byte ATAPI CDB commands, create an ARB with
// ARB_ACBByte(16].

Working Draft Version 0.72 21
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The following table describes each of the fields in the Execute ATA I/O ARB:

Symbolic Name Offset Directio Description
n

ARB _Cmd 00h Out This has the ATASPI Command Code. This must be equal to 02h.

ARB_Status 0th in This indicates the outcome of the command. Refer to the table below
for valid vaiues. See Flag definition that follows.

ARB_CntiriD 02h Out This refers to the zero-based controlier 1D of the IDE device.

ARB_Flags 03h Out This field telis the ATASP| Manager certain charactenistics of this
request.

TARE. eSeryedt, Mt b 7670 =

ARB_DevicelD 08h Out Device ID. Value set to ster device. Value set to 1 if Siave de-

vi

ARB_Buff;n This refers to the data length in number of bytes. This field must be set
to 2ero if no data transfer is expected.

ARB_Senselen OEh Out This refers to the number (N) of sense bytes to transfer when a Check

: Condition occurred.

ARB_BufPointer OFh Out This is the pointer to the data buffer. The buffer area must be in locked

ARB ACBLen 17h Out This indicates the number (M) of valid bytes in the ARE ACBByt .

ARB_CntirStat 18h In This field indicates the status of the controlier upon completion of the
command.

ARB_DevStat 19h in This field is set to zero if no error occurred. Otherwise, this field will
have the value of the Error Register on the ATA bus. Refer to the ATA-
2 or ATA Packet interface specs for a description of the Error register.

ARB_PostProc 1Ah Out if the Post bit is set on the ARB_Flags byte, this field contains the
address to call upon completion of the command.

ARB_Data_BIkSize 1Eh Out The ARB_Data_BIkSize fieid is used to specify the number of data
bytes to transfer per hardware interrupt. See detailed explanation that
follows.

ARB_ACBByte[M] Out If Request Type is an task file request, this area contains the 7 byte
Task File command. Otherwise, this area contains the command bytes
of the ATAP! device.

ARB_SenseArea[N] 10h + M in This area will contain the sense data if a Check Condition occurred.

Table 22 - Execute ATA I/O ARB
The ARB_Flags byte is defined as foliows:

6 5 4 i 3 2
ByteXfer DUA Bit Direction Bits Reguest Type

Post

Table 23 - ARB_Flags

The Post bit indicates whether we need to call a Post routine upon completion of the re-
quest.

0 Disable Posting
1 Enable Posting

The Request Type bit specifies whether ARB contains an ATAPI Packet command or an AT
Task File Structure :

0 ATAPI Packet command (e.g. Inquiry, Mode Select ...)
1 AT Task File Structure
Working Draft Version 0.72 22
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The Direction bits specify the data transfer directions :

00 Direction determined by device
01 Data In

10 Data Qut

11 No Data Transfer

If the command sent out involved data transfer, setting the Direction bits to Data /n or Data
Out is required. No Data Transfer option can only be used with commands that have no data
transfer such as Seek, Execute Device Diagnostic ... [See Data Transfer Length field for
additional data transfer capabilities).

The DUA Bit (DSC Unavailable Action) for an ATAPI packet command determines what ac-
tion the ATASPI manager is to take if the DSC Bit is not set in the task file status register.
The ATASPI manager is expecting the DSC bit to be set before sending an ATAP! command
block, the caller can specify which action to take if DSC bit not set.

0 The ATASPI manager must queue this ATAPI request and service it
latter when DSC bit is set.

1 The ATASPI manager must return to the caller with status set to a BUSY
condition. It is the responsibility of the calier to issue the request at a
fatter time.

The ByteXfer bit indicates that byte data transfer is requested. The default mode of opera-
tion for ATASPI Manager is word transfer.

0 use word transfer mode

1 use byte transfer mode

The ARB_Data_BIkSize field is used to specify the number of data bytes to transfer per
hardware interrupt. For Task File request, Data Transfer Block Size (DTBS) is used to de-
termine maximum number of data bytes to transfer per interrupt. The default value used by
the ATASPI manager (when DTBS = 0) is 512 bytes.

For ATAPI Packet commands, Data Transfer Block Size (DTBS) is used to tell the device

how much data the host prefers to transfer per interrupt. The default value used by ATASPI
(when DTBS = 0) is 930h bytes.

If neccessary (for Read/Write Multiple ...), this could be set to a different value. This is only

a preferred value; for every interrupt received, the device specifies the exact amount of data
to transfer

Working Draft Version 0.72 23
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Upon completion of the command, a WORD value containing the status of the command is
returned. The following are the valid values returned:

Symbolic Name Value (in Hex) Description

AS PENDING 00 The command is in progress.

AS COMP 01 Command completed without error.

AS ABORTED 02 ATASP! command is aborted.

AS ERR 04 Command completed with error.

AS INVALID CNUM 81 Controlier number passed is invalid

AS NO DEVICE 82 Device is not present.

AS ATA BUSY 83 ATA Controlier or Device is busy.

AS INVALID ARB EO ARB contains invalid parameter(s).

AS_ATASPI_IS_BUSY ES ATASPI cannot handie the request at
this time. Re-send the request later.

AS_BUFFER_TOO_BIG E6 Transfer size too big for ATASPI Man-
ager.

Table 24 - Execute ATA I/O ARB Return Values

Example Code

ARB_ExecATATFCmd ExecATAioARB;
WORD ARBStatus;
char IdentifyDriveData[512];

// Make sure all reserved fields
ExecATAioARB.ARB_Cmd
ExecATAioARB.ARB _CntlrID
ExecATAioARB.ARB_Flags
ExecATAioARB.ARB_Buflen
ExecATAioARB.ARB_Senselen
ExecATAioARB.ARB_BufPointer
ExecATAioARB.ARB ACBLen
ExecATAioARB.ARB_PostProc
ExecATALOARB. ARB_ACBByte {0}
ExecATA10ARB. ARB_ACBByte (1)
ExecATAioARB.ARB_ACBByte([2]
ExecATAioARB.ARB_ACBByte[3]
ExecATAioARB.ARE_ACBByte[4]
ExecATAioARB.ARE_ACBByte[5]
ExecATAioARB.ARB_ATBByte[6]

are initialized to zero
0x02;

0:

0x05;

512;

SENSE_LEN;
IdentifyDriveData;

7;

lpfnPostFunction;

0;

0:;
0;
0;

G;

0;
OxEC;

ARBStatus = SendATASPICommand ((lpARB) &ExecATAioARB);

3.3.4. Abort ATA Request Command

This command is used to abort a previously

issued ARB. The success of this command is

never assured. This command will always return success.
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To issue this command, the pointer passed to SendATASPICommand must point to an Abort
ATA Request ARB as defined below: :

typedef struct {

BYTE ARB_Cmd;

BYTE ARB_Status;
BYTE ARB_CntlrID;
BYTE ARB_Flags;
DWORD ARB Reserved;
1pARB ARB_ToAbort;

} ARB_Abort;

The following table describes each of the fields in the Abort ATA /O ARB:

Symbolic Name Offset | Direction Description

ARB_Cmd 0oCh Out This has the ATASP| Command Code. This
must be equal to 03h.

ARB_Status 0th ] This indicates the outcome of the command.
Refer to the table below for valid vaiues.

ARB_CntiriD 02h Out This refers to the zero-based ID of the control-
ler that owns the AR

CARE Reserved: : esbivad Moust be zero

ARB_ToAbort 08h Out This field has the pointer to the ARS to be

aborted.

Table 25 - Abort ATA Request Command
Returns

Upon completion of the command, a WORD value containing the outcome of the command
is returned. The following are the valid values retumed:

Symbolic Name Value (in Hex) Description
AS_COMP 01 Command completed without error. The field
ARB_DeviceType has a valid vaiue.
AS _INVALID CNUM 81 Controller number p d is invalid
AS INVALID ARB EQ The ARB contains invalid parameter(s).

Table 26 - Abort ATA Request Command Return Values

Example Code

ARB_ExecATAPKT12Cmd ARBtoAbort;
ARB_Abort AbortARB;
WORD ARBStatus;

// Make sure all reserved fields are initialized to zero

AbortARB.ARB_Cmd = 0x03; '
AbortARB.ARB _CntlrID = 0;
AbortARB.ARB Flags = 0;

AbOrtARB.ARB_ToAbort (LpARB) &ARBtoAbort;
ARBStatus = SendATASPICommand ((l1pARB} &AbortARB):;
while (ResetDeVARB.ARB_Status == AS_PENDING); // Poll for completion
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3.3.5. Reset ATA Device Command

.

This command is used to reset a specific device. The consequence of this command is de-
pendent on the type of device to be reset. If the specified device does not support a pack-
etized protocol, e.g. an IDE hard disk, the SRST bit in the Device Control Register (refer to
the ATA-2 spec for more information) will be asserted. This will cause all devices in the
same bus to be reset. If the device is an ATAPI| (packetized protocol) device, an ATAP! Soft
Reset (ATA Code 08h) will be issued and will cause only the specified device to be reset.

To issue this command, the pointer passed to SendATASPICommand must point to a Reset
ATA Device ARB as defined below:

typedef struct {

BYTE ARB_Cmd;

BYTE ARB_Status:;

BYTE ARB CntlrlD;

BYTE ARB Flags;

DWORD ARB Reserved;
BYTE ARB DevicelID;
BYTE ARB_Reservedl[15]);
BYTE ARB_CntlrStat;
BYTE ARB DevsStat:;
FARPROC ARB PostProc;
BYTE ARB_Reserved2{34]);

} ARB_DeviceReset;

The following table describes each of the fields in the Reset ATA Device ARB:

Symbolic Name Offset Direction Description
ARB_Cmd 00h Out This has the ATASP! Command Code. This must be equal to
O4h.
ARB_Status Oth In This indicates the outcome of the command Refer to the tabie
below for valid values.
ARB_ CntirlD 02h Out This refers to the zero-based controller ID.
ARB_Fiags 03h Out This field tells the ATASPI Manager certain characteristics of

thi

req est. See th ﬂag
AR Res : ; servad Mt be
ARB DewceID 08h Out Dev:ce iD. Value setto O if Master device. Vaiue set to 1 if

Slave device.
SRR Resened arved: Musk be 2er
ARB_CntirStat 18h in This field indicates the status of the controlier upon completion

of the command. The foliowing are the valid values:

ACSTAT_OK - No error

ACSTAT NO_DEVICE - Device not present

ARB_DevStat 1%h In This field is set to zero if no error occurred. Otherwise. this field

will have the value of the Error Register on the ATA bus. Refer

to the ATA-2 or ATA Packet Interface specs for a description of

the Error register.

ARB_PostProc 1Ah Out If the Post bit is set on the ARB_Flags byte, this field contains
the address to call upon completi

Table 27 - Reset ATA Device ARB
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Retumns

Upon completion of the command, a WORD value containing the outcome of the command
is retumed. The following are the valid values retumed:

Symbolic Name Value (in Hex) | Description

AS_COMP 01 Command completed without error. The field
ARB DeviceType has a valid value.

AS INVALID CNUM 81 Controlier number passed is invalid

AS_INVALID ARSB =] ARB contains invalid parameter(s).

AS_ATASPI_IS_BUSY ES ATASPI cannot handie the request at this time.
Re-send the request fater.

Table 28 - Reset ATA Device ARB Return Values

Example Code

ARB DeviceReset ResetDevARB;
WORD ARBStatus;

// Make sure all reserved fields are initialized to zero

ResetDevARB.ARB Cmd = 0x04;
ResetDeVvARB.ARB_CntlrID = 0;
ResetDevARB.ARB Flags = 0;
ResetDevARB.DevicelD = 0;

ARBStatus = SendATASPICommand ((1pARB) &ResetDevARB);
while (ResetDevARB.ARB Status == AS_PENDING) ;
// Poll for completion
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3.3.5. Reset ATA Device Command

-

This command is used to reset a specific device. The consequence of this command is de-
pendent on the type of device to be reset. If the specified device does not support a pack-
etized protocol, e.g. an IDE hard disk, the SRST bit in the Device Control Register (refer to
the ATA-2 spec for more information) will be asserted. This will cause all devices in the
same bus to be reset. If the device is an ATAPI (packetized protocol) device, an ATAP| Soft
Reset (ATA Code 08h) will be issued and will cause only the specified device to be reset.

To issue this command, the pointer passed to SendATASP{Command must point to a Reset
ATA Device ARB as defined below:

typedef struct {

BYTE ARB_ Cmd;

BYTE ARB_Status;

BYTE ARB CntlrlID;

BYTE ARB_Flags;

DWORD ARB Reserved;
BYTE ARB_DevicelD;
BYTE ARB_Reservedl[15];
BYTE ARB Cntlrstat;
BYTE ARB Devstat;
FARPROC ARB_PostProc;
BYTE ARB Reserved2(34);

} ARB_DeviceReset;

The following table describes each of the fields in the Reset ATA Device ARB:

Symbolic Name Offset Direction Description

ARB_Cmd 00h Out This has the ATASPI Command Code. This must be equal to
04h.

ARB_Status Oth in This indicates the outcome of the command. Refer to the table
below for valid values.

ARB_CntirlD 02h Out This refers to the zero-based controlier 1D.

ARB_Flags 03h Out This field teils the ATASP! Manager certain characteristics of

CARB: Resei
ARB_DevicelD

Device ID. Vaiue

Slave device.

CARE ResenVe: i : Reserved: Must be2erc
ARB_Cnl In This field indicates the status of the controller upon completion

of the command. The following are the valid values:

ACSTAT_OK - No error

ACSTAT NO_DEVICE - Device not present

ARB_DevStat 19h In This field is set to zero if no error occurred. Otherwise. this field

will have the value of the Error Register on the ATA bus. Refer

to the ATA-2 or ATA Packet Interface specs for a description of

the Error register.

ARB_PostProc 1Ah Out If the Post bit is set on the ARB_Fiags byte, this field contains

the all upon completion of the command

e P

frosvowrm———wm

SARE ‘Resenve

P

Table 27 - Reset ATA Device ARB
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Returns

Upon completion of the command, a WORD value containing the outcome of the command
is retumed. The following are the valid values retumed:

Symbolic Name Value (in Hex) | Description

AS_COMP 01 Command completed without error. The field
ARB DeviceType has a valid value.

AS INVALID CNUM 81 Controller number passed is invaiid

AS INVALID ARB EQ ARS8 contains invalid parameter(s).

AS_ATASPI_IS_BUSY ES ATASPI cannot handle the request at this time.
Re-send the request fater.

Table 28 - Reset ATA Device ARB Return Values

Example Code

ARB DeviceReset ResetDevARB;
WORD ARBStatus;

// Make sure all reserved fields are initialized to zero

ResetDevARB.ARB Cmd = 0x04;
ResetDevARB.ARB_CntlrID = 0;
ResetDevARB.ARB Flags = 0;

ResetDevARB.DevicelD = 0;
ARBStatus = SendATASPICommand ((1pARB) &ResetDevARB);
while (ResetDeVARB.ARB_Status == AS_PENDING) ;

// Poll for completion

Working Draft Version 0.72 27

I
o
(&)



ATA Software Programming Interface (ATASPI) Specification
for DOS and Windows Operating Systems

3.4. ATASPLH

//.".".'."."""..".'.."'.Q'.QQQ...QQ.O'.-.’..’OQ..Q.....'-""'v'."v.
/7

// Name: ATASPI.H

//

// Description: ATASFI for Windows definiziens ('C' lLanguage)

//

VAL MAAAAAA AL AL AL A AR R d R A AR A d R A R R R R R L TR R TS

IZAAAAAAAA AL AL A A A A A A R E4Z AR A X R R e R T R R R e R R RPNy

// $%% GENEZRIC ARB (ATASFI REQUEST BLOCK) %%%
//'vvvc"o.qo'o'ootovto.'vv-"'ovotoov".o'o"oo'ov—covoovvoooqtoo.oo"c-oovo

’

typedef struct |
BYTE ARB_Cmd; // ATRASPI command czode
BYTE ARB_Status; // ATASPI command status byte
BYTE ARB CntlrlD; // ATRSPI ATA controller number
BYTE ARB Flags; // ATASPI request flags
DWORD ARB_Reserved; // Reserved, MUST = O

} ARB_Struct, FAR * ARS_Struct_Prr;

typecef ARB_Struct far *l1pARB;

WORD FAR PASCAL SendATASFICommand {ipARB) ;
WORD FAR PASCAL Ge~ATASEISupportinfc (VOID!;

#define SENSE_LEIN 14 7+ Defaulr sense buffer lengwh

IZASAAS RS A S A4 A4 A R A R AR R A X A R R R R R T R R,

/7 $33% ATASEI COMMAND DEFTINITIONS $3%
//"'.-"'"'..""'.'v".""""0."09"'.O..."""Q"Ov""'.vov"v....'.
#2efine AC_CONTROLLER_INQUIRY 0xCC // ATA Contrcller Inguiry

fcdefine AC_GET_DEV_TYPE 0x0i // Gen RTA Device Type

#define PC ;Y“C ﬁTA CcMZ 0x0Z s/ Execute ATE Commancd

#define AC PABORT, ARB 02402 // Absre an ARE

#cdefine AC RESET DEV CxC4 // ATA Bus Device Reset

/'/'."...'"'Q"'."O'Q.v"..."0".'.0"0’—-0-'.0.0.&.0.0"."...-"'0.’..'.
fi: oamae R
// ®43 ATRETI RCQUEIET

NaAAA AR R R R R X X R X A R R R R R R R R R R R

#zefine /i Jirectizn 2
f#define // Transfer fr
#define /7 Transfsr fr
#cefne _ // Zrakle ATAS
#cdefine AF_TASK_REQ /1 Task file ¢
#define AF BYTE_XIR /7 Byvte transt
¥define AE Zua /v 33T Unavall

1A AAAAA A AdAZ IR 4 R a A A R A L R R A R R R R T T Rk X L st

/7 $3% ARB 3STATUS 3%

//‘0"vvv.vv'.’v'~—'v-0-.vv.t’vi-..’.v."oov—OQQOQOOOOvov".v-.ov..’v'v.v.vsv

#define AS ‘f\“'VG Ox3C // RRE be:.rn

g Trocesses

#de2fine 0x0l s/ ARE ccmplemed witnou+n errar
#aefine ! OXxCZ /7y ARE ar:Ircvean

gdef.ng IxIZ /. Unagcle <o apzrn =13

f#define 0xd4 // ARS ccmrleved wiwn errsr
#define RS INVALID CMC 0xed /s Invalid ATASFI commarnd
#define AS INVA;ID CNUM Ox8l // Invalid ATA zcnmroller numcer
#define A¢_NO_D-VICr Ox82 // ATA device not installed
#define AS_ATA BUSY 0x83 // ATA cecnrrcller/device busy

#define AS_INVALID ARB OxEO0 // Invalid parameter set in ARB

#define AS NO_WIN MANA:_R 0xZ1l // ATASPI manager doesn't support Windows
fidefine AS ILLEGAT ._MODE OxE2 // Unsuppcrted Windows mode

#define AS FAILED INIT OxE4 // ATASPI for windows failed init

#define AS ATASP’ _IS_BUSY OxES5 // No resources available to execute cmd
#define AS BUFFEZR “OO ) BI5 OxE6 // Buffer size tco bij %o handle!
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IFAAALREAL AL Z 2R R R R R R L R R R R R T R R R e e T R L T

/7 3%3% ATA CONTROLLER STATUS %3%% .
//"00~v"ooo't¢.q.ov~coooq-o-.ov-woooooo~.qo...~o.o-~o'ooo'oo"~o¢qo~v~v0v.'
Fdefine ACSTAT_OK 0x00 // ATA zontrsller did not detect an errsrc

#define ACSTAT_NO_DEVICE 0x1ll // Device not present

#define ACSTAT_DO_DU Ox12 // Data overrun data underrgun
//'Q'..'Q'Qt"ﬁ"t"’.'Q'.'tﬁ"'.'v-ﬁ'""t'.'t'0"0."0"".'0'"'0.'."""

// %33 ATA DEVICE TYPES %%%
//Qt~'t'otvq'cottootovo't'ooo~tco~toovto~oc"'oq0000~voovvvooo~~'ot0'oo't0"'
#define DT_DirecrAccess 0x00 // Direct access deivce (e.g. magnetic disk)
#define DT_TapeQIC 0x01 // Tape devize (QIC-121 Model)

#define DT_CDROM 0x05 // CD-ROM device

#define DT_Optical 0x07 // Opt.ical memory device

#define DT _TapeCs 0x0C // Tape device (Cost Sensitive Model)
#define DT_Unknown Ox1F // Unknown device type

¥define DT_ATAType 0x80 // Non=-ATAPI device (IDE hard disk)

//"".v...vv""."v""".tv.QO.QQ.Q'Q.O..Q’t""v'vo'.t'v"""vq'tov"QQQ
/7 $%% ARB - ATA Controller INQUTRY - AC_CONTROLLER_INQUIRY %%%
//vtvv-v"vv""wvc-'vvo~"t"'v-vvqovvv-o-oo'vvvtv"vovv'—o.v'voctvvtv'oq'q'

typedef struct |

BYTE ARB_Cmd; // ATASPI command code = AC_CONTROLLER_INQUIRY
BYTE ARB_Status; // ATASPI command status byte

BYTE ARB_CntlriID; // ATASPI ATA Controller number

BYTE ARB_Flags; // ATASPI requesw £flags

OWORD ARB_Reserved: // Reserved, MUST = 0

BYTE CNTLR_Count; // Numper 2f ATA CTecn=rollers present

BYTE CNTLR_Reserved: // ATA ID cf ATA Cocntroller

2YTE CNTLR_ManagerID(1l6]: // 3tzing descriping the manager

BYTE CNTLR_Identifier({l6}; // Srring describting the ATA Contrzller

BYTE CNTLR_Unique{l6]: // ATA Conrnrcller Unigue parameners

7 ARB _Centroller Inguiry, FAR ¥ ARB_Connrsller Inguiry_?tr;

IZAdA44 AR Rl Al 2l 2 d A d el g d g R R A R R R R R Ty ey
// $3% ARB - GET DEVICE TYFE - AC_GET_DEV_TYPE %33%

P P T P P T v I T T T P T T T I P P P T TP P I PP P P T T T P P PP P P I P I PP PR F PR T ISP ETIITCOEIPESTY
//

typedef struct {

BYTE ARB_Cmd;
3YTE BARB_S=atus;
BYTE ARB_CnzirlD;
BYTE ARB_Fliags;

command sode = AC_GET_DEV_TYPE
stmmand 3na%us byte

ATA Controllier numper

regues flags

DWORD ARB_Reserved; // Reserved, MUST = 0

8YTE ARB_DevizceID; // Device's ATA ID

BYTE ARB_Reservedl; // Reserved, MUST = 0

BYTE ARB_DeviceT ge: // Device's perigheral device %ype

} ARB_GDEVBlcck, FAR v ARB_GDEVBlcck_Prr;

IZARAAAAAAAd A Al A iR Rl R R R R R R R R I T I

// $%% ARB - ZIXECUTE ATA COMMAND - RC_EXET ATA_CMD %%3%
//'."Q.'t".".".'t""."Q"Q"".Ov-0"'v"'v."Q"."v't..’..."QQ"'."
rypedef struct | // Struzwure £2r Task File Reguesrt

3YTE ARB_Cmd; // ATRSFI zommand csde = AC_EXEC_ATA_OMD

BYTE  ARB_S%=azus: // ATAZEI zommand status by-e -

BYTE ARB_Cn=irll; // ATR3S?I ATA Controller numcer

BYTE ARB_Flags; // ATRZPI cequest flajs

DWORD ARB_Reserved; // Reserved, MUST = 0

BYTE ARB_DevicelIl:; // Target's ATA ID

BYTE ARB_Reservedi; // Reserved, MUST = 0

DWORD ARB_Buflen; // Data Allocation Length

BYTE ARB_Senselen:; // Sense Allzcation Length

BYTE far *ARB_BufPointer: // Data Buffer Pointer

DWORD ARB_Reserved2; // Reserved, MUST = 0

BYTE ARB_ACBLen; // ATA CDB Length = 12

BYTE ARB_CntlrsStar; // ATA Confroller Status

BYTE ARB_Devstar; // Targer Status

FARPROC ARB_PostProc; // Post routzine

WORD ARB_Spl _BlkSize; // Data Block 3ize

BYTE ARB_Reserved3(32]; // Reserved, MUST = 0O

BYTE ARB_ACBByte(7]; // ATA Task File Bytes
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BYTE ARB_SenseArea [SENSE_LEN}; // Reques" Sense buffer

} ARB_ExecATAPKTCmd, FAR * ARB_ExecATAPKTCmd_Prr;

typedef struct { // Structure for 12-byte ATAPI CBs
BYTE ARB_Cmd; // ATASFI command code = AC_EXEC_ATA_CMD
BYTE  ARB_Status; // ATASPI command status byte -
BYTE ARB_CntlrID; // ATASEI ATA Controller number
BYTE ARB_Flags; // ATAS?PI request flags
DWORD ARB_Reserved: // Reserved, MUST = 0
BYTE ARB_DevicelD; // Targe='s ATA ID
BYTE ARB_Reservedl; // Reserved, MUST = 0
DWORD ARB_Buflen; // pata Alloccartion Length
BYTE ARB_SenseLen; // Sense Rllocation Lengtn
BYTE far *ARB_BufPointer; // Darta Buffer Psinter
DWORD ARB_Reserved2; // Reserved, MUST = 0
BYTE ARB_ACBLen; // ATA CDB Length = 12
BYTE ARB_CntlrStac; // ATA Controller Status
BYTE ARB_DevStat: // Target- Starus
FARPROC ARB PostProc:; // Pos% rcutine
WORD ARB Data_BlkSize; // Data Block Si:ze
BYTE ARB_Reserved3[32]; // Reserved, MUST = 0
BYTE ARB_ACBByte[12]); // ATAPI1 Command Blcck Bytes
BYTE ARB_SenseArealSENSE_LEN]; // Request Sense buffer

} ARE_ExecATAPKT12Cmd, FAR * ARB_ExecATAPKT12Cmd_Ftr:

typedef struct { // Stzucture for 16-byte ATAPI CBs
8YTE ARB_Cmd; /{ ATASEZ command czcde = AC_EXEC_ATA CMC
BYTE  ARS_Status; // ATRSEI ccmmand stazus byte
BYTE ARB CntlriD:; // ATASEI ATA Controiler number
BYTE ARB_rFlags; // ATASPI reguest flags
DWORD ARB Reserved; // Reserved, MUST = 0
BYTE ARB_DeviceIl:; // Targe='s ATA ID
BYTE ARB_Reservedl; // Resarved, MUST = 0
OWORD  ARB_Buflen: // Da=a Alleczazizn Leng=h
BYTE ARB_Senseler; // Sense Allczat:cn Leng=h
BYTE far *ARB_BulPointer; // Da<a Buffer Pcinter
DWORD ARB_ReservedZ; // Resezven, MUST = §
BYTE ARB_ACBLen; // ATA CDB Length = 12
BYTE ARB Cn=lrSta<; i a-.

BYTE  ARB DevStaz;
FARFRCC ARE EecsnEzzz:
WORD ARE_Data_Biks:
BYTE ARZ_Reserve :3i3
3YTE  AR3_ACEBy:e!l6];
BYTE  ARB_SenseArsa|SEN

U

12

m~

SZ_LEN]: // Rﬁ"ue‘? Sense bu..er
i ARZ_ELxecATAFKT1SCmd, FAR * ARB_ExechTAPKTléCmd_Pur;

//"v."-Q'vt'v"'"tv-."..'v".'t"”.t"Qtv"..vv.qovv-—o.'.v'v"'.".""

7/ $%% AR3 - ABORT AN ARE - AC ABORT RRB 3%
//"vv""v~0v~'-vv"o-v-'vv'0'""-0v"’vovvv-vvvvvv-v~~Ooovwvvvv-—vv-qoov'v
~ypedef struct |

EYTE PRE_Cimd: // ATASTI zomrmand csse = A ZECRT_ARE

BYTZ ARB_S<azus; // RTAS?I command 5%3%us oyrte

BYTE ARB_Cn=lrIZ; ATA ;ﬂh:::lle: number

BYTE ARB_Fiags; reguest flaz:z

DWORD ARB_Reservec; // Reserved, MUST = ¢

1pARB ARB_ToAbor=<: // Pcinzer n¢ ARE <o acort

} ARB_Abor=-, FAR * ARB_Abort_Ptr;

//"'0'O'.'v"v0"""0'.""O'Q.."."""Ot'..’-v'."v'vvcvt'ttvtt"""."

7/ $%% ARB - DEVICE RESET - AC_RESET DEV 3%%

//t"v.ovvoovoo'ovt'oo.ovooovoov'o'v.ooooowoooovooov.-o'wvvoq--o'oooo"'.QQQO

typedef struct |

BYTE ARB_Cmd; // ATASFI command code = AC_RESET_DEV
BYTE ARB_Status; // ATASPI command s%atus byte
BYTE ARB CntlrlID:; // ATASPI ATA Controller number
BYTE ARB_Flags: // ATASPI request flags
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OWORZ  ARB_Reserved; // Reserved, T = 7 g
37TE ARB _TevizelD; // Device's ATA 1D

BYTE ARB_Reservedl(15i; // Reserwved, MU3T = 9

S5YTE AR3 Cntirsnar; // ATA Ccntnesller 3-.7.s

BYTE ARS_Targ3na=z: // Devize 3%avus

FARFRCC ARB_Postiroc; // Posv rourine

3YTE ARB_Reserved(34): // Reserved, MU3T = 2

1

ARB_DeviceRese-, FAR * ARB_DevizeReset Prr;
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4. Document History

Version 0.50 (November 2. 1994) Initial draft

Version 0.60 (November 11, 1994) Correction of initial entry errors.

Version 0.70 (November 19_, 1994) Added ATASPI For Windaws Specification Section 4

Version 0.71 (November 23 1994) Request Flags bit 5, DCS bit changed definition to DUA bit.

Version 0.72 (December 20, 1994) Request Fiags bit 5, Remove reference to Sepcial Block Size
Modify DUA bit description
General Editorial Cleanup
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