SCSI TOOLBOX, LLC
Issuing ATA/SATA Commands
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What are ATA commands?

ATA commands, also referred to as ATA task register commands, are commands issued to ATA
or SATA interface storage devices. From now on in this article when we refer to ATA we mean
this to include both ATAmm SATA devices.

ATA commands are used to write and read data from ATA drives, as well as to set various
device parameters and to read device health data.

Task registers refers to the original hardware interface to these devices which consisted of
seven sparate registers. These seven registers were loaded with the appropriate values and
were then transferred to the drive, where the drive would interpret from the registers what it
was being asked to do, and would then (hopefully) complete the command.

All aspects of the ATA commands are described in the T13 documents, in particular you should
download and study the file
http://www.t13.org/Documents/UploadedDocumentsfits2008/D1699rATABACS. pdf

Important Issues for dealing with ATA drives!

Requirements

Hardware Requirements

To run the example STB ATA and SATA commands you will need a computer system running
Windows operating system. If you need to testfiBATAor SATA commands you need to be

sure that the operating system drivers support these operations. The drivers in Windows

Server 2003 dosupport4BA G 2 LISNI A2y az 20KSNI h{Qa g¢Atft yS
these commands.

You will also need an ATor SATA controllevhich the operating system recognizes as a true
ATA Task Register type of controlléviost addin PCI SATA controllers are seen by Windows as
if they are a SCSI host bus adapter rather than an ATA controller.


http://www.t13.org/Documents/UploadedDocuments/docs2008/D1699r6-ATA8-ACS.pdf

You can confirm how ym operating system views your controller scheme by using Device
Manager ashown belowg note thatdrives that will be able to besssuedATA or SATA
command mustbe attached to a controller that Windows sees adl@g ATA/ATAPI controller

E;, Device Manager !EI E

File  Action Wew Help

= B S 2E A

STE-PCI-%
§ Computer
“’p D?Sk drives Drives attached to
:é Display adapters these controllers
[+ ok DYDJCD-ROM drives will be testable

{@ Floppy disk controllers
@ Floppy disk drives

=12 IDE ATAJATAPT contrallers
{@ Intel{R) 32501EE Ultra ATA Storage Controllers

=4 Primary IDE Channel

- Kevboards

™ Mice and other pointing devices
ﬁ Manitars
ﬂ Metwork adapters
- Ports (COM & LPT)
ﬂ. Processors
=42 5CST and RAID controllers
B adaptec SC5I Card 29320LP - Ulbra320 5051
Adaptec Serial ATA 120554 Host Controller
= Qlogic QLAZO00fQLAZ100 PCI Fibre Channel Adapter
---E' Sound, video and game controllers

é Syskem devices

Drives attached here
will nat be testable

B- Universal Serial Bus controllers

Note regarding 48-bit commands:

Also, be aware that at this time the Windows operating systems that do suppdut 48
operations have a bug in ATA PASS THROUGH. AftéitacdBimand completes, only the
FIRST task file is returned (HOB=0), but not the second oBe{HOhus, READ NATIVE MAX
ADDRESS EXT can get the low LBA bits 0..23, but not the high LBA bits 24..47.

Once you have disk drives attached to the proper controller you can run the example STB
ATA/SATA Command Compliance Test



User Requirements
It is esential that the user of this test be familiar with the ATA and SATA specifications.

Documentation can be found atww.t13.0rg

And in particular

http://www.t13.0org/Documents/UploadedDocuments/docs2008/D1699%d ASBACS. pdf

Issuing ATA commands using the STB Suite
In the top menu of the STB Suite select ATA/SACAmmands>User Defined Commands to
bring up this dialog:

I
I ATA Task Register Commands

00 - NO OF, 00,00,00,00,00,00,00,01 0200

WDC WDB00BB-00HCO
LITE-ON DVDRW LH-2041L
WL250GSA 8721

All ATA type drives found
on the system are shown
here - click on the drive you
want to access



http://www.t13.org/
http://www.t13.org/Documents/UploadedDocuments/docs2008/D1699r6-ATA8-ACS.pdf

Choosing a pre-defined Command
Click on the pullown arrow at the right of the Command window to display and scroll through
the pre-defined commands. Doubleick on a command to load the task registers with the

command bytes

ATA Task Register Commmands

00 - NO 0P, 00,00,00,00,00,00,00,01,0200 =

26 - READ DM& QUEUED EXT.26.00,00,00
27 - READ MATIVE MAx ADDRESS E
29 - READ MULTIPLE EXT,29,00,00,00,00

WDC wWDa00BE-00IHCO
LITE-ON DWDRW LH-2041L
WLZB0GSA 8721

Scroll through the pre-defined
commands, double-click on the
command you wish to issue




Here we see the ATA IDENTIFY comnhasdoeen loaded into the task registers, the data
direction and data transfer length have been specified, we have set the command timeout to
abort the command if it is not completed within 5 seconds, we have selected a drive, and we
have specified to sentthe command just once.

I ATA Task Register Commands 1 x|
1

FR s5C LL LLkd LH OH CHD Command
o Joo oo oo | foo | foo | fao | JeC EC . [DEMTIFT DEYICE. EC.A0 000000, Bl
IDD IDD [ 4B8-Bit Command Add Command to List I

Delete Cormmand from ListI

Load Command List I

the task registers are

loaded with the bytes STATUS Liata Devices
defining an IDENTIFY s piua WO C WDB00EB-00JHCO
! Cgummand 0o oo Dhelion Buffer: LITE-ON DVDRWw LH2041L
¢ Data Out {* Buffer 0 wWL2B0G54A 8721
DD 11
! . " Buffer 1
The command will Highlight the
i the [512 :
. JNC MC IDNF MCRABRTNM  BSYDRDy [ 2bort ifit does not  FEnd . drive to
I T S TR ST i complete in the receive the
specified time

command

The Data Direction is
properly specified, as
is the data transfer
length

Repeat Count = |1
Timeaout [zec] = |5

|zs1e Command

When all parameters
are correct, click here to
issue the command




Look at command results

Upon issuing an ATA command the ATA drive will return status information which will be
displayed in the Command Results area. The status bytes are displayed along with the broken
out individual status bg. In this case we can see that the Status register contains the value

0x50 which tells us the command was completed successfully.

I ATA Task Register Commands

Status information
returned by the
drive is displayed
here




Command Results History
All command results details are temporarily stored in a history list which can be viewed by
cliking theView Resultdutton. This result history may be saved to a text file

freaues R=TE
! ]

Bezultz From: PT.& Uszer Defined Commands

=

COE =A10C00 01 0000000000ECO000 ﬂ
Sentta Target 20, LUM 0. Host Adapter 4
Statuz Good - Command completed without error
COE =A10C0E DO 0T 004F C2 00800000
Sent to Target 20, LUM 0. Host Adapter 4
Status Good - Command completed without error
Send ATA Cornmand failed
Command sent = EC AD 00 0000 00 00
- Resultz = R0 BO OO 00 00 FF OO
Command sent = ED 00 00 00 00 00 00

- Rezultz = 51 BO 00 00 00 00 04

M -

Wirite Reszults to File |




If an error occurs

If the command you issued does not complete successfully the drive will return status
information in the status registers. In the case shown below we hesteed a MEDIA EJECT
command to a fixed media disk drive. Since this in an illegal command for this drive the
command fails and the status may be read. In most cases of failure the command STATUS
register will contain 0x51. The specific error bits are dedagishowing a command abort:

I ATA Task Register Commands
= it

WDLC AHCO
LITE-ON DVDRW LH-20&1L |
WL250GSA 8721 [

Information about
the failure is
displayed here




Looking at returned data
Data returned by the drive is viewable by clicking Bhgfer button. The STB Suite displays the
data as it is returned by the drive, which in the case of ATA devices will bewgged.

The He Operations button will allow you to save the contents of the data buffer to a file. You
may specify how many bytes to write to the file, and you may specify the data format, either
GNJ} 6é OAYEFENER RFEGFITZ 2NJ L& | GSEG FAESO



