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NOTICE TO MXT-1240S OEM MANUAL USERS
1-10-92

The features below are listed in the MXT-1240S OEM manual, but are

not supported at this time. Unless otherwise indicated, they will be
supported in mid February, 1992.

SECTOR SIZE

The MXT-1240S currently only supports a 512-byte sector size.

SPINDLE SYNCHRONIZATION

The MXT-1240S does not currently support spindle synchronization.

ERROR CORRECTION

Firmware or “off-line” error correction is not currently supported.

BiTS AND FIELDS NOT CURRENTLY SUPPORTED

The MXT-1240S disk drive does not currently support the bits and fields listed below:

« Disable Certification (DCRT) Bit Section 7.2.2, Page 76
» Rotational Position Locking (RPL) Field Section 7.4.6, Page 109
» Report Log Exception (RLEC) Bit Section 7.4.9, Page 114

» Enabled Extended Contingent Allegiance (EECA) Bit Section 7.4.9, Page 114
« Ready AEN Permission (RAENP) Bit Section 7.4.9, Page 114
* UNIT ATTENTION AEN Permission (UAAENP) Bit Section 7.4.9, Page 114
» Error AEN Permission (EAENP) Bit Section 7.4.9, Page 114
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PREFACE

ed to install and use
rs who are building
ation needed to re-
1 San Jose, CA.

The purpose of this manual is to provide all of the technical infor
Maxtor MXT SCSI disk drives. It is intended for evaluation and mtegratlon engi
or assembling a total computer system. This manual does not include the inf
pair these disk drives. For this information contact the Maxtor Se

Chapter 1 is a description of the disk drives, including specifications. Chapter 2 provides the informa-
tion you need to prepare drives for installation. Chapter*é overs installation. Chapter 4 provides in-
formation on disk drive operation. Chapter 5 provides inform on various configurations and on
the electrical interface. Chapter 6 continues the discussion onthe interface with information on the
SCSI phases. Chapter 7 concludes the interface disc with information on the SCSI commands
supported by the drives. :

Maxtor publishes descriptive brochures and dé}; sheets, this:original equipment manufacturer (OEM)
technical manual, and a quick reference guide for each product line. Changes that affect the content
of any manual are covered by addenda or revisions to the affected manual.

Maxtor reserves the right to make changes* provements to its products without incurring any
obligation to incorporate such changes or improvements in units previously sold or shipped.

REFERENCE NUMBERS

For information concerning:dri
(800) 2-MAXTOR. Outside. of t

 set-up and operation, contact Maxtor Technical Support at
Maxtor Technical Support can be reached at (303) 678-2700.

ng PC AT/XT™, PS-2™, and Macintosh® applications, contact Storage
hnical Support at (408) 879-0300.
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1.0 DISK DRIVE DESCRIPTION

es are high capacity,
emovable 3.5-inch
> head to access the

The MXT-1240 SCSI (Small Computer System Interfat
high performance, random access storage devices which use
disks as storage media. Each disk surface employs one moveabl
data tracks. See Figure 1-1.

Figure 11
MXT-1240S Disk Drive

drives include a controller embedded in the drive electronics. Some of the
sulting bent fits of having an integrated controller include the elimination of a separate

controller printed circuit board (PCB), reduction in the number of associated cables, and
=selimination of the controller-specific power supply.

High performance is achieved through the use of a rotary voice coil actuator and a closed
loop hybrid servo system using a dedicated servo surface and embedded servo informa-
tion on each data surface. The innovative MAXTORQ™ rotary voice coil actuator provides
performance usually achieved only with larger, higher powered linear actuators. The
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closed loop hybrid servo system with dedicated and embedded servo
state-of-the-art recording densities in a 3.5-inch package.

High capacity is achieved by a balanced combination of "»

: ANSI SCSI-2 standard, plus the
nts, The drive's size and mounting conform to
r for diskdrives, and uses the same direct cur-
details on this connector see section 5.2.2,

The drive’s electrical interface is com
Common Command Set (CCS) require
the industry standard 3.5-inch form
rent (DC) voltages and connectors
Power Connector.

The commands supported by the dr e are isted and discussed later in this manual in
Chapter 7.0, SCSI Command Descriptions. ‘For more information on Group 0 and Group
1 commands for direct-access devices, see the reference documents below:

* ANSI X3.131-1986, SCSI, American National Standards Institute, Inc., June 23,

1.1
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1.1.1

Performance Specifications

CAPACITY UNFORMATTED
PER DRIVE (Mbytes)
PER SURFACE (Mbytes)

CAPACITY FORMATTED*
PER DRIVE (Bytes)
PER SURFACE {Bytes)

AVERAGE LATENCY (msec)

SEEK TIME (msec) MAXIMUM
SINGLE TRACK READ
SINGLE TRACK WRITE
AVERAGE SEEK
AVERAGE SEEK TO READ
AVERAGE SEEK TO WRITE
FULL STROKE

SCSI OVERHEAD (usec)
SCSI TRANSFER RATE

BUFFER TO HOST (Mbyte/sec)

ASYNCHRONOUS
SYNCHRONOUS

BUFFER SIZE (K)

MXT-1240S

1,524
101.6

1,240,809,984
82,724,000

4.76

Doc 1028044, Rev A
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1.1.1.1 PERFORMANCE SPECIFICATIONS BY ZONE

Y4 UNFORMATTED FORMATTED CYLINDERS | TRACKS SECTORS | RECORDING FLUX
0 DISK DATA RATES | DISK DATA RATES | PERZONE | PERZONE | PER TRACK DENSITY DENSITY
N (MBits/Second) 512 Bytes/Sector BY ZONE (bpi) (fci)
E (MBits/Second)

1 22.49 18.92 315 4,725 44 42,630 31,973
2 25.46 21.50 314 4,710 50 41,930 31,447
3 28.81 24,08 314 4,710 56 41,940 31,455
4 3253 27.09 314 4,710 63 42,430 31,82
5 35.69 29.68 314 4,710 69 42,170 31,628
6 . 38.29 31.83 314 4,710 74 41,350 31,013
7 41.63 34.41 314 4,710 80 41,400 31,050
8 44.42 36.56 314 4,710 85 40,930 30,698

Doc 1028044, Rev A
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1.1.2 Functional Specifications

MXT-1240S
ROTATIONAL SPEED (rpm) 6,300 +.5%
RECORDING METHOD 1,7RLL
TRACK DENSITY(tpi) 2,600
DATAHEADS 15
SERVO HEADS 1
DISKS 8
ACTUATOR TYPE Rotary Voice Coil
SERVO TYPE Dedicated/Hybrid

oo Table: 13
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(Random Seek, 100ms Delay)

.1.3 Environmental Specifications
EQUIPMENT OPERATING EQUIPMENT NONOPERATING
AMBIENT TEMPERATURE 41°t0 131°F (5°t0 55° C) ~40° to 149° F (-40° to 65° C)
MAXIMUM TEMPERATURE 2° C/5 min. (3.6° F/5 min.) 2° C/5 min. (3.6° F/5 min.)
GRADIENT Below Condensation Below Condensation
RELATIVE HUMIDITY 5 to 95% Non-condensing with 5 to 95% Non-condensing with
Maximum Gradient of 20%/hr Maximum Gradient of 20%/hr
ELEVATION -1,000 ft to 10,000 ft -1,000 ft to 10,000 ft
VIBRATION, ALL AXES 5 G Peak 1 G Peak
(Inputs to Frame of Drive, 1-2K Hz)
SHOCK, ALL AXES 3 G (No Errors) and 10 G 50G
(Inputs to Frame of Drive) (Recoverable Errors)
(11 msec Pulsewidth, Half Sine
Wave)
AUDIBLE NOISE 30 dBA (Sound Power at 1 Meter) Not Applicable

.1.4 Physical{

Table 1.4

Env ronmental Limits

HEIGHT 1.625in. (41.3 mm)
WIDTH 4.000 in. (101.6 mm)
DEPTH 5.750in. (146 mm)
WEIGHT 2.2 Ibs.

Table 15

Physical Dimensions (Without Bezel)

Doc 1028044, Rev A
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1.1.4.1 TRANSLATED INTEGRATION VALUES

& OEM Technical Manual

HEADS
CYLINDERS
SECTORS PER TRACK

MXT-1240S

15
2,513

44-85

Table
Translated Inte

1.1.5 Reliability Specifications

ion Values

Doc 1028044, Rev A 7

MTBF 300,000 POH, Typical Usage
PM Not Required
MTTR 30 Minutes
COMPONENT DESIGN LIFE 5 Years
Table 1.7

eliability Specifications

Maxtor Corporation
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1.1.6 Error Rates

RECOVERABLE ERRORS * | Less Than 10 per 10'3 Bits Read
UNRECOVERABLE ERRORS Less Than 10 per 1017 Bits Read
SEEK ERRORS Less Than 10 per 10 7 Seeks
PROBABILITY OF MISCORRECTED DATA Less Than 10 per 1024 Bits Read

* Requires Off-Line Firmware Error Correction Code (ECC)

1.1.7 DC Power Requirements

VOLTAGE (Nominal) +12VDC +5V DC
REGULATION +5% 5%
-10%
CURRENT (Average) .70A .83A
CURRENT (Maximum) 2.5A 1.20A
POWER (Average) 8.4W 4.1W
RIPPLE (Maximum, P-P) 120mV 50mVv

Table 1-9
DC Power Requirements
for Drive with Single Ended Outputs
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VOLTAGE (Nominal) +12vDC +5VDC
REGULATION +5% +5%
: -10%
CURRENT (Average) .70A 1.20A
CURRENT (Maximum) 2.5A" 1.83A
POWER (Average) 8.4W 6.0W
RIPPLE (Maximum, P-P) 120mV 50mV

*During Drive Start Up

1.1.8 SCSI Implementati
OPERATION COMMAND OPERATION COMMAND

CODE NAME CODE NAME
00h TEST UNIT READY 1Ch RECEIVE DIAGNOSTIC RESULTS
0th REZERO UNIT 1Dh SEND DIAGNOSTIC
03h REQUEST SENSE 25h READ CAPACITY
04h FORMAT UNIT 28h READ (EXTENDED)
07h REASSIGN BLOCK 2Ah WRITE (EXTENDED)
08h READ 2Bh SEEK (EXTENDED)
0Ah WRITE 2Eh WRITE AND VERIFY
0Bh SEEK 2Fh VERIFY

12h INQUIRY 37h READ DEFECT LIST
15h MODE SELECT 3Bh WRITE BUFFER
16h RESERVE UNIT 3Ch READ BUFFER
17h RELEASE UNIT 3Eh READ LONG
1Ah MODE SENSE 3Fh WRITE LONG
1Bh START/STOP UNIT

Table 1-11

SCSI Implementation

Doc 1028044, Rev A
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Standards and Regulations
The Maxtor MXT-1240S disk drive satisfies the following s;andérds and regulations:

UNDERWRITERS LABORATORIES (UL) is United Sta
Safety, Electronic Processing Units and Systems.

CANADIAN STANDARDS ASSOCIATION (CSA) is Ce
1986, Information Processing and Busmess Equup"
Products).

TECHNISCHER UBERWACHUNGS-VEREIN
Supervisory Association of Germany. -

INTERNATIONAL ELECTROTECHN
Commission; IEC 950 (formerly 380) f Informatlon Technology Equipment.

CAUTION: This equipment g f ‘ ates and ‘uSes radio frequency energy, and may
cause interference to radio and television:r ception if not installed and used in strict ac-
cordance with the mstruct/ons m__th/s manual

You may find the FCC booklet How to Ident/fy and Resolve Radio TV Interference

Problems helpful. Thls | ooklet is avallable from the United States Government Printing
Office, Washington, D.C., 20402 stock number 004-000-00345-4.

Maxtor is not regponsible for an_y radio or television interference caused by unauthorized
modifications to'the:drive. It is the responsibility of the user to correct such interference.

The disks and read/write heads are assembled in a Class 100 environment and then
sealed within the HDA. The HDA contains an absolute filter, mounted inside the casing,
to provide constant internal air filtration. See Figure 1-2, below.

Doc 1028044, Rev A 10 Maxtor Corporation
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ibration isolators to minimize transmission of vibration through the
the mechanical assembly holding the HDA and PCB.

Hé d Pos t::ionlng Mechanism

d/write heads are mounted on a head/arm assembly, which is then mounted on a
ball bearing supported shaft. See Figure 1-3. The voice coil, an integral part of the
head/arm assembly, lies inside the magnet housing when installed in the drive. Current
from the power amplifier, controlled by the servo system, induces a magnetic field in the
voice coil which either aids or opposes the field around the permanent magnets. This re-
action causes the voice coil to move within the magnetic field. Because the head/arm as-
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semblies are connected to the voice coil, the voice coil movement is transfe ', through
the pivot point, directly to the heads, to position them in the desired cylinder over the
desired track. SR

igure 1.3
Head Positioning Mechanism
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Actuator movement is controlled by the servo feedback signal from the servo head. The
servo information is prewritten at the factory and is used for"the‘ followmg functions: as a
control signal for the actuator to provide track crossing. sugnals dunng- a seek operation,
for track following signals during in-cylinder operations, ‘and for.timing information such as
index and servo clocks. Servo information also provides the timir g:to divide a track into
sectors used for data storage. The servo control system has a dedicated microprocessor
for fast, optimized performance. S

1.2.4 Read/Write Heads and Disks

ers and flexures provides improved aerodynamlc stablllty, supenor head/disk compliance,
and a higher signal-to-noise ratio. "

The disk media uses a nickel-cobalt metalli 'm"’t"hat yields high amplitude signals, and
very high resolution performance;, compared to. cconventional oxide coated media. It also
provides an abrasion and impact resustan’ '"'urface decreasing the potential for damage
caused by shock and vibration d ‘ng hlppmg

Data on each of the data surf'ac’es,js‘ rea_d or written by one read/write head. There is one
surface dedicated to servo information in each disk drive.
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2.0 DISK DRIVE SETUP

Jumper locations are identified in Figure 2-1.

J3

J1

3
L0

WITH POWER

C

guduugbuugiiuiuuuduaoguuy

)

ive is shipped as SCSI ID 6 as shown in this figure.
All SOIId dois indicate that the drive is shipped with
jumpers installed.

Figure 2.1
PCB Layout

Sl ID SELECTION

SCSI'ID jumpers (pins one through six on JP6) are provided to configure each disk drive
with a SCSI device ID for use in multiple SCSI device configurations.
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Table 2-1, is a reference table for the SCSI ID jumper configuration, the ID, and the prior-
ity on the SCSI bus. An ID of seven is the highest priority in a multiple device configura-
tion, and is usually used by the initiator. L

PINS PINS

SCSlI PRIORITY 5&6 384

ID (MSB)

0 Lowest Out QOut

1 Out Out

2 Out In

3 Out In

4 In Out

5 In Out

6 In In

7 Highest in In

In = Installed, Shorted
Out = Not Installed,

2.2
MODE J6 PINS9 & 10
(spin with power)
waggﬁ\ﬁﬁm Jumper Removed
Start A\Ag;g (l;ower Jumper Installed
Table 22

Summary of Power-Up Options
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Wait for START Command: With no jumper on pins nine and ten of J6, the disk drive
does not spin up until the initiator issues a START/STOP UN (1Bh) command with the
start bit set to one.

are jumpered, the mo-
this configuration.

Start When Power Is Applied: When pins nine and':":té'ﬁzs‘o_;._:
tor starts as soon as power is applied. The disk drive is shipped

2.3 TERMINATOR POWER SELECTION

Power to the terminators may come mternallv from the dISk ‘drive, or externally from the
SCSIl bus.

The drive electronics are capable of sensing if the host is providing power to the termina-
tors. If the host is not providing power, the disk drive automatically provides power to the
terminators via a regulated (active) power source. By removing the jumper from JP7, the
drive is prevented from supplying-ter,mination'pgwer to the SCSI bus.

2.4 PARITY

Parlty can be dlsabled by removnng the jumper from pins seven and eight of JP6. Odd

The disk drive is shipped with pa‘fi__t_y detection enabled.

2.5 SECTOR SQ,I;Z E

2.6

ical device on a SCSI bus daisy chain must be terminated. See Figure 5+1 in chapter
this manual. Remove the terminators from any devices in between. For instance, if a

The terminator resistor pack's pin one is marked with a dot on the terminator as shown in
Figure 2¢1. The orientation of the terminator on the PCB is also shown. Note that the
PCB's hole/solder pad for pin one has a square outline, whereas all the other holes/pads

Doc 1028044, Rev A 17 Maxtor Corporation



MXT-1240S Product Specification & OEM Technical Manual

have a round outline. Also, note that pin one is always the
connector, J3.

NOTE: Both terminator packs (RN1 and RN2) must b
toward J3 for the disk drive to work properly.

resistor network packs. Resistor tolerances in the
less.

The devices driving the disk drive inputs shoi
sinking at least 48 milliamps at a voltage |
equivalent).

Devices receiving the disk drive ou
noise immunity (74LS14, 74LS240 .+ The initiator should not load the bus
‘transistor-transistor logic (LSTTL) load

n ut sngnals with 220/330 ohm terminators.

per input line, and should termma
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SERVICE CONNECTOR

service connector
current. Its mating
e 2-3.

Connector J4, whose location is shown in Figure 2¢
provided for serial input, the synchronous spindle, and LED soti
connector is a Berg 6976410 part. Pin assignments are shown in

Figure 2.2
Connector Locations, Front View of Drive
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PIN2 PIN4 PIN 6 PIN 8 PIN 10

CNMI DTR Gnd Pl

PIN 1 PIN3 PIN5 PIN7
Gnd DTX Gnd

Table 2-3
J4 Service Connector Pin_Assignments

When an LED is connected to pins nin tions in the same manner as the
LED which is mounted on the disk drive's faceplate. This is typically used in cases when
the drive is mounted in a posmon” here the LED is not visible or the faceplate is
removed. -

Pins three (transmit data, DTX) and four: (recelve data, DTR) are the main communication
lines. Pin two is for factory use only Plns five and six are signal ground lines. Pin eight is
used to synchronize the sp' ple drive applications.

The MXT-1240S disk drives are able to synchronize their spindies together for use in disk
i accompllshed by having all drives in the array synchronized to a com-
. This synchronous signal can be provided by either an external

e:number of drives that can be attached to the array depends on the length of the bus
con ng each drive to the source of the sync. signal and the amount of current sup-
plied by the terminating resistor. If the MXT-1240S drive is the signal source, it can sink
15 mA. The maximum cable length is 3 meters.
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The source of the reference pulse must be at the far end of the transmissio

ine, oppo-
site the 2K ohm terminating resistor, which is between the signal and +5V.

NOTE: The terminating resistor must be supplied by the user as .pa the cable

EXTERNAL DISK DRIVE DISK DRIVE DISK DRIVE
PULSE SOURCE MASTER
(OPTIONAL)
| I— o] | S | IR |

-
>

13

TWISTED PAIR CABLE

After power is reset, the drive will be inan mdependent spindle mode, not configured for
either a MASTER or SLAVE mode ‘Each drive must be configured for the appropriate
mode of operation. This conhguratuon is accomplished via a MODE SELECT command

with Page 04h setting: t'f PL bits in: byte 17, bits 0 and 1. The master drive will gener-
ate the spindle-synchronization s nc pulses with the slave drives to receive the sync
pulses. The connection between drives for the sync reference pulses, is a bi-directional
line. The master:can be either:ithe host a drive, or an external signal source which gener-
ce pulse‘ . 'Again, refer to Figure 2-3.

If the index: pulses are to be' generated by an external source, they should be a negative
gonng TTL pulse with a [mmmum width of 2 pusec and a frequency of 105Hz £0.5%. See
iagram:of this signal.
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Sync Pulse
3.25 usec
9.524 + 0.048 msec
et
Slave Index
25 usec  worst case, no shock or vibration)
—_— 4— . R

RPL Mode

00b Indicates that spindle synchronization is disabled
01b The drive operates as a synchronized-spindle slave
10b The drive operates as a synchronized-spindle master
11b Not Supported - Master Controller

Table 24
Rotational Position Locking

e rotational offset indicates the amount of rotational skew that the drive will use when
ronized. This is the numerator of a fractional multiplier that has 256 as its denomina-
g. a value of 128 indicates a one-half revolution).
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Error Conditions

When the drive fails to achieve synchronization, a UNIT A"
Additional Sense Code (ASC) of 06h with an Additional S
5Ch (RPL status change) will be posted. Additionally, if*s|
chronization, the drive detects a loss of synchronization and n
executed, a check condition of UNIT ATTENTION with RPL status

ION condition with an
ialifier (ASCQ) of
nt to achieving syn-
D operation is being
1ange will be posted.

If an I/O operation is being executed, and no other e
turn a CHECK CONDITION status. The Sense Key will

condition exists, the drive will re-
] Reoovered Error if the druve is

an additional sense code of RPL status change

NOTE: The number of slave drives that can be directly attached to the master drive is
dependent on the cable length and output capa llity-of the open collector driver.

A fault tolerant method would be ual 105 Hz (#/-.01%) crystal oscillators as the master
synchronized-spindle with a buff utput to each Slave drive.

ing is 100 milliamps. A prefe '_ _' ed bower optlon would be an external power source.

If the requirement is for; !
calculations must be made, due:
LED and synchron/zed—sp/ndle
(+5 volts).

he fact that a common connector is used for both the
LED is connected from pin 10 (-LED Drv) to pin 9
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DISK DRIVE INSTALLATION

ain.switching‘power supplies may emanate
error rate. For best results, orient
to these noise sources.

electrical noise, which can degrade the specm
the drives so that the PCB assemblies ar

Twelve mounting holes, four on the bonom and four on each side, are provided for
mounting each disk drive into an enclosu 'é:.. The size and location of these holes, shown
in Figure 31, are identical to industry stan “Qverall height, width, and depth, along
with other key dimensions, are shown i

CAUTION: Mounting sc S
of the screw is available: e;fframe mounting hole. The PCB must have clear-
ance. The torque applled to the, mount/ng screws should be between 4 and 6 inch-
pounds.
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1 5.750 £ 0,020 in.
| (146.05 £0.25 mm.)
-tE SIDE VIEW
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REMOVABLE FACEPLATE

Figure 3.2
Removable Faceplate

initialization sequence. When the drive is reset, either by the SCSI bus —RST signal or by
the BUS DEVICE RESET message, only the initialization sequence is performed.
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3.3.1 Self-Test Sequence

The self-test sequence is executed upon disk dnve power up __’?';::The self-test sequence

spond to a SELECTION phase on the SCSI bus for about the ﬂrst 2250 milliseconds of the
self-test.

The self-test sequence consists of the following events: .-

for the proper power up condition.
reset by a POWER UP condition

I

» Microprocessor Test - This routin he mierbbrocessor's internal memory, timers,
and register bank switching for proper operation.

- Program ROM Checksum/Buffer k:Controf'__‘_‘ r Test - This routine tests the buffer con-
troller for proper operation, All the registers are tested and the buffer controller is en-
gaged to access random-access memory (RAM).

st - Thiéareutine tests the external RAM by writing and read-
ch location.

- External Program RA
ing four test patterns to

If any portion of the self-test fails, except the hardware reset test, the disk drive can be re-
set by a SCSl-bus: SET condltlon or a power on RESET condition. The failure of the
hardware reset test iscc nsidered a catastrophic failure and the controller can only be re-
set from such a failure by a power on RESET condition.

3.3.2 Initialization uence

initialization.séquence is executed for any one of the following three reasons:
WER-ON condition occurs

e SCSkbus —RST signal is asserted

BUS DEVICE RESET message (on the SCSI bus) is received.

successful initialization, the first command from each initiator is terminated with a
CHECK CONDITION and POWER ON/RESET additional sense code (ASC) of 29h.

Until the disk drive has been spun up, commands sent by an initiator which require a
ready drive for GOOD completion status, are terminated with a CHECK status and DRIVE

Doc 1028044, Rev A 28 Maxtor Corporation



MXT-1240S Product Specification & OEM Technical Manual

NOT READY sense key. Commands that may complete with GOOD status prior to the
drive being ready are REQUEST SENSE, INQUIRY,

BUFFER, and WRITE BUFFER.
After the disk drive has spun up, the drive uploads the | ”parameters and
drive configuration. An initiator should not request any MODE’*S:"AI}I::SE parameters until
the drive is ready.
3.3.3 Self-Configuration
When the disk drive powers up or is reset, it conf itself from the MODE SENSE pa-

rameters saved from the previous format:opei MODE SELECT command with
the save parameters bit set (byte one, bit'zero). This includes the drive's exact model

3.3.4

MODE SELECT parameter e been changed by other initiators. The UNIT

ATTENTION condition (sense k y 06h) is returned in the sense data by the drive in as-
sociation with the CHECK CONDITION (02h) status byte. The UNIT ATTENTION condi-

If an INQUIRY command is received from an initiator with a pending UNIT ATTENTION
 the disk drive reports CHECK CONDITION status) then the drive re-
g sense data and preserves the UNIT ATTENTION condition.

QUEST SENSE command is received from an initiator with a pending UNIT
ndition (before the disk drive reports CHECK CONDITION status) then
s any pending sense data and preserves the UNIT ATTENTION condition
e.data. However, the CHECK CONDITION is cleared, and thus GOOD status is

SHIPPING

At power down, the heads are automatically positioned over the nondata, dedicated
landing zone on each disk surface. The automatic shipping lock solenoid is also en-
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gaged at this time. Maxtor ships the disk drive in single or mul péck shipp
Users can ship the drive installed if the nonoperating shoct
exceeded.

NOTE: Warranty requires use of the original packing

hen shipping the drive
alone.
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DISK DRIVE OPERATION

The MXT-12408S drive consists of read/write, control, an » electronics, read/write
heads, a servo head, a head positioning actuator, a disk drive motor/spindle, media, and
an air filtration system. The components perform the following func ons:

» interpret and generate control signals
» position the heads over the desired tra
« read and write data

- provide automatic error correction to the d
« provide a contamination-free envir r
» provide a controller to interact with the initiator
+ maintain precise spindle rotation

READ/WRITE CONTROL AND SCSI CONTROLLER ELECTRONICS

All of the disk drive and controller electronics are packaged on a single printed circuit
board (PCB). This PCB, which includes two microprocessors, performs the following disk
drive functions: E

. data separation
» reading/writing of data
« index detection
* head position

r and speed control for spindle disk drive motor
drive up:to-speed indication

tonng for WRITE FAULT conditions

:of all internal timing.
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« data transfer
* automatic retries
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The PCB performs the following controller functions:

< error detection and correction
« SCSI bus disconnect/reconnect functions
«  SCSI bus arbitration
» defect handling

» data buffering
« command linking
e sector formatting.

4.2
imbered data segments, or sectors. See
re addressed via the logical block address (LBA)
[ N\
~woew L secror LI
SECTOR f——— ADDRESS AREA DATA AREA >
wame | PO 0 BYTE Jonpress | cre | APR | wame | PO BYTE para | ecc | PATA | wame | is6
spLicE |SYNC] SYNC | ™ rep PAD | spuice [SYNC| SYNC frierp | Byes | PAD | spuce | oo
00 |PATTERN o0 ® | PATTERN 00
| 8 || 1 $ | 2 |6 ] 1 52 | 11 | 5 | 2 ||
BYTES BYTES BYTE ES ' BYTES BYTES BYTE BYTES' BYTES ' BYTES = BYTES

I—CYLINDER CYLINDER

SECTOR| TRACK
OFFSET | OFFSET

MSB LsB * LENGTH VARIES WITH SECTOR

SIZE AND BAND LOCATION.

4.3

18YT BYTE | 1BYTE"|1BYTE | 1BYTE | 1BYTE]

Figure 4-1
Sector Format

R CORRECTION

The MXT-12408S disk drive contains an 88-bit Reed-Solomon error correction code which
is non-interleaved and capable of correcting four 10-bit symbols. Different than the pre-
vious Maxtor ECC implementations, this error correction code resides in the hardware
within the Cirrus SH-450 SCSI controller IC. This allows for “in-line” or “on the fly” correc-
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tion of single burst errors up to 11 bits in length without any mechanical
ruption of data. Additional error correction capability for dou
bit errors resides in the firmware or “off-line” and is invoked as-part of the error recovery
algorithm. o

qy's or inter-

The 88-bit ECC, both hardware and firmware correction codes;
correction capability, thus allowing a significant i both the recovered and
unrecovered error rates along with a very low misco ’

For additional information on error correction,:see Table1+8 and section 7.4.3.4.
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5.0 INTERFACE

This is the first of three chapters on the SCSI interface.”

er includes information
on the logical interface and the electrical power interface. ’

5.1 SCSI INTERFACE

This section includes information on initiat

et configtirations, signal definitions, pin
assignments, and the connector. “

5.1.1 Initiator-Target Configurations

 advantages which facilitate the intercon-
) computer systems. Unlike traditional micro-
‘or°ESDI, SCSI supports multiple peripherals
ating on the same bus structure. Figure 5¢1 shows

The SCSI interface offers a number of un
nection of the disk drive with on )
computer disk interfaces, such as‘ST50
and different peripheral ty|
examples of typical config
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50-PIN .»
\.  RIBBON CABLE
@ [ scsi
| Y ——— W DEVICE
vsTe = |
SYSTEM
SCSI
TERMINATOR
SINGLE HOST, SINGLE DEVICE PAKS
DEVICE # 1
HOST
SYSTEM 1
REMOVE
TERMINATORS
DEVICE #2
HOST
SYSTEM 2
REMOVE
TERMINATORS
DEVICE # 3
“MULTIPLE HOST, MULTIPLE DEVICE TERMINATORS
(SINGLE ENDED VERSION) INSTALLED

Figure 5-1
Typical SCSI Configurations

hie:MXT-1240S also supports multiple initiator configurations consistent with the estab-
lished arbitration cycle outlined in the SCSI standards. Configuration changes are made
by SCSI address jumpers, which are set when the drive is installed in the system (jumper
settings are discussed in Chapter 2.0, Disk Drive Setup, earlier in this manual).
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The SCSI implementation used in the disk drive is intended to facilitate high:speed data
transfers between the initiator and the drive. Interconnection between the initiator sys-
tem(s) and the drive is via a fifty-pin ribbon cable. The drive may:be configured as either
single ended or differential.

5.1.2 Logical/Electrical Signal Definitions

nector are provided in sections 5.1.3 and 5

Across the SCSI bus all signals are. low- true The signals are asserted, or active, at 0 to
0.8 volts DC, and negated, or inactive, a 1o 5 25 volts DC. This low-true logic is indi-
cated by the negative sign whic

-RST
The —RST (reset) signal is al asserted by the initiator, causing the disk drive
to do a RESET, self con rn to the IDLE condition. This signal is normally
used during a power-up sequence The —RST pulse should be at least 25 microseconds
wide. :

-SEL
The -SEL (selet

e signal can be asserted by the arbiter (initiator or drive) in the
- The signal is also asserted by the disk drive during the

ed. Itis also asserted by the arbiter during the ARBITRATION phase and
and the drive during the RESELECTION phase.

rtion of the —C/D (control/data) signal by the disk drive indicates that command, sta-
essage information is to be transferred on the data bus. Negation of this line in-
dicates that data is to be transferred on the data bus.
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-i/0
When the —I/O (input/output) signal is asserted by the disk dri
tion is transferred to the initiator from the drive. Negation:
formation is transferred to the drive from the initiator. N
initiator, and output means toward the drive. ¢

it indicates that informa-
ignal indicates that in-
“means toward the

-REQ .
When asserted by the disk drive, the —REQ (request) sign eaies that a byte is to be
transferred on the data bus. —REQ is negated following assertion of the —ACK line by the
initiator.

-ACK
The —ACK (acknowledge) signal is asserte tor, following assertion of the
—REQ line, to indicate data has been accepted by the initiator, or that data is ready to be
transferred from the initiator to the dl’v :
-REQ line. o

-ATN :
The —ATN (attention) signal is asserted b “initiator to indicate the ATTENTION condi-
tion, which is a request b the initiator for the disk drive to enter the MESSAGE OUT
phase.

-MSG
The —MSG (message) s asserted by the disk drive during one of the message
phases. Messages may be eitherIN or OUT, depending on the state of the —I/O signal.

~DB (7-0,P)

£1240S communicates with an initiator system via a fifty-pin connector, J1. The
log al/elect[.uéal configuration of the SCSI connector is given in Tables 5¢1 and 5¢2. Pin
.one'is located on the end of J1 closest to the DC power connector, J3. See Figure 53,
r Locations, Rear View of Drive.
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PIN SIGNAL
NUMBER NAME DESCRIPTION DRIVEN BY
2 -DBO Data Bit0 Host or Drive
4 - DBt Data Bit 1 Host or Drive
6 -DB2 Data Bit 2 Host or Drive
8 -DB3 Data Bit 3 Host or Drive
10 -DB4 Data Bit4 Host or Drive
12 -DB5 Data Bit5 Host or Drive
14 -DB6 Data Bit6 Host or Drive
16 -DB7 Data Bit7 Host or Drive
18 -DBP Data Parity (Odd) Host or Drive
20 Gnd Reserved
22 Gnd Reserved
24 Gnd Reserved
26 TERMPWR Termination Power (+5 V DC) Host or Drive
28 Gnd Reserved
30 Gnd Reserved
32 - ATN Attention Host
A Gnd Reserved
36 -BSY Busy Host or Drive
38 - ACK Acknowledge Host
40 -RST Reset Host
42 -MSG Message Drive
44 - SEL Select Host or Drive
46 -C/D Control/Data Drive
48 -REQ Request Drive
50 -1/0 Input/Output Drive
ALL ODD PINS (Except Pin 25) Gnd Ground
PIN 25 Open (No Signal)
'Table 5-1
ignments (For Single Ended SCSI Bus)
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oLOI

Cable

5.2

sociated__ ith the electrical power interface. These connectors are the power
-and'the frame ground connector, J4.

will spin up. Typical current draw during power up is shown in Figures 5+4 and 5+6. When
the spindie reaches full speed, the actuator lock automatically disengages. The disk
drive performs automatic SEEK calibration during start up for optimum SEEK perfor-
mance. The drive spins up and becomes ready in 13 to 15 seconds. The drive executes
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its recalibration sequence whenever power is applied or the SCSI STAR’
mand is invoked via the SCSI bus.
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I, AMPS
25A Typical 12V Supply Current Startup
2.0
1.6
14

8
12

t, sec.
0 5 1?; >
Power Spindle at
On Speed
Spin
Up
1.0

Typical 5V p y":Current 830 ma

AMPS

secC

Ready —Pp» S

Figure 5-4
Typical Power Supply Currents During Start Up (In Seconds)
(Single Ended Version)
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1 —t—t+ —>»t, sec.
0 .0035 .0155 .0185.02°
Seek Start
1.0 . T,
Typical 5V Supply Current 830 ma
A i

AMPS

ms

Max Seek

Complete —P»S

Figure 55
Typical Power Supply Currents in SEEK Mode (In Milliseconds)
(Single Ended Version)
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5.2.2 Power Connector

The four-pin DC power connector J3, is similar to AMP's‘M‘§ -LOCK“connector part

shows the location of J3.

Pin 3 = +5 V. Ground Return

3 Power. Connector
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6.0 SCSI PHASES

The condition on the SCSI bus can be divided into eight d

BUS FREE phase
ARBITRATION phase
SELECTION phase
RESELECTION phase
COMMAND phase \
DATA phase A\ These phases are col ctlvely termed the
STATUS phase / “phi

MESSAGE phase /

The various phases are defined by the state.of the SCSI bus signals —SEL, -BSY, -MSG,
-C/D, -I/0, -REQ, and ~ACK. Th SCSI bus can never be in more than one phase at a
time. Figure 6+1 shows the sign: nce of the eight phases. The figure has been
provided for your reference while reading ollowing sections.

NOTE: A new phase d_
of the new phase.

intil the ~REQ signal is asserted for the first byte

-SEL | -BSY | -MsG | -c/D | -1/0 | BUS PHASE

HI HI X X X X BUS FREE

HI LO X X X ID ARBITRATION
| I1&T X X X IDs SELECTION

T 1&T X X X ID RESELECTION

HI LO HI HI HI Bytes DATA OUT

HI LO HI HI LO | Bytes DATA IN

HI LO HI LO HI Bytes COMMAND

HI LO HI LO Lo | Byte STATUS

HI Lo LO LO HI Byte MESSAGE OUT

HI Lo LO LO L0 | Byte MESSAGE IN

HI = False/negated
LO = True/asserted
X=HlorLO

Table 6-1
Signal States and Bus Phases

Doc 1028044, Rev A a7 Maxtor Corporation



MXT-1240S Product Specification & OEM Technical Méfi;r:_)_ual

INFORMATION TRANSFER PHASES
BUS FREE | ARBITRATION | SELECTION |RESELECTION| COMMAND DATAIN DATAOQUT. *sTAT MESliAGE ME%%BI'GE
-SEL
TAND | omvsrf‘
BY
ARBITRATOR

- BSY
TAND | T T
MG — — o o — —

I N | /

-10

B TBYTE 18VTE
reol — — b — PER MSG PERMS
Akl — L ]
|
—DB ARBITRATOR T X |
TANDI A
ARBITRATOR'S | 15 ANDTTS 0] rsaNpTSD.
i SRR 18
I = INITIATOR HIGH = NEGATED  LOW =ASSERTED
T - TARGET
. Figure 6-1
uence Chart for SCSI Phases

hase is used to indicate that no SCSI device is actively using the SCSI
at it is available for subsequent users. BUS FREE occurs when the drive re-
A - following a RESET condition, or certain message phases (that is,

CO MAND:COMPLETE and DISCONNECT).

6.2  ARBITRATION PHASE

The ARBITRATION phase allows one SCSI device to gain control of the SCSI bus so that
it can assume the role of an initiator or target. The arbitrating device waits for the BUS
FREE phase to occur. It then asserts its own SCSI ID bit and —-BSY. The arbitrating de-
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vice then examines the data bus. If a higher priority SCSI ID bit exists on the data bus, the
arbitrating device loses arbitration and releases -BSY and the data bus. Otherwise, the
arbitrating device wins arbitration, asserts —SEL and becomes th initiator.

NOTE: Implementation of the ARBITRATION phase

i systefn option. The
ARBITRATION phase is required for systems that use the disconn

c/reconnect feature.

SELECTION PHASE

If the initiator wins arbitration, it enters the SELECTION phase by continuing to assert its
own initiator SCSI ID bit and asserting the target's D bit. The initiator then negates
-BSY (-SEL remains asserted by t r): the initiator supports discon-

nect/reconnect, the initiator must assert th TN line prior to the negation of —BSY.

If the initiator does not support arbitratic

1,:then the SELECTION phase is entered from
the BUS FREE phase. The initiator asserts

he drive’s SCSI ID bit and asserts —SEL.

During the SELECTION phase maintains a negated —I/O line so that the
SELECTION phase may inguished from the RESELECTION phase.

The drive determines tl
the bus (as determing
this manual).

en selected by detecting its SCSI ID bit asserted on
he ID jur pers—see section 2.1, SCSI ID Selection, earlier in

If more than two.IDs are assert“(gd_ on the data bus, or parity is enabled and bad parity is de-
detecting that it has been selected. At this point, the initia-

may remove the IDs from the data bus.

ng to free the bus for other activity, the drive reconnects when it is ready
-or status across the bus The drive arbitrates for the bus and, if it wins, re-

al linei |s asserted The drive asserts its own SCSI ID bit and the SCSI ID bit of the ini-
tor which is being reselected. The drive releases —-BSY (-BSY was already asserted
during arbitration) and continues to assert —-SEL. The initiator detects that it has been
selected and responds by asserting —-BSY. The drive detects that the -BSY signal is
now true and responds by also asserting —BSY (at this point, both the initiator and the
drive are holding the —BSY signal low). The drive then releases —SEL and the initiator re-
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sponds by releasing —BSY (~BSY is still being asserted by the drive). S
Signal Sequence Chart for SCSI Phases.

After reselecting the initiator the drive sends an IDEN / 1o’ identify itself to

does this up to 255 times, or until the initiator respondsﬁor the dnve is reset. See Tables
6+2 and 6°-3. :

NOTE: The drive does not disconnect if, duri ELECTION phase, the initiator
does not set its initiator SCSI device 1D o1 the and if the initiator does not send an
IDENTIFY message out (with bit six asserted) fo the drive.

INFORMATION TRANSFER‘-_:PHAS'E:”é‘-

initiator can request a MESSAG OUT phase by asserting —ATN, and the drive can cause
semng —SEL and —BSY (and all other SCSI bus signals).

The information transfer phases use one or more —REQ/~ACK handshakes to control the
information trangfer. Each REQ/—ACK handshake allows the transfer of 1 byte of infor-
mation. During the:i formatlon transfer phases, —-BSY remains true and —SEL remains
false. Additionally, during the information transfer phases, the drive continuously en-
velopes the ~REQ/~ACK handshake(s) with —C/D, —I/0, and —~MSG in such a manner that
ignals are valid for a bus settle delay (see Tables 6+2 and 6-3) before the
Q of the first handshake, and remain valid until the negation of -ACK at

assertion® :
the end of the
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NAME DELAY TIME
ARBITRATION DELAY 2.2 usec
ASSERTION PERIOD 90 nsec
BUS CLEAR DELAY 800 nsec
BUS FREE DELAY 800 nsec
BUS SET DELAY 1.8 usec
BUS SETTLE DELAY 400 nsec
CABLE SKEW DELAY 10 nsec
DATA RELEASE DELAY 400 nsec
DESKEW DELAY 45 nsec
HOLD TIME 45 nsec
NEGATION PERIOD 90 nsec
RESET HOLD TIME 25 usec
SELECTION ABORT TIME 200 psec
SELECTION TIMEOUT DELAY 250 msec (Recommended)
TRANSFER PERIOD (Set During MESSAGE Phase)

Table: 6.2 .
SCSI Bus fl_'iming-;(SCSl-I)

NAME DELAY TIME
ARBITRATION DELAY TBD
ASSERTION PERIOD 78D
BUS CLEAR DELAY TBD
BUS FREE DELAY TBD
BUS SET DELAY TBD
BUS SETTLE DELAY TBD
CABLE SKEW DELAY TBD
DATA RELEASE DELAY TBD
DESKEW DELAY 8D
HOLD TIME TBD
NEGATION PERIOD TBD
RESET HOLD TIME TBD
SELECTION ABORT TIME TBD
SELECTION TIMEOUT DELAY 78D
TRANSFER PERIOD 8D
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SCSI Bus Timing (SCSI-2, “Fast”)
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6.5.1 Asynchronous Information Transfer

The drive controls the direction of information transfer by means fbf the —I/0 signal. When
—1l/O is true, information is transferred from the drive to the. lnmato /hen —1/0 is false, in-
formation is transferred from the initiator to the drive.

values, delays at least one deskew delay plus a cable skew delay (see Tables 62 and
6-3) and then asserts -REQ. -DB (7-0, P) remains valid:until ~ACK is true at the drive.
The initiator reads —DB (7-0, P) after -REQ is true, then signals its acceptance of the data
by asserting ~ACK. When —ACK becomes true‘at the drive; the drive may change or re-
lease -DB (7-0, P). lt then negates —REO Afte i false the initiator then negates

If —1/0 is false (transfer to the drive)
The initiator asserts —-DB (7-0, P
lay, plus a cable skew delay and as
tor continues to assert -DB (7-0, P)‘u (
drive, the drive reads —-DB (7-0, P) a then: negates —R EQ. When —REQ becomes false
at the initiator, the initiator'may change or release —DB (7-0, P) and negates —ACK. The
drive may continue the transfer by assemng —-REQ as described above.

6.5.2 Synchronous Data Transte

During the ME"SS GE phase *;the initiator and the drive establish a —REQ/—ACK offset

tabllshmg a pacing mechanism. If the number of —~REQ pulses exceeds the
of —AC _pulses by the —~REQ/-ACK offset, the drive does not assert —-REQ until

.. The'drive asserts the —REQ signal for a minimum of one assertion period. The drive waits
ne transfer period from the last transition of —-REQ to true, or the minimum of a
yn period from the last transition of —-REQ to false before the drive asserts the
—REQ signal.

The initiator sends one pulse of the —ACK signal for each —REQ pulse received. The ini-
tiator asserts the —ACK signal for a minimum of one assertion period. The initiator waits at

Doc 1028044, Rev A 52 Maxtor Corporation



6.5.3

6.5.4

MXT-1240S Product Specification & OEM Technical Manual

least one transfer period from the last transition of —~ACK to tlﬁe of for a minimum of a
negation period from the last transition of —ACK to false, before the initiator asserts the
—ACK signal.

If =1/O is true (transfer to the initiator) the drive first asserts -—DB (7 0 P) to their desired
values, waits at least one deskew delay, plus one cable skew delay (see Tables 62 and

delay plus one cable skew delay, plus one hold tlme after the assertion of -REQ. The
drive asserts —REQ for a minimum of one assertion penod The drive may then negate —
REQ and change or release —DB (7-0, P). The initiator reads the value on -DB (7-0, P)
within one hold time of the transition of —-REQ to: lrue The lnmator then responds with an
-ACK pulse.

If —I/O is false (transfer to the drive) the”i'nmalor transfers 1 byte for each -REQ pulse re-

values delays at least one deskew delay plus one cable skew delay (see Tables 62 and
6-3) and then asserts —~ACK. The initiator holds =DB (7-0, P) valid for at least one deskew
delay, plus one cable skew delay,.plus:one hold time (see Tables 6+2 and 6-3) after the
assertion of —ACK. The initiator asserts ;‘A‘CK for a minimum of one assertion period.
The initiator may then negate —ACK and may change or release —DB (7-0, P). The drive

reads the value of —-DB (7-0;:Py wuthm 'one.hold time of the transition of —~ACK to true.

COMMAND Phase

ity is checked on each command byte. If bad parity is detected, the com-
The drive switches to the STATUS phase, returns a CHECK
.and sets the sense data to ABORTED COMMAND/PARITY ERROR
nitiator. The drive then switches to the MESSAGE phase, returns a COMMAND
: sage, and goes to the BUS FREE phase.

the MESSAGE OUT phase, and receives and then acts on the message.

A IN and DATA OUT Phases

In commands that require a DATA phase (e.g. READ, WRITE, MODE SELECT), the drive
enters a DATA phase. During the DATA IN phase, data is transferred from the drive to the
initiator. During the DATA OUT phase, data is transferred from the initiator to the drive.
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If bus parity is enabled and bad parity is detected, the command is aborted. The con-
troller switches to the STATUS phase, returns a CHECK CONDITION status, and sets the
sense data to ABORTED COMMAND/PARITY ERROR for that initiator. The drive then
switches to the MESSAGE phase, returns a COMMAND COMPLETE message, and
goes to the BUS FREE phase.

After each block, or group of blocks is transferred, the —ATN blt checked; if set, the
drive switches to the MESSAGE phase to receive, and' it

STATUS Phase

After completing any command (successtiil ccessfully, as indicated by the sta-
tus byte), the drive switches to the STATUS:phase and returns the status byte to the ini-
tiator as specified in Table 6-4. The drive also switches to the STATUS phase for report-
ing a BUSY, INTERMEDIATE/GOOD ESERVATION CONFLICT status. The drive
does not go to the STATUS phase.if it is cleared by a BUS DEVICE RESET or ABORT
message, or by a “hard” RESET condition. Following the STATUS phase, the drive en-
ters the MESSAGE phase. i

The format of the status byte contamlng the command completion information is defined
in Table 6+4 below. :

BIT
7 6 5 4 3 2 1 0
Reserved Status Code Reserved
Table 6-4

Status Byte

its are set aside for future standardization and are always set to zero.

_ Th_: status code bits are used to specify the status of the completed command. Table
, Status Codes, gives the bit values for the status codes returned by the drive.
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STATUS CODE
BYTE v}:\iﬁs STATUS

s lalsl2]1]o0
ololofo]olo] o0 GOOD
olofolof1|o] o2 CHECK CONDITION
olol1]lo]ofo] o8 BUSY
ol1]ofo]olo] 10 INTERMEDIATE/GOOD
ol1|1]o]ofo] 18 RESERVATION CONFLICT
1lol1lofolo] 28 QUEUE FULL
1{olofof1lo] 2 COMMAND TERMINATED

Descriptions of the status codes are given

GOOD - This status byte indicates that the operation completed as expected.

CHECK CONDITION - An tion, or abnormal condition that causes sense data
to be set causes a CHECK CONDITION status. The REQUEST SENSE command should
be issued following a C K CONDITION status, to determine the condition.

NOTE: If any command other than REQUEST SENSE or INQUIRY is issued following a
CHECK CONDITION, the sense data is lost.

BUSY - The.drive retur
this_status \
,or if it is busy executing a previously received command.

OD - This status is returned for every command in a series of linked

causes a CHECK.CONDITION status or a RESERVATION CONFLICT status o be set. If
Ahe INTERMEDIATE/GOOD status is not returned, the chain of linked commands is bro-

RESERVATION CONFLICT - This status is returned whenever an initiator attempts to ac-
‘adrive that is reserved by another initiator.

COMMAND TERMINATED - This status is returned whenever the drive terminates the
current I/O process after receiving a TERMINATE I/O message. This status also indicates
that a contingent allegiance condition has occurred.
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QUEUE FULL - This status is returned when a SIMPLE QUEUE TAG, ORDE D QUEUE
TAG, or HEAD OF QUEUE TAG message is received and the command queue is full.
The I/0 process is not placed in the command queue. ' '

6.5.6

The MESSAGE phase is used to transfer informa
tween the initiator and the drive. The MESSAGE IN and M SSAGE OUT phases are dis-
cussed below, followed by descriptions of the SCSI messages Message codes sup-
ported by the drive are shown in Table 6+6. 3

MESSAGE Phase

CODE DESCRIPTION DIRECTION
00h COMMAND COMPLETE Drive to Initiator
01h EXTENDED MESSAGE Both Ways

(Synchronous Data Transfer Request)
02h SAVE DATA POINTERS Drive to Initiator
03h RESTORE POINTERS Drive to Initiator
04h DISCONNECT Drive to Initiator
05h INITIATOR DETECTED ERROR Initiator to Drive
06h ABORT Initiator to Drive
07h MESSAGE REJECT Both Ways
08h NO OPERATION Initiator to Drive
0%h MESSAGE PARITY ERROR Initiator to Drive
0Ah LINKED COMMAND COMPLETE Drive to Initiator
0Bh LINKED COMMAND COMPLETE WITH FLAG Drive to Initiator
0Ch BUS DEVICE RESET Initiator to Drive
0Dh ABORT TAG Drive to Initiator
OEh CLEAR QUEUE Initiator to Drive
11h TERMINATE /O PROCESS Initiator to Drive
20h SIMPLE QUEUE TAG Both Ways
21h HEAD OF QUEUE TAG Initiator to Drive
22h ORDER QUEUE TAG Initiator to Drive
COh/80h § IDENTIFY Both Ways

Table 6+6
Message Codes

age In Phase
During the MESSAGE IN phase, a message is transferred from the drive to the initiator.

The drive may enter this phase at any time.

Message Out Phase

During the MESSAGE OUT phase, a message is transferred from the initiator to the drive.
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The initiator requests that the drive enter the MESSAGE OUT p ese y

INAPPROPRIATE/ILLEGAL

and the sense data set to ABORTED COMM AN
MESSAGE (0Bh/49h).

on the bus, or —ATN is not as-
CONNECT/RECONNECT.

If, during the selection, the initiator does not ass
serted, the drive assumes the initiator cannot:

NOTE: If the initiator expects thez}idrive to disconnect/reconnect, a MESSAGE OUT
phase (IDENTIFY with bit six true) must oc f__immediately following a SELECTION phase
which had both the initiator’s and.the drive’s ¢ *SI device ID asserted on the bus.

REQUEST rhessages (see Table 6-7) are exchanged between an initiator and the drive
the following conditions:

- A:SCSI device that supports synchronous data transfer recognizes it has not com-
municated with the other SCSI device since receiving the last “hard” RESET.
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» A SCSI device that supports synchronous data transfer r ddgnizes
municated with the other SCSI device since receivi  BUS DEVICE RESET
message.

ous data transfer when
nster period and the

SCSI devices may also exchange messages to establish syn
requested to do so. The messages exchanged establish the
-REQ/-ACK offset.

BYTE | VALUE DESCRIPTION
0 0t1h Extended Message
1 03h Extended Message Length
2 01h SYNCHRONOUS DATA TRANSFER REQUEST Code
3 m Transfer Period (m times 4 nanoseconds)
4 00-0Fh | REQ/ACK offset

pulse and of its corresponding —ACK pulse. The —REQ/-ACK offset is defined as the
maximum number of —-REQ puilses-that may be outstanding before the corresponding
-ACK pulse is received at the dri /e. A -REQ/~ACK offset value of zero indicates asyn-
alue of OFh yields the maximum number of outstanding ~REQ pulses

supported (15)

recognizes that negotiation is required it asserts —ATN and if the drive im-
e trari"" ers, sends a SYNCHRONOUS DATA TRANSFER REQUEST
ing .the —REQ/-ACK offset and minimum transfer period. The
hosen to meet the data handling requirements of the drive, while
m transfer period is chosen to meet the data handling requirements of the ini-
esponds in any of the following ways:
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Drive Response Implied Ag reement

—-REQ/-ACK offset less than or equal to the -REQ/—A_C_:K"':dffs*ét equal to drive value.
requested value. ;

Minimum transfer period equal to or greater  Minimum transfer period equal to the
than requested period. drive value. o :

—REQ/-ACK offset equal to zero. » Asyn&h;qn&us transfer.

MESSAGE REJECT. - Asynchronous transfer.

The implied agreement remains in effect: ‘BUS DEVICE RESET message is re-
ceived, a “hard” RESET condition occurs, or:until one of the two SCSI devices elects to
modify the agreement. Renegotiat_i’dn at every ‘selection is not recommended since a
significant performance impact is Iikély The default mode of data transfer is asyn-
chronous. The default mode is entered at power on, after a BUS DEVICE RESET mes-
sage, or after a “hard” RESET condition. The SYNCHRONOUS DATA TRANSFER
REQUEST message exchange can‘only take place following a SELECTION phase that
includes the SCSI IDs for initiator and the target. Violation of this rule may make
data transfer impossible. isagreements among SCSI devices about the data
transfer mode.

SAVE DATA POINTER (02h)

This messages’i froma t_é?get to direct the initiator to copy the active data pointer to
the saved data. pointers for.the current I/O process. If the initiator rejects this message
with a MESSAGE REJECT, the drive does not disconnect.

the most recently saved pointers for the currently attached logical unit.

- e‘command, data, and status locations for the logical unit are restored to the
active pointe s. Command and status pointers are restored to the beginning of the pre-
nt command and status areas. The data pointer is restored to the value at the begin-
of the data area, or to the value at the point at which the last SAVE DATA POINTERS
message occurred for that logical unit.

If the initiator rejects this message with a MESSAGE REJECT, the drive immediately ter-
minates the present command with a CHECK CONDITION status and sets the sense
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key/error code to ABORTED COMMAND/Message Reject Error (0Bh, for that

initiator.

6.5.6.5

6.5.6.6

an operation. This message _should“be séﬁt by the initiator when a parity error is de-
tected. The disk drive aborts he current. command with a CHECK CONDITION status and
sets the sense data to ABORTED.COMMAND/INITIATOR DETECT ERROR (0Bh/48h).

6.5.6.7 ABORT (06h)

RE phgse. Pending data and status for other initiators is not cleared.
message is sent for the operation. It is not an error to issue this mes-

at host are eq‘r‘éd. The controller goes BUS FREE after successfully receiving this
AMess; -"Any pending status and data are cleared.

6.5.6:8:. MESSAGE REJECT (07h)

gssage is sent from either the initiator or the drive to indicate that the last message
received was inappropriate or has not been implemented.

In order to indicate its intentions in sending this message, the initiator asserts —ATN prior
to its release of —ACK for the handshake of the message to be rejected. When the drive

Doc 1028044, Rev A 60 Maxtor Corporation



MXT-1240S Product Specification & OEM Technical Méhual

sends this message, it changes to MESSAGE IN phase and sends this message prior to
requesting additional message bytes from the initiator. This provides an interlock so that
the initiator can determine which message is rejected. i
If the initiator responds to this message with a MESSAGE REJECT message the drive
immediately terminates the present command with a CHECK CONDITION status and sets
the sense data to ABORTED COMMAND/MESSAGE REJECT ERROR (0Bh, 43h) for
that initigtor. =

6.5.6.9 NO OPERATION (08h)"

The initiator sends this message when it he sage for the drive request. The

drive receives and ignores this message

6.5.6.10 MESSAGE PARITY ERROR;:?(_QQh)

The initiator sends this message to indicate a parity error on one or more bytes of the last
message sent from the drive, The mntnator asserts —ATN prior to releasing —ACK for the
last byte of the message in' error 50 that the drive knows which message is in error. If the
drive returns to the MESSAGE IN: phase it will resend to the last message.

6.5.6.11 LINKED COMMAND COMPLETE (0Ah)

This message: *’i'g's'fi-s'em to the initiator to indicate that the execution of a linked command
has completed and the: status has been sent.

6.5.6.12 . AND COMPLETE (WITH FLAG) (0Bh)

S message is sent to the initiator to indicate that the execution of a linked command
lth the flag bit set to one) has completed and that the status has been sent.

'iator responds with a MESSAGE REJECT message, the drive goes to the BUS

FREE phase and does not execute the next command in the chain. The sense data is
set to ABORTED COMMAND/MESSAGE REJECT ERROR (0Bh, 43h).
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An initiator may send this message to the drive to clear all c
device. The drive clears all commands, goes through its initi
configuration, and goes to the BUS FREE state (*hard™

mmands on that SCSI
ip, checks its self

ABORT TAG (0Dh)

If an ABORT TAG message is received upon mmal selectlon in tagged queueing mode,

TAG. Both sequences leave all I/
aborted by virtue of the controller:

If an ABORT TAG message is received upon reselection for the I/O process specified in
the ABORT TAG, then it i ed;‘otherwise, the controller goes BUS FREE and noth-
ing is aborted.

CLEAR QUEUE (OEh)

manner that does not corrupt the medium.

If the current I/O process involves a data phase, the valid bit is set in the sense data and
the information field reports the following:
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1. If the command descriptor block specifies an allocation I'éhgth o; parameter list
length, the information field is set to the dufference (» sidue) between the num-

é'ld, the information
ith the sense key.

If an error is detected for the associated I/O process
I/0 PROCESS message. ’

6.5.6.17 SIMPLE QUEUE TAG (20h)

IO processes with the SIMPLE QUEUE TAG message can undergo restricted or unre-
stricted reordering (enabled via'the Queue Algorithm Modifier). Limits set by the I/O pro-
cesses with the ORDERED QUEUE ‘TAG messages and by hosts disabling reordering
are observed. Currently, reordering algorithm for restricted and unrestricted reorder-

ing is a restricted reordering algoritl

6.5.6.18 HEAD OF .QUEU

roceéﬁ) with the HEAD OF QUEUE TAG message is placed at the head
processes previously activated are not considered in the queue). The

An:l/O process received with an ORDERED QUEUE TAG message must be executed in
yrder received (no reordering allowed). 1/O processes received prior to the ordered
ess must be executed before the ordered I/0O processes can be activated, and
/0O processes received subsequent to an ordered I/O process are executed after the or-
dered I/0 process. The only exception is an I/O process received with the HEAD OF
QUEUE TAG message.
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6.5.6.20 IDENTIFY (COh/80h)

This message is sent by an initiator after it selects a drive. :lt-’i nt by the drive as the first
message after a reconnect. In addition, this message spe _:_c_:iﬁes__" ¢ sender supports
some or all of the optional messages. The bits in Table 6-8, IDENTIFY Message Codes,
show that the only truly changeabile bit is bit six; therefore, the cor mand can have only
two values: COh if disconnect/reconnect is supported and 80h if disconnect/reconnect
is not supported.

BITS IDENTIFY MESSAGE FUNCTION
7 Always Set
6 Set Indicates Ability to Disconnect and Reconnect
3-5 Reserved
2-0 Specify Logical Unit Number (Always Zero Value)

or conditions, the drive changes the phase to BUS FREE without cor-
'ng the command (that is no DISCONNECT or COMMAND COMPLETE

Sensé data may or may not be valid when this condition occurs. If the initiator issues a
REQUEST SENSE command and the returned sense key/error code is anything other
than 00h/00h, the sense data is valid.
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MESSAGE OUT Phase Parity Error

If the drive detects one or more parity error(s) on the message byte(s) received, it may in-
dicate its desire to retry the message(s) by asserting the REQ gnal after detecting the
ATN signal has gone false and prior to changing to any other se. The initiator, upon
detecting this condition, will resend all of the previous messag b _(;s) in the same order
as previously sent during this phase. When resending more than one message byte, the
initiator will assert the ATN signal at least two desk dela r to asserting the ACK
signal on the first byte and will maintain the ATN sngnal asserted until the last byte is sent.

COMMAND Phase Parity Error

When the drive detects a parity error,durmg e COMMAND phase, the drive aborts the
command using the following seque ce

«  The disk drive terminates the command with:a CHECK CONDITION status and sets
the sense data to ABORTED AND/PARITY ERROR (0Bh/47h). This error
does not prevent the initiator from he command again.

( ing the DATA OUT phase, it terminates the command
with a CHECK CONDITION ‘status, and sets the sense data to ABORTED
COMMAND/PARITY ERROR‘?;:(:QBh/47h). This error does not prevent the initiator from

iring the STATUS phase or COMMAND COMPLETE message, it terminates the
d with a CHECK CONDITION status and sets the sense data to

initiator sends an initiator detected error message immediately after the STATUS
e, the drive immediately goes to the BUS FREE phase. The sense data is set to
D COMMAND/INITIATOR DETECTED ERROR (0Bh/48h). This error does not
prevent the initiator from trying the command again.

If the initiator sends an initiator detected error message immediately after the COMMAND
COMPLETE message is sent, the drive immediately goes to the BUS FREE phase. The
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sense data is set to ABORTED COMMAND/INITIATOR DETECTED ERROR {0Bh/48h).
This error does not prevent the initiator from trying the comm again.

6.6.5 REJECTED Message

When the drive receives a MESSAGE REJECT m
one of the following actions, based on which mes

rom the initiator, the drive takes

e COMMAND COMPLETE - The drive goes to the BUS FREE phase and does not

consider this an error.

* DISCONNECT - The drive does not - the initiator and continues the
current command. This condition.does ot preclude the drive from attempting to dis-
connect at a later time. B

.GONNECT message to an initiator which

NOTE: The drive does n iisend a
reconnect option.

does not support the disconn,

» IDENTIFY (Reconne [ immédiately goes to the BUS FREE phase and
aborts the current SCS|. No further reconnection is attempted, and no
STATUS or COMMAND COMPLETE message is sent for the command. The sense
data is set to ABOR _ OMMAND/MESSAGE REJECT ERROR (0Bh, 43h).

Th

* LINKED COMMAND COM ETE - The drive immediately goes to the BUS FREE
phase and does not read the next command in the linked list. The sense data is set
to ABORTED COMMAND/MESSAGE REJECT ERROR (0Bh, 43h).

'SAVE DATA POINTER - The drive assumes the initiator does not support this mes-
.sage and does not attempt to disconnect from the bus during this command.
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6.6.6 MESSAGE IN PARITY ERROR

drive will indicate that it is going to resend the message b
phase.

6.6.7 RESELECTION Time-Out

a selection time-out delay (as defined in the SCSI.standard):
esponds to the reselection at-

6.6.8 Internal Controller Errors

If an error occurs within th
firmware, the drive terminates
and sets the sense data to HAR_WARE ERROR/SCSI HARDWARE ERROR (04h/44h).
the initiator from trying the command again.
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SCSI COMMAND DESCRIPTIONS

This chapter describes the SCSI commands implemented by Maxtor's MXT-12408 disk
drive. The commands are listed alphabetically. Each command is presented with a sec-
tion that defines the parameters sent to the drive, and what response the initiator should
expect. =

SCSI COMMAND OVERVIEW

Common to every command isa Comma id D ock (CDB). The CDB is 6 10 or

For information about the parameters

fines that command.
BIT
BYTE 7 6 5 4 3 2 1 0
0 Operation Code
1 LUN Logical Block Address (MSB) (If Required)
2 Logical Block Address (If Required)
3 Logical Block Address (LSB) (If Required)
4 Transfer Length (If Required)
5 Control Byte

Table 7-1
Typical CDB for 6-Byte Commands
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BYTE BTl 7 6 5 4 3 2
0 Operation Code
1 LUN Reserved (Zeros) RelAdr
2 Logical Block Address (MSB) (If Required)
3 Logical Block Address (If Required)
4 Logical Block Address (If Required)
5 Logical Block Address (LSB) (If Required)
6 Reserved (Zeros)
7 Transfer Length (MSB) (If Required)
8 Transfer Length (LSB) (If Required)
9 Control Byte

BIT
BYTE 7 6 5 4 3 2 1 0

0 Group Code Command Code

Table 7-3
CDB Operation Code Format

The group code specifies one of the following groups:

Group 0 = 6-byte commands (see Table 7+1).
Groups 1 &7 =10-byte commands (see Table 7-2).
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The Command Code specifies which command is selected. The supp
Codes are shown in Table 7-4.

OPERATION COMMAND OPERATION COMMAND

CODE NAME CODE NAME

00h TEST UNIT READY 1Ch RECEIVE DIAGNOSTIC RESULTS

01h REZERO UNIT 1Dh SEND DIAGNOSTIC

03h REQUEST SENSE 25h READ CAPACITY

04h FORMAT UNIT 28h READ (EXTENDED)

07nh REASSIGN BLOCK 2An WRITE (EXTENDED)

08h READ 2Bh SEEK (EXTENDED)
0Ah WRITE 2Eh WRITE AND VERIFY
0Bh SEEK 2Fh VERIFY

12h INQUIRY 37h READ DEFECT LIST
15h MODE SELECT 3Bh WRITE BUFFER

16h RESERVE UNIT 3Ch READ BUFFER

17h RELEASE UNIT 3Eh READ LONG

1Ah MODE SENSE 3Fh WRITE LONG

1Bh START/STOP UNIT ‘

Table 7-4
CDB : Operation Codes

LUN

:-”targets that do not implement the IDENTIFY message. (A LUN
DENTIFY message overrides any LUN specified in the CDB).

peripheral qualifier and a 7Fh in byte 0.

' TE: The Maxtor MXT-1240S does not check reserved bits on every command.

RelAdr
The Relative Address (RelAdr) field is set to one to indicate that the LBA portion of the
CDB is a twos complement displacement. This negative or positive displacement is
added to the LBA last accessed on the logical unit to form the LBA for this command.
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This feature is used when linking commands, and it requires that a previou
the linked group has accessed a block of data on the logical uni

 see mmand sections.
e last logical block. The
or:the number of bytes

For detailed information on the logical block address (L

The LBA field begins with block zero and is contiguous
maximum LBA is variable, depending on the parameters selecte
per sector and number of alternate sectors.

NOTE: The maximum LBA allowable is returned to a )EAD CAPACITY command with a
partial media indicator (PMI) bit equal to zero

Group 0 commands contain 21-bit LBAs.

Group 1 and 7 commands contain 32-b BAs

Control

The control byte is the last byte:in.every CDB. The control byte is separated into three

BIT 7 6 5 4 3 2 1 0

Reserved (Zeros) Flag | Link

.Table 75
Control Byte

When the flag bit is set to zero, the drive sends a LINKED COMMAND COMPLETE mes-
«.5age after the command successfully completes.

e flag bit is set to one, the drive sends a LINKED COMMAND COMPLETE (WITH
FLAG) message after the command successfully completes.

Link
When the current command completes successfully and the link bit is set to one, the
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the flag bit as described above. The drive then automatically links to the next command.
If a linked command is not completed successfully, -l ve returns a CHECK
CONDITION status, and does not link to the next comman
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FORMAT UNIT - 04h

The FORMAT UNIT command formats the media so that ocks can be accessed.
It rewrites all sector IDs and relocates defective sectors. Additionally;:it causes all data to
be overwritten with ESh and the first four bytes of every sector wnt the logical block ad-
dress (LBA). Reserved areas are not affected.

The FORMAT UNIT command uses the dnve geometry and format information (read from

FORMAT UNIT command.
cannot be read, the drive rejects the command

nternal and one external defect list. The first
”:e,fécts known to exist at the time of manu-
facture. The Plist is permanent a ver chantjes The second internal defect list is the
Glist (grown list). The Glist keeps track of all defects found after the Plist was created.
The third internal list is the Clist (certification'list). The Clist is created during certification
and is added to the Glist. an erase the Glist or add to it. The REASSIGN
BLOCK command also. 'ries to the Glist The only external defect listis the Dlist

The FORMAT UNIT command use
internal list is the Plist (primary list

scriptor block ,and’

ded the defect list header.
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FORMAT UNIT - 04h

7.2.1 Command Parameters
BYTE 2Tl 4 6 5 4 3 2 1 0
0 Command Code (04h)
1 LUN (Zeros) FmtData|CmpLst| Defect List Format | C.
2 Reserved (Zeros)
3 Interleave Factor (MSB)
4 Interleave Factor (LSB)
5 Control Byte

Table 76
FORMAT UNIT CDB

FmtData = 5
A format data (FmtData) bit of zero indicates that no DATA OUT phase follows.

‘one indicates: ét a DATA OUT phase follows. The DATA OUT phase
byte defect list header followed by zero or more defect descriptors

A FmtData bit
consists of a f
(Dlist).

list Cmp|_§"t')' bit of zero indicates that the Dlist is to be used in conjunction
with the Plist and Glist:

Defect List Format
The Defect List Format field declares the type of Dlist the initiator should send. The table
below shows the possible settings.
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DEFECT LIST
FORMAT BITS
DESCRIPTION
2 1 0
-1 0 0 Format with bytes from index format. The Dlist, if any, is in bytes from index format.
1 1 0 Format with the default format. The Dlist, if any, is in the MXT-1240S default format.
1 1 1 Reserved.
0 0 0 Format block mode, zero defect list only. (Not currently supported)
Interleave Factor :
The interleave factor field supports a nterleave factor of one only.
NOTE: Aninterleave factor of.'zero or one requests that the drive use its default inter-
leave (1:1 sequent/al)
7.2.2 Defect List Header

If the FmtData bit (nrf;the FORN&AT UNIT command) is set to one, the initiator transfers the
defect list header to the drive during the DATA OUT phase of the FORMAT UNIT

oy BT | + 6 | 5 | 4 3 [ 2 |1 | o
0 Reserved (Zeros)
1 FOV | DPRY| DCRT| Rsrv | 1P | DSP | IMMED| Rsrv
2 Defect List Length (MSB)
3 Defect List Length (LSB)
Table 7-8

FORMAT UNIT Defect List Header
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FORMAT UNIT - 04h

FOV
A format options valid (FOV) bit of one indicates that bits two through six of byte one are
valid. :

A FOV bit of zero instructs the drive to use its default séftih@s:andviblhdré'bits two through
six. The default settings will cause the drive to format with the Plistfabg_d' Glist.

DPRY i
A disable primary (DPRY) bit of one instructs the dnve to format wnhout the Plist.

A DPRY bit of zero instructs the drive to use thé-Plis_t.

DCRT
A disable certification (DCRT) bit of one dlsables the certification options.

A DCRT bit of zero enables drive certificafibn Certification includes writing and reading of

Clist (cerlmcatlon list). The Clist is added to the Glist.

The initialization pattern opt|on allows the initiator to initialize the initiator accessible areas
of the mediato a specmed pattern. The pattern is specified in the initialization pattern de-

scriptor output during the DATA OU_T phase.

The |n|t|aI|zat|on‘" attern is not mtended for media analysis or certification. It is used to ini-
tialize the data nitiator accessnble area of the media to the specified pattern.

An initialization pattern (IP ’bit of one indicates that an initialization pattern descriptor is
supplied during the DATA OUT phase, immediately following the defect list header. An
IP bit of ndicates that no initialization pattern descriptor will be sent during the DATA
OUT phase. Ifthe P;blt is zero, the drive will format the disk using its default initialization
- four bytes for the LBA address followed by an E5h pattern. See Table 710
ion.Pattern Descriptor.
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BYTE BIT 7 6 5 4 3 2
0 IP Modifier Reserved
1 Pattern Type
2 (MSB)
Initialization Pattern Length
3 (LSB)
n Initialization Pattern (if any)
Table-
Initialization Pattern Descriptor
IP Modifier

The IP modifier field specifies the type an qa‘fion of a header that modifies the initializa-
tion pattern. The IP modifier is defined.in Table 7-11.

Pattern Type |
The initialization pattern

e field indicates the type of pattern the drive will use to initial-
ize each logical block within the.initiator accessible portion of the media. The initialization
pattern type is defined in Table ™ . All bytes within a logical block are written with the
initialization pattern. The initialization pattern may be modified by the IP modifier field as
described in Table.

IP | MODIFIER DESCRIPTION

0 0 No header. The drive does not modify the initialization pattern.

0 1 Not currently supported

1 0 The drive overlays the initialization pattern with the current logical block address
at the start of each physical sector contained within the logical block. Four bytes
of logical block address are written with the most significant byte first.

1 1 Not currently supported

Table 7-11
Initialization Pattern Modifier
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FORMAT UNIT - 04h

PATTERN
TYPE NOTE DESCRIPTION
00h (1) Use default pattern.
01h (2) Repeat the initialization pattern as required to fill the logical block.
NOTES:

(1) If the initialization pattern length is not zero, the drive returns CHECK CONDITION status.
The sense data is set to ILLEGAL REQUEST/INVALID FIELD IN PARAMETER LIST.

12) If the initialization paftern length is zero, the drive ! mh Irns CHECK f‘nIVDITIOI\I status.

[ AAeA

The sense data is set to ILLEGAL REQUEST/INVALID FIELD IN PARAMETER LIST.

Table' 712
Initialization ‘Pattern Type

Initialization Pattern Length : :
The initialization pattern length field'ind ates the number of bytes contained in the initial-
ization pattern. If the length. exceeds the ‘current logical block size, the drive returns
CHECK CONDITION statut _.jj“The ‘sense data is set to ILLEGAL REQUEST/INVALID
FIELD IN PARAMETER LIST. The.pattern may be modified by the IP modifier field.

DSP
The disable saving parameters (DSP) bit is not supported by the drive and must be set to
zero.

ist length field specifies the total number of bytes (not the number of defect
scriptors) in the Dlist. It doesn't include the four bytes in the header. A defect list
gth of zero indicates that no Dlist is provided and is not considered an error by the
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FORMAT UNIT - 04h '

FMT CMP DPRY | DCRT FORMAT MODE
0 X X X P,G
0 1 X X P
1 0 0 1 P,G,D
1 1 0 1 P,D
1 0 1 1 D,G
1 1 1 1 D
1 0 0 0 P,G,C,D
1 1 0 0 P,C,D
1 0 1 0 GCD
1 1 1 0 D,C
X=1o0r0
P = Plist
G = Glist
C = Clist

D = Dlist

7.2.3

Maxtor performs extensive testing of all drives and adds all areas of de-
erformance to the defect lists. If the initiator disables the internal lists
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DLIST - BYTES FROM INDEX FORMAT

FORMAT UNIT - 04h

BIT

BYTE 5 4 3 2 1 0
0 Cylinder Number of Defect (MSB)
1 Cylinder Number of Defect
2 Cylinder Number of Defect (LSB)
3 Head Number of Defect
4 Defect Bytes from index (MSB)
5 Defect Bytes from Index
6 Defect Bytes from Index
7

Table 7-13

Cylinder Number of Defect
r numbér of defect field specifies the cylinder containing the defect.

81

Defect bes ptor Bytes from Index Format

defect descriptors must be in ascending order. For determining ascending order,
er number of defect field is considered the most significant part of the address,
and the defect bytes from index field is considered the least significant part of the
address.
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Error Conditions

If the FORMAT mode is invalid, the drive terminates the
CONDITION status. The sense data is set to ILLEGAL REQUE
(05h/24h), or ILLEGAL REQUEST/INVALID FIELD IN PAF
whichever is applicable.

mmand yyith a CHECK
VAEID FIELD IN CDB
[ETER LIST (05h/26h),

If the drive has insufficient capacity to reassign ali‘ftiﬁ'e-:d%fe_t:tiy,e;blbcks, it terminates the
command with a CHECK CONDITION status. The__sehse data is set to MEDIUM
ERROR/NO DEFECT SPARE LOCATION AVAILABLE (03h/32h).
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7.3 INQUIRY - 12h

NQUIRY - 12h

sye~| 7 6 5 4 3 2 1 0
0 Operation Code (12h)
1 Logical Unit Number Reserved EVPD
2 Page Code
3 Reserved
4 Allocation Length
5 Control

=CK CONDITION status in response to an INQUIRY command only if

thq;;;equ sted INQUléY data cannot be returned. The drive returns INQUIRY data even if

INQUIRY data.

An EVPD bit of one specifies that the drive return the vital product data specified by the
page code field.
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7.3.2
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If the EVPD bit is zero and the page code field is not zero, the drive will retus » CHECK
CONDITION status with the sense data set to ILLEGAL RE EST/INVALID FIELD IN
CDB.

Page Code
The page code field specifies which page of vital product info ion:the drive will return.
These pages are described in section 7.3.2, Vital t Data Parameters

Vital Product Data

The initiator requests the vital product data infor 1 by setting the EVDP bit to one
and specifying the page code of the desir¢ data. See Table 7-15. If the
drive does not implement the requested page, it returns CHECK CONDITION status and
the sense data is set to ILLEGAL REQUEST/INV LID FIELD IN CDB.

Vital Product Data Paramete:

d by the MXT-1240S disk drive are; Supported
Unit Control Number Page (80h). These are de-
16, respectively.

The vital product data co
Vital Product Data Pages:
scribed in Table 7+15 and Tab

el 7 |6 | s | a3 2|1 |0
0 Peripheral Qualifier Peripheral Device Type
1 Page Code (00h)
2 Reserved
3 Page Length (n - 3)
Supported Page List
Table 715

Supported Vital Product Data Pages
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“INQUIRY - 12h

Peripheral Qualifier and Peripheral Device-Type
The peripheral qualifier and peripheral device-type fields |dent|fy the device currently
connected to the logical unit.

If the logical unit number is zero, the drive sets this field to OOh (penpheral qualifier set to
000b and peripheral device type set to 00h). If the logical unit number is other than zero,
the drive sets this field to 7Fh (peripheral qualifier ¢ set to 01 1b and peripheral device type
set to 1Fh). » »

A peripheral qualifier of 000b does not imply that the devnce is ready for access by the ini-
tiator A peripheral device type of 00h indicates that thls is a dlrect access device.

Page Code
The page code field is set to 00h.

Page Length
The page length field specifies the Iength 'he"supported page list. If the allocation
length is too small to transfer all of the Ppage, the page length is not adjusted to reflect the
truncation.

Supported Page List

The supported page list field contains a list of all vital product data page codes imple-
mented in ascending orde( beginning with page code 00h (i.e. the drive returns 00h in
byte 4 and 80h in byte 5 since only these two pages are supported).

e 7 | 6 [ 5 | 4 |3 |2 | 1|0
0 Peripheral Qualifier Peripheral Device Type
1 Page Code (80h)
p) Reserved
3 Page Length (08h)
4
Unit Control Number
11

Table 7-16
Unit Control Number Page
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INQUIRY - 12h

Peripheral Qualifier and Peripheral Device-Type
The peripheral qualifier and peripheral device-type flelds ldentlfy the device currently
connected to the logical unit.

If the logical unit number is zero, the drive sets this field to 00h (peripheral qualifier set to
000b and peripheral device type set to 00h). If the logical unit number is other than zero,
the drive sets this field to 7Fh (peripheral qualifier. set to 01 1b and penpheral device type
set to 1Fh). : -

A peripheral qualifier of 000b does not imply that the device is ready for access by the ini-
tiator. A peripheral device type of 00h indicat’éé*tha}t__this is a:direct-access device.

Page Code _—
The page code field is set to 80h. '

Page Length
The page length field specifies t
length is too small to transfer all ¢
the truncation.

e length of he'unit control number. If the allocation
age, the page length will not be adjusted to reflect

Unit Control Number -
The unit control number field contalns elght bytes of ASCII data that is unique for each
drive manufactured. ,Theileast s:gnmcam ASCII character of the number is in byte 11. If
the number is not available, the drive returns ASCII spaces (20h) in this field.
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INQUIRY - 12h

sy | 7 6 | 5 | 4« | 3 | 2 | 1 0
_—o Peripheral Qualifier Peripheral Device Type
1 RMB Device-Type Modifier
2 ISO Version ECMA Version ANSI-Approved Version
3 Rsrv | TrmIOP Reserved Response Data Format
4 Additional Length (n-4)
5
6 Reserved
7 RelAdr |WBus32|{WBus16] Sync | Linked |Reserved|CmdQue| SftRe
8 (MSB)
9-14 Vendor Identification
15 (LSB)
16 (MSB)
17-30 Product Identification
31 (LSB)
32 (MSB)
33 Product Revision Level
A
35 (LSB)

. . Table 7-17
. Standard INQUIRY Data Format

Peripheral Qualifier
The peripheral qualifier is returned as 000b if the logical unit number is zero. The field is
i 011b f:‘or' logical unit numbers one through seven.

returne

pt Device-Type

peripheral device-type field is returned as 00h if the logical unit number is zero to in-
dicate that it'is a direct-access device. The field is returned as 1Fh for logical unit num-
one through seven.

The removable medium bit (RMB) is returned as zero to indicate that the medium is not
removable.
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Device-Type Modifier
The device-type modifier field is returned with a value of zero.

ISO version field
The ISO version field is returned as 00b.

ECMA version
The ECMA version field is returned as 000b.

ANSI-approved version --
The ANSI-approved version field is returned as 001b to mducate that the drive complies to
ANSI X3T9.2/86-109 (SCSI-2). :

TrmIOP

The TERMINATE I/O PROCESS (TrmIOP) message-is sent from the initiator to the drive
to advise it to terminate the current I/O process without corrupting the medium. Upon
successful receipt of this message the drive will terminate the current I/O process as soon
as possible and return COMMAND TERMINATED status. The sense key will be set to NO
SENSE and the additional sense: .cod :d qualifier will be set to 1/0 PROCESS
TERMINATED. The TERMINATE /O'PROCESS message will not affect pending status,
data and commands for other queued or:executing I/O processes.

Response Data Forma
The response data format
specified in SCSI-2.

f turned as 2h to indicate that the INQUIRY data format is as

Additional Leng!

The wide bus 16 (WBus16) bit is returned as zero to indicate that the drive does not sup-
port 16-bit wide data transfers.
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Sync
The synchronous transfer (Sync) bit is returned as one to mdlcate that the drive supports
synchronous data transfer.

Linked
The linked command (Linked) bit is returned as one.

CmdQue
The command queuing (CmdQue) bit is returned a
ports tagged command queuing.

,»_n‘ (o] ind ate that the drive sup-

SftRe
The soft reset (SftRe) bit is returned as
RESET condition with the hard RESET altern ‘|ve

‘that the drive responds to the

The ASCII data fields contain only gra‘p‘hi desﬁ:(i.e., code values 20h through 7Eh).
Left-aligned fields place any unused bytes at the:end of the field (highest offset) and the
unused bytes are filled with space characters (20h). Right-aligned fields place any un-
used bytes at the start of the fiel fiset) and the unused bytes are filled with
space characters (20h).

Vendor ldentificatlon -
The vendor identification field contams elght bytes of ASCII data identifying Maxtor as the
vendor of the product. The datais left aligned within this field.

Product Identi ification .
The product identification fleld contalns sixteen bytes of ASCIl| data. The data is left-
aligned within:this fiel

ion Ievel field contains four bytes of ASCIl data. The data is left-aligned
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7.4.1
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MODE SELECT (6) - 15h

The MODE SELECT command provides a way for the initiator to send parameters to the
drive. The parameters are separated into categories called pages...Parameters that are
changed by the MODE SELECT command on pages 01h, 02h, 8h,’0A, 32h and 38h will

mplementary to MODE SENSE.

When the initiator wants to change a param
of the pages (in any order).

cept the one that issued the ODE SELECT command. The drive sets the additional
sense code to MODE PARAMETERS CHANGED.

The MODE SELECT command affects both the current and saved values. Current val-
ues are the MODE SELECT :parameters used by the drive during normal operation.
Saved values a hangeabié MODE SELECT parameters that are saved by the drive
on the medium durin

“ignores the number of blocks field in the block descriptor.
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7.4.2 Command Parameters

BYTE U 6 5 4 3 2 1 0
0 Operation Code (15h)
1 LUN (Zeros) PF Reserved (Zeros) SP
2 Reserved (Zeros)
3 Reserved (Zeros)
4 Parameter List Length
5 Control Byt

Ta le 718
Mode Select CDB

PF
The page format (PF) b n:set to one, declares that the parameters which follow the
MODE SELECT header and the' lock descriptors (if any) comply with the page format as
defined in the CCS. :

‘and’fg_{szai/e all pages on the disk. If an error occurs during the MODE
d, the command is terminated without saving the parameters.

to the drive during the MODE SELECT command. A parameter list length field of
ndicates that no data is transferred and is not considered an error.

7.4.3 Parameter List Format

The MODE SELECT parameter list is sent to the drive during the DATA OUT phase. This
list consists of a parameter list header, zero or one block descriptor, and zero or more
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7.4.3.1
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MODE

specified

page descriptors. The entire length of the parameter list
SELECT CDB.

The parameter list header is made up of four bytes. | ..
length of the block descriptor.

The block descriptor consists of eight bytes. It specifies the medi um density; number of
blocks and logical block length.

ters specify various options and features which'c
more pages may be sent during the MODE SELE

PARAMETER LIST HEADER FORMAT

The MODE SELECT parameter list header i S the first part of the parameter list.
Appended to this header will be the parameter list block descriptor.

BYTE BIT 7 6 5 4 3 2 1 0
0 Reserved (Zeros)
1 Medium Type (Zeros)
2 Reserved (Zeros)
3 Block Descriptor Length (00h or 08h)

Table 7-19
Parameter List Header

Descriptor Length

ock descriptor length field specifies number of bytes to follow after this field. The
MXT-1240S does not support zero or one block descriptor per MODE SELECT com-
mand. Therefore, the only valid block descriptor lengths are 0 or 8 bytes.
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7.4.3.2 PAGE HEADER FORMAT

The Page Header is the first two bytes of each page descriptor.
(PC) and page length. !

t contains the page code

Page Code =
The page code (PC) field identifies the page type. Table 7-20 |IStS the page codes and
their corresponding page descriptions. : S

PAGE CODE PAGE DESCRIPTION

00h Vendor Unique

01h Error Recovery Parameters

02h Disconnect/Reconnect Control Parameters
03h Direct Access Device Format Parameters
04h Rigid Disk Drive Geometry Parameters

08h Caching Parameters

0Ah Control Mode Page

32h Drive Control Page

38h Read-Ahead Control Page

3Fh Reserved for use in MODE SENSE Command

MODE SELECT Page Codes

7.4.3.3 PARAMETER LIST BLOCK DESCRIPTOR FORMAT

CT paﬁfémeter list block descriptor immediately follows the parameter list

oes not:*feport an error if the block descriptor is not in the parameter list (block
th equals zero).
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BYTE BIT 7 6 5 4 3 2
0 Density Code (00h)
1 Number of Blocks (MSB) (00h)
2 Number of Blocks (00h)
3 Number of Blocks (LSB) (00h)
4 Reserved  (Zeros)
5 Block Length (MSB)
6 Block Length
7 Block Length (LSB)

L 721
‘Block Descriptor Format

___Tab
Mode Select Parameter

Density Code x »_
The density code field must be set t«

length must equ p’hysical sector size.
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7.4.3.4 PAGE 1 - ERROR RECOVERY PARAMETERS

ifies the error recovery
|.or write operation to

The read-write error recovery page, described in Table’ _
parameters the drive uses during any command that performs a re:

the medium.
BYTE BIT 7 6 5 4 3 2 1 0
0 PS Rsrv Page Code (01h)
1 Page Length (0Ah)
2 AWRE | ARRE| TB RC EEC | PER DTE DCR
3 Read Retry Count
4 Correction Span
5 Head Offset Count
6 Data Strobe Offset Count
7 Reserved
8 Write Retry Count
9 Reserved
10 (MSB)
Recovery Time Limit
n (LSB)

Table 7.22
Read-Write Error Recovery Page

The parameters savable (PS) bit is only used with the MODE SENSE command and will
return a value of one to indicate that the drive is capable of saving the page. This bit is re-
served with the MODE SELECT command. A copy of this page is saved for each initiator.

Doc 1028044, Rev A 95 Maxtor Corporation



MXT-1240S Product Specification & OEM Technical Manual
MODE SELECT - 15h

AWRE

An automatic write reallocation enabled (AWRE) bit of one i
able automatic reallocation of defective data blocks detected du
error recovery actions required by the error recovery bits : ER
executed. The automatic reallocation is performed only if th ’ 'encounters a BLOCK
NOT FOUND (03h/14h) during the write process. The defective s ctor is then relocated
and the write data is then placed in the reallocated block. Errorr portmg as required by
the error recovery bits is performed only after completio eallocation. The drive
presents any failures that occur during the reallocatior pr ess.” The automatic realloca-
tion process follows the same error procedures as the REASSIGN BLOCKS command.

g write operations. All
:DTE, and DCR) are

An AWRE bit of zero indicates that the drive does

perform automatic write reallocation
of defective data blocks during write op ‘

ARRE

covery actions required by the e
ecuted. The automatic reallocati

automatlc reallocatlo__

process folloyg_s the same error procedures as the REASSIGN
BLOCKS command.

An ARRE bit of zero indicates that the target shall not perform automatic read reallocation
of defective dat blocks durlng read operations. See Figure 7-1 for a flow chart of auto-
matic read

Doc 1028044, Rev A 96 , Maxtor Corporation



MXT-1240S Product Specification & OEM Technical Manual
MODE SELECT - 15h

READ ERROR
DATA RECOVERED

YES NORMAL
RECOVERED EXIT
WITH ONE

RETRY

REWRITE
SECTOR

REALLOCATE
SECTOR

UNRECOVERAB LE
ERROR

Figure 7-1
Flow Chart of Automatic Read Reallocation
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TB

and a recoverable error is encountered If the TB bit i$ ,
the block with the data error. In both cases, the drive repod the :address of the block
with the error, rather than that of the preceding block, in the sense data. If the transfer
terminates with other than a data error (i.e., block not fo d), the block is not transferred.
If the initiator requested the changeable values this bit: wull return a value of one.

RC

A read continuous (RC) bit of one overrides the é'hable__early correction (EEC), disable
transfer on error (DTE), post error (PERY);:afid disable correction (DCR) bits, and disables
all retries and data correction. The transfer block (TB) bit is not applicable. When the read
continuous (RC) bit is set to one, the:drive transfersithe entire requested length of data
without adding delays that are cause ..error__fécovery algorithms. The drive sends
data which may be erroneous, or:fabricated, fo:maintain a continuous flow of data and
avoid delays. If the initiator requested:the changeable values, this bit will return a value of
one.

EEC
The enable early correction (EEC).bit mdncates that the drive will attempt firmware ECC
correction before entering the recove_:y algorithm. When this bit is set to one, the drive
does not exhaust the ret nt before attempting any firmware ECC correction. When
this bit is set to zero, the drive exhausts the retry count, before it attempts any firmware
the initiator requested the changeable values, this bit will return a value

PER

:the state of the disable transfer on error (DTE) bit. The error re-
o1 is the last error encountered during the data transfer. If multiple er-
ive reports (in the sense information) the block address of either 1) the
the recovered error occurred; or 2) the block with the first unrecoverable
initiator requested the changeable values, this bit will return a value of one.

and create the CHECK CONDITION status. The drive may or may not transfer the data
contained in the block in error, depending on the setting of the transfer block (TB) bit.
The initiator can only set the disable transfer on error (DTE) bit to one if it has set the post
error (PER) bit to one. If the disable transfer on error (DTE) bit is set to zero, the drive
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continues the data transfer when a recoverable error is encountered. If itiator re-

quested the changeable values, this bit will return a value of one.

DCR :
A disable correction (DCR) bit of one disables firmware E ction when reading a
sector from the drive. No correction is attempted, and if a cor ECC error occurs, it
is treated as a recoverable error. If the initiator req he changeable values, this bit
will return a value of one. ) i

NO TE If an invalid mode for the error recoVery com ;Jation is sent by the initiator the

and the additional sense code set to INVALID FIEL' ) IN. PARAME TER LIST.

Read and Write Retry Count
The read and write retry count fields |
its recovery algorithm during read an
range of values of 0 to 255. The: default va
operations. .

ecify the number of times that the drive attempts
ite operations, respectively. These fields have a
> is 10 for read operations and 4 for write

Correction Span ;

The correction span field specifies the size, in bits, of the largest data error burst for which
data error correction may be aﬁ’émp_t_ed._‘ A correction span of zero specifies that the drive
use its default value. Id has a range of values of 11 to 20. The default value is 11.

Head Offset Count

overy attempt. A value of zero indicates that no head offset
""r recovery A head offset value of 2 indicates one read retry at each of
set posmons +1, -1, incremental positions from track center. If this
the 2 offset positions are repeated for N number of times (where N

ffset Count
be offset count field specifies the total number of times the data strobe is
_ ring the read error recovery. The range of values for this field is 0 to 2. A
‘value of zero indicates that no data strobe offset is applied. A value of 2 indicates one
try with each of the following data strobe offset: +1, —1 increment. The default

valt

Recovery Time Limit
The recovery time limit field specifies in increments of one millisecond the maximum time
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rameters. Those combinations that do not provide any useful funci on, that is, terminate
on errors but do not report them, are marked as invalid mode an should not be selected
by the initiator. Data transfers terminate immediately for.any unrecoverable error.
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ECC | PER | DTE | DCR DESCRIPTION

0 0 0 0 Retries Then Correction. Rerties are exhausted, ECC correction is
attempted and recovered errors are not reported.

0 0 0 1 No Correction. Retries are exhausted, no ECC correction is attempted
and recovered errors are not reported.

0 0 1 0 Invalid Mode. The initiator should not use this mode.

0 0 1 1 Invalid Mode. The initiator should not use this mode.

0 1 0 0 Report Recovered Errors. Retries are exhausted, ECC is attempted

and recovered errors are reported.

0 1 0 1 Report Errors, No Correction. Retries are exhausted, no ECC
correction is attempted and recovered errors are reported.

0 1 1 0 Report Errors and Stop. Retries are exhausted, ECC correction is
attempted and recovered errors are reported. The transfer terminates
prematurely if any error occurrs.

0 1 1 1 Report Errors, No Correction, Stop. Retries are exhausted, no ECC
correction is attempted and recovered errors are reported. The
transfer terminates prematurely if any error occurs.

1 0 0 0 Early Correction. A minimum number of retries are attempted before
ECC correction is applied. Any recovered errors are not reported.

1 0 0 1 Invalid Mode. The initiator should not use this mode.

1 0 1 0 invalid Mode. The initiator should not use this mode.

1 0 1 1 Invalid Mode. The initiator should not use this mode.

1 1 0 0 Report Recovered Errors with Firmware ECC First. A minimum

number of retries are attempted before firmware ECC correction is
applied. Any recovered errors are reported.

1 1 0 1 Invalid Mode. The initiator should not use this mode.

1 1 1 0 Report Errors and Stop with Firmware ECC First. A minimum number
of retries are attempted before firmware ECC correction is applied.
Any recovered errors are reported. The transfer terminates
prematurely if any error occurs.

1 1 1 1 Invalid Mode. The initiator should not use this mode.

Table 7-23
Error Recovery Modes
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7.4.4 Page 2 - Disconnect/Reconnect Parameters

This section specifies the MODE SELECT disconnect/r;éco:rin»eé yarameter options.

| BYTE BIT 7 6 5 4 3 2 1 0
0 Reserved Page Code (02h)
1 Page Length (In Bytes) (0Ah)

2 Buffer Full Ratio

3 Buffer Empty Ratio

4 Bus Inactivity Limit (MSB)

5 Bus Inactivity Limit (LSB)

6 Disconnect Time Limit (MSB)
7 Disconnect Time Limit (LSB)
8 Connect Time Limit (MSB)

9 Connect Time Limit (LSB)

10 Reserved

11 Reserved

Table 7-24
2 - Disconnect/Reconnect Control Parameters

ige Code
page has a page code of 02h, indicating that the following parameters pertain to er-
ror recovery.

Page Length
The page length field specifies the number of bytes to follow after this field. This is equal
to the total page length minus two.
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Buffer Full Ratio :
The buffer full ratio field indicates to the target, on read operations, how fuII the buffer
should be prior to attempting a reselection.

The buffer full ratio is a percentage of the buffer, or the transfer length, whichever is less.
If the transfer length is less than the buffer, the buffer full ratio will'be applied to the trans-
fer length. If the transfer length is greater than the bufter, the buffer full ratio will be ap-
plied to the buffer size. The buffer full ratio is a numerator of a fractional multiplier that has
256 as its denominator. A value of 255 indicates that: 100% of the data transfer is in the
buffer or the bufter was filled with data betore reselectlon A value of zero indicates that
the target will automatically calculate the proper buffer full ratlo for each data zone across

256.

STR = SCSI bus transfer rate = [10 Mbytes/sec] or [1/(4m)] which ever is less.
(Where “m” is the value returned in the ’SDTR request in nanoseconds.)

DTR = disk transfer rate for each zone of “net user data” = (sectors/track x
bytes/sector x 105 rounds per second

ment and is used wher_r;the following co_ndmons are met.

« Synchronous data transters.. (Asynchronous data transfers are normally close to the
disk transfer rate and the target reconnects as soon as one sector of data is in the
buffer. -

Bus Inactivity Limit
The bus inactivity limit field specifies the length of time (in 100 microsecond increments)
that the drive is allowed to stay connected to the SCSI bus without any bus activity.
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Disconnect Time Limit -
The disconnect time limit field is always set to 0000h. This feature is not supported.

Connect Time Limit _ o
The connect time limit field is always set to 0000h. This feature is not supported.
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7.4.5 Page 3 - Direct Access Device Format Parameters‘“"- :

This section specifies the Direct Access Device Format P'ara'm,e__ters page

BYTE BIT 7 6 5 4 3 2 1 0
0 Reserved (Zeros) Page Code (03h)
1 Page Length (in Bytes) (16n)
2 Tracks Per Zone (MSB)
3 Tracks Per Zone (LSB)
4 Alternate Sectors Per Zone (MSB)
5 Alternate Sectors Per Zone (LSB)
6 Alternate Tracks Per Zone (MSB)
7 Alternate Tracks Per Zone (LSB)
8 Alternate Tracks Per Volume (MSB)
9 Alternate Tracks Per Volume (LSB)
10 Sectors Per Track (MSB)
11 Sectors Per Track (LSB)
12 Data Bytes per Physical Sector (MSB)
13 Data Bytes per Physical Sector (LSB)
14 Interleave (MSB)
15 Interleave (LSB)
16 Track Skew (MSB)
17 Track Skew (LSB)
18 Cylinder Skew (MSB)
19 Cylinder Skew (LSB)
20 SSEC | HSEC | RMB | SURF Reserved (Zeros)
21 Reserved (Zeros)
22 Reserved (Zeros)
23 Reserved (Zeros)

Table 7-25
Page 3 - Direct Access Device Format Parameters
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Page Code
This page has a page code of 03h, indicating that the followrng parameters pertain to er-
ror recovery.

Page Length

The page length field specifies the number of bytes to follow after thrs field. This is equal

to the total page length minus two.

Tracks Per Zone -
The tracks per zone field specifies the numbe' of tracks:’ zone. The drive supports 15
tracks per zone. : S
Alternate Sectors Per Zone
The alternate sectors per zone field specifiés.the number of alternate sectors per zone to
allocate during formatting. The drive.é;’ pports six: alternate sectors per cylinder.

Alternate Tracks Per Zone:
The alternate tracks per zone field tS always set to 0000h. This feature is not supported.

Alternate Tracks Per Vol me
The alternate tracks per vo
bad sectors. (A sector |s mapped onto the alternate tracks by the FORMAT UNIT or

tors have been exhausted).
is not changeable.

Th nterleave value field returns the interleave value specified when the drive was for-
matted. It is always set to one (1:1 ratio) for best drive performance.

‘Skew
The track skew field specifies the number of physical sectors between the last logical
block of one track and the first logical block of the next sequential track of the same cylin-
der. This field’s value is changed for different data zones for best drive performance.
This field is not changeable.
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Cylinder Skew
The cylinder skew factor field specifies the number of physical sectors between the last
logical block of one cylinder and the first logical block on’ the next sequentlal cylinder.
This value is optimized for different data zones. s i

SSEC :
The soft sector format (SSEC) bit is always set to zero. This feature is not supported.

HSEC
The hard sector format (HSEC) bit is set to one indicating that the drive uses hard sector
formatting.

RMB

The removable media (RMB) bit is always set 0 zero. This feature is not supported.

SURF _
The surface (SURF) bit is aIways_-js‘_et to zero. 'this’*feature is not supported.
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7.4.6 Page 4 - Rigid Disk Drive Geometry Parameters :

This section specifies the format of the Rigid Disk Drive Geometry page.

Doc 1028044, Rev A
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BIT
BYTE 7 6 5 4 3 2 1 0

0 Resrvd (Zeros) Page Code (04h)
1 Page Length (In Bytes) (16h)
2 (MSB)
3 Maximum Number of Cylinders
4 (LSB)
5 Maximum Number of Heads
6 (MSB)
7 Starting Cylinder - Write Precompensation
8 (LSB)
9 (MSB)
10 Starting Cylinder - Reduced Write Current
1 (LSB)
12 (MSB)

Drive Step Rate
13 (LSB)
14 (MSB)
15 Landing Zone Cylinder
16 (LSB)
17 Reserved (Zeros) RPL
18 Rotational Offset
19 Reserved (Zeros)
20 (MSB)

Medium Rotation Rate

21 (LSB)
22

Reserved (Zeros)
23

Table 7-26
Page 4 - Rigid Disk Drive Geometry Parameters
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Page Code
This page has a page code of 04h indicating that the following parameters pertain to error
recovery. :

Page Length }
The page length field specifies the number of bytes to follow after t
to the total page length minus two.

is field. This is equal

Maximum Number of Cylinders :
The maximum number of cylinders field specmes the maxnmum logical number of cylin-

be set to 0000h.

Maximum Number of Heads o
The maximum number of heads fleld must be set to the nhumber of data heads found in
the MXT-1240S (15). i

Starting Cylinder - Wri ,_Pvrecompensatlon
The starting cylinder - write' :ecomp
is not supported. :

al position locking (RPL) field is used for spindle synchronization. 00b dis-
ization. 01b indicates that the drive is a slave. 10b indicates that the drive

synchronized. 00h indicates that rotational offset is not used.
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Medium Rotation Rate
The medium rotation rate field indicates the speed at which t
of measure is rotations per minute (e.g., 6300 rpm).
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Page 8 - Caching Parameters

This section describes the caching parameters page.

MODE SELECT - 15h

BYTE BIT 7 6 5 4 3 2 1 0
0 PS Resrvd Page Code (08h)
1 Page Length (CAh)
2 Reserved WCE MF RCD
3 Demand Read Retention Priority Write Retention Priority
MSB
4 (MSB)
Disable Pre-fetch Transfer Length
5 (LSB)
6 (MSB)
Minimum Prefetch
7 (LSB)
MSB
8 (MSB)
Maximum Prefetch
S (LSB)
10 (MSB)
Maximum Prefetch Ceiling
" (LSB)

Table 727

Page Co

Page Length

8 - Caching Parameters Parameters

iS page has a page code of 08h indicating that the following parameters pertain to

The page length field specifies the number of bytes to follow after this field. This is equal

to the total page length minus two.
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WCE
A write cache enable (WCE) bit of one will cause the drive to
return a GOOD status immediately following a WRITE comry

in a write cache mode and

A WCE bit of zero will prevent the drive from entering the he mode and will return
a GOOD status after all data is successfully written onto the medium::.*

While in the write cache mode, data received from the t first be written to RAM and
then copied from RAM to the disk. This enables the host.to send many write commands
to the drive without waiting for the previous con mands t write their data to the disk.

taining an LBA that's not in se-
the write buffer is empty; if the
~the oommand is not a WRITE command or; if

The write cache will be aborted if: a WRITE ¢
quential order (with the previous command):i
command is sent from a different initiator

A read cache disable (RCD) bit of zero instructs the drive to return data during a READ
command, from.gither the cache or the media.

sache that_ as not been requested. A value of OFh enables prefetching. A
D1h disables the prefetching.

ry will be retained until another WRITE, WRITE LONG or WRITE AND VERIFY com-
is sent.

Disable Prefetch Transfer Length
The disable prefetch transfer length field is always set to 0000h. After the requested
data is written into the buffer, the drive will prefetch data until the buffer is full.
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Minimum Prefetch
The minimum prefetch field is always set to 0000h. After the requested data is written
into the buffer, the drive will prefetch data until the buffer is’ full.

Maximum Prefetch
The maximum prefetch field is always set to 0000h. After th
into the buffer, the drive will prefetch data until the buffer is full.

quested data is written

Maximum Prefetch Ceiling :
The maximum prefetch ceiling field is always set to 00 Oh After the requested data is

written into the buffer, the drive wil! prefetch: data: un it the buffer is full,

Error Conditions

If any field that is not used or suppo'fte" 1e drive'is set to one, the drive terminates the
command with a CHECK CONDITION statlis;  The sense data is set to ILLEGAL
REQUEST/INVALID FIELD IN PARAMETER LIST (05h/26h).

If the medium type is not set to zero, the dnve terminates the command with a CHECK
CONDITION status. The* sense data is set to ILLEGAL REQUEST/INVALID FIELD IN
PARAMETER LIST (05h/26h).

If a block descruptor"iength’ :tnhan 00h or 08h is specified, the drive terminates the
command with a CHECK COl DITION status. The sense data is set to ILLEGAL
REQUEST/INVALID FIELD IN‘ EARAMETER LIST (05h/26h).

If the density..code i  01h, the drive terminates the command with a CHECK

the com and with a CHECK CONDITION status. The sense data is set to
T/INVALID FIELD IN PARAMETER LIST (05h/26h).

CHECK CONDITION status. The sense data is set to ILLEGAL REQUEST/INVALID
FIELD IN PARAMETER LIST (05h/26h).
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If the alternate sectors per zone field value is not within the suppoﬁed range; the drive
terminates the command with a CHECK CONDITION status. . The sense data is set to
ILLEGAL REQUEST/INVALID FIELD IN PARAMETER LIST':(’O h/26h).

e drive terminates the
s set to ILLEGAL

If the initiator specifies an invalid mode in the error recovery
command with a CHECK CONDITION status. The sense dat
REQUEST/INVALID FIELD IN PARAMETER LIST (05h/26h)

In the rigid disk drive geometry parameters page, if the drive receives a value in the maxi-
mum number of heads field that is greater than the actual maximum number of heads, the

drive terminates the command with a CHECK‘"C’NDlTION’?;st’atus. The sense data is set
to ILLEGAL REQUEST/INVALID FIELD IN PARA »}EB»LIAST (0O5h/26h).

If the page length byte in each page header.does not match the page length, as speci-
fied in this document and returned by.the command; the drive terminates the command
with a CHECK CONDITION status. The's

FIELD IN PARAMETER LIST (05h/26h). '

data s set to ILLEGAL REQUEST/INVALID

Page OAh - Control M

BIT
BYTE 7 6 5 4 3 2 1 0
0 PS Rsrv Page Code (0Ah)
1 Page Length (06h)
2 Reserved RLEC
3 Queue Algorithm Modifier Reserved QEr | DQue
4 EECA Reserved RAENP |UAAENP| EAENP
5 Reserved
6
Ready AEN Hold-Off Period
7
Table 7-28

Control Mode Page
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The control mode page, Table 728, provides control over severéi SCSI-2 feaiﬁ?es which
are applicable to all device types such as tagged queuing,_e_xtended contingent alle-
giance, asynchronous event notification, and error logging.

RLEC
The drive does not currently support the RLEC bit. This bit must be set to zero.

Queue Algorithm Modifier
The queue algorithm modifier field, Table 7+29, specmes restnctuons on the algorithm
used for re-ordering commands that are tagged with the SIMPLE QUEUE TAG message.

VALUE DEFINITION

Oh Restricted Re-ordering

1h Unrestricted Re-ordering Allowed
2h- 7h Reserved
8h - Fh Vendor Specific

» Table 729
Queue” ‘Algorithms Modifier

*the field specifies that the drive will order the actual execution se-
! _,ands from each initiator such that data integrity is maintained
for that nmtlator =T his means that, if the transmission of new commands was halted at any
time, the final va]ue of all'data available on the medium shall have exactly the same value
ave if the.commands had been executed in the same received sequence

"e‘ui_ng. The restricted reordering value will be the default value.

A value of zero:

after the drive has entered the contingent allegiance or extended contingent allegiance
conditions will continue execution in a normal manner when that condition has termi-
nated. A QErr bit of one specifies that those commands still queued after the drive has
entered the contingent allegiance of extended contingent allegiance conditions will be
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aborted when that condition has terminated. A UNIT ATTENTION condition'will be gen-
erated for each initiator which had commands in the queue except the initiator that re-
ceived the original INITIATE RECOVERY messag en reporting the UNIT
ATTENTION condition, the drive will set the additional se fe to TAGGED
COMMANDS CLEARED BY ANOTHER INITIATOR.

DQue
A disable queuing (DQue) bit of zero specifies that
drive supports tagged queuing. A DQue bit of one cifies that tagged queuing will be
disabled. Any queued commands for the I_T._x nexus will be aborted. Any subsequent
queue tag message received will be reject h a MES SAGE REJECT message and
the I/O process will be executed as an untagged ¢ d.

g will be enabled if the

EECA .
An enabled extended contingent all

contingent allegiance is enabled. "An'E
gent allegiance is disabled.

CA) bit of one specifies that extended
it of zero specifies that extended contin-

RAENP, UAAENP, and EAENP _
The RAENP, UAAENP, a ‘bits enable specific events to be reported via the
asynchronous event notifit I.. When all three bits are zero, the drive will not

ENTION AEN permission (UAAENP) bit of one specifies that the drive may
nchronous event notification instead of creating a UNIT ATTENTION condi-
etecting an event which would cause a UNIT ATTENTION condition (other
n:completing an initialization sequence). A UAAENP bit of zero specifies that
rive will' not issue an asynchronous event notification instead of creating a UNIT
ATTENTION condition.

r AEN permission (EAENP) bit of one specifies that the drive may issue an asyn-
chronous vent notification upon detecting a DEFERRED ERROR condition instead of
waiting to report the deferred error on the next command. An EAENP bit of zero speci-
fies that the drive will not report DEFERRED ERROR conditions via an asynchronous
event notification.
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Ready AEN Hold-Off Period
The ready AEN holdoff period field specifies the minimum time in milliseconds after the
drive starts its initialization sequence that it will delay before attempting to issue an asyn-
chronous event notification. This value may be rounded up. i

Drive Control Page

The drive control page, Table 7-30, defines the parameters that affect the firmware con-
figuration and allows customization for specific¢ functions.:

BIT| < 6 5 4 3 2 1 0

BYTE
0 PS Rsrv Page Code (32h)
1 Page Length (06h)
2 Rsrv CPE DQ | ESDTR| FDPE CR DUA | START
3 Reserved SSID Reserved SCSIADDR
4 Reserved
5 Reselection Attempts
6 (MSB)
Reserved
7
(LSB)
Table 7-30

Drive Control Page

‘paramet rs savable (PS) bit is only used with the MODE SENSE command. This bit
erved with the MODE SELECT command. A PS bit of one indicates that the con-
er is capable of saving the page in a non-volatile vendor-specific location.

CPE.
A continuous pre-fetch enable (CPE) bit of zero specifies that the controller will not re-
place data that has been transferred to the initiator with read-ahead data. A CPE bit of
one specifies that the controller replace data that has been transferred to the initiator with

read-ahead data.
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DQ
A disable queueing (DQ) bit of zero specifies that the cont
cesses. A DQ bit of one specifies that the controller not q
tagged or untagged. If the DQ bit is one, and an I/O pro
will respond to all other initiators with BUSY status. :

ller may queue /O pro-
I/O processes, either

ESDTR
An enable synchronous data transfer request (ESDTR) b
troller will comply with the SCSI-2 standard with regard

FDPE :
A format data pattern enable (FDPE) bit ofaz_e»_r»o specifies that the controller will comply
with the SCSI-2 standard with regard to format data pattern field. A FDPE bit of one spec-

CR
A contingent reservation (CR) bit
SCSI-2 standard with regard t
the controller will generate ar
status is returned to it. The reservation is generated and cleared in the same manner as if

been received.

DUA

) bit of zero specifies that the controller will comply with the
gard to UNIT ATTENTION conditions. A DUA bit of one specifies

A software selectable SCSI ID (SSID) bit of zero specifies that the controller will use the
D in accordance with the hardware configuration switches or jumpers. An SSID bit

specifies that the controller will use the value in the SCSIADDR field as its SCSI ID.

SCSIADDR
The SCSIADDR field specifies the SCSI ID that the controller will use if the SSID bit is set.
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Reselection Attempts
The reselection attempts field specifies the number of attempts to reselect‘the initiator
that the controller will perform. A value of zero indicates that reselection attempts will
continue until a POWER-OFF or a RESET condition occurs. [f the value is non-zero and
reselection is not successful before the count is exhausted, the controller will abort the
command and set the sense information to ABORTED COMMAND: RESELECT

FAILURE.

Read-Ahead Control Page

The read-ahead control page, Table 731, defines:rft e _parsmeters that affect the use of
the read-ahead buffer. s

BIT
BYTE 7 6 5 4 3 2 1 0
0 PS Rsrv Page Code (38h)
1 Page Length (OEh)
2 Reserved CE Number of Segments
3 Pre-Fetch Threshold
4 Maximum Pre-Fetch
5 (MSB)
Reserved
6-15 (LSB)

» Table 7-31
Read-Ahead Control Page

P .
The parameters savable (PS) bit is only used with the MODE SENSE command. This bit
erved with the MODE SELECT command. A PS bit of one indicates that the con-
ris-capable of saving the page in a non-volatile vendor-specific location.

CE

A cache enable (CE) bit of zero specifies that the controller will not perform read-ahead
operations. A CE bit of one specifies that the controller will perform read-ahead opera-
tions in accordance with the mode parameters governing these operations.
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Number of Segments
The number of segments field specifies the number of seg
divided into. A value of zero indicates that the controlle
segment. A value of four specifies that the data buffer

NOTE: Only a value of zero or four is supported in the number"a_f;fgggments field.

Pre-Fetch Threshold
The pre-fetch threshold field specifies the Iargest transfer Iength for which a read-ahead

operation will be performed.
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7.5 MODE SELECT (10) - 55h

BIT| 4 6 5 4 3 2 1 0

BYTE
0 Operation Code (55h)

1 Logical Unit Number PF Reserved SP

4 Reserved

(MSB)

Parameter List Length
8 (LSB)

9 Control

. Table 7-32
MOQE’ SELECT (10) Command

10) command (Table 7-32) provides a means for the initiator to
specify the medium, logical unit, or peripheral device parameters to the target. See the
SELECT (6) command for a description of the fields in this command. Initiators

ue MODE SENSE prior to MODE SELECT to determine supported pages,
e lengths; and other parameters.
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7.6 MODE SENSE - 1Ah

rious parameters to
)es. MODE SENSE

The MODE SENSE command provides a way for the dri
an initiator. These parameters are separated into categories called
is complementary to MODE SELECT.

BIT
BYTE 7 6 5 4 3 2 1 0
0 Operation Code (1Ah)
1 LUN Reserved (Zeros)
Page Control
2 Fieid Page Code
3 Reserved (Zeros)
4 Allocation Length
5 Control Byte

Table 733
MODE SENSE CDB

Page Contro

edvalues are parameters saved on the medium during a FORMAT UNIT or MODE

3) . Current values are the parameters used by the drive during normal drive operation.
hen first powered up or reset, the current values are equal to the default values.
e the media can be accessed, the saved values are read and they become the
current value. When the spinup procedure is complete, the MODE SELECT com-
mand can modify the current values. The current values are written to the saved val-
ues during a FORMAT UNIT command.
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4) Changeable values are those parameters that can be changed by

the MODE
SELECT command.

716 PAGE CONTROL FIELD

0] 0] Report Current Values. If the page code is 3Fh, the drive returns all the pages it implements, with the fields
and bits set to their current values. If the page code is not 3Fh and the drive implements the page specified,
the drive returns the page with the fields and bits set to their current values. The drive returns the length
specified in the Page Length field for each page.

01 1] Report Changeable Values. !f the page code is 3Fh, the drive returns ali the pages it implements, with the fields

and bits that can be changed set to one. Fields and bits that are not changeable are set to zero. If the page
code is not 3Fh and the drive implements the page specified, the drive returns the page with the fields and bits
that can be changed set to one. Fields and bits that are not changeable are set to zero. The drive returns the
length specified in the page length field for each page.

Report Default Values. If the page code is 3Fh, the drive returns all the pages it implements with the fields and
bits set to the drive’s default values. If the page code is not 3Fh and the drive implements the page specified,
the drive returns the page with the fields and bits set to the drive's default values. Any fields or bits not
supported by the drive are set to zero. The drive returns the length specified in the page length field for each

page.

Report Saved Values. If the page code is 3Fh, the drive returns all the pages it implements with the fields and
bits set to their saved values. If the page code is not 3Fh and the drive implements the page specified, it
returns the page with the fields and bits set to their saved values. Any fields or bits not supported by the

drive are set to zero. The drive returns the length specified in the page length field for each page.

_Table 7-34
Page Control Fields

Page Code )
The page code field specifies the page(s) that will be returned to the initiator. Table 7+35
gives a brief description
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PAGE CODE PAGE DESCRIPTION
00h Vendor Unique
01h Error Recovery Parameters
02h Disconnect/Reconnect Control Parameters
03h Direct Access Device Format Parameters
04h Rigid Disk Drive Geometry Parameters
08h Caching Parameters
0Ah Control Mode Page
32h Drive Control Page
38h Read-Ahead Control Page
3Fh Reserved for use in MODE SENSE Command

Table 7-35
MODE SENSE Page Codes

Allocation Length £
The allocation length field specmes the' n mber of bytes the initiator has allocated for the
MODE SENSE data. If the all atlon length as less than the amount available, then only a
portion of parameters (up 1

considered an error.

Parameter List Format

The MODE SENSE parameter list is sent to the initiator during the DATA IN phase. This
list consists of a parameter list header, one block descriptor, and one to four page de-

scriptors. The entlre length of the parameter list is specified in the MODE SENSE CDB.

The parame
length of the

ist header is four bytes long and specifies the medium type and the

Th bloc descrxptor is eight bytes long and specifies the medium density, the number of
[ nd the block length.

The page descriptors contain various parameters separated into pages. These parame-
ters specify various options and features which the initiator may change with the MODE
SE ECT command. The type of page data returned is specified with the page code and
ntrol field (PCF) in the CDB.
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7.6.2 Parameter List Header Format

to this header will be the parameter list block descriptor.

BYTE BIT 7 6 5 4 3 2 1 0
0 Sense Data Length
1 Medium Type
2 WP Reserved (Zeros)
3 Block Descriptor Length

" Header

Parameter List

Sense Data Length
The sense data length-field specifies the length of the data to be returned in the DATA IN
phase. It does not include the data length field itself.

:List Block Descriptor Format

.MODE SENSE parameter list block descriptor immediately follows the parameter list
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BYTE &1 v 6 5 4 3 2 1
0 Density Code (00h)
1 Number of Blocks (MSB) (00h)
2 Number of Blocks (00h)
3 Number of Blocks (LSB) (00h)
4 Reserved (Zeros)
5 Block Length (MSB)
6 Block Length
7 Block Length (LSB)

Table 7-37
Parameter List Block Descriptor Format

Density Code 7

The density code field is set to 00h, indicating that the default of only one density is
supported. :

Number of Block
The number of blocks field s
/ code and block length fields apply. A value of 000000h indicates that all of
ical blocks of the logical unit have the medium characteristics specified.

The block:length field specifies the number of bytes in each logical block.
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7.6.4 Page 1 - Error Recovery Parameters

For a description of the MODE SENSE error recovery parameters, see section 7.4.3.4.
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7.6.5 Page 2 - Disconnect/Reconnect Parameters

This section specifies the format of the disconnect/reco

| BYTE BIT 7 6 5 4 3 2 1 0
0 PS | Rsrv Page Code (02h)
1 Page Length (In Bytes) (0Ah)

2 Buffer Full Ratio

3 Buffer Empty Ratio

4 Bus Inactivity Limit (MSB)

5 Bus Inactivity Limit (LSB)

6 Disconnect Time Limit (MSB)
7 Disconnect Time Limit (LSB)
8 Connect Time Limit (MSB)

9 Connect Time Limit (LSB)

10 Reserved

11 Reserved

Table 7-.38
Disconnect/Reconnect Control Parameters

meter savable (PS) bit is always set to one. This feature is not supported.

Page Code
This page has a Page Code of 02h, indicating that the following parameters pertain to er-
ror recovery.
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Page Length
The page length field specifies the number of bytes to follow after this field. This is equal
to the total page length minus two.

Buffer Full Ratio and Buffer Empty Ratio :
For a description of the bufter full ratio and buffer empty ratio flelds see section 7.4.4.

Bus Inactivity Limit _
The bus inactivity limit field specifies the length of time
that the drive is allowed to stay connected to the SCSI

in 100 microsecond increments)
| s without any bus activity. If the
initiator requests the changeable values, fhlé”fi'eid,lc set to 0000h.

Disconnect Time Limit ;
The disconnect time limit field is always set'to 0000h. This feature is not supported.

Connect Time Limit

The connect time limit field is always set to 0000h: This feature is not supported.
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7.6.6 Page 3 - Direct Access Device Format Parameters

The table below shows the bits, bytes, and fields in the

(=] device format pa-
rameters page. For a description of these bits, bytes, and fields,

ection 7.4.5.

BYTE BIT 7 6 5 4 3 2 1 0

0 PS Rsrv Page Code (03h)

1 Page Length (In Bytes) (16h)

2 Tracks Per Zone (MSB)

3 Tracks Per Zone (LSB)

4 Alternate Sectors Per Zone (MSB)
5 Alternate Sectors Per Zone (LSB)
6 Alternate Tracks Per Zone (MSB)
7 Alternate Tracks Per Zone (LSB)
8 Alternate Tracks Per Volume (MSB)
9 Alternate Tracks Per Volume (LSB)
10 Sectors Per Track (MSB)

11 Sectors Per Track (LSB)

12 Data Bytes per Physical Sector (MSB)
13 Data Bytes per Physical Sector (LSB)
14 Interleave (MSB)

15 Interleave (LSB)

16 Track Skew (MSB)

17 Track Skew (LSB)

18 Cylinder Skew (MSB)

19 Cylinder Skew (LSB)

20 SSEC | HSEC | RMB | SURF | INS Reserved (Zeros)
21 Reserved (Zeros)

22 Reserved (Zeros)
23 Reserved (Zeros)

Table 7-39
Page 3 - Direct-Access Device Format Parameters
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7.6.7 Page 4 - Rigid Disk Drive Geometry Parameters

This section specifies the format of the rigid disk drive geomet

| ‘ag'e“.

BIT
BYTE 7 6 5 4 3 2 1 0

0 PS Resrvd Page Code (04h)
1 Page Length (In Bytes) (16h)
2 (MSB)
3 Maximum Number of Cylinders
4 (LSB)
5 Maximum Number of Heads
6 (MSB)
7 Starting Cylinder - Write Precompensation
8 (LSB)
9 (MSB)
10 Starting Cylinder - Reduced Write Current
11 (LSB)
12 (MSB)

Drive Step Rate
13 (LSB)
14 (MSB)
15 Landing Zone Cylinder
16 (LSB)
17 Reserved (Zeros) RPL
18 Rotational Offset
19 Reserved (Zeros)
20 (MSB)

Medium Rotation Rate

2 (LSB)
22

Reserved (Zeros)
23

Table 7-40

Page 4 - Rigid Disk Drive Geometry Parameters
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PS
The parameter savable (PS) bit is always set to one lndlcatlng that the drive saves the pa-
rameters supported in this page.

Page Code
This page has a page code of 04h indicating that the following
recovery.

ameters pertain to error

Page Length :
The page length field specifies the number of bytes to follow after this field. This is equal
to the total page length minus two.

Maximum Number Of Cylinders
The maximum number of cylinders field specifies the maximum logical number of cylin-
ders that are accessible by the user. This valueia!;eady takes into account the reserved
cylinders for the alternate tracks per vo ,,defect*management and any other reserved
tracks that the drive may be using:: '

be set to 0000h.

Maximum Number Of
The maximum number of
the MXT-1240S (15).

must be set to the number of data heads found in

c;mpensation
npensation field is always set to 000000h. This feature

Starting Cylinder - Write
The starting cylinder - write pre
is not supported. “

‘Cylinder
ne cylinder field is always set to 000000h. This feature is not supported.

is a master and 11b indicates that the drive is a master controller (not supported). See
section 2.8 earlier in this manual, for a description of spindle synchronization.
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Rotational Offset
The rotational offset field indicates the amount of rotational skew the drive uses when
synchronized. 00h indicates that rotational offset is not used.

Medium Rotation Rate
The medium rotation rate field indicates the speed at which the medium rotates. The unit
of measure is rotations per minute (e.g., 6300 rpm). 4
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7.6.8 Page 8 - Caching Parameters

This section describes the caching parameters page.

sy | 7 | 6 | s | 4 |3 |2 1|0
0 PS Rsrv Page Code (08h)
1 Page Length (0Ah)
2 Reserved WCE MF RCD
3 Read Retention Priority Write Retention Priority
MSB
4 (MSB)
Disable Pre-fetch Transfer Length
5 (LSB)
6 (MSB)
Minimum Prefetch
7 (LSB)
MSB
8 (MSB)
Maximum Prefetch
9 (LSB)
10 (MSB)
Maximum Prefetch Ceiling
1 (LSB)

Table 7-41
Page 8 - Caching Parameters

e:parameter savable (PS) bit is always set to one indicating that the drive saves the pa-
rameters supported in this page.

Page Code

This page has a Page Code of 08h indicating that the following parameters pertain to
caching.
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Page Length
The page length field specifies the number of bytes to follow aﬂer this field. This is equal
to the total page length minus two. :

WCE
A write cache enable (WCE) bit of one will cause the drive to b

a write cache mode and
return a GOOD status immediately following a WRITE command.

A WCE bit of zero will prevent the drive from entering the write cache mode and will return
a GOOD status after all data is successfully wrmen onto the medlum

While in the write cache mode, data received from t ost will first be written to RAM and
then copied from RAM to the disk. This enables the host to send many write commands
to the drive without waiting for the previous commands to write their data to the disk.

The write cache will be aborted if: a WRITE command containing an LBA that is not in se-
quential order (with the previous command) is received; if the write buffer is empty; if the
command is sent from a different initiator;if the command is not a WRITE command or; if
an error occurs. When aborted, excgpt"the;;;error condition, the data already in RAM will
be written before another command is xecu’ted.

The write cache can be: temporanly dlsabled by using the write extended (2Ah) command
and setting the FUA bltn

MF
The multiplication factor (MF) bit.is non-changeable and set to zero.

)n Priority
ntion priority field enables or disables the anticipatory prefetching ot data

The write retention priority field is always set to 0001h. Data that is written into buffer
memory will be retained until another WRITE, WRITE LONG or WRITE AND VERIFY com-
mand is sent.
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Disable Prefetch Transfer Length
The disable prefetch transfer length field is always set to 0000h. After the requested
data is written into the buffer, the drive will prefetch data until the buffer is full.-

Minimum Prefetch
The minimum prefetch field is always set to 0000h. After the requested data is written
into the buffer, the drive will prefetch data until the buffer is full.

Maximum Prefetch
The maximum prefetch fleld is always set to OOOOh After the requested data is written

Maximum Prefetch Celling
The maximum prefetch ceiling field is‘'always set to 0000h. After the requested data is
written into the buffer, the drive will prefetch data until the buffer is full.

Error Conditions

drive ‘terminates the command with a CHECK
et.to ILLEGAL REQUEST/INVALID FIELD IN CDB

If the page code is not
CONDITION status. The S
(05h/24h).

If the drive cannot read the default information, it terminates the command with a CHECK
CONDITION status. The sense data is set to NOT READY/ILLEGAL FUNCTION FOR
DEVICE TYPE (02h/22h).
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BIT

BYTE 7 6 5 4 3 2

0 PS Rsrv Page Code (32h)

1 Page Length (06h)

2 Rsrv | CPE DQ | ESDTR| FDPE CR DUA | START

3 Reserved SSID Reserved SCSIADDR

4 Reserved

5 Reselection Attempts

6 KMSB)

Reserved

7 (LSB)

PS

The parameters savable (PS) b s_?only used with the MODE SENSE command. This bit
is reserved with the MODE SELECT command. A PS bit of one indicates that the con-
troller is capab aving the page in a non-volatile vendor-specific location.

CPE
A contlnuous pre~fetch enable (CPE) bit of zero specmes that the controller will not re-

ta ed or untagged. If the DQ bit is one, and an I/O process is in progress, the controller
will respond to all other initiators with BUSY status.

An enable synchronous data transfer request (ESDTR) bit of zero specifies that the con-
troller will comply with the SCSI-2 standard with regard to synchronous data transfer re-
quest messages. An ESDTR bit of one specifies that the controller will not initiate a syn-
chronous data transfer request message following a POWER-ON or RESET condition.

Doc 1028044, Rev A 137 Maxtor Corporation



MXT-1240S Product Specification & OEM Technical Manual
MODE SENSE - 1Ah '

FDPE
A format data pattern enable (FDPE) bit of zero specifies that the controller will comply
with the SCSI-2 standard with regard to format data pattern-field. A FDPE bit of one spec-
ifies that the controller will not use 00h as the format pattern. ' %

CR
A contingent reservation (CR) bit of zero specifies that the controller will comply with the
SCSI-2 standard with regard to contingent reservations. <A CR bit of one specifies that
the controller will generate a reservation for the mmator whenever CHECK CONDITION
status is returned to it. The reservation is generated and cleared in the same manner as if
a RESERVE command had been received.

DUA
A disable unit attention (DUA) bit of zero specifies that the controller will comply with the
SCSI-2 standard with regard to UNIT: 'ATTENTION. conditions. A DUA bit of one specifies
that the controller will not generate a UNIT. ATTENTION condition following a POWER-ON

or RESET condition.

Start

A start (START) bit of zero specmes that the controller will achieve READY condition in
accordance with the hardw: __e*conflguratlon switches and jumpers. A START bit of one
specifies that the controller will: lgnore the hardware configuration and achieve the
READY condition followmg: power-on."

ller will perform. A value of zero indicates that reselection attempts will
intil. a POWER-OFF or a RESET condition occurs. If the value is non-zero and
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7.6.11 Read-Ahead Control Page

The read-ahead control page, Table 7-43, defines the parameters that affect the use of
the read-ahead buffer. :

BIT
BYTE 7 6 5 4 3 2 1 0
0 PS Rsrv Page Code (38h)
1 Page Length (OEh)
2 Reserved CE Number of Segments
3 Pre-Fetch Threshold
4 Maximum Pre-Fetch
5 (MSB)
Reserved
6-15 (LSB)

Table‘" 743

_ E bit of one specifies that the controller will perform read-ahead opera-
"ccordﬁ_ance with the mode parameters governing these operations.

Number of Segments

number of segments field specifies the number of segments that the data buffer be
into. A value of zero indicates that the controlier will use the entire buffer as a
segment. A value of four specifies that the data buffer be divided into four segments.

NOTE: Only a value of zero or four is supported in the number of segments field.
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Pre-Fetch Threshold
The pre-fetch threshold field specifies the largest transfer Iength for which a‘read-ahead
operation will be performed.
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MODE SENSE (10) - 5Ah

The MODE SENSE (10) command , Table 7+44 provides a'nr or the drive to report
parameters to the initiator. It is a complementary command to th MODE SELECT (10)
command. |f the MODE SELECT (10) command is.implemented, e MODE SENSE (10)
command will be implemented. See the MODE SENSE "(6) ommand for a description of
the fields in this command. S

BIT
BYTE 7 6 5 4 3 2 1 0

0 Operation Code (5Ah)
1 Logical Unit Number Rsrv | DBD Reserved
2 PC Page Code
3
4

Reserved
5
6
7 (MSB)

Allocation Length

8 (LSB)
9 Control

Table 7-44
MODE SENSE (10) Command
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7.8 READ - 08h

the logical unit to the initia-
r, head, and sector,

The READ command requests that the drive transfer dat
tor. It causes the drive to perform an implied SEEK to the cyline
which corresponds to the specified LBA.

7.8.1 Command Parameters

The READ CDB is formatted as shown in Table

BYTE - 6 5 4 3 2 1 0
0 Operations Code (08h)
1 LUN Logical Block Address (MSB)
2 Logical Block Address
3 Logical Block Address (LSB)
4 Transfer Length
5 Control Byte

Table 7-45
READ CDB

transfer length field specifies the number of contiguous logical blocks of data to be
ferred. A transfer length of 00h indicates that 256 logical blocks will be transferred.
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Error Conditions

If the LBA is invalid, and/or if the LBA plus the transfer Ieng’:th: fesults in an invalid block
address, the drive terminates the command with a CHECK COND»I}TION status. The

sense data is set to ILLEGAL REQUEST/ILLEGAL BLOCK ADDRESS (05h/21h). No
data is transferred if this condition occurs.

NOTE: When using the 6 byte READ Command, the entire capacity of the MXT—1240S

is not addressable at 512 bytes per sector. Extended READs and WRITEs are required.
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READ BUFFER - 3Ch

BUFFER command
d the SCSI bus in-

The READ BUFFER command is used in conjunction with tF
as a diagnostic function for testing the drive’s data buffer mem
tegrity. The medium is not accessed by this command

Command Parameters

BYTE A K 6 5 4 3 2 1 0
0 Operation Code (3Ch)
1 LUN (Zero) Reserved (Zeros) Mode
2 Buffer ID
3 Buffer Offset
4 Buffer Offset
5 Buffer Offset
6 Allocation Length (MSB)
7 Aliocation Length
8 Allocation Length (LSB)
9 Control Byte

Table 7-46
READ BUFFER CDB

Mode
The mode field may be set to either 000b, 010b or 011b. When this field is set to 000b
the drive will respond by sending the four byte header and data. When it is set to 010b
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the drive will only send data. When it is set to 011b the drive sends on'ly e four byte
header, regardless of the allocation length. :

Buffer ID
The buffer ID field should be set to 00h. This feature is not supported

Buffer Offset :
The buffer offset field contains the byte offset wuthln the specmed buffers from which
data will be transferred. :

Allocation Length :
The allocation length field specifies the number

the initiator has allocated for the
tes (ir he 4-byte header) may be re-
quested by the |n|t|ator. An allocatldn" length of 000000h (not considered an error)
causes no data to be sent. .

If the number of bytes requested exceeds the drive's buffer size, the drive will transfer
the entire buffer and terminate the command without an error. Under this condition, the
initiator must check the value in the availabl »length field in the READ BUFFER header to

determine the number of bytes returned. See Table 7+47.

Command Usage - :

It is recommended that the iniiiato‘r"‘issue the RESERVE UNIT command before it issues
the READ BUFEER command*to ensure that no other initiator sends data to the drive’s

Data Format

ata returned from the READ BUFFER command during the DATA IN phase consists
yte header, immediately followed by the data bytes from the drive’s data buffer.
This header is formatted as shown in Table 7-47.
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BYTE 8T 1+ 6 5 4 3 2
0 Reserved (Zeros)
1 Available Length (MSB)
2 Available Length
3 Available Length (LSB)

Table 7-47
READ BUFFER:

Available Length _ ;

The available length field specifies the maximum amount of memory available in the
drive’s data buffer. (This may orn e the number of bytes actually transferred, de-
pending on the allocation length specif the CDB).

Error Conditions

If the data in the buffer has been modified since the last WRITE BUFFER command was
issued, or if no WRITE BUFFER command has been issued since the last RESET condi-
tion, the READ BUFFER command is terminated with a CHECK CONDITION status. The
sense data is set to MISCOMPARE/COMPARE ERROR (0Eh/1Dh). If the allocation
length is set r less, the drive does not return this error.
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READ CAPACITY - 25h

he last full logical block
termine the amount of

The READ CAPACITY command is used to inform the‘iﬁ:i'tlato: )
on the drive. The READ CAPACITY command also helps t
contiguous memory available in a given cylinder.

Command Parameters

| BYTE BIT 7 6 5 4 3 2 1 0
0 Operation Code (25h)
1 LUN Reserved (Zeros)
2 Logical Block Address (MSB)
3 Logical Block Address
4 Logical Block Address
5 Logical Block Address (LSB)
6 Reserved (Zeros)
7 Reserved (Zeros)
8 Reserved (Zeros) PMI
9 Control Byte

Table 7-48
READ CAPACITY CDB

Logical Block Address

The logical block address (LBA) field specifies the block address to use when computing
the last block before a substantial delay is encountered. The LBA should be set to zero if
the PMI bit is zero.
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7.10.2

PMI

last full logical block (from the block specified in the LBA neld) that can be transferred be-
fore a substantial delay is encountered (that is, a cyhnde(_bounda’ )

A PMI bit of zero indicates that the information returned is for th

last logical block of the
drive.

Data Format

The READ CAPACITY data is sent to the initiatol

i gﬂthé DATA IN phase and format-
ted as shown in Table 7-49.

s | 7 6 5 4 3 2 1 0

0 Logical Block Address (MSB)

1 Logical Block Address

2 Logical Block Address

3 Logical Block Address (LSB)

4 Block Length (MSB)

5 Block Length

6 Block Length

7 Block Length (LSB)

Table 7-49
READ CAPACITY Data Format

Lo ical Block Address

ical block address (LBA) field specifies the last logical block on the unit (if the PMI
bit is zero), or the last full logical block before a substantial delay is encountered (if the
PMI bit is one).

Block Length
The block length field specifies the size of the logical block in bytes.
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Error Conditions

If the PMI bit is one, and the LBA is invalid, the drive termln es the command with a
CHECK CONDITION status. The sense data is set to ILLE EQUEST/ILLEGAL
BLOCK ADDRESS (05h/21h).

If the PMI bit is zero and the LBA bit is one, the drlve terminates ‘the command with a
CHECK CONDITION status. The sense data is setto" ILLEGAL REQUEST/INVALID

FIELD IN CDB (05h/24h).
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READ DEFECT LIST - 37h

ransfer one or more of the
tequest the original

The READ DEFECT LIST command requests that the’
defect lists, maintained by the drive to the initiator. The initiator'mz
Plist and/or the Glist.

Command Parameters

The READ DEFECT LIST CDB is formatted as show in Table 7-50.

s~ | 7 6 5 4 3 2 1 0
0 Operation Code (37h)
1 LUN Reserved (Zeros)
2 Reserved (Zeros) Plist | Glist Defect List Format
3 Reserved (Zeros)
4 Reserved (Zeros)
5 Reserved (Zeros)
6 Reserved (Zeros)
7 Alocation Length (MSB)
8 | Allocation Length (LSB)
Control Byte
Table 7:50

READ DEFECT LIST CDB

Plist
A Plist bit of one specifies that the Plist will be returned by the drive during the DATA IN
phase.
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Glist
A Glist bit of one specifies that the Glist will be returned by the drive during the DATA IN
phase. If the drive's Glist is empty, the four byte header with the defect length set to zero
will be returned. : -

When both the Plist and Glist bits are set to one, the drive returns both lists. The drive
merges the lists and sends the lists in ascending order. When both the Plist and Glist bits
are set to zero, the drive returns only the defect list header.

Defect List Format

the types of formats supported by the drive.

DEFECT LIST
FORMAT BITS DESCRIPTION

2

1 0

1

0 0 Bytes from Index Format. The initiator requests that the defect list be returned in bytes
from index format.

1 0 MXT-1240S Format. The initiator requests that the defect list be returned in
MXT-1240S format.

1 1 Reserved

7.11.2

tion Iength" field specifies the number of bytes the initiator has allocated for the
fect:list. The drive terminates the DATA IN phase when the number of bytes
‘reaches the allocation length field value or when the entire list has been trans-
lichever is less.

d Defect List Header

The READ DEFECT LIST list, shown in Table 7-52, contains a four-byte header followed
by zero or more defect descriptors.
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BIT 7 6 5 4 3 2 1

Defect List Header

Defect Descriptor(s) (If Any)

Defect Descriptor 0

Defect Descriptor n

Table 752

READ DEFECT LIST List

The defect descriptors are in ascehdziiﬁ'g_prder. For determining ascending order, the
cylinder number of a defect is considered the most significant part of the address and the

defect bytes from index/physical sector is considered the least significant part of the
address. B

7.11.3 Bytes from Index qumat

When the bytes from' index format is Specified in the defect list format (Read Defect List
Header), the defect list is formatted as shown in Table 7-53.
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BIT
BYTE 7 6 5 4 3 2
0 Cylinder Number of Defect (MSB)
1 Cylinder Number of Defect
2 Cylinder Number of Defect (LSB)
3 Head Number of Defect
4 Defect Bytes from Index (MSB;)
5 Defect Bytes from Index
6 Defect Bytes from Index
7 Defect Bytes from Index (LSB)

es from Index Format

Cylinder Number o
The cylinder number of defect fleld specmes the physical cylinder number which contains
the defect. ; o

7.11.4 _Error Conditions
preferféd defect list format does not specify bytes from index or MXT-1240S format,

drive terminates the command with a CHECK CONDITION status. The sense data is
LEGAL REQUEST/INVALID FIELD IN CDB (05h/24h).
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READ (EXTENDED) - 28h

ster data from the logical
‘*‘tgfthe cylinder, head,

The READ (EXTENDED) command requests that the driv
unit to the initiator. It causes the drive to perform an implied
and sector which correspond to the specified LB

Command Parameters

The READ (EXTENDED) CDB is formatted as showr n Table 7-54.

BIT | 7 6 5 4 3 2 1 0
BYTE
0 Operation Code (28h)
1 LUN Reserved (Zeros) Rel Adr
) (MSB)
3
Logical Block Address
4
5 (LSB)
6 Reserved (Zeros)
(MSB)
7
Transfer Length
8 (LSB)
9 Control Byte
Table 7-54

READ (EXTENDED) CDB

Logical Block Address
The logical block address (LBA) field specifies the logical block at which the read opera-
tion begins.
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Transfer Length }
The transfer length field specifies the number of contiguous. Iogical blocks of data to be

transferred. A transfer length of 0000h indicates that no datais transferred and is not
considered an error by the drive. :

Error Conditions

If the LBA is invalid, and/or if the LBA plus the transfer length results in an invalid block
address, the drive terminates the command with a CHECK CONDITION status. The
sense data is set to ILLEGAL REQU "=°T/!LLEGAL BLOCK ADDRESS (05h/21h)  No

data is transferred if this condition occurs.
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READ LONG - 3Eh

The READ LONG command requests the drive to perform 4 read operation of one data
block and 11 bytes of ECC information. The data from the block and the ECC bytes are
transferred to the initiator during the DATA IN phase

NOTE: The READ LONG command does not perform any ECC correction when read-
ing the disk.

SCSI Deviations

The drive recognizes 3Eh as being the. READ LONQ command.

One block of data is transferred'rather th n'the amount normally specified by a Byte
Transfer Length field. :
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7.13.2 Command Parameters

The READ LONG CDB is formatted as shown in Table 7+55.

|BYTE BTl 5 6 5 4 3 2 1 (]
0 Operation Code (3Eh)
1 LUN Reserved (Zeros) Correct | RelAdr
2 Logical Block Address (MSB)
3 Logical Block Address
4 Logical Block Address
5 Logical Block Address (LSB)
6 Reserved (Zeros)
7 Byte Transfer Length (MSB)
8 Byte Transfer Length (LSB)
9 Control Byte

~ Table 7-55
'READ LONG CDB

Correct
} correct bit should be set to zero. This feature is not supported.

transfer. This is the sum of data sector size and ECC bytes. The ECC field is 11 bytes.

CAUTION: The physical location of the READ LONG and WRITE LONG block address
is always computed using the physical sector size instead of the logical block size.
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7.13.3 Error Conditions
If the block address is invalid, the drive terminates the command with a CHECK
CONDITION status. The sense data is set to ILLEGAL. REQU LLEGAL BLOCK
ADDRESS (05h/21h).
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7.14 REASSIGN BLOCK - 07h

The REASSIGN BLOCK command requests that the drive reassign a logical block(s) to a
spare location. The address of the defective logical block(s) is transferred to the drive
during the DATA OUT phase. The location of the def 've block(s)-»ls added to the Glist.

The data contained in the blocks specified by the mmator may be altered but the data in
all other blocks is preserved. ~

7.14.1 Command Parameters

The REASSIGN BLOCK CDB is formatted as shown‘m Table 7-56.

BYTE B 6 5 4 3 2 1 0
0 Operation Code (07h)
1 LUN Reserved (Zeros)
2 Reserved (Zeros)
3 Reserved (Zeros)
4 Reserved (Zeros)
5 Control Byte

Table 7-56
REASSIGN BLOCK CDB

7.14.2:. Defect List Format

ASSIGN BLOCK parameter list consists of a header, followed by zero or more de-
fect descriptors. See Tables 7-57 and 7-58. This information is transferred to the drive
during the DATA OUT phase of the REASSIGN BLOCK command.
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s | 7 6 5 4 3 2 1
0 Reserved (Zeros)
1 Reserved (Zeros)
2 Defect List Length (MSB)
3 Defect List Length (LSB)

Table 757
REASSIGN BLOCK D

Defect List Length

The defect list length field specifies the total length (in bytes) of the defect descriptors
that follow. Because each defect descriptor is four bytes long, the defect list length will
be equal to the number of defective blocks times four. A defect list length of 0000h is
not considered an error by the drive.

The defect descriptor LBA sbé’ciﬁeg thej location of the defect. See Table 7+58. The de-
fect descriptors must be in ascending-order.

e~ 7 |6 | s | 4 | 3 | 2 |1 | o
0 Defect Logical Block Address (MSB)
1 Defect Logical Block Address
2 Defect Logical Block Address
3 Defect Logical Block Address (LSB)

Table 758
REASSIGN BLOCK Defect Descriptor(s)

Defect Logical Block Address
The defect logical block address specifies the location of a defective logical block.

Doc 1028044, Rev A 160 Maxtor Corporation



MXT-1240S Product Specification & OEM Technical Manual
REASSIGN BLOCK - 07h

7.14.3 Error Conditions

If the drive has insufficient capacity to reassign all the defect:i'\f/'éfrblocks, the drive termi-
nates the command with a CHECK CONDITION status. The sense-da,tagiis set to MEDIUM
ERROR/NO DEFECT SPARE LOCATION AVAILABLE (03h‘732h).

If the defect LBA is invalid, the drive terminates the command with abHECK CONDITION
status. The sense data is set to ILLEGAL REQUEST/ILLEGAL BLOCK ADDRESS
(05h/21h). v o
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7.15 RECEIVE DIAGNOSTIC RESULTS - 1Ch.

BYTE BIT 7 6 5 4 3 2 1 0

0 Operation Code (1Ch)
1 Logical Unit Number Reserved
2 Reserved

MSB
3 (MSB)

Allocation Length
4 (LSB)
5 Control
. Table 7:59
RECEIVE DI

AGNOSTIC RESULTS Command

The RECEIVE DIAGNOSTIC RESULTS command, shown in Table 7+59, requests analy-
sis data be sent to the initiator after completion of a SEND DIAGNOSTIC command. If the
drive supports:the optional pa(jé format the page code field sent in the previous SEND
DIAGNOSTIC command specifies the format of the returned data.

NOTE S To e_‘_hsure'that the diagnostic command information is not destroyed by a
command-sent:from another initiator, the SEND DIAGNOSTIC command should either be

linked to the RECEIVE DIAGNOSTIC RESULTS command or the logical unit should be

evice-specific diagnostic software. Hence the operating system can remain device-
independent. This also allows diagnostic software to be more easily transferred to other

7.15.1 Diagnostic Pages

This section describes the diagnostic page structure and the diagnostic pages that are
applicable to direct-access devices.
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A SEND DIAGNOSTIC command with a PF bit of one ‘épecmes that:the SEND
DIAGNOSTIC parameter list consists of zero or more diagnostic pages and that the data
-command uses the di-

returned by the subsequent RECEIVE DIAGNOSTIC RESULT
agnostic page format described in this standard. See Table 7+6

Each diagnostic page defines a function or operation which the

page contains a page header followed by the analysis data which

s formatted according
‘command.

The drive accepts a single diagnostic page per command-.:z’;_

BYTE BIT 7 6 5 4 3 2 1 0

0 Page Code
1 Reserved

MSB
9 (MSB)

Page Length (n-3)
3 (LSB)
4ton Diagnostic Parameters

,fle 7-60
Diagnostic Page Format

nostic Parameters

nostic parameters are defined for each page code. The diagnostic parameters
within“a page may be defined differently in a SEND DIAGNOSTIC command than in a
RECEIVE DIAGNOSTIC RESULTS command.

The diagnostic page codes for direct-access devices are defined in Table 7-61.
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PAGE CODE DESCRIPTION
00h Supported Diagnostic Pages Page
40h Translate Address Page
01h-3Fh Reserved (For All Device Type Pages)
41h-7Fh Reserved
80h Microwire Pass Through
81h - FFh Not Used

7.15.2  Supported Diagnostic Pages

The supported diagnostics page "retu_[ns the list of diagnostic pages implemented by the

drive. This page will be'i
the SEND DIAGNOSTIC and'R

ECEIVE DIAGNOSTIC RESULTS commands. See Table

7+62.
BYT BIT 7 5 4 3 2 1 0

0 Page Code (00h)
1 Reserved
0 (MSB)

Page Length (n-3)

{LSB)
Supported Page List
Table 762

Supported Diagnostic Pages
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The definition of this page for the SEND DIAGNOSTIC command includes nly the first
four bytes. If the page length field is not zero, the drive terminates the SEND
DIAGNOSTIC command with CHECK CONDITION status: The sense key will be set to
ILLEGAL REQUEST with an additional sense code of INVALID: FIELD IN PARAMETER

LIST. This page instructs the drive to make available the list of all supported diagnostic
pages to be returned by a subsequent RECEIVE DIAGNOSTIC RE§,ULTS command.

The definition of this page for the RECEIVE DIAGN.STIC RESULTS command includes
the list of diagnostic pages supported by the drive.

Page Length
The page length field specifies the length in bytes

: :,gtfollbwing supported page list.

Supported Page List
The supported page list field contains.a list of all diagnostic page codes implemented by
the drive in ascending order beginning wit page code 00h.

7.15.3 Translate Address Page - REC

The translate address pagea nesinitiator to translate a logical block address, physical
sector address, or physical bytes from index address into any one of the other formats.
The address to be translated is passed to the drive with the SEND DIAGNOSTIC com-
mand and the results aré“r.etu_r_:ned to the initiator by the RECEIVE DIAGNOSTIC
RESULTS command. The translated address is returned in the translate address page -
RECEIVE DIAGNOSTIC. See Table 7-63.
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BIT
BYTE 7 6 5 4 3
0 Page Code (40h)
1 Reserved
MSB)
2
Page Length
3 (LSB)
4 Reserved Supplied Format
5 RAREA |ALTSEC|ALTTRK Reserved Translated Format
6to13 Translated Address 1
14 to 21 Translated Address 2 (If Required)
n Translated Address n (If Required)

Table 7-63

ddress Page:- RECEIVE DIAGNOSTIC

The translate address page contains a four byte page header which specifies the page

code and length:
zero or more tran

wed by two bytes which describe the transiated address followed by
dgaqqress(es).

The alternate sector (ALTSEC) bit is not currently supported and must be set to zero.

ALTTRK

The alternate track (ALTTRK) bit is not currently supported and must be set to zero.

Doc 1028044, Rev A

166

Maxtor Corporation



MXT-1240S Product Specification & OEM Technical Mégr,;:::ual
RECEIVE DIAGNOSTIC RESULTS - 1Ch

Translated Format

address supplied by the initiator in the SEND D :
supports a BFI (Bytes From Index) format.

speed tolerance or multiple physical sectors within a single logical block or multiple logical
blocks within a single physical sector) the return all possible addresses which are
contained in the area specified by the address to be translated.

The drive only accepts logical block address;(_bLBA) tcfrmat and will only return BFI format.

Doc 1028044, Rev A 167 Maxtor Corporation



RELEASE UNIT - 17h

7.16

7.16.1

7.16.2

MXT-1240S Product Specification & OEM Technical M

RELEASE UNIT - 17h

The RELEASE UNIT command causes the drive (previo’dégl'yi :
UNIT command) to be released. Once the RELEASE UNIT command is issued, other ini-
tiators can access the drive. ”

Command Parameters

The RELEASE UNIT CDB is formatted ' wn in Table 7-64.

| BYTE Y 7 6 5 4 3 2 1 0
0 Operation Code (17h)
1 LUN 3rdPty Third Party Device ID 0
2 Reserved (Zeros)
3 Reserved (Zeros)
4 Reserved (Zeros)
5 Control Byte

Table 7-64
RELEASE UNIT CDB
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3rdPty
If the third party reservation (3rdPty) bit is set to one, the d
conditions are met: é

s released if the following

+ The unit was originally reserved using the third partyoptlo

he RESERVE UNIT
command. :

« The same initiator that issued the RESERVE UNIT command is requesting the re-
lease of the drive.

specified in that field by the initiator in the RES R vUNIT command

A 3rdPty bit of zero indicates that the dnve-ls to be released if it was not reserved by a
third party. :

Third Party Device ID

The third party device ID field specmes: he SCSI bus device ID for which the drive was
reserved. B

Error Conditions

If the extent reservéiioh option: sﬁécified, the drive terminates the command with a
CHECK CONDITION status. The sense data is set to ILLEGAL REQUEST/INVALID
FIELD IN CDB (05h/24h).

If the third party ren eas':"’ﬁ'q_pt_i,on is specified, and the unit was not originally reserved with
the third party option, the drive terminates the command with a CHECK CONDITION sta-

in the original RESERVE UNIT command, the drive terminates the
CHECK CONDITION status. The sense data is set to ILLEGAL

. that of the initiator which originally reserved the unit, the drive terminates the command

RESERVATION CONFLICT status.
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7.17

7.17.1

REQUEST SENSE - 03h

The REQUEST SENSE command provides a means f r to obtain more de-
tailed information after execution of a command. Typically, a REQUEST SENSE com-
mand is issued if the previous command has completed with a CHE K CONDITION status
returned to the initiator.

An initiator should issue a REQUEST SENSE‘commanad-:a} soon as it receives a CHECK
CONDITION status to obtain the sense data saved by the drive. The sense block is
cleared after the REQUEST SENSE comman ‘ {

Only the extended format should be used The drive does not support the nonex-
tended sense format. : ;

Command Parameters

The REQUEST SENSE CDB i

fon aﬁed as shown in Table 7+65.

BYTE | - 6 5 4 3 2 1 0
0 Operation Code (03h)
1 LUN Reserved (Zeros)
2 Reserved (Zeros)
3 Reserved (Zeros)
4 Allocation Length
5 Control Byte

Table 7:65
REQUEST SENSE CDB

Allocation Length
The allocation length field specifies the number of bytes the initiator has allocated for the
sense data.
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7.17.2 Data Format

The format of the returned sense data depends on the number of bytes specmed in the

data format.

* An allocation length greater than 00h results ih"a transfer of up to the requested
number of sense bytes, or until all the sense data’ has been transferred in the ex-
tended sense data format. -

7.17.2.1 EXTENDED SENSE DATA FORMAT

when the allocation length is greater than

The extended sense data format&.is returr]
00h. See Table 7-66.
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By BIT| 4 6 5 4 3 2 1
0 Valid 1 1 1 Error Code 70h/71h
1 Segment Number
2 0 0 ILI 0 Sense Key
3 Information Byte (MSB)
4 Information Byte
5 Information Byte
6 Information Byte (LSB)
7 Additional Sense Length (0Ah)
8 Reserved for Copy/Compare Command (zeros)
9 Reserved for Copy/Compare Command (zeros)
10 Reserved (zeros)
11 Reserved (zeros)
12 Additional Sense Code
13 Additional Sense Code Qualifier
14 Field Replaceable Unit
15 FPV | C/D | Reserved (zeros)| BPV Bit Pointer
16 Field Pointer
17 Field Pointer
 Table 7-66

hded Sense Data Format

valid bit of one indicates that the information byte field contains valid information related
to the error condition.

ILI
An incorrect length indicator (ILI) bit of one indicates that the data available in the drive is
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larger than the requested transfer size during a READ DATA BUFFER command. The ILI

bit is set to zero for all other conditions.

Sense Key :
The sense key field provides status information about s. The errors are
listed and defined in Table 7+67. s
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CODE SENSE KEYS
00 No Sense. There is no sense key information to be reported. This code occurs for a
successfully completed command.
01 Recovered Error. The last command was completed successfully, but with some recovery
action performed by the disk drive.
02 Not Ready. The disk drive cannot be accessed. Operator intervention may be required.
03 Medium Error. The command terminated with a nonrecoverable error condition which was

probably caused by a flaw in the media or by an error in the recorded data.

04 Hardware Error. A nonrecoverable hardware error (e.g., disk drive failure, parity error,
etc.) was detected while the disk drive was performing the command, or while the disk
drive was performing a self-test operation.

05 llegal Request. There was an illegal parameter in the command or in the additional required
parameters supplied as data for some related commands. If the error is detected in the

CDB, the disk drive does not alter the media.

06 Unit Attention. The disk drive has been reset. This error is reported the first time any
command is issued after the condition is detected and the requested command is not
performed. This condition is cleared when the next command that is not an INQUIRY
command is issued by the same initiator. UNIT ATTENTION is reported to all SCSI
devices that subsequently issue a command to the disk drive.

07 Data Protect. A write operation was attempted on a write protected device.

08 Reserved. This key is reserved.

09 Vendor Unique. A vendor unique error condition occurred. This code is currently not
returned by the disk drive.

0A Copy/Compare Aborted. A COPY or COMPARE command was aborted because an error
condition was detected on the source and/or destination device. This code is not returned
by the disk drive.

0B Aborted Command. The disk drive aborted the command. The initiator may recover by
trying to execute the command again.

oc Reserved. This key is reserved.

oD Volume Overflow.

0F Miscompare. Used by the VERIFY and READ DATA BUFFER commands to indicate

that the source data did not match the data read from the disk.

OF Reserved. This key is reserved.

Table 7.67
REQUEST SENSE Sense Key Codes
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Information Byte
The information byte field is valid only when the valid bit is set to one. For information on
the data returned, see the description of the previously issued command.

Additional Sense Length
The additional sense length field specifies the number of addmonal sense bytes that fol-
lows. If the allocation length in the CDB is too small to transfer the additional sense data,
the additional sense length field is not adjusted to reflect the:
sense length byte is set to ten for all commands.

Additional Sense Code
The additional sense code field contams addmonal information about the event that oc-
curred. Refer to Table 7-70 for a complete Ilstmg of these sense codes. When this field
is set to 00h, the drive does not have any addmonal sense information.

Additional Sense Code Qu’a’llfier .
The additional sense code qualifier field contalns detailed information related to the addi-
tional sense code.

FRU :
The field replaceable. unlt (F RU) fleld contains vendor unique error code.

FPV

A field pointer (FPV) bit 'of one indicates that the information in the C/D and BPV

>/D) bit of one indicates that the field pointer field is pointing to a byte
' this bit is zero, it indicates the field pointer field is pointing to a byte in
d parameters which were passed to the drive during the DATA OUT phase.
ly.valid if the field pointer valid (FPV) bit is set to one.

This bit is only valid if the field pointer valid (FPV) bit is set to one.

Field Pointer
The field pointer field specifies the byte position that is incorrect. This pointer points to
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either the CDB, or the command parameters passed during the DATA O ase, de-
pending on the value in the C/D bit. When a multiple byte field is in error, the pointer will
point to the most significant bit of the field. This field is only when the field pointer
valid (FPV) bit is set to one. :

If the sense key is RECOVERED ERROR, HARDWARE ERRéR‘O M
if the SKSV bit is one, the sense-key specific field i_s_,q_ef‘in‘ed as shown in Table 7+68.

s~ | 7 6 5 4 3 2 1 0
15 SKSV Reserved
16 (MSB)
Actual Retry Count
17

(LSB)

The actual retry count:fi
number of retries of the r
ception condition.

d returns "_mplementatlon specific information on the actual
overy. algonthm used in attempting to recover an error or ex-

NOTE: It is recor
recovery page of th

nended t_héi this field relate to the retry count fields within the error
ODE SELECT command.
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7.17.2.2 SENSE CODES

Table 7-69 lists and describes the sense codes supported by the drive.

CODE SENSE CODE DESCRIPTION

00 NO ADDITIONAL SENSE INFORMATION. The disk drive has no additional sense available for the
previous command.

01 RESERVED. This code is reserved.

02 NO SEEK COMPLETE. The disk drive could not complete a SEEK operation.

03 PERIPHERAL DEVICE WRITE FAULT. The disk drive determined that a fauit occured during a
WRITE operation.
04 LOGICAL UNIT NOT READY. The disk drive is not ready.

05 LOGICAL UNIT DOES NOT RESPOND TO SELECTION.

06 NO REFERENCE POSITION FOUND. The disk drive could not rezero the positioner.
08 LUN COMMUNICATION ERROR.

10 ID CRC OR ECC ERROR. The sector ID field could not be read without a CRC error.

11 UNRECOVERED READ ERROR. A block could not be read after the number of retry attempts
specified in the MODE SELECT command.

12 ADDRESS MARK NOT FOUND FOR ID FIELD. The disk drive could not locate the address
mark for a sector header.

13 ADDRESS MARK NOT FOUND FOR DATA FIELD. The disk drive could not locate the address
mark for the sector data area.

14 RECORDED ENTITY NOT FOUND. The block sequence is improper, a block is missing, or the block
cannot be read.
15 RANDOM POSITIONING ERROR. A miscompare occurred between the cylinder address of the

data header and the address specified in the CDB of the command.
16 DATA SYNC MARK ERROR.

17 RECOVERED DATA WITH NO ERROR CORRECTION APPLIED. The disk drive encountered an
error which was recovered using retries, not including ECC, while reading the media.

18 RECOVERED DATA WITH ERROR CORRECTION APPLIED. The disk drive encountered an error
which was recovered using ECC correction while reading the media.

19 DEFECT LIST ERROR. The disk drive encountered an error while accessing one of the defect lists.

1A PARAMETER LIST LENGTH ERROR. The parameter list length specified in the CDB by the
initiator is too large for the disk drive.

1B SYNCHRONOUS DATA TRANSFER ERROR.

Table 7-69
REQUEST SENSE Sense Codes
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CODE SENSE CODE DESCRIPTION

1C DEFECT LIST NOT FOUND. The disk drive could not locate the primary defect list (P list).

1D MISCOMPARE DURING VERIFY OPERATION. One or more bytes did not compare when the VERIFY
or the WRITE AND VERIFY command was issued.

1E-1F | RESERVED. These codes are reserved.

20 INVALID COMMAND OPERATION CODE. The initiator issued a command that cannot be executed or is
not applicable.

21 LOGICAL BLOCK ADDRESS OUT OF RANGE. The addressed block is not valid.

22 ILLEGAL FUNCTION FOR DEVICE TYPE. The disk drive is unable to perform the requested function.

23 RESERVED. This code is reserved.

24 INVALID FIELD IN CDB. A field in the CDB is reserved and contains a value other than zero, or the
value in the field is incorrect.

25 LOGICAL UNIT NOT SUPPORTED. The LUN specified in the CDB or the SCSI IDENTIFY message is
not zero.

26 INVALID FIELD IN PARAMETER LIST. A field in the parameter list is reserved and contains a value
other than zero, or the value in the field is incorrect.

27 WRITE PROTECTED. The disk is write protected. The outstanding WRITE command is aborted.

28 NOT READY TO READY TRANSITION. The disk drive has detected a NOT READY condition
followed by a READY condition.

29 POWER ON, RESET, OR BUS DEVICE RESET OCCURRED. The disk drive has been reset by a
SCSI BUS RESET, BUS DEVICE RESET message, or POWER ON/RESET condition.

2A PARAMETERS CHANGED. The MODE SELECT parameters for this device have been changed by
another initiator and may affect current operations.

2B-30 | RESERVED. These codes are reserved.

31 MEDIUM FORMAT CORRUPTED. The FORMAT UNIT command failed to complete.

32 NO DEFECT SPARE LOCATION AVAILABLE . There are no remaining alternate tracks on
the addressed disk drive. This error condition may occur during the processing of a
FORMAT UNIT or REASSIGN BLOCK command.

33-3F | RESERVED. These codes are reserved.

40 DIAGNOSTIC FAILURE ON COMPONENT. The disk drive detected a RAM error during a
SEND DIAGNOSTIC test operation.

Table 7-69 (cont’d)
REQUEST SENSE Sense Codes
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CODE SENSE CODE DESCRIPTION

41-42 RESERVED. These codes are reserved.

43 MESSAGE ERROR. The initiator responded with a MESSAGE REJECT message to a message
sent by the disk drive.

44 INTERNAL TARGET FAILURE. The SCSI firmware detected an internal firmware or
hardware error and was unable to complete the current command.

45 SELECT/RESELECT FAILURE. The SCSI firmware detected a time-out error while attempting
a reselection.

46 RESERVED. This code is reserved.

47 SCSI PARITY ERROR. A parity error occurred on the SCSI bus and the disk drive was unable
to recover the data.

48 INITIATOR DETECTED ERROR MESSAGE RECEIVED. The initiator sent an INITIATOR
DETECTED ERROR message and the disk drive was unable to recover from the error.

49 INVALID MESSAGE ERROR. The initiator sent an inappropriate or illegal SCSI message
to the disk drive.

4A-4F | RESERVED. These codes are reserved.
50-5F RESERVED. These codes are reserved.
60-6F RESERVED. These codes are reserved.
70-7F RESERVED. These codes are reserved.

80-8F RESERVED. These codes are reserved.

: ;.;-Table 7-69 (cont’d)
REQ’UEST SENSE Sense Codes

7.17.3

" CHECK CONDITION status is received on a REQUEST SENSE command, any sense
returned by the drive is invalid.
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RESERVE UNIT - 16h

The RESERVE UNIT command is used to reserve the sp
the initiator or a designated third party.

or exclusive use by

The drive remains reserved until it receives a RELEASE UNI

: mmand or SCSI reset or
the issuing initiator is granted reservation of another target.

If a reserved drive receives any command fror :‘*‘an initiator:égztﬁer than the one it's reserved
for, a RESERVATION CONFLICT status will be re "

SCSI Deviations

Command Parameters

The RESERVE UNIT CDB is forr

-
BYTE 7 6 5 4 3 2 1 0

0 Operation Code (16h)

1 LUN 3rdPty |  Third Party Device ID | Extent

2 Reservation Identification

3 Extent List Length (MSB)

4 Extent List Length (LSB)

5 Control Byte

Table 770
RESERVE UNIT CDB
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3rdPty .
The third party reservation (3rdPty) bit allows an initiator to reserve a drive for'another de-
vice on the SCSI bus. If the 3rdPty bit is set to one, it indicates that the drive is being re-

tended for use in multiple-initiator systems. See sé ,

Third Party Device 1D

The IDis vahd only when the third party reservatlon* it:is set to one.

Extent
The extent bit is not supported and m

ist be s‘é&f'?‘tonggro.

Reservation Identification
The reservation identification field is not supported and must be set to 00h.

Extent List Length
The extent list length field is- not supported and must be set to 0000h.

Error Conditions

If the extent, reservation |dentmcat|on or extent list length fields are not set to 00h, the
drive terminat ommand with a CHECK CONDITION status. The sense data is set
to ILLEGAL » 'ID FIELD IN CDB (05h/24h).

Doc 1028044, Rev A 181 Maxtor Corporation



MXT-1240S Product Specification & OEM Technical Méiﬁ‘_ual
REZERO UNIT - 01h

7.19 REZERO UNIT - 01h

The REZERO UNIT command requests that the drive set the logical unit to cylinder zero.

7.19.1 Command Parameters

The REZERO UNIT CDB is formatted as shown in Table 7:71.

BYTE BIT 7 6 5 4 3 2 1 0
0 Operation Code (01h)
1 LUN Reserved (Zeros)
2 Reserved (Zeros)
3 Reserved (Zeros)
4 Reserved (Zeros)
5 Control Byte

. Table 7.71
"REZERO UNIT CDB
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7.20 SEEK - 0Bh

The SEEK command causes the drive to seek to the cyili'h'd'erf 'specified LBA. If the
LBA specifies a block on a defective track, the seek to the alternate ! ck is not performed
until the drive receives and processes a command which accesses the medium.

7.20.1 Command Parameters

The SEEK CDB is formatted as shown in Table 7-72.

BYTE BIT 7 6 5 4 3 2 1 0
0 Operation Code (0Bh)
1 LUN Logical Block Address (MSB)
2 Logical Block Address
3 Logical Block Address (LSB)
4 Reserved (Zeros)
5 Control Byte

Table 7.72
SEEK CDB

Con&itions

ii\ is invalid, the drive terminates the command with a CHECK CONDITION status.
The sense data is set to ILLEGAL REQUEST/ILLEGAL BLOCK ADDRESS (05h/21h).

If the LBA is greater than the value returned in the READ CAPACITY command the drive
returns a CHECK CONDITION status with the sense key set to ILLEGAL REQUEST.
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7.21 SEEK (EXTENDED) - 2Bh

The SEEK (EXTENDED) command causes the drive tofééek: to th

ternate track is not performed until the drive recelves and processes a command which

accesses the medium.

7.21.1 Command Parameters

The SEEK (EXTENDED) CDB is formatted as sho

n Table 7-73.

s | 7 6 5 4 3 2 1 0
0 Operation Code (2Bh)
1 LUN Reserved (Zeros) Rel Adr
2 Logical Block Address (MSB)
3 Logical Block Address -
4 Logical Block Address
5 Logical Block Address (LSB)
6 Reserved (Zeros)
7 Reserved (Zeros)
8 Reserved (Zeros)
Control Byte

Logical Block Address

Table 7-73

SEEK (EXTENDED) CDB

The logical block address (LBA) field specifies the block address in which to seek.
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7.21.2 Error Conditions

If the LBA is invalid, the drive terminates the command thhaCHECK CONDITION status.
The sense data is set to ILLEGAL REQUEST/ILLEGAL ,_BLQCK ADDRESS (05h/21h).

If the LBA is greater than the value returned in the READ CAPACI-TY::command, the drive
returns a CHECK CONDITION status with the sense key set to ILLEGAL REQUEST.
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7.22 SEND DIAGNOSTIC - 1Dh

BYTE BIT 7 6 5 4 3 2 1 0
0 Operation Code (1Dh)
1 Logical Uit Number | PF | Rerv [ 380 Dev | Unit
2 Reserved ’
MSB
3 (MSB)
Parameter List Length
4 » (LSB)
5 Control

The SEND DIAGNOSTIC comnﬁién‘czl Table 774, requests that the drive perform diag-
nostic operatuons on itself, onthe Iogncal unit, or on both. The only mandatory implemen-
tation of this ¢o nd is the self-test feature with the parameter list length of zero.

lf-test (SelfTest) bit of one directs the drive to complete its default self-test. If the
st successfully passes, the command is terminated with GOOD status; otherwise,

HARDWARE ERROR.
A self-test bit of zero requests that the drive perform the diagnostic operation specified in

the parameter list. The diagnostic operation might or might not require a drive to return
data which contains diagnostic results. If the return of data is not required, the return of
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GOOD status indicates successful completion of the diagnostic operation. If the return of

data is required, the drive will either:

(1) performs the requested diagnostic operation, prepares the data e returned, and
indicates completion by returning GOOD status. The initiator issues a RECEIVE
DIAGNOSTIC RESULTS command to recover the data.

or:

(2) accepts the parameter list, and if no errors are dete ed in the parameter list, returns
GOOD status. The requested diagnostic operation and the preparation of the data to be
returned is performed upon receipt of a RECEIVE DIAGNOSTIC RESULTS command.

NOTE: To ensure that the diagnostic co'fhmand information is not destroyed by a com-
mand sent from another initiator, the. SEND DIAGNOSTIC command should either be
linked to the RECEIVE DIAGNOSTIC RESUL TS command or the logical unit should be
reserved.

DevOfL and UnitOfL
The device off-line (DevOf_L:,

|t off lme (UmtOfL) buts are generally set by operating

it of one grants permission to the drive to perform diagnostic operations that
he logical units on a drive, for example, alterations, log parameters, or
sense data.. The implementation of the DevOfL bit is optional. A DevOfl bit of zero pro-
_hibits diagnostic operations that may be detected by subsequent I/0 processes.

eter List Length

The parameter list length field specifies the length in bytes of the parameter list that will
be transferred from the initiator to the drive. A parameter list length of zero indicates that
no data will be transferred. This condition will not be considered as an error. If the speci-
fied parameter list length results in the truncation of one or more pages (PF bit set to
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one), the drive returns CHECK CONDITION status with
REQUEST and an additional sense code of INVALID FIELD |

Dianostic Pages

This section describes the diagnostic page structure and the dnagnostlc pages that are
applicable to direct-access devices. =

A SEND DIAGNOSTIC command with a:PF bit of 'one specifies that the SEND
DIAGNOSTIC parameter list consists of zero or:more diagniostic pages. This also speci-
fies that the data returned by the subsequent DIAGNOSTIC RESULTS com-
mand use the diagnostic page format descr nual. See Table 7-75.

Each diagnostic page defines a fun on or ah‘isﬁ‘pggation which the drive performs. The
page contains a page header followed by the analyéis data which is formatted according
to the page code specified in the previous SE l:DIAGNOSTIC command.

Drives that implement diagnostic pag
page per command.

re only required to accept a single diagnostic

BYTE BIT 7 6 5 4 3 2 1 0

0 Page Code
1 Reserved

MSB
,  |MsB)

Page Length (n-3)
3 (LSB)
Diagnostic Parameters

Table 7-75
Diagnostic Page Format

é code field identifies which diagnostic page is being sent or returned. The page
codes are defined in Table 7-76.

The page length field specifies the length in bytes of the diagnostic parameters which
follow this field. If the initiator sends a page length that results in the truncation of any pa-

Doc 1028044, Rev A 188 Maxtor Corporation



MXT-1240S Product Specification & OEM Technical Manual
SEND DIAGNOSTIC - 1Dh

rameter, the drive will terminate the command with CHECK . In this
case, the sense key will be set to ILLEGAL REQUEST with the additional sense code set
to INVALID FIELD IN PARAMETER LIST.

 diagnostic parameters
».command than in a

The diagnostic parameters are defined for each page-
within a page may be defined differently in a SEND DIAGNOS]
RECEIVE DIAGNOSTIC RESULTS command.

PAGE CODE DESCRIPTION
01h-3Fh Reserved
40h Translate Address Page
41h-7Fh Reserved
80h Microwire Pass Through
81h - FFh Vendor Specific Pages

Table ‘776
gnostic - Page Codes

7.22.2  Translate Addres F Sage - SEND DIAGNOSTIC

The translate address page ‘allows the initiator to translate a logical block address, physical
sector address ‘or physical bytes from index address into any one of the other formats.
The addressto be. translated is passed to the drive with the SEND DIAGNOSTIC com-
esults are returned to the initiator by the RECEIVE DIAGNOSTIC
d. The format of the translate address page - SEND DIAGNOSTIC is
7. The translated address is returned in the translate address page -
NOSTIC RESULTS. See Table 7-59, RECEIVE DIAGNOSTIC RESULTS
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BIT
BYTE 7 6 5 4 3 2 1
0 Page Code (40h)
1 Reserved
9 (MSB)
Page Length (000Ah)

3 (LSB)
4 Reserved Supplied Format
5 Reserved Translate Format

6to 13 Address to Translate

Table 7-77
Translate Address Page -

es the format of the address to translate field. Valid val-
*6

The supplied format field sp
ues for this field are defit

: s for this field are defined in the FORMAT UNIT command. If
the drive does not support the requested format, it terminates the command with CHECK
1ON status. The sense key is set to ILLEGAL REQUEST and an additional sense

FIELD IN PARAMETER LIST.

translate. The format of this field depends on the value in the supplied format
ogical block format is specified, the block address is in the first four bytes of
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7.23 START/STOP UNIT - 1Bh

The START/STOP UNIT command requests that the dnvespmupor spin down.

7.23.1 Command Parameters

The CDB for the START/STOP UNIT command is formatted as shown in Table 7-78.

sy | 7 6 5 4 3 2 1 0
0 Operation Code (1Bh)
1 LUN Reserved (Zeros) Immed
2 Reserved (Zeros)
3 Reserved (Zeros)
4 Reserved (Zeros) Start
5 Control Byte

_ Table 7-78
START/STOP UNIT CDB

i 'edlate (imm d) bit of one instructs the status to be returned immediately. If the
edia ro, the drive returns the status when the operation is completed.

immediate bit is not implemented by the drive.

art bit of one instructs the drive to spin up. A start bit of zero instructs the drive to spin
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7.23.2 Error Conditions

If a command which accesses the medium is sent to the dfive: éﬂer a STOP UNIT com-
mand, the drive terminates the command with a CHECK: CONDITION status The sense
data is set to NOT READY/DRIVE NOT READY (02h/04h) &
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TEST UNIT READY - 00h

The TEST UNIT READY command provides a way for th tor to see if the drive is
ready. If the drive is ready (able to access the medium without:returning a CHECK
CONDITION status) this command will return a GOO us. However, if the drive is not
operational or in a state that requires an initiator a : ‘RT/STOP unit command) a
CHECK CONDITION status with a sense key of NOT READY will be returned.

Command Parameters

The CDB for the TEST UNIT READY cdhﬁmand is formatted as shown in Table 7+79.

s~ 7 | s s | e s |2 [ 1|0
0 Operation (00h)
1 LUN Reserved (Zeros)
2 Reserved (Zeros)
3 Reserved (Zeros)
4 Reserved (Zeros)
5 Control Byte

Table 779
TEST UNIT READY CDB

e drive is not ready, a CHECK CONDITION or BUSY status is returned. The initiator
canissue a REQUEST SENSE command to find out why the drive is not ready.
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7.25 VERIFY - 2Fh

The VERIFY command requests that the drive verify the”daté’_iwriitén on the medium.

7.25.1 Command Parameters

The VERIFY CDB is formatted as shown in Table 7.80.

e~ 7 | 6 | 5 | a4 | 3 | 2] 1 |0
0 Operation Code (2Fh)
1 LUN DPO |Reserved (Zeros)| BytChk | RelAdr
2 Logical Block Address (MSB)
3 Logical Block Address
4 Logical Block Address
5 Logical Block Address (LSB)
6 Reserved (Zeros)
7 Verification Length (MSB)
8 Verification Length (LSB)
9 Control Byte
Table 7-80
VERIFY CDB

The disable page out (DPO) bit should be set to zero. This feature is not supported.

BytChk

A byte check (BytChk) bit of one causes the specified logical blocks to be read from the
disk and compared with the data transferred from the initiator. The ECC is also checked.
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" VERIFY - 2Fh

Data is transferred from the initiator in a DATA OUT phase, jus’tn as in a write operation. |f
the byte check (BytChk) bit is set to zero, the data is read from the disk and the ECC is
checked for correctness; no DATA OUT phase occurs .between the initiator and the
drive.

Logical Block Address
The logical block address (LBA) field specifies the I
tion begins. ’

block at which the verify opera-

Verification Length :
f contiguous logical blocks of data to
be verified. A verification length of 0000h is not considered an error.

7.25.2 Error Conditions

If the LBA is invalid, the drive terminates the command with a CHECK CONDITION status.
The sense data is set to ILLEGAL REQUEST/ILLEGAL BLOCK ADDRESS (05h/21h).

‘fesult in an invalid block address, the drive termi-
el ONDITION status. The sense data is set to ILLEGAL
OCK ADQBES}S (05h/21h).

If the LBA plus the verificati
nates the command with a
REQUEST/ILLEGAL
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WRITE - OAh

m the initiator to the
ylinder, head, and

The WRITE command directs the drive to write the data*fr ﬁéfe
medium. It also causes the drive to perform an implied seek to
sector which corresponds to the specified LBA.

Command Parameters

The CDB for the WRITE command is formatted a inTable 7-81.

BYTE BIT 7 6 5 4 3 2 1 0
0 Operation Code (0Ah)
1 LUN Logical Block Address (MSB)
2 Logical Block Address
3 Logical Block Address
4 Transfer Length
5 Control Byte

Table 781
WRITE CDB

sfer Length
ransfer length field specifies the number of contiguous logical blocks of data to be
transferred. A transfer length of 00h indicates that 256 logical blocks will be transferred.
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Error Conditions

If the LBA is invalid and/or if the LBA plus the transfer length'result in an invalid block ad-
dress, the drive terminates the command with a CHECK COND N:status. The sense
data is set to ILLEGAL REQUEST/ILLEGAL BLOCK ADDRE (05h/21h). No data is
transferred if this condition occurs. S

NOTE: When using the 6 byte READ Command, th
is not addressable at 512 bytes per sector. Extended READs and WRITEs are required.
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WRITE (EXTENDED) - 2Ah

data transferred from the
ied' SEEK to the cylin-

The WRITE (EXTENDED) command directs the drive to
initiator to the medium. It also causes the drive to perform an i
der, head, and sector which corresponds to the s d LBA.

Command Parameters

The CDB for the WRITE (EXTENDED) command is 1 mattéa as shown in Table 7-82.

s | 7 6 | 5| a | 3 |2 |1 ] o
0 Operation Code (2Ah)
1 LUN {‘Z‘:;;,g FUA | Reserved (Zeros)| RelAdr
2 Logical Block Address (MSB)
3 Logical Block Address
4 Logical Block Addresss
5 Logical Block Address (LSB)
6 Reserved (Zeros)
7 Transfer Length (MSB)
8 Transfer Length (LSB)
9 Control Length

Table 7-82
WRITE (EXTENDED) CDB
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WRITE (EXTENDED) - 2Ah

FUA
A Forced Unit Access (FUA) bit of 01h will cause the drive to write the data to the disk
prior to returning a GOOD status. This may be used to temporarily.disable write cache.

A FUA bit of zero allows the drive to be responsive to-writ : |ng>:if Write caching has
been enabled. S
Logical Block Address
The logical block address (LBA ) field specmes the Iog cac..;
tion begins. :

lock -at which the write opera-

Transfer Length
The transfer length field specifies the number: o] ous logical blocks of data to be
transferred. A transfer length of 0000h nndlcates that no data is transferred and is not
considered an error. :

Error Conditions

If the LBA field is invalid and/or if the LBA plu's the transfer length result in an invalid block
address, the drive terminates the command with a CHECK CONDITION status. The
sense data is set to ILLEGAL REQUEST/ILLEGAL BLOCK ADDRESS (05h/21h). No
data is transferred if this condition occurs.
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WRITE AND VERIFY - 2Eh

7.28

7.28.1

WRITE AND VERIFY - 2Eh

ports the medium verification against ECC.

Command Parameters

The WRITE AND VERIFY CDB is formatted as in

Byre BT Y 6 5 4 3 2 1 0
0 Operation Code (2Eh)
1 LUN DPO |Reserved (Zeros) | BytChk | RelAdr
2 Logical Block Address (MSB)
3 Logical Block Address
4 Logical Block Address
5 Logical Block Address (LSB)
6 Reserved (Zeros)
7 Transfer Length (MSB)
8 Transfer Length (LSB)
9 Control Byte

Table 783
WRITE AND VERIFY CDB

DPO
The disable page out (DPO) bit is not supported by the drive and must be set to zero
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WRITE AND VERIFY - 2Eh

BytChk
A byte check (BytChk) bit of one causes the specified logical. blocks to be read from the
disk and compared with the data transferred from the initiator. he ECC is also checked.
Data is transferred from the initiator in a DATA OUT pha _ _ :
the byte check (BytChk) bit is set to zero, the data is re sk and the ECC is
checked for correctness; no DATA OUT phase occurs between the initiator and the disk
drive.

RelAdr

Logical Block Address
The logical block address (LBA) field specmes th
tion begins.

ical block at which the write opera-

Transfer Length . T
The transfer length field specifies the number of contlguous logical blocks of data that are
transferred. A transfer length of 0000h is not- on3|dered an error.
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7.29 WRITE BUFFER - 3Bh

s~ | 7 6 5 4 3 2 1 0
0 Operation Code (3Bh)
1 Logical Unit Number Reserved Mode
2 Buffer ID
3 (MSB)
4 Buffer Offset
5 (LSB)
6 (MSB)
7 Parameter List Length
8 (LSB)
9 Control

: Table 7-84
WRITE BUFFER Command

This command does not alter any medium of the drive when the data mode or the com-
-bined header and data mode is specified.

nction of this command and the meaning of fields within the command descriptor

block ::depend on the contents of the mode field. The mode field is defined in Table
7+85.
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MODE DESCRIPTION TS
000b Write Combined Header and Data Optional

001b Not Used Not Used

010b Write Data Optional

011b Reserved Reserved

100b Download Microcode Optional

101b Download Microcode and Save Optional

110b Reserved Reserved

111b Reserved Reserved

WRITE BUFFER M‘ de Field

NOTE: Modes 000b.and 001b are included for compatibility with CCS proaucts that
were designed prior to the generation of this manual. These products restrict the maxi-
mum transfer length to 65,535 bytes.

7.29.1 Combmed Head

nd Data Mode (000b)

In this m e, data 1o be transferred is preceded by a four-byte header. The four-byte

ﬂemp:t:‘to ensure that the parameter list length is not greater than four plus the
ngth that is returned in the header of the READ BUFFER command (mode

7.29.2 ) Mode (010b)
In this mode, the DATA OUT phase contains buffer data. The buffer ID field identifies a

specific buffer within the drive. The vendor assigns buffer ID codes to buffers within the
drive. Buffer ID zero will be supported. If more than one buffer is supported, additional
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buffer ID codes will be assigned contiguously, beginning wit one.
buffer ID code is selected, the drive returns CHECK CON ..ON status and sets the
sense key to ILLEGAL REQUEST with an additional sen ie of INVALID FIELD IN
CDB.

Data is written to the drive buffer starting at the location specified:by the buffer offset.
The initiator should conform to the offset boundary requirements r
BUFFER descriptor. If the drive is unable to accept the speci "‘jg:buffer offset, it returns
CHECK CONDITION status and sets the sense key to ILLEGAL REQUEST with an addi-
tional sense code of INVALID FIELD IN CDB.

The parameter list length specifies the maxi r of bytes that are transferred
during the DATA OUT phase to be stored ir ed buffer beginning at the buffer
offset. The initiator should attempt to ensure. that the parameter list length plus the buffer
offset does not exceed the capacity:of the specmed buffer. (The capacity of the buffer
can be determined by the buffer capa'cny* ield in the READ BUFFER descriptor.) If the
buffer offset and parameter list: pecify a transfer that would exceed the
UuliSi Capacity, Uis Giive wii S, \J\JI‘IJ:T:CI‘C SiGti5 and win s&t thie sense Key

to ILLEGAL REQUEST with an addition nse code of INVALID FIELD IN CDB.

Download Microcode Mode' (100b)

In this mode, vendor-spe microcode or control information is transferred to the control
memory space of the drive . After a power-cycle or reset, the drive operation reverts to a
vendor-specific condition. The meanings of the buffer ID, buffer offset, and parameter
list length fields ot specifi’éd by this manual and are not required to be zero-ﬁlled

When'the download microcode and save command have been successfully completed,
the drive generates a unit attention condition for all initiators except the one that issued
the WRITE BUFFER command. When reporting the unit attention condition, the drive
sets the additional sense code to MICROCODE HAS BEEN CHANGED.
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WRITE LONG - 3Fh

The WRITE LONG command requests the drive to perform
block and seven bytes of ECC information. The data and EC
initiator during the DATA OUT phase.

SCSI Deviations

mmand. One block of data is
y a byte transfer length field.

The drive recognizes 3Fh as being the WRITE LO
transferred rather than the amount normally

Command Parameters

The CDB for the WRITE LONG command is formatted as shown in Table 7-86.

vt BTl 7 | 6 | 5 | a | 3 | 2] 1|0
0 Operation Code (3Fh)
1 LUN Reserved (Zeros) RelAdr
2 Logical Block Address (MSB)
3 Logical Block Address
4 Logical Block Address
5 Logical Block Address (LSB)
6 Reserved (Zeros)
7 Byte Transfer Length
8 Byte Transfer Length
9 Control Byte

Table 7-86
WRITE LONG CDB
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Logical Block Address
The logical block address field (LBA) specifies the block at whi
begins.

the write long operation

Byte Transfer Length
This field specifies the number of bytes of data that are avallable riransfer. This is the
sum of the data sector size and the ECC bytes. The ECC fleld is 11 bytes.

CAUTION: The physical location of the READ LONG. and WRITE LONG block address
is computed using the physical sector size instead of the'lo gical block size.

Error Conditions

mand with a CHECK CONDITION status.
LLEGAL BLOCK ADDRESS (05h/21h).

If the LBA is invalid, the drive terminates the o
The sense data is set to ILLEGAL REQU!
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APPENDIX A: CDB BIT DEFINITIONS

Abbreviation Meaning

ARRE automatic read reallocation enabled bit

AWRE automatic write reallocation enabled bit
BytChk byte check bit i
DCR disable correction bit
DCRT disable certification bit
DevOfl devnce oﬂ Ime bit

DPO i

DPRY

DT

DTE

EEC

FmtData

FOvV format opt_pns valid bit
HSEC . hard'sector format bit

Il " incorrect length indicator bit
Immed.. “immediate bit

INS inhibit save bit

PCF “..page control field bit

PER ‘post error bit

page format bit

partial medium indicator bit
parameters saveable bit
read continuous bit
relative address bit
removable media bit
self-test bit

save parameters bit
spare sector bit

soft sector format bit
stop format bit

surface bit

transfer block bit

third party reservation bit

UntOfl unit off-line bit
vu vendor unique bit
WP write protect bit
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APPENDIX B: UNITS OF MEASURE

Abbreviation

Meanlng

A/m
AWG

bpi

Cc

dBA

F

fci

ft

g

Gbyte

Hz

in.

Kg

Ib

Mbit
Mbyte
pA

um

usec

mA

mm

msec
o i
nsec
O¢’

Doc 1028044, Rev A

amps per meter
American wire gauge
bits per inch
Celsius

decibel, A-weighte
Fahrenheit

flux changes per
foot

_nanosecond
oersted

relative humidity
revolutions per minute
watt

tracks per inch

binary values
hexadecimal values
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LIST OF ABBREVIATIONS
ACK. Acknowledge

ADR. Address

ANSC. American National Standards Committee

ANSI. American National Standards Instituté H

async. Asynchronous

BCV. Buffer control valid

CDB. Command de__s_é:;:' _,:ovr._block; Th’éﬁstructure used to communicate requests from an
initiator to a logical unit on the SCSI bus.

éndéjr;dé Association

ié-bit signals, plus a parity-bit signal, that form a DATA BUS.

DMA. Direct memory access
ol fase bypass
ECC. Error correction code

ECL. Emitter-coupled logic
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EDAC. Error detection and correction
ElA. Electrical Industry Association

ENDEC. Encoder/decoder

EPROM. Erasable Programmable Read Only Memory

ERA. Erase all
FCC. Federal Communications Commissio
FW. Firmware

G. Constant of gravitation
gnd. Ground

HDA. Head/disk assembly
h. Hexadecimal
hex. Hexadecimal

HW. Hardware

1/0. Input and/

ISG. Intersector.gap

arge-scale integration

LSTTL. Low power Schottky transistor-transistor logic

LUN. Logical unit number, an encoded 3-bit identifier for the logical unit.
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uC. Microcomputer

ucomputer. Microcomputer

MFM. Modified frequency modulation (encoding)
MO. Magneto optics
uP. Microprocessor

MSB. Most significant bit

MSG. Message

MTBF. Mean time between failuresy.‘_ ‘
MTTR. Mean time to repair

N.C. No connection L
nom. Nominal . i
OEM. Original equipm’:’en‘t‘;manuféct'u”rer
PC. Polycarbonate

PCB. Printed circuit board

PLL. Phase-locked loop

ked osc':'illator

.. Peak to Peak
PROM. Programmable Read Only Memory

ptrn. Pattern
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RAM. Random-Access Memory
REQ. Request
RLL. Run-length limited

ROM. Read-only memory

rsrv. Reserved

R/W. Read and/or write

SCSI. Small Computer Systems Interfac
std. Standard
SW. Software

sync. Synchronization, synchronous

M. Write Once Read Multiple

XFER. Transfer
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GLOSSARY

arbitration winner. The arbitrating SCSI device whichbh' the highest :.SCSI address.
assert. A signal driven to the true state. |
bit. Binary digit

byte. Eight consecutive binary digits

connect. The function that occurs.whe or selects a target to start an

operaton.

disconnect. The function that occurs when a target releases control of the SCSI bus

allowing it to go to the BUS FREE phase.

false. A signal value of zero

hard error. An error which.is not réco’\'/erable by read retries, excluding ECC correction.

INTERMEDIATE s
tion of each command
set. S

negate. A signal driven to the false state

: . True signal value

parity.s' A method of ensuring the accuracy of byte values

reconnect. The function that occurs when a target selects an initiator to continue an

operation after having been disconnected.
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reserved. Bits, bytes, fields and code values that
standardization.

device.
signal lines DB (7 - 0).

status. One byte of information sent from.:
each command.

target. A SCSI device that performs an sted by an initiator, in this man-

ual, usually a disk drive.

TBD. To be determined. Values which : not.:deﬁned as of the date the manual is

published.
true. A signal value of one

or code values that are vendor specific.

vendor unique. The bits, fields,

zero. False signal value
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