


NOTICE TO MXT-1240S OEM MANUAL USERS 
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The features below are listed in the MXT-12405 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 

• Rotational Position Locking (RPL) Field 

• Report Log Exception (ALEC) Bit 

Section 7 .2.2, Page 76 

Section 7.4.6, Page 109 

Section 7.4.9, Page 114 

• Enabled Extended Contingent Allegiance (EECA) Bit Section 7 .4.9, Page 114 

• Ready AEN Permission (RAENP) Bit 

• UNIT ATTENTION AEN Permission (UAAENP) Bit 

• Error AEN Permission (EAENP) Bit 

Section 7.4.9, Page 114 

Section 7.4.9, Page 114 
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PREFACE 
·.-.·· . 

The purpose of this manual is to provide all of the technical informafibfrygll ~~~~ i~ install and use 
Maxtor MXT SCSI disk drives. It is intended for evaluation and integration ~hgiq~ers who are building 
or assembling a total computer system. This manual does notiJlp.llJ~e the information needed to re
pair these disk drives. For this information contact the Maxtor SeryiCeCel"lfE:ltin San Jose, CA. 

Chapter 1 is a description of the disk drives, including specifications'.Qhapter 2 provides the informa
tion you need to prepare drives for installation. Chapter:fcov~rs inst£1tation. Chapter 4 provides in
formation on disk drive operation. Chapter 5 provides informatlqnpn various configurations and on 

the electrical interface. Chapter 6 continues the di$Cl1$$iol"'loH th~ irlterface with information on the 
SCSI phases. Chapter 7 concludes the interface dis2ussiqn with information on the SCSI commands 
supported by the drives. 

Maxtor publishes descriptive brochures and daJ;:i sheets, this original equipment manufacturer (OEM) 
technical manual, and a quick reference guidefbrE:)9ch product line. Changes that affect the content 
of any manual are covered by addenda or revisions tcfthe affected manual. 

Maxtor reserves the right to make changg$ ar%:libdfuprovements to its products without incurring any 
obligation to incorporate such or imprqyements in units previously sold or shipped. 

REFERENCE NUMBERS 

For information concerning qrive set-up and operation, contact Maxtor Technical Support at 
(800) 2-MAXTOR. Outsi(je.of th~'tJi§,rMaxtor Technical Support can be reached at (303) 678-2700. 

. . .. 
"' ... " 

:':' ':":':::. .. : 

To receive Maxtor prg~[JCt literature via facsimile machine, call the MaxFax hot line at (303) 678-2618. 
For various informati8Hondi$tributqrs. drive parameters, installation tips, and application notes as well 
as Maxtor product literatu~g. Ow. Maxtor Bulletin Board may be accessed via modem at (303) 678-
2222. Your mo.detri$pould be set for 2400 baud with eight bits and one stop bit. 

For informatidrl (E~g~fdih~ ~6 AT/XT™, PS-2™, and Macintosh® applications, contact Storage 
Dimensionf>.frlG, (Sbl}""[ec:;hnical Support at (408) 879-0300. 
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1.0 DISK DRIVE DESCRIPTION 

The MXT-1240 SCSI (Small Computer System lnterfab~j di§k••l~i~~:m::;: high capacity, 

high performance, random access storage devices which u~~'Q9nremovable 3.5-inch 

disks as storage media. Each disk surface emplgy§pne moveabi~ head to access the 
data tracks. See Figure 1 •1. 

Figure 1•1 
MXT-1240$ Disk Drive 

·*~'~;!~~:include a controller embedded in the drive electronics. Some of the 
,,:•::tij$4ltin~Tfiijij~fits of having an integrated controller include the elimination of a separate 

coqtroller prihted circuit board (PCB), reduction in the number of associated cables, and 
,:'''''\@i:t@:!Jitlination of the controller-specific power supply. 

··:···::\•:•:1::(' 
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 MAXTORO™ rotary voice coil actuator provides 

performance usually achieved only with larger, higher powered linear actuators. The 
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than conventional designs, permitting the us~ of 4p to eightdisks. 

The drive's electrical interface is compi:ltipl~ witht~~ ANSI SCSl-2 standard, plus the 
Common Command Set (CCS) requi~ernerits, The drive's size and mounting conform to 
the industry standard 3.5-inch formJ«ac::tor for disk qrives, and uses the same direct cur
rent (DC) voltages and connect9rs. F()pqetails on this connector see section 5.2.2, 

Power Connector. 

The commands supported by the dri.ve at~Aisted and discussed later in this manual in 
Chapter 7.0, SCSI Commagqpescripticms. For more information on Group O and Group 

1 commands for direct-ace~$,$ devices; see the reference documents below: 

ANSI X3.131-198~j§QSI, ~~etiCan National Standards Institute, Inc., June 23, 
1986. 

X3T9.2/86-1-09 Rev 4.B CQ$ of the SCSI, American National Standards Institute, 
Inc. June 2a\c19as. 

J ·' t·:;.}: ... ·>.·· 

1.1 PRODUCT S~ECIFlCATIONS 

This se::i:~ iH~u;Qgs• specifications for performance, function, environmental limits, 

physl8~i¢imensiolls; reliability, error rates, and DC power requirements. At the end of 

tt1i$ sectipn, ttt1:ir~ is a list of the standards and regulations that apply to this family of disk 
dHv~$;./······· 
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1 .1 .1 Performance Specifications 

CAPACITY UNFORMATIED 
PER DRIVE (Mbytes) 
PER SURFACE (Mbytes) 

CAPACITY FORMATIED* 
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 (µsec) 

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 

<1.5 
2.0 
8.5 
8.5 
9.0 

20.0 

<300 

5.0 
10.0 

256 

:( :~Ag~al ca~ciw~vailable depends on user-defined 
.+· pa@inetersJ1elected in the format operation. The 

.. ,.,.,.. f .·=·=·· tt d ,.,.,.,.,. . bo I I d . 5 b \'t> ,,.. grma e c.c.ipac1ty a ve was ca cu ate using a 12 yte 
:::=::sector. .,,,,=,=.=? ··.·.·.·.··:·:::-· 

···:·:::::-·-·.·.·. 

Table 1•1 
Performance Specifications 
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1.1.1.1 PERFORMANCE SPECIFICATIONS BY ZONE 

£':)32 
z UNFORMATIED FORMATIED CYLINDERS TRACKS SECTORS RECORDING FLUX 
0 DISK DATA RATES DISK DATA RATES PER ZONE PER ZONE PER TRACK DENSITY DENSITY 
N (MB Its/Second) 512 Bytes/Sector BY ZONE (bpi) (fcl) 
E (MB its/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 32.53 27.09 314 4,710 63 42,430 31,822 

5 35.69 29.68 314 4,710 69 42,170 31,628 

6 3829 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 

. ? 

fi iTable\1 ·2 
Perforn1a~6e ,~e;~iil~atlons by zone 

.. :::::. 
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1 . 1 . 2 Functional Specifications 

Doc 1028044, Rev A 

ROTATIONAL SPEED (rpm) 6,300± .5% 

RECORDING METHOD 1,7 RLL 

TRACK DENSITY(tpi) 2,600 

DATA HEADS ~5 

SERVO HEADS 

DISKS 8 

ACTUATOR TYPE Rotary Voice Coil 

SERVO TYPE Dedicated/Hybrid 

Table 1•3 
Functior1af Specifications 
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1 .1 .3 Environmental Specifications 

EQUIPMENT OPERATING 

AMBIENT TEMPERATURE 41° to 131° F (5° to 55° C) 

MAXIMUM TEMPERATURE 2° C/5 min. (3.6° F/5 min.) 
GRADIENT Below Condensation 

RELATIVE HUMIDITY 5 to 95% Non-condensing with 
Maximum Gradient of 20%/hr 

ELEVATION -1,000 ft to 10,000 ft 

VIBRATION, ALL AXES .5 G Peak 
(Inputs to Frame of Drive, 1·2K Hz) 

SHOCK, ALL AXES 3 G (No Errors) and 10 G 
(Inputs to Frame of Drive) (Recoverable Errors) 
(11 msec Pulsewidth, Half Sine 
Wave) 

AUDIBLE NOISE 30 dBA (Sound Power at 1 Meter) 
(Random Seek, 1 OOms Delay) 

Table 1•4 
•' ._ ..... · 

Envirorjmental Limits 

::t~~~:~::nHf r~::::::.:- _/t·· 

1.1.4 Physical <§~ecJfi~~~i~ri~ ? 

HEIGHT 

WIDTH 

DEPTH 

WEIGHT 

1.625 in. (41.3 mm) 

4.000 in. (101.6 mm) 

5.750 in. (146 mm) 

2.2 lbs. 

Table 1•5 

~ 
EQUIPMENT NONOPERATING 

-40° to 149° F (-40° to 65° C) 

2° C/5 min. (3.6° F/5 min.) 
Below Condensation 

5 to 95% Non-condensing with 
Maximum Gradient of 20%/hr 

-1,000 ft to 10,000 ft 

1 G Peak 

50G 

Not Applicable 

Physical Dimensions (Without Bezel) 
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.·.·.·.·.•.:•::••!.:::: .. . ,_, .. ·._: i.~ ~-.: r.: ~-~ ~-~ ~.~ ~.~ ·. ·. ·::=:::::~: ;:::;:;:·.· .. ··::::· 

1.1.4.1 TRANSLATED INTEGRATION VALUES 

MXT·1240S 

HEADS 15 

CYLINDERS 2,513 

SECTORS PER TRACK 44-85 

Table •• h6• · · \. 
Translated lntegf~tip~ Values 

1.1.5 Reliability Specifications 

MTBF 

PM 

MTTR 

300,000 POH, Typical Usage 

Not Required 

30 Minutes 

COMPONENT DESIGN LIFE 5 Years 

Doc 1028044, Rev A 

Table 1•7 
~~~llablllty Specifications 
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1.1. 7 

MXT-1240S Product Specification & OEM Technical 

Error Rates 

RECOVERABLE ERRORS * 

UNRECOVERABLE ERRORS 

SEEK ERRORS 

PROBABILITY OF MISCORRECTED DATA 

Less Than 10per1013 Bits Read 

Less Than 1 o per 1017 Bits Read 

Less Than 10 per 10 7 Seeks 

Less Than 1 O per 10 24 Bits Read 

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

Table· 4•~1J <•• u•· <·············· 

DC Power Requirements 

VOLT AGE (Nominal) +12V DC +SV 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 50mV 

Start Up 

Table 1•9 
DC Power Requirements 

for Drive with Single Ended Outputs 
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... ''.:,} 
:/~i::::::::: :::===-:·:·:=::.:-:-:·······:····· 

.-.·.·.·.-.·.·.········· ··.;.: 

VOLTAGE (Nominal) +12V DC +5VDC 

.. ,.,:) 

REGULATION +5% ±5% 
1:: ? 

-10% 

CURRENT (Average) .70A 1.20A 

CURRENT (Maximum) 2.5A* 1.83A 

POWER (Average) 8.4W 6.0W 

RIPPLE (Maximum, P·P) 120mV 50mV 

• Dunng Dnve Start Up 
)\) ,, .. ,.· . 

Tablij' d,10 
DC Po~~L Reqtilfeip,nts 

for Drive witij Qm,~rential Outputs 
(Tailgate PCB ~tt~btl!,~:F to Drive) 

=-:·::.:::-. 

1.1.8 
SCSI lmplementa!l~~~J:;V&W&W ). 

OPERATION COMMAND OPERATION COMMAND 
CODE NAME CODE NAME 

OOh 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) 
07h REASSIGN BLOCK 2Ah WRITE (EXTENDED) 
08h READ 2Bh SEEK (EXTENDED) 
OAh WRITE 2Eh WRITE AND VERIFY 
OBh 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 
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1.2 
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\;t: 

.......... :/<. 

Standards and Regulations 

.·.·>.-::.:-:-:·>· 

The Maxtor MXT-1240S disk drive satisfies the following staridarg$ and regulations: 

UNDERWRITERS LABORATORIES (UL) is United St~t~~:-~~f~~Y:GC~;~, Standard for 
·.·.·-:·:·:···:::<·.·. 

Safety, Electronic Processing Units and Systems. l,.tf 

CANADIAN STANDARDS ASSOCIATION (CSA) i~::eih~di~tt~w~y: CSA C22.2 No. 220, 
1986, Information Processing and Business Equiph:wrn='(con~umer and Commercial 

Products). /: .. :;. "!:::,,,,,;= 

TECHNISCHER OBERWACHUNGS-VEREIN ~H.$.:!NkA~D e. V. (TUV) is Technical 
Supervisory Association of Germany. 

INTERNATIONAL ELECTROTECl·Usll~:: ~:dMMJSSION (IEC) is International Safety 
Commission; IEC 950 (formerly 3~0),'s~{@~y,gf lntohnation Technology Equipment. 

CAUTION: This equipment g~~6?at~$·:~d:~~:s radio frequency energy, and may 

cause interference to radio and tel~wslbfit((;!f)eption if not installed and used in strict ac
cordance with the instructions in this /nanuaF 

You may find the FCQ ~:~~l~t::~~ (! Identify and Resolve Radio TV Interference 
Problems helpful. Tt:JM·tJQQklet is avaflable from the United States Government Printing 
Office, Washington, o.c::2049g,siOck number 004-000-00345-4. 

Maxtor is not r~$.ponsible for a~~ :;~dio or television interference caused by unauthorized 
modifications t<§ltie:qrive. It i$,:lhe responsibility of the user to correct such interference. 

For the file. :~~;~~ ~::~:::h~~~:=:tandards see page iii at the front of this manual. 
.::::· :::::::::::.:-. ::::-. -: 

. .:::::· :,'·:·,',·_,·.·_,'.=,·.=_,·'.:".· 
.;:::~:}):>-

1ti~ maid.~!,~t~m~nti of the Head/Disk Assembly (HOA) are the air filter, the head amplifier, 
.=th~i!i®,§JtiHAUWfmotor, the actuator latch, the read/write head assembly, and the spindle 

.:::::mqJor: ::g~gJ:;Jgure 1 •1 , earlier in this manual. A brief discussion of some of these parts 

.::.·,·.t· idi'ib:ws. .,,,,,,,,, 
·:::::: 

The disks and read/write heads are assembled in a Class 100 environment and then 
sealed within the HOA. The HOA contains an absolute filter, mounted inside the casing, 
to provide constant internal air filtration. See Figure 1 •2, below. 
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0 

0 

0 0 
·<:<::>\:. 

A](~j'j :~~~::. 1~~stem 

Drive Mecha'nlsm 

The H o.ll·ii~:,p, s~:~I:~ s~~assembly containing the mechanical portion of the disk drive. A 
brushless db fuplpr ¢6ntained within the spindle hub rotates the spindle and is con
troll~JtP.Y a dedidit~~ microprocessor. Shock mounting is provided internally in the HOA 
al)d''e;t'~rhally at vibration isolators to minimize transmission of vibration through the 
tt.~me. THQJram~:'is the mechanical assembly holding the HOA and PCB . 
• · ····::::::::::::=·==·==·-:.:=:::·· 

·-:-::::::;;:)}~::::::-. 

. :::::::::::;::-:-:-:--

:::; ::fh~i't@9.¢/write heads are mounted on a head/arm assembly, which is then mounted on a 

ball b~'~ring 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-

Doc 1028044, Rev A 1 1 Maxtor Corporation 



MXT-12405 Product Specification & OEM Technical Mal'l.ual 

1•• } . ··•·•· semblies are connected to the voice coil, the voice coil movement is transfert~d. through 
the pivot point, directly to the heads, to position them in cylinder over the 
desired track. 

··::< 

·:-::::<>:::::·:··. 

<#jgure 1·3 

Head Po~itfoning Mechanism 
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Actuator movement is controlled by the servo feedback signajJrom the servd'head. The 
servo information is prewritten at the factory and is used fofttMfonowing functions: as a 
control signal for the actuator to provide track crossing ~ignals ~µri.no. ;:I seek operation, 
for track following signals during in-cylinder operations, aridtgrJli:Tilng information such as 
index and servo clocks. Servo information also provides the tlffiiog*) divide a track into 
sectors used for data storage. The servo control has a deditated microprocessor 
for fast, optimized performance. 

Read/Write Heads and Disks 

The disk drive employs state of the art s.lidetsand11i~Df~s. The configuration of the slid
ers and flexures provides improved a~r~dyharp.ic stability, superior head/disk compliance, 
and a higher signal-to-noise ratio. 

The disk media uses a nickel-cq~alt::~~iiia.1l!m:•=t~at yields high amplitude signals, and 
very high resolution performanc~.:¢tifb.pared to bonventional oxide coated media. It also 
provides an abrasion and impact ~~~isl~tit$µrface, decreasing the potential for damage 
caused by shock and vibrajipflpljring~&~ippihg. 

Data on each of the da~~ su ~~des)~ ~~~~ or written by one read/write head. There is one 
surface dedicated to s.etv~informatior)in each disk drive. 
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2.0 DISK DRIVE SETUP 

J3 

J1 

Jumper locations are identified in Figure 2•1. 

JP6 

{ 

MOTOR St~~f > 
WITH POWER ~ARITX·· 

... J ? • Tij:idisk d~:-~: shipped as SCSI ID 6 as shown in this figure. 
/~~~}: ~t?::::: .... 411 solid d9:ts indicate that the drive is shipped with 

· <rnthP$B jumpers installed. 
·-.:-:;::::::::::::::..· ..... 

Figure 2•1 
PCB Layout 

scsf'.i:b 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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'\\ 
. __ :{: 

..::?ii\ ?~tr ~~r~:f :~r :::: ... 
Table 2•1, is a reference table for the SCSI ID jumper configur~ti'~~.-the 1o:'li~~'the prior
ity on the SCSI bus. An ID of seven is the highest priority devic~ configura
tion, and is usually used by the initiator. 

PINS 
SCSI PRIORITY 5&6 

ID (MSB) 

0 Lowest Out 
1 

l 
Out 

2 Out 
3 Out 
4 In 
5 In 
6 In 
7 Highest In 

In = Installed, Shorted/ 
Out = Not Installed, oP~n . 

PINS 
3&4 

Out 
Out 
In 
In 
Out 
Out 
In 
In 

Out 
In 
Out 
In 
Out 
In 
Out 
In 

T~hle <~j:i, f 
Jt§:C$bJQ, ;4µm~ers 

.·.·.·.·.·.·.·.·-:-:.·-·.·.·.·.··::::::;:;:;::::::::::::·:::::·:·:·:··· ·.-.···.··:::::::·.<··· 

The disk drive is ship~~"::: ;~~ry with an ID of six. This ensures that sufficient 
jumpers are available for any:~a~r~§s except seven, which is usually reserved for the host 
system. 

DRIVE Spt~~i:ffj:ij\111·2: 
MODE 

Wait for START 
Command 

Start When Power 
Applied 

J6PINS9&10 
(spin with power) 

Jumper Removed 

Jumper Installed 

Table 2•2 
Summary of Power-Up Options 
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.· ·.·. 

Walt for START Command: With no jumper on pins nine ari~~~~~;~~'.ifi:~8isk drive 
does not spin up until the initiator issues a START/STOP UNffJ1 Bh) comm~nd with the 
start bit set to one. ? 

/·.·.·. > 
Start When Power Is Applied: When pins nine andteh qf 46 are jumpered, the mo-
tor starts as soon as power is applied. The disk drive is shippedlhtt)i§configuration. 

2.3 TERMINATOR POWER SELECTION 

Power to the terminators may come internallyftom the nicl~···rtr·i""' or externally from the 

SCSI bus. 

The drive electronics are capable of sensing if the host is providing power to the termina
tors. If the host is not providing pow.er,. the disk driye automatically provides power to the 
terminators via a regulated (active)powetSQL1rce. By removing the jumper from JP?, the 
drive is prevented from supplyingterminatiohJ'.)()Wer to the SCSI bus. 

2.4 PARITY · .... ' ·.·.· 

_><:)///::.::.'.:':.)}/\::\ .. '.:::~:~.;~.:;::.:::. 
Parity can be disabled by rerridvin~. the jumper from pins seven and eight of JP6. Odd 
parity detection is ince>fP<:>t~Wd by thEfdisk drive. 

The disk drive is shipped with paHtY detection enabled. 

2.5 SECTOR SIZE. 

.. . 

The disk qrive i$ shipp~d from the factory formatted with a default sector size of 512 
bytes. ·V~H&q§pther SEJCtor sizes are also supported. 

2.6 ltfTERFACE TERMINATION 

.99~1 devipEJ§/equire proper interface termination. The first physical device and the last 
phy§ical device on a SCSI bus daisy chain must be terminated. See Figure 5·1 in chapter 

t ... 5 9fthis manual. Remove the terminators from any devices in between. For instance, if a 
dl~K •. ~rive is in the middle of a SCSI bus daisy chain, remove its terminators. The location 
of the ~five terminators is shown in Figure 2•1. 

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 
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have a round outline. Also, note that pin one is always the 61~~:st ~i~ fo the power 
connector, J3. 

NOTE: Both terminator packs (RN1 and RN2) must beprient~qvy/tlffh~ dot (pin one) 
toward J3 for the disk drive to work properly. 

As shipped, the interface signal lines are terminaJ~dwith two removable 220/330 ohm 
resistor network packs. Resistor tolerances in theierffiihati:frMtwork should be ±5% or 
less. 

The devices driving the disk drive inputs sh6h1d pe op~h collector devices capable of 
sinking at least 48 milliamps at a voltage lev~l .9JJ~ss than 0.5 volts DC (7438 or 
equivalent). 

Devices receiving the disk drive outpJ)l§ shouldbe.pt a SCHMITT trigger type to improve 
noise immunity (74LS14, 74LS240, ofequiyalent). The initiator should not load the bus 
with more than one standard lovypqwer Schott~ytransistor-transistor logic (LSTIL) load 
per input line, and should terminal~ allinput signals with 220/330 ohm terminators. 
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.·.·.·.·-:·:···:·:-:.:::::::::::: :.·:::;.:::·:;:;:· .. 
······.·.·.·.·.·.-.·.·.·.-... ., ........ :-.·:·:·:-.·.:=:-:-. 

2. 7 SERVICE CONNECTOR 

Connector J4, whose location is shown in Figure 2-~~lt~tt~r~r;;~ice connector 
provided for serial input, the synchronous spindle, and LED sodfqe current. Its mating 
connector is a Berg 697641 O part. Pin assignment~ .. er~ shown in T~ble 2•3. 
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PIN2 PIN4 PIN 6 PINS 

CNMI DTR Gnd 
SPDL 

Pulse Ref 

PIN 1 PIN3 PINS PIN7 

Gnd DTX Gnd N/C 

Table 2·3 
J4 Service Connector Pin Assignments 

When an LED is connected to pins nin~ ~rialeh; if fUh6tions in the same manner as the 
LED which is mounted on the disk drive·siaceplate. This is typically used in cases when 

. . 

the drive is mounted in a position WQf,He the tg.D is not visible or the faceplate is 
removed. 

Pins three (transmit data, DTX) arip foot {M~ceive data, OTA) are the main communication 
lines. Pin two is for factory use only. pins fiV'e and six are signal ground lines. Pin eight is 

used to synchronize the spip91E:l§ iQrr1l.lltiple drive applications . 

. - ... 

2.8 SPINDLE SYNCH.RONJZATIQN( 
•' ··-:.:<:\\h::.:_:::..... . .. 

The MXT-12408 disk drives a;: ~t)I; to synchronize their spindles together for use in disk 
drive arrays. Tt:Jfi;; is accompliSQE:lcl by having all drives in the array synchronized to a com
mon pulsed ind~j$i.QtJi:il. Thi§ Synchronous signal can be provided by either an external 
source or th$mastePdtiV~·phd can be transceived on the service connector (J4 pin 8). 
See Figure 2·3 onJlle nexf page for a diagram of a disk drive array. 

If the sy~~PUl~ij~are to be supplied by a drive, only one drive in an array may transmit it. 
All other drivesWiitt0¢eive the sync pulses and synchronize their index pulses to it. 

Th~ :~~~igyr~tipfi/for the synchronization-spindle bus is a twisted pair cable, 
d~i§ytPffiiiR~dfrom the master to each slave drive. This twisted pair cable is connected to 

. tne.SeNic~§onnector (J4) on each drive. The mating connector is a Dupont part num
bel'.69764-0fo or Berg part number 697641 O. 

TQ~JlUIT)ber of drives that can be attached to the array depends on the length of the bus 
conh~Piing each drive to the source of the sync. signal and the amount of current sup
plied by the terminating resistor. If the MXT-12408 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 thetra~s~i~sidh tine, oppo
site the 2K ohm terminating resistor, which is between the sigp9I and +SV. 

NOTE: The terminating resistor must be supplied by th~pser a$p9(!.t:)}the cable 

EXTERNAL 
PULSE SOURCE 

(OPTIONAL) 

DISK DRIVE 
MASTER 

DISK DRIVE DISK DRIVE 

L J 
: y 
' ' ' ' 

2K 
: : __ ----------------- .... ..._ _____ .J--....,.,.+4;:;µ~~~~.__-----~~ 
: _____ ---- ------------ __ ....:.TW=IST.:..:E=D..:....:PA""'IR..:....:C::.:..A=BL=E-+"'""""'----"~=-----------' 

Figure <?~a 
System Cabling With One DriVedn Master Mode 

After power is reset, the drive will be ioan independent spindle mode, not configured for 
either a MASTER or SL~Vlg mode. !;agh drive must be configured for the appropriate 
mode of operation. This configur~tion is accomplished via a MODE SELECT command 
with Page 04h settingtB~fWL bits htbyte 17, bits o and 1. The master drive will gener
ate the spindle-synchronizatiq11sync pulses with the slave drives to receive the sync 
pulses. The connection betweehdrives for the sync reference pulses, is a bi-directional 
line. The mastegcan be eitherJtie host, a drive, or an external signal source which gener
ates the sync ref~fel}Pe pulses/Again, refer to Figure 2•3. 

. -··.·.·-·-·.··· 

If the inde* p~lseear:·~~ be.generated by an external source, they should be a negative 
going TT.I( pulse Wifh a IJ}inimum width of 2 µsec and a frequency of 1 OS Hz ±0.5%. See 
Figure 2~lftore~iagra111bf this signal. 
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Sync Pulse 

~~sec 

u---------.. ----·.···················tJ ..... . 

,_. 9.524 ± 0.048 msec "f'•I ••••>· 

Slave Index 

~ ,,... 25 µsec ( worst case, no shock or vibrati<)Q) 

___.n.___ __ ---....,......_ _ ___.n...._ 
FigiJrt:I ?~4 

Synchron1zaU9n Ref~ren9e Pulse 

The RPL and Rotational offset fieldsdn MbDE SELECT/MODE SENSE Page 04h are 
used to control the spindle $ynchrof"li?i;itic>n. 

APL Mode 

OOb Indicates that spindle synchronization is disabled 

01 b The drive operates as a synchronized-spindle slave 

10b The drive operates as a synchronized-spindle master 

11 b Not Supported - Master Controller 

Table 2·4 
Rotational Position Locking 

i:{~::''.J rotational offset indicates the amount of rotational skew that the drive will use when 
§yntj:Jrgnized. This is the numerator of a fractional multiplier that has 256 as its denomina
tor (e.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 ATTENTION condition with an 
Additional Sense Code (ASC) of 06h with an Additional $.~nse QQg~ gµ~fifier (ASCQ) of 
SCh (APL status change) will be posted. Additionally: if~up~eque~t to achieving syn
chronization, the drive detects a loss of synchronization and hbj!tQ operation is being 
executed, a check condition of UNIT ATTENTION WiJll APL status change will be posted. 

If an 1/0 operation is being executed, and no other~;~;~:~~~::;~~:xists, the drive will re
turn a CHECK CONDITION status. The Sem~~ Key will'fi¢.. Recovered Error if the drive is 
able to recover. If it is not able to recover. th~Mthe ~ense K~y will be Hardware Error, with 
an additional sense code of APL status change. 

NO TE: The number of slave drivesth;~:b!~ ~::;;::;;:attached to the master drive is 

dependent on the cable length and.p;gte,L1t cap~bilftyof the open collector driver. 

A fault tolerant method would b~~µ?l 10S''f!li,:(fF.01%) crystal oscillators as the master 
synchronized-spindle with a butiJ/;fiiltP.µLto eadh slave drive. 

On the J4 connector on th~f(Qfl(Of th~ ~~~~. ~in 9 is +5 volts, the maximum current rat
ing is 100 milliamps. A prefiitteif#owifibption would be an external power source . 

. · · .. 
·. .· .. 

If the requirement is (orant,ED to Bedisplayed on the drive, some allowance in current 
calculations must be madJ; Bite tP tnb fact that a common connector is used for both the 
LED and synchronized-spindl~'. The LED is connected from pin 1 O (-LED Orv) to pin 9 
(+5 volts). 
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3.0 DISK DRIVE INSTALLATION 

This chapter includes the information you need to install the MX.f-1240S disk drive into a 

PC chassis, specifically regarding mounting and shipping considetc:ltions. 

3.1 MOUNTING 

The drives may be mounted on any axis. Certain ... i:;....,itchingpbwer supplies may emanate 

electrical noise, which can degrade the specified r~~q·grror rate. For best results, orient 

the drives so that the PCB assemblies C:l!~fl9Uac:IJ~B~hfl8these noise sources. 

Twelve mounting holes, four on ttieJ:mttom ahdJour on each side, are provided for 

mounting each disk drive into an eridbsbr~h·The site and location of these holes, shown 
in Figure 3•1, are identical to indp§trY standard$.>Overall height, width, and depth, along 
with other key dimensions, are sH6whin figure ~M. 

CAUTION: Mounting scr(3yyl(3ngth5rnustbe chosen so that no more than 0.125 inch 
of the screw is available.tO~iJferfHefiame mounting hole. The PCB must have clear
ance. The torque applied to the mounting screws should be between 4 and 6 inch
pounds. 

3.2 AIR FLOW REQUIREMENTS 
-:-:-:.. ·:·:<·. 

It is recommg~~:~ ih~lairJl9w over the PCB have a minimum velocity of 3.6 feet (1.1 me-
ters) per s¢tond+.. ······ .· .. ·. 
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5.750 ± 0.020 in . 
..-----------(146.05±0.25mm.)-------"------1~ 

SIDE VIEW 

r 4X 6-32UNC 
/ (BX Total) 

~L~-~-·~1-~nt-in-i --+--------~:~~~~~-.,. _2._362...1±4~.oi;oi'':11~'''4/h),@,,...g .... 4.44:::::~=1-(106:ig~~~.1 
/ (59.99 ± 0.25 mrrit. 

0.125±0.010 in. 
(3.18±025mm.) 

Doc 1028044, Rev A 

------ 3.430±0.005 in . ...;/'_""'·...:·, .. ~=----.~~~,.-:'"'!:,.,.,,.,.~ 
(87.12±0.25 mm.) / 1.200±0.010 in. 

- (30.48±0.25mm.) 

4X 6-32 UNC 

J~ki±o.010in.--..t---- 2.375±0.010in. ---4•~1 ~0.19±0.010in 
j44.45± 0.25 mm.) (60.33 ± 0.25 mm.) (4.83 ± 0.25 mm.) 

Figure 3•1 
Outline, Top and Side Views 
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/ 

/:;:;:;::): !!: .... 
. ::::::::::::=?t?:~~;j~:::::-::·:::::· 

···-::::::;:;:: 

/ 

3.3 

..... !:::. 
i 4

• ·.'t4- t\i,!!J:ri'VABLE FACEPLATE 

:• .:!!lit::::\\.)y· 
.·.<·:·.·.;. 

.. ::::~:~:;: ::::::::::::::::-. 

Figure 3•2 
Removable Faceplate 

45::~~,~:::1t: sequence of evems during the drive self-test and inlt~l~ation 
"••·::::;eqµ~11ges. The self-test sequence is performed upon power up, and is followed by the 

initi~ii¥ttion 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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Self-Test Sequence 

The self-test sequence is executed upon disk drive powefl.lpkThe selHest sequence 

verifies the integrity of the hardware. This test is not an ~x.haustiv9 .. l"l;;t:r(:;lware diagnostic, 
but simply a check of the major components for full funCtibh(llit}'. The drive does not re
spond to a SELECTION phase on the SCSI bus for about the ffrsfr?§O milliseconds of the 
self-test. 

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

• Hardware Reset Test - This routine teststhe .. rpicroprc>C~ssor, program ROM check
sum/buffer controller, external program RAM/disl{fqrmatter, and the SCSI reset latch 
for the proper power up condition. If ~oyoftti~§~t~~ts fail, the disk drive can only be 
reset by a POWER UP condition. 

: --.:·: 

• Microprocessor Test - This rout.in~ t&sts m~ mi~rbprocessor's internal memory, timers, 
and register bank switching fqrprqper opefa.tiqh. 

:::::::::::::>-:·::;.: ·-:_,, 

• Program ROM Checksum/Buff~r 66rittoller Test - This routine tests the buffer con
troller for proper operation'. ,\II the l".egisters are tested and the buffer controller is en
gaged to access randomill~Pfggs fuemory (RAM) . 

. :· ··:::.: ... 

• External Program RAM ;(9st - This routine tests the external RAM by writing and read
ing four test patterns to eachjpcation. 

If any portion ofJhe self-test fail~, except the hardware reset test, the disk drive can be re
set by a SCSLbl.J~ [{!::SET condition or a power on RESET condition. The failure of the 
hardware re~ettest is ci:>p§ipered a catastrophic failure and the controller can only be re
set from sydh a f(;!Uure t>Y a power on RESET condition. 

)/ )}::::::.· .. :. ::.":": 

In It ial;~:;;~~::l~~»g~~:ce 
l;h~ initiJi;~i:l~iQQ§~:~ence is executed for any one of the following three reasons: 

' {~ ~~~~::N condition occurs 

< the SCSJ bus -AST signal is asserted 

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

• <~~~f~·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 
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:))\{:(~j~i~. ~tt}\t::::. .. 
NOT READY sense key. Commands that may complete with GOOD st~tBM•p~ior to the 
drive being ready are REQUEST SENSE, INQUIRY, ~UART/STOP UNIT, READ 
BUFFER, and WRITE BUFFER. 

After the disk drive has spun up, the drive uploads th~ ~OQ§ ~@~~~·~arameters and 
drive configuration. An initiator should not request any MODE se,f)ISE parameters until 
the drive is ready. 

Self-Configuration 

When the disk drive powers up or is reset, it config~·f¢~Utself from the MODE SENSE pa
rameters saved from the previous form9t(~p~f'.afi6iF6FthJ MODE SELECT command with 
the save parameters bit set (byte one, bitzero). This includes the drive's exact model 
number returned in the INQUIRY cc:>tnmand arldtt:ieMODE SELECT page parameters. 
Refer to section 7.4, MODE SELECT, ~rjq §~ction7.6, MODE SENSE later in this man

ual, which describe the parametersin the "'1dbl;sELECT pages. 

UNIT ATTENTION Condition 

A UNIT ATTENTION con~;;;~~:;~:~;::~~~ for each initiator whenever the disk drive has 
been reset (by a BusHb.r;y1cE RES~T message or a RESET condition) or when the 
MODE SELECT param~t~t$·1;t~ye.been changed by other initiators. The UNIT 
ATTENTION condition (sense k~yi06h) is returned in the sense data by the drive in as
sociation with ti}~ CHECK COl)lpiTION (02h) status byte. The UNIT ATTENTION condi
tion persists fot:~~QJ:l.ipitiator uptil that initiator issues any command other than INQUIRY. 

If an INQL)J~~CQ~:~~di~·~:ceived from an initiator with a pending UNIT ATTENTION 
conditiol)(pefor~:::fhe di~l<-drive reports CHECK CONDITION status) then the drive re
ports ariypijppjpg sens.~data and preserves the UNIT ATTENTION condition . .............. :.:.:-:· .·.·. 

If ~··REQJ,JEST ·;~~~E command is received from an initiator with a pending UNIT 

AITENT!QN.&QQdltion (before the disk drive reports CHECK CONDITION status) then 
Ah~i:d.tive+~P&Hs<any pending sense data and preserves the UNIT ATTENTION condition 
••IDJtie'§~:h$e .. data. However, the CHECK CONDITION is cleared, and thus GOOD status is 
r~tQtned ~aKsubsequent command, which then clears the UNIT ATTENTION from the 

l>. seci~e data. 

3.4 SHIP.~ING 

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 mutti~~~;;;~:~l,Jbntainers. 
Users can ship the drive installed if the nonoperating shoc~3md vibration limits are not 
exceeded. 

NOTE: Warranty requires use of the original packing··ifh~t~(!~f~~h~~;~ipping the drive 
alone. 
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4.0 DISK DRIVE OPERATION 
·.·. ..:· ..... ·.·.-:.:-:::::.·· 

The MXT-12408 drive consists of read/write, control, arlctihtf)rjab~ el~btmnics, read/write 
heads, a servo head, a head positioning actuator, a disk driv~ ffldtgf/Spindle, media, and 
an air filtration system. The components perform functions: 

interpret and generate control signals 
position the heads over the desired track 
read and write data 
provide automatic error correction to the data 
provide a contamination-free enviro11m~nf > 

provide a controller to interact with thJ lnitifitor 
maintain precise spindle rotatiog ~PE3ed. 

~:> .. · ··-:::::::{::::.:.: .. 
4.1 READ/WRITE CONTROL ANtf$.CSI CONTROLLER ELECTRONICS 

All of the disk drive and controller elec:;tronics are packaged on a single printed circuit 
board (PCB). This PCB,wl'll¢hincludestwo microprocessors, performs the following disk 
drive functions: 

data separation 
reading/writing of data 
index detection 
head positiohiJ]g 
head seJ~~ion 

disk dfiVe selrftion 
faultdetectioh 
recallbr~tiqpon power up 
track positi6npgyhter 
pdw~r and spe~d control for spindle disk drive motor 

• .··• .. · disk Q'.riY~· 4tmto-speed indication 
• OOqf:lltdfihg for WRITE FAULT conditions 

c0rifrgl9f~ll internal timing. 
························· 
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The PCB performs the following controller functions: 

• error detection and correction 
SCSI bus disconnecVreconnect functions 
SCSI bus arbitration 
defect handling 

• data transfer 
automatic retries 

• data buffering 
command linking 
sector formatting. 

4.2 TRACK AND SECTOR FORMAT. 

- INDEx7"1.J 

The standard track format is org~Qi::: i~~d•:rtQmtiered data segments, or sectors. See 
Figure 4•1, Sector Format. The ~~gtbt$,:•@.r~ addiiessed via the logical block address (LBA} 
in the SCSI commands. The methdd.,of~~ping is 1,7 code. 

··:::::.. ·::;:·· 

,, •• •••i~l~·~~~~~~:·•·;~~~ICAL SECTOOS 

SECTOR Lr 
SECTOR;,__.r~=-:::;-;::-;::-::-~AD~D~RE~SS~A~R~EAL=:::;:::::~i:t:=;:::::::;==:=;.::.EDA~TAA ~AR~EA~:;:::=:::;::=::::;:::::!~ 

WRITE ti~c :V'<i,i ADDRESS CRC ~~ WRITE :v~~ :~ DATA ECC ~~ WRITE ISG 
SPLICE 00 PATTERN FIELD 00 SPLICE 00 PATTERN FIELD BYTES OO SPLICE 00 

I a 1 16 I 1 .... ,,,,,•••••••••···,,., ... 2 I s I 2 I 16 I 1 1 s12 I 11 I s I 2 I . I 
BYTES 'BYTES BYTE .. ,,, m&.!§L .. :~YTES BYTES BYTES BYTE 'BYTES BYTES BYTES BYTES 

···.·.·.·.·.·.··:···· 

4.3 "Efi@.Qft CORRECTION 

Figure 4•1 
Sector Format 

• LENGTH VARIES WITH SECTOR 
SIZE AND BAND LOCATION. 

The MXT-12408 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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:·:···:-··:-:-:-:-:::::: '·_:.·.:.-: •. :.!_f ~.~~-~:.::_::.·:.· .. ·, 
tion of single burst errors up to 11 bits in length without any n;;~h;~i~~i·d~t'~y~ or inter
ruption of data. Additional error correction capability for doyplr burst or great'er than 11-
bit errors resides in the firmware or "off-line" and is invoked as piut of the_ error recovery 
algorithm. 

The 88-bit ECC, both hardware and firmware correction ~d~s. pr,Q.yides increased error 
correction capability, thus allowing a significant irpprpvement in bdth the recovered and 
unrecovered error rates along with a very low miscdH~aidfrpr&o@ility. 

For additional information on error correction, see Ta~l'~:1;~ and ~ection 7.4.3.4 . 
. ::::::::::· ·-::::. 
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5.0 INTERFACE 

5.1 

5.1.1 

This is the first of three chapters on the SCSI interface. 
on the logical interface and the electrical power interface. 

SCSI INTERFACE 

This section includes information on initiatot~target confiJurations, signal definitions, pin 
assignments, and the connector. 

Initiator-Target Configuration~>. 

The SCSI interface offers a nur:nb~r o~ ~~l&fi=~}~d~antages which facilitate the intercon
nection of the disk drive with on~ .. (8htn9I~) corhputer systems. Unlike traditional micro
computer disk interfaces, such as·srso6qr'ESDI, SCSI supports multiple peripherals 
and different peripheral typg§,_J:tll opehWng on the same bus structure. Figure 5•1 shows 
examples of typical configOt~ji,~H~l? 
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··:::-

HOST 
SYSTEM 

HOST 
SYSTEM 1 

HOST 
SYSTEM2 

I 

D 

50-PIN 
~ RIBBON CABLE 

HOST, MULTIPLE DEVICE 
(SINGLE ENDED VERSION) 

Figure 5•1 
,=:::fit::. Typical SCSI Configurations 

:::·" ·::::::::: 
.. /( :-::::: 

"\~: . 

.. /\:;:::::: :::::::::: :~:~i~iifa:=:::::: .. 

SCSI 
DEVICE 

SCSI 
TERMINATOR 
PAKS 

DEVICE# 1 

REMOVE 
TERMINATORS 

REMOVE 
TERMINATORS 

DEVICE#3 

TERMINATORS 
INSTALLED 

.,,::: \tf\::<·. /> 
· ''Tfj•J~XJ-1240S also supports multiple initiator configurations consistent with the estab

lish~H:i~'rt>itration cycle outlined in the SCSI standards. Configuration changes are made 
by sc's1 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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:::: ::-. 

. ·:====:::::: \t\~:'.{t· f m~ 
The SCSI implementation used in the disk drive is intended td facilitate high~~peed data 
transfers between the initiator and the drive. Interconnection.between the ihitiator sys
tem(s) and the drive is via a fifty-pin ribbon cable. The driy~ 'ffid~ be configured as either 
single ended or differential. 

Logical/Electrical Signal Definitions 

The SCSI bus uses eighteen signals. Nine signal~ ~~: ;d~ ~~; ~~bit data bus, with one 

data parity bit; the other nine signals are for toe SCSI coijtrol lines, which coordinate bus 
activity for transfers of commands, data, statG~/ari? mess~ges. The interface signals are 
listed below; refer to the SCSI standard for further.4~ia.,ils.' Pin assignments of the con
nector are provided in sections 5.1.3 ariq§i1±4; Mf~Firfthis chapter. 

Across the SCSI bus all signals are IQw~true. The signals are asserted, or active, at Oto 
0.8 volts DC, and negated, or inaqti~~>~t?s§to 5.2Svolts DC. This low-true logic is indi
cated by the negative sign whicti:E>re.cedes th~:§jgllal name. 

-RST 
The -RST (reset) signal is ~l.lPr~tied ~lgnal ~~serted by the initiator, causing the disk drive 
to do a RESET, seH cor:iflQUrg:=~HdfetHtri to the IDLE condition. This signal is normally 

used during a power-u1tsequenbe~ Th~ -RST pulse should be at least 25 microseconds 
wide. 

-SEL 
The -SEL (sel~pt) signal, acqgrripanied by the disk drive's SCSI ID bit (zero through 
seven) is asserteq py ~he initi.cifor and causes the disk drive to be selected. The -SEL 
line must be.n~gated'byJIJE) initiator after the disk drive asserts the -BSY line in response 
to a prope.ri~eleQtj9n. Jh~W~ignal can be asserted by the arbiter (initiator or drive) in the 
ARBITR.AJION ,phase:\ The signal is also asserted by the disk drive during the 

RESELECTt@~·.phase.'. 

-ssvt> 
T.ti¢ -BSX (py§y}::•signal is an or-tied signal asserted by the disk drive, indicating that the 
6ti~::l~tbeitigU~ed. It is also asserted by the arbiter during the ARBITRATION phase and 
.pyJhelritti~!Qrand the drive during the RESELECTION phase . 

. ::.·:::::::: ·:;]b 
·.·::: :=:=::> •.•• 

•\:~_rtior:i of the -CID (control/data) signal by the disk drive indicates that command, sta-
t~~=;::6r:Jhessage information is to be transferred on the data bus. Negation of this line in
dicatet that data is to be transferred on the data bus. 
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-1/0 
When the -1/0 (input/output) signal is asserted by the disk drlv.~ it indicates that informa
tion is transferred to the initiator from the drive. Negatiorvof"th~lsignal indicates that in
formation is transferred to the drive from the initiator. N&l~ that'·:Jopµtm~~ns toward the 
initiator, and output means toward the drive. 

-REQ 
When asserted by the disk drive, the -REO (requ~§{):§ign~Fm¢tigates that a byte is to be 
transferred on the data bus. -REQ is negated followihg as~ertioh of the -ACK line by the 
initiator. 

-ACK 
The -ACK (acknowledge) signal is as§~rteu:6yitfi€:Wiltiator, following assertion of the 
-REQ line, to indicate data has beenacc~ptegby the initiator, or that data is ready to be 
transferred from the initiator to the qj§~!:frive. ::.)\QKis negated following negation of the 
-REQ line. 

-ATN 

The -ATN (attention) signal is ass~rt~dbYlh~ initiator to indicate the ATTENTION condi
tion, which is a request byJt1~ initiator for.the disk drive to enter the MESSAGE OUT 
phase. ..:::;::/ >=>:(::<::;:.•?\ . 

.. :•: ······•::\::::::\:.,.;.::: .. : .. :_·.·· ......... ·.·.···· . 

-MSG 
.. :::::=-· 

The -MSG (messag~) sigh°~fi)§.~§~rted by the disk drive during one of the message 
phases. Messages may be eith~fJN or OUT, depending on the state of the -1/0 signal. 

-DB (7-0, P) ) jjf\::t .:: ? •· 
The eight bi(;1Jr~ctioria1::(:!ai~J:ms lines (DB 7-0) and parity line (DBP) are used to transfer 
eight bits qfparaU~I data ~hda parity bit to or from the initiator. Bit seven is the most signif
icant bit../§~s zer(fthrougp seven are also used as SCSI ID bits during the ARBITRATION, 
SELECTION!~® RES!;LECTION phases. Data bus parity (DBP) is odd. 

·.·.·.·.·.·.··:;:····· .·•· 

~[~ A~$!!gnm@nts and Connector (Single Ended) 

:·::TD; Mit1?.4PS communicates with an initiator system via a fifty-pin connector, J1. The 
· ' 1dgi¢a11electri6a1 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 5•3, 
· <te6nnector Locations Rear View of Drive. ··.·.·.·.·.·.·.·.·.•. ..: , ·. <:::::~~~~~r?~r 
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•fr1tW~h.,, 
PIN SIGNAL DESCRIPTION DRIVEN BY NUMBER NAME 

2 -DBO Data BitO Host or Drive 
4 -DB1 Data Bit 1 Host or Drive 
6 -DB2 Data Bit2 Host or Drive 
8 -DB3 Data Bit3 Host or Drive 
10 -DB4 Data Bit4 Host or Drive 
12 -DBS 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 
34 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 -CID Control/Data Drive 
48 -REQ Request Drive 
50 -1/0 Input/Output Drive 

ALL ODD PINS (Except Pin 25) Gnd Ground 
PIN25 Open (No Signal) 

Ended SCSI Bus) 
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················•··········· ;················· 

·.·.·.·.·.·.·.··:·>:·>>>:·:·:.>:·:.:.··:::·:·:·:::·:<·:·.·. 

2.680 ±0.015 in. (68.07 ±0.38 mm) 

STRAIN RELIEF 

··::~~fjrt\:}:::::·:=::<·:·.· · · · · 

-f,.,r-t·-+ ___ o_.5_0 _in._(1_.2_~-~-~-;n_. (-64-.0-1~m~·:"""i ~-······_•\_\_:~''~I T +- ~-~~~(:!"':!) 

TRIANGLE INDICATES 
POSITION ONE 

m~==giiililm~n 

0.100 in. (2.54 mm I 0.060 in. (1.5~:~~~POLARIZING KEY I 
~ ~- •W*Z~ll:H::t±lh -~ 

2.680 ±dl~15im•(§8.07~.~8 mm) 

-.I I.- 9;1-0q~1hJ?·54 ~~)? ... 11--0.038 in. (0.97mm) 
">\:;'\;\:: .. · ... 

... ~j~ure 5•2 

••r.... SCSI Cable Connector 
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\i\. 

Cdhnector Lod~tlons, Rear View of Drive 
·: ::::::::::::::... .•.·.· 

·::;:::{\~)?:::::..· ;:::{:::: 

.. ·.:===\:~r~t!J!t)]:~~=:·· 

This §~ption cie's6tj~~$ the power-up sequence for the MXT-1240S, and the two con
ne_ptb'f§\~$sociated ;;/1th the electrical power interface. These connectors are the power 

gqppectgt;.4.8~PQthe frame ground connector, J4. 

''\'ti@rp9w.~r (+5 volts and +12 volts) may be supplied in any order. Both power supplies 
mu.sF~~ present and within the tolerances of the power sensing circuit, before the motor 
will spin up. Typical current draw during power up is shown in Figures 5•4 and 5•6. When 
the spindle 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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·::::· 

·•· ::· .•.. \[!) 
::=-:.=-· ~rtt?-·:::.:-:·=·Ji:?:::: ... 

its recalibration sequence whenever power is applied or the $cs1 STARfJ$f OP com
mand is invoked via the SCSI bus. 
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.0h;;::r :ll;h~ / 
l,AMPS 

2.5 

2.0 

1.6 
1.4 

.8 

_121---

Typical 12V Supply Current 

oL-.-5------8.5---;.1~'.'1'.4:-:..ill,,., 2Eill1322:::.:_ ____ ~t, sec. 

J.. l Spindt at "l·· .... ,:::1 .. 
On Spe~ \ · .. , .....•. , . < ::~eady 

1.0 

.8 

AMPS '6 

.4 

.2 

Spin 
Up 

.·:·:·: 

;:::/=\~:~{:-:;:·. 

Typical ~~ ~UpplyCurrent 830ma 

o<•L.. _,;;;;;;;;;;;;.,.... __ ..;..._ ________________ _ 
/? 0 \ :: tJ1 

.,::111:.l 
Motor 
Start 

sec 

Figure 5·4 

20 

t 
f a: 

Typical Power Supply Currents During Start Up (In Seconds} 
(Single Ended Version} 
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l,AMPS 

Typical 12V Supply Current FullstrOl<eS~k 

1.6 - - - - - - - - - - -

1.4 

.Si---~ 

1.0 

.8 

.6 

.4 

0 .0035 .0155 

l 
Seek Start ..... seek.End 

······.·.·. ·.··.·.· . 
. ·.·.·.·.·.·.·.··. '. 

Typical sV Supply Current 

20 

t 
Max Seek s 

G> 
15.. 
E 
0 
(,) 

Figure 5•5 

ms 

830ma 

Typical Power Supply Currents In SEEK Mode (In Milliseconds) 
(Single Ended Version) 
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.. } :·.:_: .. :_: .. :_:._:•:•.:···_::_:._::::.·_:!'::~:~··::·'_,·:·:.:·:.'.'·'.'·'.=:·.·. /f trr% 
Power Connector 

The four-pin DC power connector J3, is similar to AM P's MAfESN-LOCK connector part 

number 350543-1. J3 however, is surface mounted to t~e PCB tC\Hl~rOian free-hanging 
as the AMP part is. The recommended socket housing tffa.fi~99mpatible with connector 
J3 is AMP part number 1-480424-0. The recommended femaM ~O.p~ets that are compat
ible with connector J3 are AMP socket part numb.~r~ .350078-4 (strip) or 61173-4 (loose 
piece). J3 pins are numbered and assigned as sR6wAiRf'lg1 .. t[E~5·6 below. Figure 5•3 

··:-> 

shows the location of J3. = . 

4 3 

Pin 1 ~;+2voc 
Pin 2 = +12 VGfound,Retum 
P!n 3 = +5 V GrouncfReturn 

. Rm.4,,,.,.,,.t§V·oc 

.·.·:·:·. Figunr 5•6 
< -43: Power/Connector 

·::;: ... ::::: 

\:'\:::::;:,{' 
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·::::· 

BUS FREE phase 
ARBITRATION phase 
SELECTION phase 
RESELECTION phase 

::::~:·. 

COMMAND phase \ 
DATA phase ~ \ 
STATUS phase I 

These phases are c~ii.~q!jyely termed the 
lnformati99[fft~riM~FiiH~~~~. 

MESSAGE phase I 
:-· ··-:-:-:· .. 

The various phases are defined btthJ~taJ!;~pp~;~bs1 bus signals-SEL, -BSY, -MSG, 
-CID, -110, -REQ, and -ACK. ]hgSCSI bU~Q;:!il never be in more than one phase at a 
time. Figure 6•1 shows the sigri~Jseqµ~nce of the eight phases. The figure has been 
provided for your reference while r~~?irigttj~tbllowing sections. 

No TE: A new phase ct<:>~i-!:fft,f.:tfilgi~:ii'un.til;he -REQ signal is asserted for the first byte 
0 fth h e newp ase. 

-SEL -BSY 

HI HI 
HI LO 
I l&T 

T l&T 
HI LO 
HI LO 
HI LO 
HI LO 
HI LO 
HI LO 

.·.-... -... ·.·•·.•.·•· ........... -..... ·.·•·.·.· 

Doc 1028044, Rev A 
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-MSG -C/D 

x x 
x x 
x x 
x x 
HI HI 
HI HI 
HI LO 
HI LO 
LO LO 
LO LO 

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

-1/0 

x 
x 
x 
x 
HI 
LO 
HI 
LO 
HI 
LO 

Table 6•1 

BUS 

x 
ID 
IDs 
ID 
Bytes 
Bytes 
Bytes 
Byte 
Byte 
Byte 

Signal States and Bus Phases 

47 

PHASE 

BUS FREE 
ARBITRATION 
SELECTION 
RESELECTION 
DATA OUT 
DATA IN 
COMMAND 
STATUS 
MESSAGE OUT 
MESSAGE IN 
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INFORMATION TRANSFER PHASES f 

BUS FREE ARBITRATION SELECTION RESELECTION COMMAND DATA IN DATAOUT~tlJS MESSAGE 
IN 

MESSAGE 
OUT 

---
T-~E61 1 DRIVEN A,_i--1 _ ... n T J I /J 

ARBl.m-ATOR.) ( 1 ,, ) 

r:J1 r U_ I _fl) T T nl'-"I .. Tt-T----t-T---+l-~h..,_.....,+-2Jt ...... --+-T---+-T---t r-_ ,Jlf_ ~\ --+-;~~,:~1 .. f -MSG!- - - _, 
T 

-110 Tl---_, __ _ 

- - - I- - -i-, I Ll Ir > I[ 
~.:·A· ....... 11 .• 1L .. _ ....... __ ...,__-i 

&6Rfo\ \>.. XFER XFER 1 BYTE 1 BYTE 

I 
BYTES ::: \LENGTH LENGTH 1 BYTE PER MSG PER MSG 

::: ~ ~:: ~~ ::: ~ ~: ~.~.~:~~f: f ~i::~ ~-........ r ;~ 
,,~:~~ T -DB 

TANDI 

I ·INITIATOR 
T •TARGET 

6.1 

~ ARBITRATOR T 

ARBITRATOR'S I'S AND T'S ID I'S ANtfi"S ID. .:•· 

ID ... ···•· ~ 
HIGH= NEGATED LOW =ASSERTED 

:::::. .. 

i:::~;;q ~~yl!n:~g~~:n &·,:, SCSI Phases 

BUS ::~:~~:~': •· 
Th~ ::d ~REtt•'ph~~e is used to indicate that no SCSI device is actively using the SCSI 
h~s.~oclthat it is available for subsequent users. BUS FREE occurs when the drive re-

. Ml;l.~es .J§sy following a RESET condition, or certain message phases (that is, 
COMMAND COMPLETE and DISCONNECT). 

6.2 h!ll\jj••;~,lf RATION 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-

Doc 1028044, Rev A 48 Maxtor Corporation 



MXT-1240S Product Specification & OEM Technical Ma~pal 

vice then examines the data bus. If a higher priority SCSI ID bif~~i~t~·on th~'d~tk bus, the 
arbitrating device loses arbitration and releases -BSY and t.h~J'Jata bus. Otherwise, the 
arbitrating device wins arbitration, asserts-SEL and becorn~~th~Jnitiator. 

NOTE: Implementation of the ARBITRATION ph~~6 ls<~ ~~;i!~ option. The 
ARBITRATION phase is required for systems that use the dis'cbiin~pJ!reconnect feature. 

6.3 SELECTION PHASE 
. . .... 

-:: ··: 

!f the initiator wins arbitration. it enters the SgLEQJ!ON phase by continuing to assert its 
own initiator SCSI ID bit and asserting the target's.$Q§!)D bit. The initiator then negates 

-BSY (-SEL remains asserted by t!J¢.:joltiat6r)?? if the initiator supports discon
nect/reconnect, the initiator must ass~rtihe+ATN line prior to the negation of -BSY. 

If the initiator does not support arbii;~iiab;Jhe~'';~~ ~ELECTION phase is entered from 

the BUS FREE phase. The initiat§rasserts'6hivt!i~ drive's SCSI ID bit and asserts-SEL. 

During the SELECTION phase, th~ d~tV¢ IJiaintains a negated -1/0 line so that the 

SELECTION phase may beJ:li§~irigui~h~d trdm the RESELECTION phase. 

The drive determines t!:)~t i~ ~~s !.:>.(;?~~ ;;;ected by detecting its SCSI ID bit asserted on 
the bus (as determin~<nb,t,=m,~ ID juAAp~rs-see section 2.1, SCSI ID Selection, earlier in 
this manual). : \. 

If more than twoJDs are assert~c:I on the data bus, or parity is enabled and bad parity is de
tected, the drhi~::aq~§. not respbnd to SELECTION. 

···::::::::::::::::::_.:::.. >:.: 

The drive ~§:;rts,7B~~ ~h~r detecting that it has been selected. 

tor mustJ(\~gate fSEL atj~ may remove the IDs from the data bus. 

6.4 RESELECTIC5°Nf PHASE 

At this point, the initia-

A1ti:rJ;t.l~tOhnecflng to free the bus for other activity, the drive reconnects when it is ready 
,Jq;JraM~fijfa:ta.ta' or status across the bus. The drive arbitrates for the bus and, H it wins, re

// '~'~t~pts th~''i~foator. RESELECTION is very similar to SELECTION, except that the -1/0 
/iiL:::.sigpal line is asserted. The drive asserts its own SCSI ID bit and the SCSI ID bit of the ini

·.· '''==tij@qr which is being reselected. The drive releases -BSY (-BSY was already asserted 

dur1Hg:al-bitration) and continues to assert -SEL. The initiator detects that it has been 

select~d 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 ~~i~;). ~~g Figure 6•1, 

Signal Sequence Chart for SCSI Phases. 
..::::.:.·.··.·.·.:::·:.:-::·. 

After reselecting the initiator, the drive sends an IDENTl~Y me~§c:tg~JQ identify itself to 
the initiator. See section 6.5.6.14 later in this chapter for ade§priptfon of IDENTIFY. 

......... . 

If the initiator does not respond to the reselection..within a selec~i~h time-out delay, the 
drive releases the bus and then rearbitrates for the 60§,fryiJ"lgJo reselect the initiator. It 

does this up to 255 times, or until the initiator responds opfhe drive is reset. See Tables 

6•2 and 6•3. . ... 
. ·.-.·. ·.· 

NOTE: The drive does not disconnect if, d~ri~~fh:? $~LECTION phase, the initiator 
does not set its initiator SCSI device IQ ¢.Ii tHe fJ(J~ ~hdlt the initiator does not send an 
IDENTIFY message out (with bit six asserted).(() the drive. 

6.5 INFORMATION TRANSFER PHAS 

·.· .-.·.·-·.·.-.-. 

The -CID, -1/0, and -MSG signalsare l.lsegto distinguish between the different informa-
tion transfer phases (COMMAND, DA1;A, STATUS, and MESSAGE). The drive controls 

these three signals and thetgtdr~.Bohfrbls all changes from one phase to another. The 

initiator can request a MESSAGEQUT phase by asserting -ATN, and the drive can cause 

a BUS FREE phase qyd~lil§s.erting 2$EL and -BSY (and all other SCSI bus signals). 

The information transfer ph~~~~ b~~ one or more -REQ/-ACK handshakes to control the 

information tra~~fer. Each -R9p1-ACK handshake allows the transfer of 1 byte of infor
mation. Duririg to~ informatiotf transfer phases, -BSY remains true and -SEL remains 

false. Additipqally, d1.JtipgJhe information transfer phases, the drive continuously en

velopes th~·::..REQ!-ACK handshake(s) with -C/D, -1/0, and -MSG in such a manner that 

these cqrjfrol sigrfais ar~valid for a bus settle delay (see Tables 6•2 and 6•3) before the 

assertidhbt&B~O of the first handshake, and remain valid until the negation of -ACK at 
the end of the'fa§t]J~.iidshake. 
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NAME DELAY TIME 

ARBITRATION DELAY 
ASSERTION PERIOD 
BUS CLEAR DELAY 
BUS FREE DELAY 
BUS SET DELAY 
BUS SETILE DELAY 
CABLE SKEW DELAY 
DATA RELEASE DELAY 
DESKEW DELAY 
HOLD TIME 
NEGATION PERIOD 

2.2 µsec 
90 nsec 
800 nsec 
800 nsec 
1.8 µsec 
400 nsec 
10 nsec 
400 nsec 
45 nsec 
45 nsec 
90 nsec 
25µsec 
200 µsec 

RESET HOLD TIME 
SELECTION ABORT TIME 
SELECTION TIMEOUT DELAY 
TRANSFER PERIOD 

250 msec (Recommended) 
(Set During MESSAGE Phase) 

TabJe •...... 6•2 
SCSI Bus Timing {SCSI-I) 

NAME 

ARBITRATION DELAY 
ASSERTION PERIOD 
BUS CLEAR DELAY 
BUS FREE DELAY 
BUS SET DELAY 
BUS SETILE DELAY 
CABLE SKEW DELAY 
DATA RELEASE DELAY 
DESKEW DELAY 
HOLD TIME 
NEGATION PERIOD 
RESET HOLD TIME 
SELECTION ABORT TIME 
SELECTION TIMEOUT DELAY 
TRANSFER PERIOD 

Table 6•3 

DELAY TIME 

TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

SCSI Bus Timing (SCSl-2, "Fast") 
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Asynchronous Information Transfer 

The drive controls the direction of information transfer by mearis gf the -1/0 signal. When 
-1/0 is true, information is transferred from the drive to the ipitiatoi. Wl1EO'lLl/O is false, in-
formation is transferred from the initiator to the drive. 

::::-:::::::::: ... :·. . 

If -1/0 is true (transfer to the initiator), the drive finstcisserts -DB (tib, P) to their desired 
values, delays at least one deskew delay, plus a c~~le skew Cl~lay (see Tables 6•2 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 th.Je at .. the drive/the drive may change or re
lease -DB (7-0, P). It then negates -REQ. After--Rt;Qis false, the initiator then negates 
-ACK. After -ACK is false, the drive ffl~ycofifinueth~transfer by continuing to drive 
-DB (7-0, P) and asserting -REQ as descfibeqabove. 

If -1/0 is false (transfer to the driye), th~ gfiye r:~dests information by asserting -REQ. 
The initiator asserts -DB (7-0, P;)tqJheir c:iesit~q\talues, delays at least one deskew de
lay, plus a cable skew delay and ~$:Sert.~7ACK. Again see Tables 6•2 and 6•3. The initia
tor continues to assert -DB (7-0, P)Uptffiagq is false. When -ACK becomes true at the 
drive, the drive reads -DB (hQ. P) andthen negates-REQ. When-REQ becomes false 
at the initiator, the initiatqrm~yBtfailgeOr release -DB (7-0, P) and negates -ACK. The 
drive may continue theJransferby .. cisserting -REQ as described above. 

Synchronous Data Transfer 

... . 

During the ME;SSAGE2 phase,Jhe initiator and the drive establish a -REQ/-ACK offset 
and a transfer.period. T:l'le l)ynchronous mode, once established, remains in effect for all 
DATA pha,~es until a RESET condition or power cycle occurs. 

. . ... -----.·---- _. 

The -R~dl4&Q;1< offset~pecifies the maximum number of -REQ pulses that can be sent 
by the target fri ijqyance of the number of -ACK pulses received from the initiator, 
thereby~l)tablishi~ga pacing mechanism. If the number of -REO pulses exceeds the 
r1911lber gf7 AQfSpulses by the -REQ/-ACK offset, the drive does not assert -REQ until 
.ih&n~~tl)(Ckpulse is received. A requirement for successful completion of the DATA 

. pp~seistry~JJhe number of -ACK and-REQ pulses be equal. 

< The drive asserts the -REQ signal for a minimum of one assertion period. The drive waits 
~ffeCiSt one transfer period from the last transition of -REQ to true, or the minimum of a 
n~g~tiph period from the last transition of -REQ to false before the drive asserts the 
-REQsignal. 

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 
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.. . . 
.................. 

least one transfer period from the last transition of -ACK to tr~!. ~; ~~r ~ Mtpimum of a 
negation period from the last transition of -ACK to false, bef9.re the initiatorasserts the 
-ACK signal. 

. - .. 

If -1/0 is true (transfer to the initiator) the drive first asserts 4()13 (7~o'. ~) to their desired 
values, waits at least one deskew delay, plus one cable skew delay (see Tables 6•2 and 

6•3), and then asserts -REO. -DB (7-0, P) are h~l9 ... Y.~lidfor a minimum of one deskew 
delay, plus one cable skew delay, plus one hold time aftefthe t:1SSertion of -REO. The 
drive asserts -REO for a minimum of one assertion perioc:f. The drive may then negate -
REO and change or release -DB (7-0, P). T.he initiatorreads the value on -DB (7-0, P) 
within one hold time of the transition of -REOtotrue. The initiator then resoonds with an 
-ACK pulse. 

.-.·.-.-... -.·.·.-..... ·.· ··-· 

If -1/0 is false (transfer to the drive) the initiator transfers 1 byte for each -REO pulse re
ceived. After receiving a -REQ pulse;Jhe initiafortirst asserts -DB (7-0, P) to the desired 
values, delays at least one deskew delay, pllJ$ one cable skew delay (see Tables 6•2 and 
6•3) and then asserts -ACK. The. in ..... itiator h01Bs±.DB (7-0, P) valid for at least one deskew 

···.·- ·-·-·.· 

delay, plus one cable skew delay, ph.ispne hold time (see Tables 6•2 and 6•3) after the 
assertion of -ACK. The initiator asserts ...05cK for a minimum of one assertion period. 
The initiator may then negc:1Je-:-ACK al1p may change or release -DB (7-0, P). The drive 
reads the value of -DB (7~0; f>)withil"lOl"le hold time of the transition of -ACK to true. 

COMMAND Phase 

After the drive i$Selected andbas received the IDENTIFY message, if any, the drive nor
mally switchest8lg~ .. fOMMAND phase. The 6, 10 or 12 bytes of command information 
(command de$Gript6ftilg91<:~pr COB) are transferred from the initiator to the drive. 

If enableg, parity is checked on each command byte. If bad parity is detected, the com
mand ig ~bpqgd. The drive switches to the STATUS phase, returns a CHECK 
CONDITION sfattl§.1 .~nd sets the sense data to ABORTED COMMAND/PARITY ERROR 
forJhllfllJ'litiator. The drive then switches to the MESSAGE phase, returns a COMMAND 

GQMPLl;Tl;me§s3.ge, and goes to the BUS FREE phase. 

>:~;;~~~~:::~and byte transfer, the -ATN bit is checked; if set, the drive switches to 
ih~\\'1ESSAGE OUT phase, and receives and then acts on the message. 

6.5.4 oA1-AJ•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 comrn~~d i~ a~~~~d. The con
troller switches to the STATUS phase, returns a CHECK CONQJTION status, and sets the 
sense data to ABORTED COMMAND/PARITY ERROR fofthafinitiator. The drive then 

switches to the MESSAGE phase, returns a COMMAN[) COMPl..§1]2 message, and 
goes to the BUS FREE phase. 

After each block, or group of blocks is transferreq,Jhe -ATN bit i§ checked; if set, the 
drive switches to the MESSAGE phase to receive, ~qdttienaetgn; the message. 

STATUS Phase 

.... ·.·.·.··.·.·.·.·.·.·.·.·.·. 

After completing any command (succe~~;n411yOFl.Insl.Jccessfully, as indicated by the sta-
tus byte), the drive switches to the STATl.JSp!1ase and returns the status byte to the ini
tiator as specified in Table 6•4. The dfi\le also switc;!1es to the STATUS phase for report
ing a BUSY, INTERMEDIATE/GQOD,btflE~ERVATION CONFLICT status. The drive 
does not go to the STATUS Ph<l~~jf it is cleal'~~fby a BUS DEVICE RESET or ABORT 
message, or by a "hard" RESET'Cc:>lidjtipn. Following the STATUS phase, the drive en
ters the MESSAGE phase. 

The format of the status b}tte bc:>hfaihirigJhe command completion information is defined 
in Table 6•4 below. 

7 6 5 

Reserved 

BIT 

4 3 

Status Code 

Table 6•4 
Status Byte 

2 1 0 

Reserved 

.i!~~~;:::~::~re set aside for future standardization and are always set to zero. 

·••·•·•·•····/ ~~~ stat~: J~de bits are used to specify the status of the completed command. 
< §m§. Status Codes, gives the bit values for the status codes returned by the drive. 

Table 
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. ?•• u: t ·: ::::. .............. / 
STATUS CODE 

BYTE HEX STATUS 
5 4 3 2 1 0 

VALUE 
I > 

0 0 0 0 0 0 00 GOOD 
0 0 0 0 1 0 02 CHECK CONDITION 
0 0 1 0 0 0 08 BUSY 
0 1 0 0 0 0 10 INTERMEDIATE/GOOD 
0 1 1 0 0 0 18 RESERVATION CONFLICT 
1 0 1 0 0 0 28 QUEUE FULL 
1 0 0 0 1 0 22 COMMAND TERMINATED 

status. l36ci$S. 

Descriptklns of the status codesifr~,~~;~6~~:'+/ 
GOOD - This status byte indicat:~~~~iih~gpe;:tion completed as expected. 

CHECK CONDITION - AQy•ijjttit'l~ic~~tiQ.n, ~r abnormal condition that causes sense data 
to be set causes a CHECK CONDITION status. The REQUEST SENSE command should . ·· .. ·.·. 

be issued following a C8§QJ< CONbiTION status, to determine the condition. 

NOTE: If anycomman~:;~!;fh#hREQUEST SENSE or INQUIRY is issued following a 
CHECK COND/l.ION, the sens~ .. data is lost. 

BUSY - The,.:~riv; i~tLl(Q§JI}!§ status whenever it is unable to accept a command. The 

drive retur.p~ lt1is. status WH~n it is busy doing self-tests and self configuration, during 
power uppr res~f:Or if It.is busy executing a previously received command. 

INTERMEDIATEi:GOOD - This status is returned for every command in a series of linked 
commaqi;!s (exceplJhe last command), unless an error, exception, or abnormal condition 
caJses ~]bHECKCONDITION status or a RESERVATION CONFLICT status to be set. If 

..tRelNTt$RMEblATE/GOOD status is not returned, the chain of linked commands is bro-
....• ken; ncffurthercommands in the series are executed . 

. ·:::::::::::::::::}~:}::. ···::::;::: :::::::-

\}~: \~r 

) •·,. RESERVATiON CONFLICT- This status is returned whenever an initiator attempts to ac
< i)¢e.$$. a drive that is reserved by another initiator. 

··-:-::::::::::t::·:· .... · 

CO~~~ND TERMINATED - This status is returned whenever the drive terminates the 
current 1/0 process after receiving a TERMINATE 1/0 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 QUEUEf AG, ORriER@D QUEUE 
TAG, or HEAD OF QUEUE TAG message is received command queue is full. 
The 1/0 process is not placed in the command queue. 

MESSAGE Phase 

The MESSAGE phase is used to transfer inforrri~,16h:~®:Uf:'g*Ception conditions be
tween the initiator and the drive. The MESSAGE IN ahq ~ESSAGE OUT phases are dis
cussed below, followed by descriptions of SCSI m~~sages. Message codes sup
ported by the drive are shown in Table 6•6. 

CODE 

OOh 
01h 

02h 
03h 
04h 
05h 
06h 
07h 
08h 
09h 
OAh 
OBh 
OCh 
ODh 
OEh 
11h 
20h 
21h 
22h 

COh/80h 

DESCRIPTION 

COMMAND COMPLETE 
EXTENDED MESSAGE 
(Synchronous Data Transfer Request) 
SAVE DATA POINTERS 
RESTORE POINTERS 
DISCONNECT 
INITIATOR DETECTED ERROR 
ABORT 
MESSAGE REJECT 
NO OPERATION 
MESSAGE PARITY ERROR 
LINKED COMMAND COMPLETE 
LINKED COMMAND COMPLETE WITH FLAG 
BUS DEVICE RESET 
ABORT TAG 
CLEAR QUEUE 
TERMINATE 1/0 PROCESS 
SIMPLE QUEUE TAG 
HEAD OF QUEUE TAG 
ORDER QUEUE TAG 
IDENTIFY 

Table 6·6 
Message Codes 

DIRECTION 

Drive to Initiator 
Both Ways 

Drive to Initiator 
Drive to Initiator 
Drive to Initiator 
Initiator to Drive 
Initiator to Drive 
Both Ways 
Initiator to Drive 
Initiator to Drive 
Drive to Initiator 
Drive to Initiator 
Initiator to Drive 
Drive to Initiator 
Initiator to Drive 
Initiator to Drive 
Both Ways 
Initiator to Drive 
Initiator to Drive 
Both Ways 

Jf 
. : :n:::t::::::::./· 

·MiiJ.~.ge 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 oiJ¥~~==:~-rting the 
-ATN line. The drive monitors the -ATN line and enters the Ms~SAGE OUT phase in re-
sponse to the initiator's assertion of -ATN. 

After being selected, the drive checks if -ATN was insert~d W!tht~! ::1~~tion. If the ini
tiator has -ATN asserted, the drive requests a message frorrith~Jnitiator by asserting 
-REO. The first message is expected to be an ID8'JJIFY message. it any other message 
is received, the drive goes to the BUS FREE phas~.wiitl:~Cffl§CK CONDITION status 
and the sense data set to ABORTED COMMANOliNAPPROPRIATE/ILLEGAL 
MESSAGE (0Bh/49h). \{ 

If, during the selection, the initiator does not asse~)\$)P on the bus, or-ATN is not as
serted, the drive assumes the initiator Ci:ir.:.i.OPt::shpPtirtbfsCoNNECT/RECONNECT . 

.. :·:·-.····:::::;..:· .. 

NOTE: If the initiator expects the.>dJive t~·disco.nnecVreconnect, a MESSAGE OUT 
phase (IDENTIFY with bit six true) rh~~fbqcw imm~diately following a SELECTION phase 
which had both the initiator's anqf/;lt} drive~s SQ$Fdevice ID asserted on the bus. 

<·:·. 

6.5.6.1 COMMAND COMPLETl.;.J()()h) ... 

This message is sent fro: ~~~ :~;~~ ~~ ;he initiator to indicate that the execution of a 
command (or a serie~dt.jip~~d comrn91lds) has terminated, and that valid status has been 
sent to the initiator. After senflil'Jg tllis message successfully, the drive goes to the BUS 
FREE phase by releasing -BSY l.J@less the initiator sets the -ATN line. 

NOTE: The dbfflmqpd may qf "may not have been executed successfully, as indicated in 

the status. /\•.. • • : :?_:.f f 

If the in~i.~t9r rej~bts thf$)nessage with a MESSAGE REJECT, the drive goes to the BUS 
FREE pt{~§ij:::~rt~ does ririt consider this an error. 

6.5.6.2 $.f~~~SbNQ..U.$• DATA TRANSFER REQUEST MESSAGE (01h) 

./ ::; d~l~~::::: :~tionally perform synchronous data transfers, as discussed in section 
/? 6'.5;?, SyntWfunous Data Transfer. A pair of SYNCHRONOUS DATA TRANSFER 

.. /:•.;::-.) .. i:l§OUEST messages (see Table 6·7) are exchanged between an initiator and the drive 
· ••·uhde.r the following conditions: 

····:::::::::::::::::::::::··-·===· 

;·:·§cs1 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~~~gnizes ifh~$''not com
municated with the other SCSI device since receivir:JQ ... e BUS DEVICE RESET 
message. 

SCSI devices may also exchange messages to establish ~ytl¢.tir~h8~~ ~!~a transfer when 
requested to do so. The messages exchanged establish the #~nster period and the 
-REQ/-ACK offset. 

--2l~ 
BYTE VALUE DESCRIPTION 

0 01h 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 

. /i::. . 

·~~ 
Tabfe .. 6~7 . 

SYNCHRONOUS DATA TRANS#~~! ~EQUEST Byte Values 
"::::: .. 

.. ::::::::::::::::;::·:.:::::::::::::.:·:·:·:·.·.··.··::;:'.t:: .. 

The transfer period is c:t.~;i~:~~~:~~:~=;::;~um time between the leading edge of a-REQ 
pulse and of its corre§pbqpipg -AC~ pulse. The -REO/-ACK offset is defined as the 
maximum number of -RE0puJ$~s.that may be outstanding before the corresponding 
-ACK pulse is received at the.driV~. A -REO/-ACK offset value of zero indicates asyn
chronous mod~:.-~ value of OFhyields the maximum number of outstanding -REO pulses 
supported ( 1 sf>/ .·.·. 

If the initi9tb: ;ecggpi~~; ~h~t negotiation is required it asserts -ATN and if the drive im
plement§ifro.~ss~ge trar1$ters, sends a SYNCHRONOUS DATA TRANSFER REQUEST 
messa6·;;··=·=§p~¢jt,y_ing fhe -REO/-ACK offset and minimum transfer period. The 

-REQhAPK ottsiHt~;::thosen to meet the data handling requirements of the drive, while 
thEfrhihimµm transf~·;. period is chosen to meet the data handling requirements of the ini

ti.Afor. Ttt~J:frW!ifr~sponds in any of the following ways: 
.·.·.·.·.·.·.-.·.·.-.·.. .···:·:·:·:·:··········· 

··········:::::::::::Ji: 
·-:-:::::-:;::::::::-..... : .. 
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. ·.·. 

~:~~:)::::::~1::::l~~:~:~:::::~~~:~~~~~~j~]~:~:\~~::::: .. 
Drive Response Implied Agreement 

-REQ/-ACK offset less than or equal to the -REQ/-A()k C>ffs¢t equal tp drive value. 
requested value. 

Minimum transfer period equal to or greater Minimum transfer' period equal to the 
than requested period. drivevalue. 

-REQ/-ACK offset equal to zero. Asynchrppous transfer. 

MESSAGE REJECT. AsY:pchronoUs transfer. 

The implied agreement remains in eff~C:(l.JntiFa>aos DEVICE RESET message is re
ceived, a "hard" RESET condition occurs, OrJJntil one of the two SCSI devices elects to 
modify the agreement. Renegotiation (lt every selection is not recommended since a 
significant performance impact is likely:/ ffti.e default mode of data transfer is asyn
chronous. The default mode is emered at p()w~f on, after a BUS DEVICE RESET mes
sage, or after a "hard" RESETcphdiUori. The SYNCHRONOUS DATA TRANSFER 
REQUEST message exchange carlpnly ia1<.eplace following a SELECTION phase that 
includes the SCSI IDs for l:)ptptQ~ i1"1iti~tor and the target. Violation of this rule may make 
data transfer impossible bwlqg tB d!Sagreements among SCSI devices about the data 
transfer mode. 

6.5.6.3 SAVE DATA POINTER 

6.5.6.4 

This messageissepttrom a target to direct the initiator to copy the active data pointer to 
the saved gata poinfersfprJhe current 1/0 process. If the initiator rejects this message 
with a MESSAGE.BEJECT, the drive does not disconnect. 

;:(.. .::)?:>>>-.. -\.:·::. 

RESJ~:i:\\(\ij~i{!;rf~ S ( 03h) 

T!Ji~ me~$(lg~ i§ sent from the drive to the initiator. The message acts to restore to the 
acHV¢J>tate the most recently saved pointers for the currently attached logical unit. 

. Po!11terstbJIJ~command, data, and status locations for the logical unit are restored to the 
8.Ci~e point~fs. Command and status pointers are restored to the beginning of the pre

sept command and status areas. The data pointer is restored to the value at the begin
<tiioggf tl)e data area, or to the value at the point at which the last SAVE DAT A POINTERS 
me~g~ge 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 (OBh: 4~H) for that 
initiator. 

When the drive reselects the initiator, the IDENTIFY '1l.~;;:~~lm1:~Jj;~$:Jhat the initiator 
should restore its pointers. Therefore, this message ishot'tiQ:rq:i~iiyused in reselection. 

6.5.6.5 DISCONNECT (04h) 

6.5.6.6 

This message is sent from the drive to inform,jhe initi:;~'rl~~t thepresent physical path is 
about to be broken (the drive plans to discohhect py rele~$.ing -BSY) but that a later re
connect is required in order to complete the curr0.nf:pp~ralion. This message does not 
cause the initiator to save the data poJnt~tf@IVtfi®/Mfii~for rejects this message with a 
MESSAGE REJECT, the drive does 116t'dl§cpf1nect. 

INITIATOR DETECTED ER!J~;~!!~i !::, ' \} 
This message is issued by an initi~~~;~Jlhtqrr:nthe drive that an error has occurred during 
an operation. This mess~g~J~h.()uld be seht by the initiator when a parity error is de
tected. The disk drive ab0rt$tti~ooffenteommand with a CHECK CONDITION status and 
sets the sense data to f:\BORiED,,QpMf)l'IAND/INITIATOR DETECT ERROR (0Bh/48h). 

·::::::-:: .. 

6.5.6. 7 ABORT (06h) 
. ·~. ·. 

This messagedi:::$e:o.t from th) initiator to the drive to clear the present operation. All 
pending dat~ta.nd ·5rntu$.J9cthe issuing initiator is cleared from the drive, and the drive 
goes to th.1:fBUS)::=,.REE.phij~e. Pending data and status for other initiators is not cleared. 
No statu$.:pr enqt(ibme$$:age is sent for the operation. It is not an error to issue this mes
sage to'~::::itig~(unit th,~t'is not currently performing an operation for the initiator . 

. ··==:=:tr~~@~~\====·:·.·:===::::-

If agiABQfff mess~g'e is received in either tagged or untagged queuing, all processes for 
tg~t hosi:::~,r~,,,,g!~~red. The controller goes BUS FREE after successfully receiving this 
=rtM~~IQ!?\~hypending status and data are cleared. 
"·">:· .•. 

6.5.5,,,:lsA::, REJECT (07h) 
··:·:::::f){::: .. ·. 

Th'ls::~ssage is sent from either the initiator or the drive to indicate that the last message 
receiv~d 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 
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sends this message, it changes to MESSAGE IN phase and sen~~ t~i~ ~~~§~~~ prior to 
requesting additional message bytes from the initiator. This prqvides an interlock so that 
the initiator can determine which message is rejected. 

If the initiator responds to this message with a MESSAGE ~.E:JECT message, the drive 
immediately terminates the present command with a CHECK CON[)F[ION status and sets 
the sense data to ABORTED COMMAND/M REJECT ERROR (OBh, 43h) for 
that initiator. 

6 5. 6. 9 NO OPERATION {08h) 

The initiator sends this message when it1Ja$ oo V~1i~ M~~sage for the drive request. The 
drive receives and ignores this message. > 

6. 5. 6. 1 0 MESSAGE PARITY ERRORY(99h) . 

·.·.:.:.:·.··-:-._. 

The initiator sends this message to iqdicate)tparity error on one or more bytes of the last 
message sent from the driyt,Th.e initiator asserts -ATN prior to releasing -ACK for the 
last byte of the message .irlef'rbr, sbthalthe drive knows which message is in error. If the 
drive returns to the ME$SAGE IN phase, it will resend to the last message. 

6.5.6.11 LINKED COMMAND COMPLETE (OAh) 

This message/is s~nl to the initiator to indicate that the execution of a linked command 

has complet~d.and the $ti:}tus has been sent. 

If the initJ~tor re§pbilds \'Vith a MESSAGE REJECT message, the drive goes to the BUS 
FREE ph~~e Q:Pd does. not execute the next command in the chain. The sense data is 
set to ABORTED@QMMAND/MESSAGE REJECT ERROR (OBh, 43h) for that initiator. 

6.5.6.12 .fi,::~1i~Sti~~:D COMPLETE (WITH FLAG) (DBh) 
·:·:-:-:-:-:-::-: 

• < fhi$ me;~~~~ is sent to the initiator to indicate that the execution of a linked command 
\ .• (with the flag bit set to one) has completed and that the status has been sent. 

;f th~ iliftiator 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 (OBh, 43h). 
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6. 5. 6. 13 BUS DEVICE RESET {OCh) 

An initiator may send this message to the drive to clear all gdff~ffi.·pommands on that SCSI 
device. The drive clears all commands, goes through i!$ipitial PQW~rup(checks its self 
configuration, and goes to the BUS FREE state ("hard" RES1:;5~·; 

6.5.6.14 ABORT TAG {ODh) 
·:::::: .::::: /'" 

If an ABORT TAG message is received upon initial sele¢uon in tagged queueing mode, 
the message sequence is: IDENTIFY, SIMPLE oµi;:uE TAQfTAG VALUE, ABORT TAG. 
The controller goes BUS FREE and clears the 110 PrQPe§S specified. Any status or data is 
cleared and no ending status or messag~:i$::$entt~f:tfi~'hbst. 

If an ABORT TAG message is received~:~,i~itlaL$election in untagged mode, the mes
sage sequence is: IDENTIFY, SIMPLEOQJ;UE TAG, ABORT TAG or IDENTIFY, ABORT 
TAG. Both sequences leave alJl!P proce~§~S. unchanged. The current 110 process is 
aborted by virtue of the controlleFg&ihg §IJS FREE. 

If an ABORT TAG messag~j§ rec:i~e; :~Jh.reselection for the 1/0 process specified in 
the ABORT TAG, then it,is:ai?brt~d;ofrier:wise, the controller goes BUS FREE and noth-
ing is aborted. 

6.5.6.15 CLEAR QUEUE {OEh) 
. ·:· 

If a CLEAR otJ,ui;message:tk received in either tagged or untagged queueing, all 1/0 
processes frQm all fnitlatqr~ ,are cleared. The controller goes BUS FREE after success
fully recei,vihg tqjs mess~ge. Any pending status and data are cleared. A UNIT 
ATTENTION cortdition•with an additional sense code of COMMANDS CLEARED BY 

ANOTHEA=tNFfiA TOR 1§ generated for each other host that had an 110 process cleared. 

,,:~~;:::::M~~~'.@9e)s sent from the initiator to terminate the current 1/0 process. The drive will 
./ t~troinate th~ current 1/0 process and return COMMAND TERMINATED status. The 

) t: se.o'~e data is set to NO SENSE:l/O PROCESS TERMINATED . 

. :::::;:::: l;:~jh~:::~O;rent 1/0 process is also an active 1/0 process the termination will be done in a 

mann~r that does not corrupt the medium. 

If the current 1/0 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 allocati6~ le~~;~ ~;=~~t~~eter list 
length, the information field is set to the difference (r~sidue) between the num
ber of bytes successfully transferred and the requeM~d length . 

. . ·.·.·.·.->::;/::·· 

2. If the command descriptor block specifies a trari~t~f:)eh~ih i'/~1'~: the information 
field is set to the unsigned logical block address assod~t~~with the sense key. 

"\?' 

If an error is detected for the associated 1/0 proc~§~WI~~Hve!sn6res the TERMINATE 
1/0 PROCESS message. 

·. ·.·.·.·. 
:> ·::::. .. . 

If the operation requested for the associated ilbprocesshas been completed but status 
has not been returned, the drive ignores the TERMINATE 1/0 PROCESS message. 

The effect of a TERMINATE 1/0 PROCESS,message on the command queue depends 
on the queue error recovery option §pecified ifr1qg.control mode page and on whether 
or not a contingent allegiance condihdHis:Q~perated. 

6.5.6.17 SIMPLE QUEUE TAG (20h) 

1/0 processes with the SIMRkE QUEDETAG message can undergo restricted or unre
stricted reordering (ena,bled vfath~ Queue Algorithm Modifier). Limits set by the 1/0 pro
cesses with the ORQEffll;Q QUEUE TAG messages and by hosts disabling reordering 
are observed. Curre.ntly, th~)f~l?f:p~rlhg algorithm for restricted and unrestricted reorder
ing is a restricted reordering algcfrijhm . 

. ·: 

.;:::::;[~~~~:::::::. 

6.5.6.18 HEAD OF •9:V~~:~:!TA9<{~1h) 

A commahP (l/O:~focess) with the HEAD OF QUEUE TAG message is placed at the head 
of the qG~fiijHVO proc~§ses previously activated are not considered in the queue). The 
1/0 process .;;;frti'::tne·HEAD OF QUEUE TAG message is executed after the active 110 
propess;:·~ any, is c~fnplete. 

6.5.6.1 St:.::~;ri~:~~;., ,J~UEUE TAG (22h) 

/ .. ·:: : ~~[~/O pro~~:s received with an ORDERED QUEUE TAG message must be executed in 

<•the.order received (no reordering allowed). 1/0 processes received prior to the ordered 
110 p((icess must be executed before the ordered 1/0 processes can be activated, and 
110 prbcesses received subsequent to an ordered 1/0 process are executed after the or
dered 1/0 process. The only exception is an 1/0 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. 1tM~~bt by the drive as the first 
message after a reconnect. In addition, this message specifiesfo~tt!'i\':1:$ender supports 
some or all of the optional messages. The bits in Table 6~8. !PgNflFY Message Codes, 
show that the only truly changeable bit is bit six; therefore, th~:Bbrnrnand can have only 
two values: COh if disconnect/reconnect is suppQrt~d and 80h ir"'disconnect/reconnect 
is not supported. ?t? :· 

BITS 

7 
6 

3.5 
2·0 

;{ 

IDENTIFY MESSAGE FUNCTION 

Always Set 
Set Indicates Ability to Disconnect and Reconnect 
Reserved 
Specify Logical Unit Number (Always Zero Value) 

Table 5:3> 
IDf:NTJFY J\11;§sage Codes 

:::-·····.··:::\::;·.:.:;::_::-.·.·.·.· .. ··.::-:.:·.·.::;:_::::..:::::::. 

If the initiator respond~~d·tbi.~m:s:aJ,with a MESSAGE REJECT, the drive goes to the 
BUS FREE phase and sets tb~/Sense data to ABORTED COMMAND/MESSAGE 
REJECT ERROFjl {OBh, 43h) fqr that initiator. 

NOTE: Thf!. •'driV~ &9~§ no(disconnect if, during the SELECTION phase the initiator 
does not sfJ.lits initiatof@Qs/ device ID on the bus, and if the initiator does not send an 
IDENT!pPfuess~ge.out(~th bit six set) to the drive. 

·-:·:::::::::;:::::·.·. 

6.6 ER0QR, .. CoN'O:f11.fbNs 
.. ::::::::::·:::::\~[i~jj\~~~ 

U~.~r s~\i,e:filififfbr conditions, the drive changes the phase to BUS FREE without cor
r~cti~ft~tm,i_nati.ng the command {that is, no DISCONNECT or COMMAND COMPLETE 

,,,,, .. f::w;~$.~age'''1~:::$.eht). The drive clears all information regarding the command, except sense 

,,:{'... dai~ {if anyyf~md does not attempt to reconnect or in any other way terminate the com
'''''\\\!t:rnm~nd. The initiator must assume this is a catastrophic failure and return the error to the 

. ···~Ytt~fR·Software. 

Sense 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 OOh/OOh, the sense data is valid. 
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6.6.1 

6.6.2 

6.6.3 

6.6.4 

MESSAGE OUT Phase Parity Error 

If the drive detects one or more parity error(s) on the mes~ag&b}i'te(s) received, it may in
dicate its desire to retry the message(s) by asserting ti)¢ fiEO ~igrH~Jaff~r detecting the 
ATN signal has gone false and prior to changing to any diherphase. The initiator, upon 
detecting this condition, will resend all of the previous messagebYJ~($) in the same order 
as previously sent during this phase. When rese11cjiqg 1nore than ~he message byte, the 
initiator will assert the ATN signal at least two desR~W:a&i~ys1:@:fr to asserting the ACK 
signal on the first byte and will maintain the ATN signal qS~erted Jntil the last byte is sent. 

COMMAND Phase Parity Error 

When the drive detects a parity error,dG;i~~~~:~~:~~ND phase, the drive aborts the 
command using the following sequ~qq~: · · 

The disk drive terminates theco::~~dWltb=a ~HECK CONDITION status and sets 
the sense data to ABORTED CQMMANDJPARITY ERROR (0Bh/47h). This error 
does not prevent the initiator frdrplryihg,he command again. 

DAT A OUT Phase earlty Etr<M 

If the drive detects a ~=~;~;:~tf<)cqur;~~the DATA OUT phase, it terminates the command 
with a CHECK CONDITION $tatus, and sets the sense data to ABORTED 
COMMAND/P~.@ITY ERROR rnBh/47h). This error does not prevent the initiator from 
trying the comrrianq:again. 

··.·:::::::::::::::::-.-. . .. :: 

1n;11a101.n~:J~d·· :~';f 
.::\\~{\:-::-... ./·: :::·:: 

........... . 

If the drive r~d~tiesan initiator detected error message at any time during the command, 
ex~ptdHfing the STATUS phase or COMMAND COMPLETE message, it terminates the 
c.ufrent command with a CHECK CONDITION status and sets the sense data to 
.oABtla;retfl'.~OMMAND/INITIATOR DETECTED ERROR (0Bh/48h). This error does not 

./Pf~yeriflij~jgj~iator from trying the command again . 
....... ····-:-::::::::::::::: ·-.:.:-:-:-:-:-:-· 

::''Ji:;;::;: ,If!~~ initiat~:~sends an initiator detected error message immediately after the STATUS 
'\:pna.s~. tt:ie drive immediately goes to the BUS FREE phase. The sense data is set to 
ABO~J'ED COMMAND/INITIATOR DETECTED ERROR (0Bh/48h). This error does not 
preveht 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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t i : ••: 

sense data is set to ABORTED COMMAND/INITIATOR DETECTED ERRO~=:i(OBh/48h). 
This error does not prevent the initiator from trying the comm~pg again. 

REJECTED Message 

When the drive receives a MESSAGE REJECT m~§§(ige from t~::::~h::tor, the drive takes 

one of the following actions, based on which mess~~~W~S.fe)i*m,,d: 

• COMMAND COMPLETE - The drive gq~s to th~ B~~ FREE phase and does not 
consider this an error. 

DISCONNECT - The drive does notdiscorM~a~l~iaffi the initiator and continues the 
current command. This condition d~~§·~gtpreclude the drive from attempting to dis
connect at a later time. 

NOTE: The drive does nqf.§:::::ais'C;.QN~ECT message to an initiator which 
does not support the discorln~(ift[!!.9.Qnneci option. 

IDENTIFY (Reconnect)7Jh~ :;j.;,~ ;~~~diately goes to the BUS FREE phase and 
aborts the current SCS{pbffitrtahdl\.No further reconnection is attempted, and no 
STATUS or COMl\i1.AND COMPLEl'E message is sent for the command. The sense 
data is set to AB9AT~Q.y0MMA~D/MESSAGE REJECT ERROR (OBh, 43h). 

• LINKED COMMAND COMPt~E - The drive immediately goes to the BUS FREE 
phase and gpes not read f!J~ next command in the linked list. The sense data is set 
to ABORT,Eoi:@g~MAND{MESSAGE REJECT ERROR (OBh, 43h). 

MESS.:A'tlE ~gJEcj'Yfhe drive immediately terminates the present command with a 
CHE:6.K c.0r'.:J"orftoN status and sets the sense data to ABORTED 

CO~.'.ft~~~~l~ESq#GE REJECT ERROR (OBh, 43h). 
·::::::::::;;~:f::-:· 

• ::R8$]pRE po'i:NrERS - Because the RESTORE POINTERS message is only used 

.d' in ari~rr9f:J~p6very or retry situation, the drive aborts the recovery or retry attempt, 
:::::::::::~$§µffi~~the error is unrecoverable, and completes the command according to the 

::==· . emW:condition. 

:::::::::::: ·::::::!!Ji~AVE J~TA POINTER - The drive assumes the initiator does not support this mes

.. ···=\:@:, .. ,.§age and does not attempt to disconnect from the bus during this command. 
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{ .... ·· :.} 
MESSAGE IN PARITY ERROR 

When the drive receives a MESSAGE PARITY ERROR m~ssage from the initiator, the 
drive will indicate that it is going to resend the messagEfgy ret1.1r9i9gJh~f MESSAGE IN 
phase. 

RESELECTION Time-Out 

When the drive attempts to reselect the initiat9r and :~J:i~i:iatordoes not respond within 
a selection time-out delay (as defined in the SCStstandard};the drive will retry reselection 

<: > , 

NO TE: The initiator must have an ~~dfmapd time-out delay to detect this error. 

Internal Controller Errors 

If an error occurs within the embe~:~~ ::~~~~lier that is related to the SCSI hardware or 
firmware, the drive termin~t~$th~ptes~ht command with a CHECK CONDITION status 
and sets the sense datj;i to HARDWARE: ERROR/SCSI HARDWARE ERROR (04h/44h). 

·.·.·.· ·.·.·.. . 

This error does not p~ev~QtJhe initiafortrom trying the command again. 
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.·.·.·.·.·······\.:.:.:.'..~.~.~.~ ... • ... · :::::·.:·.;.···· 
.·:.:-:.:·:·:·:<·>'.·:·:-:-:-:-.·.··:· :-:-:·:·:::·:·· 

. . . .. ·--.:=:=r~=>~~\:::::=:/ 

7 .0 SCSI COMMAND DESCRIPTIONS 

This chapter describes the SCSI commands implementecf by.M~~tor's MXT-1240S disk 
drive. The commands are listed alphabetically. Each commaf1dt$presented with a sec
tion that defines the parameters sent to the drive, response the initiator should 
expect. 

7 .1 SCSI COMMAND OVERVIEW 

Common to every command is a Coml'Tl~r@Oescflpfof8k)ck (COB). The COB is 6, 10 or 
12 bytes long and contains the basiq patarn~ters for each command. This section ex
plains the fields that are common toaU COBs. ThELsix-byte COB is shown in Table 7•1. 
The ten-byte COB is shown in TaQI~ 7~2; >··· ··.·.· 

For information about the para~~fijf$pt(;1 ::~2l~i~ command, see the section which de
fines that command. 

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 COB for 6-Byte Commands 
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··.·.·.·.·.·.-.·.·.· 

~ E 7 l 6 l 5 l 4 l 3 l 2 l 1 l 0 

0 Operation Code 

1 LUN I Reserved (Zeros) I 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 

./]\... -:·::::.::.. .•. 

- ·:::u:m:::::i ..... T~~ii. 1-2 
Typical co·s<(gf 10-Byte Commands 

d~dit Operation __ . __ _ 
The Operatjbtf-Code d~rii~r~s which operation is being requested. It is made up of the 
Group Cq~e andine Cororliand Code as shown in Table 7•3. 

-:·:::. •••·.· =:::::::-

: ·n::m::::::::::: /r· 
-:::::::::):.::-... ::/" 

7 6 5 4 3 2 1 0 

Group Code Command Code 

Table 7•3 
COB Operation Code Format 

The group code specifies one of the following groups: 

Group O 
Groups 1 & 7 
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< ..... ·.·.· .: . 
............. ·.··.·.:.:·:·:-:.:.:.:·::}'>:·:····. 

The Command Code specifies which command is selected. Th; ~~pp~rt~~6peration 
Codes are shown in Table 7•4. 

OPERATION COMMAND OPERATION COMMAND 
CODE NAME CODE NAME 

OOh 
01h 
03h 
04h 
07h 
08h 
OAh 
OBh 
12h 
15h 
16h 
17h 
1Ah 
1Bh 

TEST UNIT READY 1Ch RECEIVE DIAGNOSTIC RESULTS 
REZERO UNIT 1Dh SEND DIAGNOSTIC 
REQUEST SENSE 25h READ CAPACITY 
FORMAT UNIT 28h READ (EXTENDED) 
REASSIGN BLOCK 2Ah WRiTE (EXTENDED) 
READ 2Bh SEEK (EXTENDED) 
WRITE 2Eh WRITE AND VERIFY 
SEEK 2Fh VERIFY 
INQUIRY 37h READ DEFECT LIST 
MODE SELECT 3Bh WRITE BUFFER 
RESERVE UNIT 3Ch READ BUFFER 
RELEASE UNIT 3Eh READ LONG 
MODE SENSE 3Fh WRITE LONG 
ST ART/STOP UN IT 

::::-=-:=:=rr:;; 

\tabJet 7·4 
. 

.. /!:\~::::::. ... 
support~g ..coe}bperatlon Codes 

LUN 
The Logical villt'f;mtnPer (LUN) field contains the number of the device being addressed. 
This field sq60id alway~ be $'~t to zero. 

The LUN-i;:.,~. i$:;~::~ fdft~rgets that do not implement the IDENTIFY message. (A LUN 
specified in'tti~::~Q51'Jl]FY message overrides any LUN specified in the COB). 

If ~t\'I~t~{jq LUN \f~l:Le is specified, the drive will return a CHECK CONDITION status and 
ltl~~en!;l~::data:wln be set to ILLEGAL REQUEST/INVALID LUN, except following an 
ll'JdUf~)';pommand. An INQUIRY command will respond to an invalid LUN with 011b in 

· :m~:peripher~Fqualifier and a 7Fh in byte o. 

· .:::==!: ! >tl,J TE: The Maxtor MXT-1240$ does not check reserved bits on every command. 

RelA:dr 
The Relative Address (RelAdr) field is set to one to indicate that the LBA portion of the 
COB 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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··················•<• ii:: ....... . 
This feature is used when linking commands, and it requires th~i~ previou~qpfumand in 

the linked group has accessed a block of data on the logical YJJ~, 
.-:::::::::::;:<:~:}} .. 

For detailed information on the logical block address ([,.~~) seJJ.n~r:G9rofnand sections. 
The LBA field begins with block zero and is contiguous JP:tQ.1!1~ iast logical block. The 
maximum LBA is variable, depending on the parameters seleet~dfgfothe number of bytes 
per sector and number of alternate sectors. 

NO TE: The maximum LBA allowable is returned t::~ ::;h ~~~:CITY command with a 

::a~:::~~=:~::_:;~;:~~;i•l:l:il~I/ 
Group 1 and 7 commands contain 32~btt LBA§, 

·•· t > 
Control .. ······<...:...:.. ...... . 
The control byte is the last bytejt)~very CDB; •The control byte is separated into three 

fields, as shown in Table 7•5, Cofi~fdf~>1.~· . 

BIT 7 6 5 4 3 2 0 

Reserved (Zeros) Flag Link 

<Table 7•5 
Control Byte 

::. se~4i~::::!i!~~rved The Maxtor MXT-12408 does not check reserved 

F '.~at '<::u . ···:··:::r 
"'H1~ flag .Pit !§,::QP!Y" checked when the link bit is set to one. The flag bit should be set to 
.&~H£1f4n~fiinkbit is set to zero. 

':::~;;~'::ms:o~=::~I~:=:: LINKED COMMAND COMPLETE ~~ 
·····\~~~h:~h~ 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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drive returns an INTERMEDIATE status, followed by one of thi~~~'ill~fined by 
the flag bit as described above. The drive then automaticallyJinks to the next command. 
If a linked command is not completed successfully,_.di& tfrive retu~ns a CHECK 
CONDITION status, and does not link to the next comm(3,(ltj. .. · . 
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7.2 FORMAT UNIT - 04h .. /~~~t/jt~i~:!::· 
-_~_:_'·-~-'-: . . . ·.·. ·. . . . ·_·.· '_:_:._:·_, ·_.'_.:::·. 

-:=:-:=·=:-:-:=:·:··-:-

The FORMAT UNIT command formats the media so that ~ll;dat~'bi~ck~ can be accessed. 
It rewrites all sector IDs and relocates defective sectors. Addiliah~HYtit causes all data to 
be overwritten with ESh and the first four bytes of~y~ry ~ector wittfthe logical block ad
dress (LBA). Reserved areas are not affected. 

··==~\::.. .):>. ..:::-· 

The FORMAT UNIT command uses the drive geometry a&d format information (read from 
a reserved area on the disk during power up)to:fqrmat th~ ¢tisk drive. These parameters 
may be changed by using the MODE SELECT gpmm~nd just prior to issuing the 
FORMAT UNIT command. If the informatibocoffii1h~dih the reserved area is invalid or 
cannot be read, the drive rejects the co"1'riiang. 

The FORMAT UNIT command use~ihf~~Ant~;~:;~~d one external defect list. The first 
internal list is the Plist (primary lif:?thlt contaifi§tj~f~cts known to exist at the time of manu
facture. The Plist is permanent ~'hd h~V~r changes. The second internal defect list is the 
Glist (grown list). The Glist keep~ trfi~ktit ~lldefects found after the Plist was created. 
The third internal list is the,QJi§L(qertifitatiorflist). The Clist is created during certification 
and is added to the Glist/T:h~ MitlMobcan erase the Glist or add to it. The REASSIGN 
BLOCK command alsqadds ~fflti~$ to the Glist. The only external defect list is the Dlist 
(initiator defect list>. ;tiUeonst consists of entries transferred from the initiator during the 
FORMAT UNIT commanci:' :Wij~QJl plist is used, its contents are added to the Glist. 

·.·.;.:.:-:·:::::::::::·· 

The FORMAT rn:ode is determjri·~~ by the settings in the FORMAT UNIT command de

scriptor block ,a'Hd°lt:n~eded th~'defect list header. 
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FORM4 T UNIT • 04h 

Command Parameters 

7 6 5 4 3 2 0 

0 Command Code (04h) 

1 LUN (Zeros) FmtData Cmplst Defect List Format 

2 

3 

4 

5 

FmtData 

Reserved (Zeros) 

Interleave Factor (MSB) 

Interleave Factor (LSB) 

Control Byte 

Table ·1H> 
FORMAT UNIT COB 

A format data (FmtData) bifbtzerp indicates that no DAT A OUT phase follows. 

A FmtData bit otone indicatesJhat a DATA OUT phase follows. The DATA OUT phase 
consists of a t61.lfp~e defectlist header followed by zero or more defect descriptors 
(Dlist). 

Cmplst< 
A compl~t~ li§t(CmpL§t) bit of zero indicates that the Dlist is to be used in conjunction 
with the Plist and@li§t/ 

Ab:~~~t biLQLone indicates that formatting is done using the Plist and Dlist only. The 
cDtfontGtf~t I~ ~~ased and a new one is created using the Dlist and any other new defects 
m~t ~i~t<:>µoq~. 

NOTE: TheFmtData bit must be set to one for the Cmplst bit and defect list format bits 
tqp~ recognized. 

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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2 

1 

1 

1 

0 

DEFECT LIST 
FORMAT BITS 

0 

1 

1 

0 

0 

0 

0 

1 

0 

DESCRIPTION 

Format with bytes from index format. The Dlist, if any, is in bytes from index format. 

Format with the default format. The Dlist, if any, is in the MXT-1240S default format. 

Reserved. 

Format block mode, zero defect list only. (Not currently supported) 

TabJ~ 
D11s1 t6r.m~ts \ / 

Interleave Factor 
The interleave factor field supports ahjnteil~~ve factor of one only. 

. --· 
··-----·.·-·.·-- . 

N 0 TE: An interleave fa~;g, 'O(;~r() 'Orone requests that the drive use its default inter
leave (1 :1 sequential}, 

7.2.2 Defect List Header 
·.·.-. .·. 

If the FmtDatc:t ~it(intn~fORM~T UNIT command) is set to one, the initiator transfers the 
defect list header to the (jrive during the DATA OUT phase of the FORMAT UNIT 
command: 

7 6 5 4 3 2 1 0 

Reserved (Zeros) 

FOV DPRY DCRT Rsrv IP DSP IMMED Rsrv 

Defect List Length (MSB) 

3 Defect List Length (LSB) 

Table 7·8 
FORMAT UNIT Defect List Header 
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FOV 
A format options valid (FOV) bit of one indicates that bits twoJhrough six of byte one are 
valid. 

A FOV bit of zero instructs the drive to use its default settirlgs and ignore bits two through 
six. The default settings will cause the drive to format with the Pllstapd Glist. 

DPRY 
A disable primary (DPRY) bit of one instructs the drive to fgrmat without the Plist. 

A DPRY bit of zero instructs the drive to use thEf Plist. 

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

A DCRT bit of zero enables drive certifitatiof'l .. Certification includes writing and reading of 
various bit patterns on the medipm. These extrawrite and read cycles increase format 
time. Defects found during certiHcatigQ ~ill be reallocated and their location put into a 

Clist (certification list). The Clist is adc:tedfothe Glist. 

IP 
The initialization patter9 optionallo~s th.e initiator to initialize the initiator accessible areas 
of the media to a spedfieppattern. The pattern is specified in the initialization pattern de
scriptor output during the DAT/\()UTphase. 

The initializatiorypattern is nofi11tended for media analysis or certification. It is used to ini
tialize the dataifftti~jnitiator actessible area of the media to the specified pattern. 

··.:::::::::::<·>::: 

.. ::::>:::::. ','<:\}::::::: .. ·. . . 

An initializCl.tion PCl.ttern (IP)bit of one indicates that an initialization pattern descriptor is 

supplied ~yring .the DATA OUT phase, immediately following the defect list header. An 

IP bit of:ieroj11qicates that no initialization pattern descriptor will be sent during the DATA 
OUT p~ase. lftheJp bit is zero, the drive will format the disk using its default initialization 

panefri tjf.four bytes for the LBA address followed by an E5h pattern. See Table 7•10 

fgf lnitiali*C3.tipf1gpttern Descriptor. 
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IP 

0 

0 

1 

1 

~ E 7 I 6 5 I 4 I 3 I 2 I 1 I 0 

0 IP Modifier Reserved 

1 Pattern Type 

2 (MSB) 

Initialization Pattern Length 
3 

(LSB) 

n Initialization Pattern (if any) 

·.·.·:::::::: f~@\j{jj~~f~j~jt~~;:~:~::: :::::· . 

Table··· 711'.o'. 
·1n1t1allzation ~~ttern bes~~lptor 

IP Modifier 
The IP modifier field specifies the t9p~ ~rld:lgqation of a header that modifies the initializa
tion pattern. The IP modifier is defin~q)n fable 7•11. 

Pattern Type .. /. 
The initialization pattethJype field ihdipates the type of pattern the drive will use to initial
ize each logical block withihth~Jriitiat6r accessible portion of the media. The initialization 
pattern type is defined in TabiJ7~j2. All bytes within a logical block are written with the 
initialization patt~rn. The initiaU?ation pattern may be modified by the IP modifier field as 
described in i;aQ~.z~11. w 

MODIFIER 

0 

1 

0 

1 

> <•····· 

~ .. 
····:·:·:-:::::.:.·· 

···:::-:-:::::::::::: .. · ... ·:::··· 
····-:::·::::\r::= 

DESCRIPTION 

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

Not currently supported 

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. 

Not currently supported 

Table 7·11 
Initialization Pattern Modifier 
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PATIERN 
NOTE DESCRIPTION TYPE 

OOh (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 CHECKCONDITION status. 
The sense data is set to ILLEGAL REQUEST/INVALID FIELD IN PARAMETER LIST. 

(2) If the initialization pattern length is zero, the drive retur!JSCl-f~CK COND!T!ON status. 
The sense data is set to ILLEGAL REQUEST/INVALID FIELD INPARAMETER LIST 

Table 7·12., 
lnitiallzatloncPattern Type 

-:-:-:-:-... 

):/;:::: >:: ' - ·-:-::::::::(:·:: . 

:: 

Initialization Pattern Length< > .. ·· · 
The initialization pattern length fieldi11diCafo$the number of bytes contained in the initial

ization pattern. If the lengt!J ~xceedsthe current logical block size, the drive returns 

CHECK CONDITION stafos. Th~ ~ehse data is set to ILLEGAL REQUEST/INVALID 
FIELD IN PARAMETEHLIST. 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. 

Im med .· ...... ' .... ''' ... . 

An immediate (lrT)f"Tled) ,bilo1 zero specifies that the drive return status after the format op

eration ?R-?Pompleted. An lmmed bit of one specifies that the drive return status as soon 
as the corrimMg descriptor block has been validated, and the entire defect list has been 
transf~rred. If thE:l 1mrned bit is one during the format operation, the drive will return BUSY 

st~tdsiHJesponse to all commands. The LED will stay on during formatting if the lmmed 

bif is set, pt!J~~I§e it will go off . 

.. ,., •••••• ::;~·~i········~i:~···,···,L~ngth 
< ·· .. ·. The defectlist length field specifies the total number of bytes (not the number of defect 

i de$triptors) in the Dlist. It doesn't include the four bytes in the header. A defect list 

leOgth of zero indicates that no Dlist is provided and is not considered an error by the 
dri~e.u,>· 
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7.2.3 

FMT 

0 
0 
1 
1 
1 
1 
1 
1 
1 
1 

X = 1 orO 
P = Plist 
G=Glist 
C = Clist 
D = Dlist 

CMP 

x 
1 
0 
1 
0 
1 
0 
1 
0 
1 

........... ·.······ ···:::: 

DPRY DCRT FORMAT MODE 

··•·•·•'•'•'•'''''"',. 
x x P,G {=\:::•=:::::::::::• 

x x p 

i:>' 0 1 P,G,D 
0 1 P,D 
1 1 D,G 
1 1 D 
0 0 P,G,C,D 
0 0 P,C,D 
1 0 G,C,D 
1 0 D,C 

~:1~; 
Dr.Ive Foiibat Modes 

The Dlist is sentby the initiatofw.tlen the FmtData bit is set to one; the defect list format is 
set to either byf~Si::f[Qrn lndex~f MXT-1240S format, and the defect list length field must 
be a non-zero.value: <::/\, .. 

NOTE:Jl~:in;fl~'tor ~~:~~:use the drive's internal defect maps, rather than sending a 
Dlist to::fiNPd.'iJv~'. Maxtof performs extensive testing of all drives and adds all areas of de
fective or margih~f;:pgftormance to the defect lists. If the initiator disables the internal lists 
usipgth.~gisable pfJfuary (DPRY) bit, marginal sectors might cause future loss of data. 

li'.? :::·::::::: : { 
·-:-::::::~{::· 
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7.2.3.1 DLIST ·BYTES FROM INDEX FORMAT 

~ 
~ E 7 l 6 l 5 l 4 l 3 I 2 I 1 I 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 Defect Bytes from Index (LSB) 

·.·. ~~ble.•/~·~ 13 

Defect O~~dfip~pf · B.~tes from Index Format 

The defect de~d~iP!9[ provide~ th~ information necessary to locate a defective byte. 

Cylinder .~J'GmQer of D~f'ect 
The cylind~r number of~E:?fect field specifies the cylinder containing the defect . 

. :::::::::::::::::·:-. }::· ·.·.·.·.· 

Head Num6i'f HotJ)~fect 
Th~ .•• he~~tnumb~;6j defect field specifies the head containing the defect . 

. oi~~~- ~Yiii:;:tf~m Index 
J;pe'dijf.¢,gtpytes from index field specifies the number of bytes between the index and 

.} tti~:::pefed: r 
):::::;;; 

\Jf.h~ defect descriptors must be in ascending order. For determining ascending order, 
t'h~f:¢Y!i.fider number of defect field is considered the most significant part of the address, 
and th•e defect bytes from index field is considered the least significant part of the 
address. 
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7.2.4 Error Conditions 

If the FORMAT mode is invalid, the drive terminates tn~ bdmmand with a CHECK 
CONDITION status. The sense data is set to ILLEGAL RSQUESTllN\t~LID FIELD IN COB 
(05h/24h), or ILLEGAL REQUEST/INVALID FIELD IN PAfflt'{MgTER LIST (05h/26h), 
whichever is applicable. 

If the drive has insufficient capacity to reassign all the defeCtiV~ t;>tocks, it terminates the 
command with a CHECK CONDITION status. The ..• ~ehse data is set to MEDIUM 
ERROR/NO DEFECT SPARE LOCATION AVAILABLE (Q3h/32h) . 

. ·.··:·· ·.· .. 
; .... ··:::=:::::~~:>·:· <::::::::-): 

.. , ·- ":'_;: ___ :)···· ? 
.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·--::::::::::::.:.::·.·. 

:·:·:.:·>:·:-:-:-:-:-:·:.·.·.···· 
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:::::.. 

7 .3 INQUIRY - 12h 

7 6 5 4 3 

0 Operation Code (12h) 

1 Logical Unit Number Reserved EVPD 

2 Page Code 

3 Reserved 

4 Allocation Length 

5 Control 

·• .:::·· '.1ia61~::; 1~14 
INQUIRY Command 

·• t:::{•>···· 
The INQUIRY command (T~~1~1 1=mi4) requests that information regarding parameters of 
the drive and it~/attached perlpperal device(s) be sent to the initiator. An option allows 
the initiator to r&lP~§tadditional information about the drive or logical unit. 

If an initiat¢if ~~s a ;:~dih~unit attention condition the drive returns the INQUIRY data 
and doe$,not cleailhe Unit attention condition. · 

The dri~: ~~~~;~~;1Qtt!;bK CONDITION status in response to an INQUIRY command only if 

the.,reqU"i:sted INQOjfiy data cannot be returned. The drive returns INQUIRY data even if 
tt;t~' mediQOO.is.QQ~ieady for access. The INQUIRY data that is on the medium is returned 
.~~::zer9~8FXscli spaces (20h) in those fields until the data is available. If the INQUIRY 

.•.•• Q.~tadMt0.9.~s~··the drive generates a UNIT ATIENTION condition and sets the additional 
..:/''s~ij~e cocJe'1pTARGET OPERATING CONDITIONS HAVE CHANGED . 

..::f 
"·:::·: :::·:·. 

··· ·······•:::::::m::erv .. e o 
Arl''e~~pie vital product data (EVPD) bit of zero specifies that the drive return the standard 
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 

Page Code 
The page code field specifies which page of vital product inf~;riiifilb.oJhe drive will return. 
These pages are described in section 7.3.2, Vital ~rqgpct Data Par~fueters. 

Vital Product Data 

The initiator requests the vital product data inform~tigp by setting the EVDP bit to one 
and specifying the page code of the d~$.i.tijd.HAHii::~'W680'ct data. See Table 7•15. If the 
drive does not implement the requestedp~g~t it returns CHECK CONDITION status and 
the sense data is set to ILLEGAL Rl;Q!.Jl::ST/INVALJPFIELD IN COB. 

Vital Product Data Paramet;!~•>·••· 
The vital product data cog~§ ~lJP~rt~: ~~ ;he MXT-1240S disk drive are; Supported 
Vital Product Data Pages(O:pb):~hdthelJnit Control Number Page (BOh). These are de-
scribed in Table 7•15 . Tabi&7~16, respectively. 

7 6 5 4 3 2 1 0 

0 Peripheral Qualifier Peripheral Device Type 

1 Page Code (OOh) 

2 Reserved 

3 Page Length (n -3) 

4 
Supported Page List 

Table 7•15 
Supported Vital Product Data Pages 
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Peripheral Qualifier and Peripheral Device-Type 
The peripheral qualifier and peripheral device-type fields identify the device currently 
connected to the logical unit. 

If the logical unit number is zero, the drive sets this field tcfOOh (peripheral qualifier set to 

OOOb and peripheral device type set to OOh). If the logical unit numb~r is other than zero, 

the drive sets this field to 7Fh (peripheral qualifier set to 011 band peripheral device type 

set to 1 Fh). 

A peripheral qualifier of OOOb does not imply that the devic~ is ready for access by the ini
tiator A peripheral device type of OOh indicates that this isadirect-access device. 

Page Code 
The page code field is set to OOh. 

Page Length .·· .< ... 

The page length field specifies th~ length bf tqe supported page list. If the allocation 
length is too small to transfer all ofJhepage, the page length is not adjusted to reflect the 

truncation. 

Supported Page 
The supported page list field contains a list of all vital product data page codes imple
mented in ascending.or"der,beginnihgwith page code OOh (i.e. the drive returns OOh in 

byte 4 and 80h in byte 5 sfffoe 011Jy these two pages are supported). 

6 5 4 3 2 1 0 

0 Peripheral Qualifier Peripheral Device Type 

1 Page Code (80h) 

2 Reserved 

3 Page Length (08h) 

4 
Unit Control Number 

11 

Table 7·16 
Unit Control Number Page 
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7.3.3 

Peripheral Qualifier and Peripheral Device-Type 
The peripheral qualifier and peripheral device-type fields i(jentify the device currently 
connected to the logical unit. 

-~ ; ... - .... ~· 
<<·. ::-: --··.<<<·:-:-:-:-:··· 

:·:··:_·.. -·::·:···:::::.:-:::::.::·:··:::::::::::_: 

If the logical unit number is zero, the drive sets this fieldtOO()ti (peripheral qualifier set to 

OOOb and peripheral device type set to OOh). If the logical unit hl.imb~r is other than zero, 
the drive sets this field to 7Fh (peripheral qualifier s~tto 011 b and peripheral device type 

set to 1 Fh). 

A peripheral qualifier of OOOb does not imply that the device is ready for access by the ini
tiator. A peripheral device type of OOh indicatestb~tthis is a direct-access device. 

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

Page Length ... ················•··· . 
The page length field specifies tg~ lengthbftf'le unit control number. If the allocation 

length is too small to transfer all dfihep9Qe. tbepage length will not be adjusted to reflect 

the truncation. 

Unit Control Number.·•·•·. 
The unit control number field contains eight bytes of ASCII data that is unique for each 
drive manufactured. The le9st significant ASCII character of the number is in byte 11. If 
the number is not available, the grive returns ASCII spaces (20h) in this field. 

-:::· 

Standard INQUIRY Data 

The stand9rd INOplRY data is 36 bytes long. The standard INQUIRY data format is shown 

in Table 7•17. 
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~ E 7 I 6 5 4 I 3 I 2 1 1 l 0 

0 Peripheral Qualifier Peripheral Device Type 

1 RMB l Device-Type Modifier 

2 ISO Version ECMA Version l ANSI-Approved Version 

3 Rsrv J TrmlOP Reserved l Response Data Format 

4 Additional Length (n-4) 

5 
Reserved 

6 

7 RelAdr l WBus32 WBus 16 Sync l Linked lReservedl CmdQue} SftRe 

8 (MSB) 

9·14 Vendor Identification 

15 (LSB) 

16 (MSB) 

17· 30 Product Identification 

31 (LSB) 

32 (MSB) 

33 Product Revision Level 
34 

35 (LSB) 

Table 7·17 
Stahdl;lrd INQUIRY Data Format 

Peripheral Qµ~lifier 
The Hrfipheral qualijier is returned as OOOb if the logical unit number is zero. The field is 
retufhed~s 011 b f9r logical unit numbers one through seven. 

~~tipfl~;;: >~~~Ice-Type 
. 'tfj~ periph~t~fdevice-type field is returned as OOh if the logical unit number is zero to in-

/ diCate that ifis a direct-access device. The field is returned as 1 Fh for logical unit num-

.9~rs 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 

ISO version field 
The ISO version field is returned as OOb. 

ECMA version 
The ECMA version field is returned as OOOb. 

ANSI-approved version 
The ANSI-approved version field is returned as OOJb to 

ANSI X3T9.2/86-109 (SCSl-2). 

TrmlOP 

that the drive complies to 

The TERMINATE 1/0 PROCESS (TrmlOP) messageris sent from the initiator to the drive 

to advise it to terminate the current 110 Pfpf.ess without corrupting the medium. Upon 

successful receipt of this messag~Jhe drive willJerminate the current 1/0 process as soon 

as possible and return COMMANDTEfflMJNATED status. The sense key will be set to NO 

SENSE and the additional sen~~ .p~d~ ~l"ld qualifier will be set to 1/0 PROCESS 

TERMINATED. The TERMINATE l/Of>ROCESS message will not affect pending status, 

data and commands for ()thef~o~l.Jedbf~xecuting 110 processes . 

. ·>:> 

Response Data Forffi~L 
The response data format isfet1.1med as 2h to indicate that the INQUIRY data format is as 

specified in SCSl-2. 

<-> 

Additional d~Hgtb /. 
The additiOIJl;llJengthfieJgj§ returned as 1 Fh to indicate the length in bytes of the param

eters. If tti,efalloc~Jion l~ngfh of the command descriptor block is too small to transfer all of 

the paragi~ters, .th~ additional length is not adjusted to reflect the truncation. 

RelAdr 
Th~rela~iye addressing (RelAdr) bit is returned as one. For a description of this bit, see 

section 7,tearliecin this manual. 

....... :••;·~·i3·2·················· 
/ Tfi~wide t;J~ 32 (WBus32) bit is returned as zero to indicate that the drive does not sup-

< port32-bit wide data transfers. 

······ ~~0$16 
The Wide bus 16 (WBus16) bit is returned as zero to indicate that the drive does not sup

port 16-bit wide data transfers. 

Doc 1028044, Rev A 88 Maxtor Corporation 



MXT·1240S Product Specification & OEM Technical Ma~.ual 
'JNQU/RY • 12h 

... { ..........• , /.)•·•·. 
Sync / . <• . ... < !iii·'? 

The synchronous transfer (Sync) bit is returned as one to in9Jg~te 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~ c:i.r~ t~ i~dl6ate that the drive sup
ports tagged command queuing. 

SftRe 
The soft reset (SftRe) bit is returned a§izerofo ihate~rn that the drive responds to the 
RESET condition with the hard RESET alt~rnative. 

The ASCII data fields contain only cif~pfjiq~~::: (i.e., code values 20h through 7Eh). 
Left-aligned fields place any un1Js~.Q bytes ~Ffb~rend of the field (highest offset) and the 
unused bytes are filled with spad~ bt1ar~qters (20h). Right-aligned fields place any un
used bytes at the start of the field q~;.:J~~fpffset) and the unused bytes are filled with 
space characters (20h). 

Vendor Identification 
The vendor identifica~i6hti~lp cont~ih$ieight bytes of ASCII data identifying Maxtor as the 
vendor of the product. The dat~j§ l~ft aligned within this field. 

Product Identification 
The product id~ritm¥9tion fielJ 6ontains sixteen bytes of ASCII data. The data is left

aligned withlnJf1is fi~itE >·· / 

Produc1::::·::,~v1;ibh C,:~I 
The prodli&f:r~vlsion le.val field contains four bytes of ASCII data. The data is left-aligned 
within this fieid:<+ .. 
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7 .4 MODE SELECT (6) • 15h 

7.4.1 

The MODE SELECT command provides a way for the i~i{fat9rt~ ~~~~ ~~rameters to the 
drive. The parameters are separated into categories called p~g~$,~.:J;)arameters that are 
changed by the MODE SELECT command on pag~s 01 h, 02h, Sh/OA, 32h and 38h will 
take effect immediately after the command has terniih~t&i:L Pag~$3 and 4 are saved only 
after a successful format operation. MODE SELECTis.90rfip1em~ntary to MODE SENSE. 

. ··::::./·· 

When the initiator wants to change a param~feh·•it r:iay ;~h~·Only the page effected or all 
of the pages (in any order). 

Prior to issuing a MODE SELECT gd~ffi~Qp, the initiator should inspect (via MODE 
SENSE) the current values to see Which pages ~mrimplemented; the page length and 
current values. It should also inspect tfi~:P.h.iingeabi~ values to determine which parame
ters can be altered. The MODE§E;),,ECT cdMm:ahd should not attempt to change any bit 
or field which is not implemented&rH~~ngeableY 

If the initiator sends a MOD.l.;§E;LE~f·~:~~~~d that changes any parameters applying to 
other initiators, the drive wfifgeti&t~fi¥adJNIT ATTENTION condition for all initiators ex
cept the one that issu~d the MOQ.I: Sl;:LECT command. The drive sets the additional 
sense code to MODEPARAMETERSCHANGED. 

. ··>-:::-::::::/'.:;::\:;·.::._. :-

The MODE SELECT command ~ffects both the current and saved values. Current val
ues are the MQOE SELECT parameters used by the drive during normal operation. 
Saved values af~~!lqhangeable MODE SELECT parameters that are saved by the drive 
on the mediyp.:!.duringml]QftMAT UNIT command. 

, .. > 

·.: ... :.;.:;:-·-· .. 
. ·:·:;:·········· 

0~!>6an!il,pple block·~~scriptor may be sent to the drive. 
·····.·.-.::: ... :.::::/" 

Ttie:::ti.r!v~··ig'nOres the number of blocks field in the block descriptor. 
··.·.·.·.·.··:::··· 

:·· 
.:·· 
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Command Parameters 

7 6 5 4 3 2 0 

0 Operation Code (15h) 

1 LUN (Zeros) PF Reserved (Zeros) SP 

2 Reserved (Zeros) 

3 Reserved (Zeros) 

4 Parameter List Length 

5 Control Byte 

<:?~\::·.: .... ·. 

T~~I~), t~1a,,,,,,,=· 
Mode S~l~ct CD B 

PF 
The page format (PF) bil'.Wtt~p~~qdone, declares that the parameters which follow the 
MODE SELECT header and theFblhck descriptors (if any) comply with the page format as 
defined in the CCS. 

SP 

A save pa,ri~;;;et~rs (SP) blt of one directs the drive to perform the specified MODE 
SELECTj~perat~Qrt'and.$ave all pages on the disk. If an error occurs during the MODE 
SELECT:lmm~nd, the·command is terminated without saving the parameters. 

If tl)~f$!8:pit i::~;!,ijhe drive will perform the specified MODE SELECT operation but will 

ngf save ijnypa.giS . 
. -:·:·:·:·.. ·:·:·:·:·:-:-:-:.:-:-:-:-:-:-:-:-:-:-:-:-: 

.~:~~Mit;; ~i:~ Length 

4 '!)~:rl~:~~::·~~~:~~·~~~~~~~~Tl:~~~~:.yt:s~;~:~~~'":l~;hl~i:~·: 

7.4.3 

== =tQQh indicates that no data is transferred and is not considered an error. 

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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page descriptors. The entire length of the parameter list i; ;~;~;;i;d fh•!'-J{~ MODE 
SELECTCDB. 

The parameter list header is made up of four bytes. lk~~::~i~$.•·thE.f@edium type and 
.:;:·:<::::::::::::::.::. .. :::::;:·:·:·:.-··-·.·.··· 

:7~,:::::o~:::~~-of eig~ ~es It SP$£~i~s ,::~=;~density; number of 
blocks and logical block length. : ? 

The page descriptors contain various param~ters, se~:f~~:d int~ pages. These parame
ters specify various options and features whith•c;in be ctfa:nged by the initiator. One or 
more pages may be sent during the MODE SELECT®mm~nd. 

7.4.3.1 PARAMETER LIST HEADER FORMAT 
:::::. :·:~(:\:\::-:·:.. ···::: .·. 

The MODE SELECT paramet~r Ji st ~~~d~J"J~the first part of the parameter list. 
Appended to this header will be th~ par~meter 1i~t block descriptor. 

7 6 4 3 2 

0 Reserved (Zeros) 

1 Medium Type (Zeros) 

2 Reserved (Zeros) 

3 Block Descriptor Length (OOh or 08h) 

Table 7•19 
Parameter List Header 

<,,~~~itiffi •::1;~pe 
.):::',:::::::: Th7 mediurrftype field must be set to OOh. 

······'<fi!iu~~k l)escrlptor Length 

1 0 

Th~ljj!)tk descriptor length field specifies number of bytes to follow after this field. The 
MXT-A 240S does not support zero or one block descriptor per MODE SELECT com
mand. Therefore, the only valid block descriptor lengths are O 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 descripfoE Itcontainsthe page code 
(PC) and page length. 

Page Code 
The page code (PC) field identifies the page type. Table 7•20 lists the page codes and 
their corresponding page descriptions. 

~ 
PAGE CODE PAGE DESCRIPTION 

OOh 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 
OAh Control Mode Page 
32h Drive Control Page 
38h Read-Ahead Control Page 
3Fh Reserved for use in MODE SENSE Command 

>Table 7·20 
MODE SELECT Page Codes 

.-::.: .. :::>. :':.:··::··:. >.· 

7 .4.3.3 PARAMETER LIST BLOCK DESCRIPTOR FORMAT 

The MOB'·§~Ii:.~~; pafameter list block descriptor immediately follows the parameter list 
header. ·.:-:::::::::::::::::::-.. 

··:·::::\f~l[j~l~?:::· 

l]j,·d;i~~!i~Q~§ @rreport an error if the block descriptor is not in the parameter list (block 
.cl~$W;ip~9FMhgttfequals zero). 
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~ E 7 l 6 l 5 l 4 l 3 l 2 l 1 l 0 

0 Density Code (OOh) 

1 Number of Blocks (MSB) (OOh) 

2 Number of Blocks (OOh) 

3 Number of Blocks (LSB) (OOh) 

4 Reserved (Zeros) 

5 Block Length (MSB) 

6 Block Length 

7 Block Length (LSB) 

Ta;I~ \;~~~ / . 

Mode Select Paritp~tebJ.H~~ ~l~ck Descriptor Format 

Density Code ;:; \ .. 
The density code field must b~' §ij~fb OOh. 

Number of ei&.cks 
The number.pt bi~ak§:n~Jc;ti~.i~nored by the drive. 

_/:r·=··-·.·.·.·. ·.:.... ·-:.:.:<· \}?. 

Block Li~ngth. > > ·.· 
The blo6k:t~n.gth field,specifies the length of the logical block (in bytes). The block 
length must ~qda!:Jn~·:physical sector size. 
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. , .. :\\ ..... 

7 .4 .3 .4 PAGE 1 • ERROR RECOVERY PARAMETERS 

The read-write error recovery page, described in Table·9~~2;··~p~6~ii::i~:error recovery 
parameters the drive uses during any command that performs ~+~~9 or write operation to 
the medium 

<•·················· ·.\<.·<•>•· 
~£ / 

~ E 7 6 5 l 4 I 3 I 2 I 1 l 0 

0 PS Rsrv Page Code (01h) 

1 Page Length (OAh) 

2 AWRE ARRE TB 1 RC I EEC 1 PER l DTE l OCR 

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 

11 
(LSB 

Table 7•22 ~li%;;\!f . Read-Write Error Recovery Page 

The parameters savable {PS) bit is Qnly 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. 
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AWRE 
An automatic write reallocation enabled (AWRE) bit of one inqipates that the d~ive will en
able automatic reallocation of defective data blocks detecteadUflng write operations. All 
error recovery actions required by the error recovery bit~J~,f:R, R§8.tPJlE, and OCR) are 
executed. The automatic reallocation is performed only ifth~qflye encounters a BLOCK 
NOT FOUND (03h/14h) during the write process. The defectW~''$~,Qt6r is then relocated 
and the write data is then placed in the reallocateqJ;>lqck. Error re~rting as required by 
the error recovery bits is performed only after corlipj~ti§H::g.f:tn~:reallocation. The drive 
presents any failures that occur during the reallocati~h,protess.YThe automatic realloca
tion process follows the same error procedur~~ as the RE~_SSIGN BLOCKS command. 

An AWRE bit of zero indicates that the drive ~:':;'riotperf~~~ automatic write reallocation 
of defective data blocks during write op~r~tjgp$W/ ?, ::' ' 

ARRE 

;::: ::::::t;:;:. 
·>::::::::::.·· 

An automatic read reallocation ena6i~dt\~BRE) b'if-Bf one indicates that the drive will en
able automatic reallocation of de(~ctive cfaltt:plppks during read operations. All error re
covery actions required by the erf~f(~pqvery bit~(TB, EER, PER, DTE, and OCR) are ex
ecuted. The automatic reallocatidh ,i~lh~i;tpertormed only if the target successfully re
covers the data. The recov:~ed data1~,thenplaced in the reallocated block. Error report
ing as required by the errptteco:V~!Y~its)s performed only after completion of the reallo
cation. The drive preseilts ~nyfaill.l~es that occur during the reallocation process. The 

· automatic reallocatioo prqcess foliows the same error procedures as the REASSIGN 
<·" •••.• •. •.•.·.•.·.·. ••.· 

BLOCKS command .. 
··:·:::::<~Hi;;\::r:::·:.· 

An ARRE bit of =?ero indicates tl)atthe target shall not perform automatic read reallocation 
of defective d~dtt'p!qpks during read operations. See Figure 7•1 for a flow chart of auto-
matic read realloeatitirb . · · 

"'~;,' s1l;,:i~\f 
·.·.•.·.··:·:···· 

.-::::::: .;:····.•· ···=::::::::::.· 
.·.·.· .. ·.··: :-:;.·····. 

'\:}:· 
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READ ERROR 
DAT A RECOVERED 

Figure 7•1 

NORMAL 
EXIT v 

Flow Chart of Automatic Read Reallocation 
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TB ::·· 

A transfer block (TB) bit of one indicates that the drive shoulcjJransfer the block with the 
data error before terminating the command. This bit is orilY appli9able when an unrecov
erable error is encountered, or when the disable transfefQ11 errq((Qffi§)bit is set to one, 
and a recoverable error is encountered. If the TB bit is Zeto/the drive does not transfer 
the block with the data error. In both cases, the drive reports tn~ ?ddress of the block 
with the error, rather than that of the preceding blpck, in the sense data. If the transfer 
terminates with other than a data error (i.e., block noffol.lnd);th~.block is not transferred. 
If the initiator requested the changeable values, this bitwiltfetuma value of one. 

RC 
A read continuous (RC) bit of one overrides the edi:ll:>I~ early correction (EEC), disable 
transfer on error (DTE), post error (PE~).Mdctl~~blecbrrection (OCR) bits, and disables 
all retries and data correction. The transfefblqpk (TB) bit is not applicable. When the read 
continuous (RC) bit is set to one, th~ .9.rive trarisfern the entire requested length of data 
without adding delays that are causedby ~§ •• ~rror recovery algorithms. The drive sends 
data which may be erroneous, ()ffi:lbricated;tq maintain a continuous flow of data and 
avoid delays. If the initiator requested th~ changeable values, this bit will return a value of 
one. 

EEC 
The enable early correption (EEC)}>it illdicates that the drive will attempt firmware ECC 
correction before enteffriQtb~ recovefy algorithm. When this bit is set to one, the drive 
does not exhaust the retryCoqm peJ6re attempting any firmware ECC correction. When 
this bit is set to zero, the drive ~~hausts the retry count, before it attempts any firmware 
ECC correction.. If the initiatorr~qi.Jested the changeable values, this bit will return a value 
of one. 

PER 
A post effpf (PER) bit of one instructs the drive to report any recoverable errors to the ini
tiator. This e'.trgr is eitper reported immediately, or at the normal completion of the com
mand, 9ependirtg99Jhe state of the disable transfer on error (DTE) bit. The error re
pogedtqJhe initiator is the last error encountered during the data transfer. If multiple er

rgf~ occJKm~·c:!r!ve reports (in the sense information) the block address of either 1) the 
f~~tf.?tBqf<Wti~l'e the recovered error occurred; or 2) the block with the first unrecoverable 

< ~ffW· lftl'l§t£'1itiator requested the changeable values, this bit will return a value of one. 

DT~ 
A~J!§able transfer on error (DTE) bit of one and a post error (PER) bit of one instruct the 
drivel§ terminate the command immediately when a recoverable error is encountered, 
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. I; ih~ ihitiator re
quested the changeable values, this bit will return a value of9p~: 

OCR 
A disable correction (OCR) bit of one disables firmwar~ ECQgp};~~ti~~when reading a 
sector from the drive. No correction is attempted, and if a corred~~I.~ ECC error occurs, it 
is treated as a recoverable error. If the initiator reqy~~tE:)~the changeable values, this bit 
will return a value of one. 

NO TE: If an invalid mode for the error recqvery c~~Bib;,;ion i; sent by the initiator the 
drive will return CHECK CONDITION status Wfthth~ sense key set to ILLEGAL REQUEST 
and the additional sense code set to INVALID FIELQINPARAMETER LIST. 

Read and Write Retry Count .•· \: :: ( • 

The read and write retry count field§§pecify ih~nµi:nber of times that the drive attempts 
its recovery algorithm during read andwHt~pperatidns, respectively. These fields have a 
range of values of 0 to 255. The.Q.~fault vaiti~J$10 for read operations and 4 for write 
operations. 

Correction Span > .. ·· ....• ·· .. · . . •• 
The correction span field spepifies the size, in bits, of the largest data error burst for which 
data error correction m~y be affefTlpted. A correction span of zero specifies that the drive 
use its default value. Thi$Ji~.I~ has a ifinge of values of 11 to 20. The default value is 11. 

Head Offset Count 
The head offsetcount field sp~pifies the total number of offset locations from the track 
center to whictHti~ n~ads are.Moved during the read error recovery. After four recovery 
attempts wittttne h~~d$;:pnJrack, the heads are moved in incremental, alternate offset 
positions fpfeacqread ;~$)very attempt. A value of zero indicates that no head offset 
occurs d~(jng errBFrecdyery. A head offset value of 2 indicates one read retry at each of 
the folloWlrlg:g~ffset pbsitions: +1, -1, incremental positions from track center. If this 
value is greai~Fttian . .z:the 2 offset positions are repeated for N number of times (where N 
= tl]Efh;~~ offset vafile divided by 2). The default value is 2. 

:Th.~ di:J.fa!::$.!rnt.>e offset count field specifies the total number of times the data strobe is 
./f adJQsted dJH'ttg the read error recovery. The range of values for this field is 0 to 2. A 

.< :t ... vatbe of zero indicates that no data strobe offset is applied. A value of 2 indicates one 
" (~~Q. retry with each of the following data strobe offset: +1, -1 increment. The default 

valci~=:!$ 2. 

Recovery Time Limit 
The recovery time limit field specifies in increments of one millisecond the maximum time 
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duration that the drive uses for data error recovery procedures. A ~~cov;fy~'1i.tile limit of 
zero specifies that the drive will use its default value. This fielcLis currently nofsupported. 

The recovery time limit field is always set to OOh. This featµr:,i:~~t~qpPi)rted. 
Table 7•23 lists the possible error recovery modes which ~~~,b~~rdsing the above pa
rameters. Those combinations that do not provid~Jll'.IY useful funC:Hbn, that is, terminate 
on errors but do not report them, are marked as inS~iidrnodeiaoc:fshould not be selected 
by the initiator. Data transfers terminate immediately fd~a9y unr~boverable error. 
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PER DTE OCR DESCRIPTION 

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

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

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

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

1 0 0 Reoort Recovered Errors. Retries are exhausted. ECC is attempted 
and recovered errors are reported. 

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

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. 

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. 

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

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

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

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

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

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 Invalid Mode. The initiator should not use this mode. 

~if 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~bbRn~~~~;:;;:~r options. 

··:.:-:-:·:·>:·:······· 

~ BYTE 7 J 6 5 I 4 I 3 I 2 I 1 1 0 

0 Reserved Page Code (02h) 

1 Page Length (In Bytes) (OAh) 

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 

.·:~:;::::: .... .. ···.·· .·.· ... :-.. -......... 

.: ···=?:rnt::::~,~~e Code 
Thi$'':P~.ge has a page code of 02h, indicating that the following parameters pertain to er
ror regovery. 

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 operntions, how full the buffer 
should be prior to attempting a reselection. 

The buffer full ratio is a percentage of the buffer, or the trahsferlength, whichever is less. 
If the transfer length is less than the buffer, the buffer full ratio wm t:>e applied to the trans
fer length. If the transfer length is greater than the buffer, the buffer full ratio will be ap
plied to the buffer size. The buffer full ratio is a numerator ofa fr~c;tional multiplier that has 
256 as its denominator. A value of 255 indicates that100% of the data transfer is in the 
buffer or the buffer was filled with data befon~ reselectioh. A value of zero indicates that 
the target will automatically calculate the proper buffer full ratio for each data zone across 
the disk surface. The algorithm for calculating th~ l:>ll.fferfull ratio is (1-(DTR/STR)) x 
256. 

STR =SCSI bus transfer rate ;o:{10 Mbytes/!)ec] or [1/(4m)] which ever is less. 
. . 

(Where "m" is the value retumed ih tlieSPTR request in nanoseconds.) 
·::--':::- ·.·.::::::::::::·:·:··· 

DTR = disk transfer rate fbl<each zone of "net user data" = (sectors/track x 
bytes/sector x 105 rounds per se.cohd); / . 

The auto-calculated buffeffUll Fatibis applied to each data zone and to each buffer seg
ment and is used when.the followiqg conditions are met. 

• Synchronous data transfers, (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. 

.·· -·-·-·.·.·.·.· 
··-:-::.:.:-·· .. 

• When t~e .. §ynchforiqµ§Jiegotiations are complete and the value in the buffer full ra-
tio is QOh, the auto-calculated value would be used for the buffer full ratio. If the 
buffefJull raUbvalueis non-zero, the user programmed value will be used. This al
lowslh~t.l§~r to ovehide the automatically calculated value. 

-:-::::::::::::::::;::-.. ..···· 

Bu.tteHl;mpty <~~i1~ 
The buff~Lemptyratio field specifies the amount of data in the buffer on a WRITE com
ffi~hC:J.petdt~the>sector ID search is initiated. The default value for this is 40h. 

< iJfiij pe~~;M£nce benefit from using buffer ratios is in a multi-target environment where 
> SQSI bus utilization is critical. Proper use of the buffer ratios can ensure maximum utiliza

<< liqppf th.e SCSI bus, by minimizing the time to transfer data. See appendix B for further 
inforrnafion. 

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 OOOOh. This feature is not supported. 

Connect Time Limit · · ·.· · · · · .. 

The connect time limit field is always set to OOOOh. This featurn 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;:lrameters page. 

2£ 

~ E 7 l 6 5 I 4 I 3 I 2 I 1 I 0 

0 Reserved (Zeros) Page Code (03h) 

1 Page Lengtn (In Bytes) (16hJ 

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) 

.Ai~;;:~ 
20 SSEC I HSEC RMB I SURF I Reserved (Zeros) 

21 Reserved (Zeros) 

22 Reserved (Zeros) 

23 Reserved (Zeros) 
7 

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 followipqparameters pertain to er
ror recovery. 

Page Length 
The page length field specifies the number of bytes to follow aftE!tfllis field. This is equal 
to the total page length minus two. 

Tracks Per Zone 
The tracks per zone field specifies the numb~f of 
tracks per zone. 

Alternate Sectors Per Zone 
The alternate sectors per zone field spedfiesJ!le number of alternate sectors per zone to 
allocate during formatting. The drive/s.ypports shcalternate sectors per cylinder. 

Alternate Tracks Per Zone 
The alternate tracks per zone fieldis alwqys setto OOOOh. This feature is not supported. 

Alternate Tracks Per Volume 
The alternate tracks per v61Hrr!e fl~ldsPecifies the number of alternate tracks allocated for 
bad sectors. (A secto(iS mappeq onto the alternate tracks by the FORMAT UNIT or 
REASSIGN BLOCK c6fumands whef\reallocation occurs in a zone whose alternate sec
tors have been exhausted). Tue.drive supports 15 alternate tracks per volume. This field 
is not changeable. 

Sectors Per. track 
........... . 

The sectors per trackti~lq<§pE!cifies the number of physical sectors per track and is zone 
dependent/ Thernfore, this field is not changeable. 

Bytes ... ·p~f······prjy:;cal .. •••··~ector 
The bytes pelptiys.igal sector field specifies the number of bytes per physical sector. 
Tht;iMXi"tr1240S isShipped from the factory formatted with a default sector size of 512 
bytes. V~tiqµs.pther sector sizes are also supported . 

....••• ,:~:~j~•ttv:••······~alue 
.) fh~ inter1~1\ie value field returns the interleave value specified when the drive was for-

/ .... mqtted. It is always set to one (1 :1 ratio) for best drive performance. 

< ~;i8kt·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 physic;:ilsectors between the last 
logical block of one cylinder and the first logical block on the riext sequential cylinder. 
This value is optimized for different data zones. 

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 ope indicating that the drive uses hard sector 
formatting. 

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

SURF 
The surface (SURF) bit is ::i1w'::ivc::,c::i:> zero. T.tlis 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 Ge0111etry page. 

:: 

~ E 7 1 6 5 1 4 1 3 2 1 1 I 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 

11 (LSB) 

12 (MSB) 

13 
Drive Step Rate 

(LSB) 

14 (MSB) 

15 Landing Zone Cylinder 

16 (LSB) 

17 Reserved (Zeros) l RPL 

18 Rotational Offset 

19 Reserved (Zeros) 

:I 20 (MSB) 
Medium Rotation Rate 

21 (LSB) 

22 

23 
Reserved (Zeros) 

/'' 

Table 7·26 
Page 4 - Rigid Disk Drive Geometry Parameters 
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-:·:-. 

Page Code ······•Y<<•Ut ( 

This page has a page code of 04h indicating that the following,perameters pertain to error 
recovery. 

Page Length ···•·· • ••• } > 
The page length field specifies the number of bytes to follow atfort1Ji$1ield. This is equal 
to the total page length minus two. 

Maximum Number of Cylinders ······· / 
The maximum number of cylinders field speqifies the maximum logical number of cylin
ders that are accessible bv the user. This v~itiealreadv t~kes into account the reserved 
cylinders for the alternate tracks per volume; defe~ rn~oagement and any other reserved 
tracks that the drive may be using. The moststghifit~hfb}ltes (bytes two and three) must 
be set to OOOOh. 

Maximum Number of Heads 
The maximum number of heads Jjeld musfbe set to the number of data heads found in 

. ··. .. · .. · 
the MXT-12408 (15). ···· ... ·····.·...... ' 

. ·.· ·"·:...:·:::.:.:::-·' 

Starting Cylinder • WritQ f>recOQ'lpe~;atlon 
The starting cylinder - writepfecbrrtpei'i~ation field is always set to OOOOOOh. This feature 

. ··.·.·.· 

is not supported. .• ·······•····· 

Starting Cylinder • ~~ddced :~;te current 
The starting cylinder - reduced wr~e current field is always set to OOOOOOh. This feature is 
not supported. ( 

Drive Step\~:~;· >••••••·>•··········•·•·······••••···· 

The drive ~tip rat~ field is ~l\vays set to OOOOh. This feature is not supported. 

Landin·~·•!ii••:Z9n.:i:.•·•·~yl i ~~·er 
The landing z6h~Q.yJ!pder field is always set to OOOOOOh. This feature is not supported. 

Ri~<>•••··•··· 

·Thijfr9Jati6h~fpg~ition locking (APL) field is used for spindle synchronization. OOb dis
~Ples§ytiqqrgpization. 01b indicates that the drive is a slave. 10b indicates that the drive 

.:• is~!'Jlaster .. ff1b indicates that the drive is a master controller (not supported) . 

. ·:·····:·.::;:;::::::::::·.·. 

''•'<:Abtatlonal Offset 
Th•J:••itqJ,tional offset field indicates the amount of rotational skew the drive uses when 

synchtOnized. OOh 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.Q~ .~edium rotatJ~. The unit 
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. 

~ 

~ E 7 6 5 I 4 I 3 I 2 I 1 0 

0 PS Resrvd Page Code (08h) 

1 Page Length (OAh) 

2 Reserved l WCE l M= RCD 

3 Demand Read Retention Priority I Write Retention Priority 

4 
(MSB) 

Disable Pre-fetch Transfer Length 
5 (LSB) 

6 
(MSB) 

Minimum Prefetch 
7 (LSB) 

8 
(MSB) 

Maximum Prefetch 
9 lLSBl 

10 
(MSB) 

Maximum Prefetch Ceiling 
11 

lLSBl 
···<+•····· 

.·:=::::::::::\::-:·. 
.···.·.·.·.-.-:·.:·::::::::::::. Table 7•27 

······P@g;~f 8 - Caching Parameters Parameters 
.. :: : : :::::~:~(~~~~~~:~::::: · .. ·.·· =~=== :::::::::·:.: ·:··· · ... · 

·· ·· i:»~:oe c~cii 

.. =::.::: ... \:, . .Jl)i~ page has a page code of OBh indicating that the following parameters pertain to 

···@!(p,~i.PQ·· 

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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WCE 
······<•.•····· .... \ · ...... / 

A write cache enable (WCE} bit of one will cause the drive to Q~jn a write each~ mode and 
return a GOOD status immediately following a WRITE co~P1~M~F :1 . . , •i 

A WCE bit of zero will prevent the drive from entering th~:WfltQ:g~~h: ~de and will return 
a GOOD status after all data is successfully written onto the medfo'fh\::/ 

While in the write cache mode, data received from ifi~··•tiasiWlffJi§f''~: written to RAM and 
then copied from RAM to the disk. This enables the hqstfb se~d many write commands 
to the drive without waiting for the previous CQ!llmands tO•V,,trite their data to the disk. 

·:=··-·.·.·. ·.·.·. 

The write cache will be aborted if: a WRITE ·~o~~~rjqp<:m;~;ning an LBA that's not in se
quential order (with the previous comm~v:v;t.):Jsi:retiiv~H! if the write buffer is empty; if the 
command is sent from a different initiat6r;'ffthe command is not a WRITE command or; if 

. . ... 

an error occurs. When aborted, exc;:~ptthe errOf..qqndition, the data already in RAM will 
be written before another command id ~*ecuted. ·· 

·. ·.·.·.·.·.-.·.· ... 

The write cache can be temporari1ydi$(iple:~~Z~ing the write extended (2Ah} command 
and setting the FUA bit to one. 

MF 
The multiplication factof(MF}.bifisJ!on-c;:hangeable and is set to zero . 

. ·.·-:·:· ··.·· ,· 

RCD 
A read cache disable (RCD} bir6~.~ero instructs the drive to return data during a READ 
command, from ~ither the cach~.Or the media. 

A RCD bit otpne d·;~~bl~$.J!J~6ache and causes any READ command to return data from 
the media.oh1y. ···· "< > 

Read .A1nul~~ ,\,,:· 
........................... r}:>r y 

The read retentiott•wiority field enables or disables the anticipatory prefetching of data 
intqdfi@•i!ipache thai:"has not been requested. A value of OFh enables prefetching. A 
v,a.{ue of ii1JtP!§~l:)les the prefetching . 
. ::~:::~:~:}::; :-:·:::-:::::::::·.::::::::::::::::::·:·:· 

Dlsab'ie Prefetch Transfer Length 
The disable prefetch transfer length field is always set to OOOOh. After the requested 
data is written into the buffer, the drive will prefetch data until the buffer is full. 
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Minimum Preletch .)>·•···•!itili:;.:: tr• 
The minimum prefetch field is always set to OOOOh. After th.~requested data is written 
into the buffer, the drive will prefetch data until the buffer is fUlf > 

~::~~:u~':::::h field ~ always set to OOOOh. A:::•,i;~J ~~;:;:::: data is written 
into the buffer, the drive will prefetch data until the 1:)1,Jff~r is full . 

... .... . .... 

Maximum Prefetch Ceiling : > ) 
The maximum prefetch ceiling field is alway§ set to 000Qh. After the requested data is 
written into the buffer, the drive will prefetch data l!flti! the bQffer is full. 

Error Conditions 

If any field that is not used or support~dbyJb~:;;~~·:l: set to one, the drive terminates the 
command with a CHECK CONDITION srntus/ The sense data is set to ILLEGAL 
REQUEST/INVALID FIELD IN PARAMpJ.ER LIST (05h/26h). 

If the medium type is not se.tto zero, the dfive terminates the command with a CHECK 
CONDITION status. The ~ehse d~ta is set to ILLEGAL REQUEST/INVALID FIELD IN 
PARAMETER LIST (Oqh/26h). ·. 

-:<<~\::.:·.· 

If a block descriptor l~~~iR dtnetthan OOh or 08h is specified, the drive terminates the 
command with a CHECK CONOiTION status. The sense data is set to ILLEGAL 
REQUEST/INV~UD FIELD IN.'PARAMETER LIST {05h/26h). 

If the densiJY :::~~ ij§•:$~lJ9·• 01 h, the drive terminates the command with a CHECK 
CONDITION status. The Sense data is set to ILLEGAL REQUEST/INVALID FIELD IN 
PARAM§IFR qST(05t)t2Sh). 

If the numb~;dtbYte~~~r physical sector is less than 512 or greater than 1,024, the drive 
terr;ofrtlii:fe$ the comffiand with a CHECK CONDITION status. The sense data is set to 
14kEGALiB5QlJJ;$T/INVALID FIELD IN PARAMETER LIST (05h/26h) . 
. ::::::::::::::::::;:. .:::::::::::::::::::::::::::::::::;:·:·:·.· 

<• dbt!:l~ tt~Q~#~kew parameter exceeds the sectors per track of the inner-most zone, the 
.i dflV~ termiil§les the command with a CHECK CONDITION status. The sense data is set 

)· : ... to ![LEGAL REQUEST/INVALID FIELD IN PARAMETER LIST (05h/26h). 

<l;·iH~::.~racks per zone field is set to OOOOh, the drive terminates the command with a 
CHECK CONDITION status. The sense data is set to ILLEGAL REQUEST/INVALID 
FIELD IN PARAMETER LIST (05h/26h). 
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7.4.9 

,.;!::: 

If the alternate sectors per zone field value is not within the s~~~~~d ;~H~~/the drive 
terminates the command with a CHECK CONDITION status. The sense d~ta is set to 
ILLEGAL REQUEST/INVALID FIELD IN PARAMETER LIS,T(OSty26h). 

If the initiator specifies an invalid mode in the error rec0j~~tm$.!ih~~~:~:terminates the 
command with a CHECK CONDITION status. The sense dat~LJS set to ILLEGAL 
REQUEST/INVALID FIELD IN PARAMETER LIST(Q5.h/26h). 

In the rigid disk drive geometry parameters page, if:~~~ri~~;!~Ji:es a value in the maxi
mum number of heads field that is greater thaQ the actualJnaximum number of heads, the 
drive terminates the command with a CHECK'bo~DITION~tatus. The sense data is set 
to ILLEGAL REQUEST/INVALID FIELD IN PARAfy.1g;p;ftUST (05h/26h). 

If the page length byte in each page h~~d;;;~~~s not match the page length, as speci
fied in this document and returned t:tYJJ:ie commang;the drive terminates the command 
with a CHECK CONDITION status. Th~::~ijhse data.i~ set to ILLEGAL REQUEST/INVALID 
FIELD IN PARAMETER LIST (0§,6,t?~h) .. ::: ...... . 

~ E 

0 

1 

2 

3 

4 

5 

6 

7 

·:: 

7 6 5 J 4 J 3 2 

PS Rsrv Page Code (OAh) 

Page Length (06h) 

Reserved 

Queue Algorithm Modifier l Reserved 

EECA Reserved RAE NP 

Reserved 

Ready AEN Hold-Off Period 

Table 7·28 
Control Mode Page 

1 0 

RLEC 

QErr DQue 

UAAENP EAENP 
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·- ' .. ·.·.·.-· ·.·.·.· . 
. -_ -.-·.-.------.-_·. 

The control mode page, Table 7·28, provides control over sever~I SCSl-2 f~~tdres which 
are applicable to all device types such as tagged queuing, .extended contingent alle
giance, asynchronous event notification, and error logging. 

ALEC 
The drive does not currently support the ALEC bit. This bit mustbe §et to zero. 

Queue Algorithm Modifier 
The queue algorithm modifier field, Table 7•29, specifies restrictions 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 

Bh - Fh Vendor Specific 

Table 7·29 
auel.ie ['lgorithms Modifier 

.. ·. ·.-.·. 

A value of zetO ifj .m~ field specifies that the drive will order the actual execution se-
quence of th~queuedC:QrpQ)ahds from each initiator such that data integrity is maintained 
for that initiator. This meahs that, if the transmission of new commands was halted at any 
time, thefinal vallle of alLdata available on the medium shall have exactly the same value 
as it wOlJldti;~ye if the commands had been executed in the same received sequence 
withouttaggedqU~ping. The restricted reordering value will be the default value. 

Avalue qfqpejpthis field specifies that the target may re-order the actual execution se
qb~hp~ oftti~ queued commands in any manner it selects. Any data integrity exposures 

<frl~tedto991'Tlmand sequence order are explicitly handled by the initiator through the 
selection ofappropriate commands and queue tag messages . 

· \QErr 

A tjdeye error management (QErr) bit of zero specifies that those commands still queued 
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 ~~nditi6fi::wfo be gen
erated for each initiator which had commands in the queu~.Q~cept the initi~tor that re
ceived the original INITIATE RECOVERY message,, :wH~n reporting the UNIT 
ATTENTION condition, the drive will set the additidttal s~tis.e.:;::cod' to TAGGED 
COMMANDS CLEARED By ANOTHER INITIATOR. ·:·:·:·:::;::;::::=:::>:· ... ,::,:,:.:::.:::···:::::·:·:·:··········· 

·::::::;::::-:-:-· 

·=::\ft::::-

DQue 
A disable queuing (DQue) bit of zero specifies that:t~6g~d''tju~tjjpg will be enabled if the 
drive supports tagged queuing. A DQue bit of one sp~cifl~s th~t tagged queuing will be 
disabled. Any queued commands for the l_]Lx nexus'W:i11 be aborted. Any subsequent 
queue tag message received will be rejecteffwitba MESSAGE REJECT message and 
the 110 process will be executed as an untagged ~9.ffi.tn~fld.' 

EECA 
An enabled extended contingent aH~gi{lnce <(~EGA) bit of one specifies that extended 
contingent allegiance is enabled .. Ari'E~QA,bit oi'zero specifies that extended contin
gent allegiance is disabled. 

RAENP, UAAENP, and EAENP . 
The RAENP, UAAENP, aodJ;AENPb.its ehable specific events to be reported via the 
asynchronous event notifid~JiSri pt6tocbh When all three bits are zero, the drive will not 
create asynchronous ~vent notlfic9tion~ . 

. ·:·:·· .... . 

A ready AEN permission (RA'i;NP) _!;:)It of one specifies that the drive may issue an asyn
chronous event notification upc)ff'Qbmpleting its initialization sequence instead of gener
ating a UNIT AT;[ENTION coni:i.JtJdn. An RAENP bit of zero specifies that the drive will not 
issue an asyncA'rt):hgµ.s event .,~btification upon completing its initialization sequence . 

.. :::::::::::-:-· ·:.: 

.:::>::=:·:-. <:\~:~//::::::..-. .-:::)" 
NOTE: I.tithe dr/ye's c:Jef~bit value for the RAENP bit is one and it does not implement 
saved Pfl..r~metei$or indlµde a hardware switch, then it may not be possible to disable the 
initializatfi§jj:::f.l{gyence ,d~ynchronous event notification. 

A l,J.Ntlfj~JTENTld'NAEN permission (UAAENP) bit of one specifies that the drive may 
i$.§~e an··::i§YQ9.Q[Qtlous event notification instead of creating a UNIT ATTENTION condi
.ddfi:µpgH'''tt~t~cHng an event which would cause a UNIT ATTENTION condition (other 

_,,:dh~ri -U-Pbf!:gq!Jlpleting an initialization sequence). A UAAENP bit of zero specifies that 
t'h~:,.:drive Yiil:i:not issue an asynchronous event notification instead of creating a UNIT 

/; ''''· ATTENTION condition. 

.. ,, t:i~:~i~t©f AEN permission (EAENP) bit of one specifies that the drive may issue an asyn

chron6us 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. 

7 .4.1 O 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. 

7 6 5 4 3 2 1 0 

0 PS Rsrv Page Code (32h) 

1 Page Length (06h) 

2 Rsrv CPE DO 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 

·>>:-:.:-:·.·. ;;?·· 
Tti~par~ril~te;s savable (PS) bit is 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

J[pll~r 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 (DO) bit of zero specifies that the contrpller may queL.e 110 pro
cesses. A DO bit of one specifies that the controller ngtqO~Qe 1/0 processes, either 
tagged or untagged. If the DO bit is one, and an 1/0 pro,¢'.~~s is iQprogg[¢ss, the controller 
will respond to all other initiators with BUSY status. 

ESDTR 
An enable synchronous data transfer request (ESdtR)btt•()tzertfspecifies that the con
troller will comply with the SCSl-2 standard with reg~(q t9·synchronous data transfer re
quest messages. An ESDTR bit of one specifies that th~-pontroller will not initiate a syn
chronous data transfer request message follbWTngjl POWEfl~ON or RESET condition. 

FDPE 
A format data pattern enable (FDPE).bit bf:~wo specifies that the controller will comply 
with the SCSl-2 standard with regarqJpJormat dat~.pattern field. A FDPE bit of one spec
ifies that the controller will not use o6il ~~j~~J()rmatpattern . 

. ·· 

CR < ··:.. 
A contingent reservation (CR) bit ~f ;?ef6\§p~clfies that the controller will comply with the 
SCSl-2 standard with reg~rg tg ~ntihgendeservations. A CR bit of one specifies that 
the controller will generat~~f~~~N~tidrtJor the initiator whenever CHECK CONDITION 
status is returned to it. Jhe reservation is generated and cleared in the same manner as if 
a RESERVE commarid:fia~tbeen recei~ed. 

DUA 
A disable unit a_uention (DUA) pif~f zero specifies that the controller will comply with the 
SCSl-2 stand(ifdiwJthregard tQUNIT ATTENTION conditions. A DUA bit of one specifies 
that the con~r,Q!!~r ~IifhQt:g~perate a UNIT ATTENTION condition following a POWER-ON 
or RESETJfundition. ····· ···· 

Start ./ ·•••i•:;;: ••••.•..... 

A start (STARTJl::tilt:Pf~ero specifies that the controller will achieve READY condition in 
acq;frdar[t¢.e with th~ hardware configuration switches and jumpers. A START bit of one 

sp~cifies'th~L!h~r controller will ignore the hardware configuration and achieve the 
Alie;\p;x:8dhaiti0n following power-on. 

_./•'•}:::.: .... A $.bttware ~electable SCSI ID (SSID) bit of zero specifies that the controller will use the 
·· ·····••:•::mse:SI ID in accordance with the hardware configuration switches or jumpers. An SSID bit 

ot''dti~:wecifies 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 thatreselection attempts will 
continue until a POWER-OFF or a RESET condition occurs. If 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 7•31, definesJh~parameters that affect the use of 
the read-ahead buffer. 

7 6 5 4 2 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 

..... ·>••·~··$ . 
. ·.·.·.·.·.·.·.· Th~parameters savable (PS) bit is 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
frotl~ni~.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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:·:·:·:·=·:::;:;:;:;::·===·==:·:·:·:·:·:·:·::::::~=~~~~il~~~lf~tr===:-

Number of Segments >· 
The number of segments field specifies the number of segrn~nts that the dafa buffer be 
divided into. A value of zero indicates that the controller®i!Fo~e the entire buffer as a 
segment. A value of four specifies that the data buffer q~ c:livide~ ip~gf(:)tjf segments. 

-::::-·:<:\\\::: ... _}::>:·:-:············ 

NOTE: Only a value of zero or four is supported in the nu~b~fcf9~gments field. 

Pre-Fetch Threshold 
>· ·'.< ···-··:·:.: 

The pre-fetch threshold field specifies the largest transf eplength for which a read-ahead 
operation will be performed. 
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7 .5 MODE SELECT (10) • 55h 

7 6 5 4 3 

0 Operation Code (55h) 

1 Logical Unit Number PF Reserved SP 

2 

3 

4 Reserved 

5 

6 

7 
(M B) 

Parameter List Length 
8 (LSB) 

9 Control 

.......•. :••········ 

Table 7•32 
>MO.DE SELECT (10) Command 

The MOPE SELECT (10) command (Table 7•32) provides a means for the initiator to 
sp~hitytije mediurr{logical unit, or peripheral device parameters to the target. See the 
MQQE $el4:EC:t•(6) command for a description of the fields in this command. Initiators 
shdUtcf.i$$ue MODE SENSE prior to MODE SELECT to determine supported pages, 

1erigth§tand other parameters. 
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' ::.;:' 

7.6 MODE SENSE - 1Ah 

The MODE SENSE command provides a way for the driC~t6ir~~~~~;;i~~s parameters to 
an initiator. These parameters are separated into categories cafl00 p~ges. MODE SENSE 
is complementary to MODE SELECT :,.,:,.,.;.;. .,.,,·· 

S~t > 

~ E 7 l 6 l 5 l 4 l 3 l 2 l 1 l 0 

0 Operation Code (1Ah) 

1 LUN l Reserved (Zeros) 

2 Page Control I Page Code Field 

3 Reserved (Zeros) 

4 Allocation Length 

5 Control Byte 
/ 

< fa61e 7.33 
:-:-

MOOE SENSE COB 

k '~;\!Jii/y 
Page cont'rC>1... .·. 
The Pag~ Qontrtjffield ~p~cifies which type of page data is to be returned to the initiator. 

The fouftyp~~~f.e liste,~below: 

1) .J)fif~Qlt value~.,~f~ stored by the disk drive . 
. ·::::· ··:::::::-· . 

-::f .. ·.;-·:·:·:·::·:-:::::::·· 
,2y::::::::s.av.etfv~iG~~ are parameters saved on the medium during a FORMAT UNIT or MODE 
< > s'ei.Jec.J..command. 

Aii;; .· 3) lurre:~:lues are the parameters used by the drive during nonnal drive operation. 
\@•:-JNhen first powered up or reset, the current values are equal to the default values . . 'ton¢~ the media can be accessed, the saved values are read and they become the 

cJhent 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 cg~~~e~ 8y lhe MODE 
SELECT command. 

~ 

PAGE CONTROL FIELD 

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. 

Report Changeable Values. !! the page code is 3Fh, the drive returns al: 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. 

Page Code 

Table 7·34 
Page Control Fields 

The page ~99~ field spec:ifies the page(s) that will be returned to the initiator. Table 7•35 
gives a briefdesp[ipti()li of these pages. 
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PAGE CODE PAGE DESCRIPTION 

OOh Vendor Unique 
01 h Error Recovery Parameters 
02h Disconnect/Reconnect Control Parameters 
03h Direct Access Device Format Parameters 
04h Rigid Disk Drive Geometry Parameters 
08h Caching Parameters 
OAh Control Mode Page 
32h Drive Control Page 
38h Read-Ahead Control Page 
3Fh Reserved for use in MODE SENSE Command 

Allocation Length 

Table·· jl~~g·< 
MODE SENS§. Page Ce>des 

The allocation length field specifies tqe rit.ifuper of bytes the initiator has allocated for the 
MODE SENSE data. If the allocation length is less than the amount available, then only a 
portion of parameters (uptg the riumti~r indicated) will be sent. A value of OOh is not 
considered an error. 

7 .6.1 Parameter List Format 
. . 

·-: ··.·. 

The MODE SEN$§.parameterlist is sent to the initiator during the DATA IN phase. This 
list consists pJa par'arilgtw list header, one block descriptor, and one to four page de

scriptors. The er:i1ire lengttrof the parameter list is specified in the MODE SENSE COB . 

. <·>. . 

The par~m~t§Clist he9der is four bytes long and specifies the medium type and the 
length of the blocl{:p§scriptor. 

TM~~l~~~cj~§9r~pto;Is eight bytes long and specifies the medium density, the number of 
616c~. ~tidthg block length. 

< fH~p:~~ cJ~~criptors contain various parameters separated into pages. These parame
/ .• ter$ specify various options and features which the initiator may change with the MODE 
.. < .§~bECT command. The type of page data returned is specified with the page code and 

p~ge¢9htrol field (PCF) in the COB. 
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Parameter List Header Format 

The MODE SENSE parameter list header is the first part otth~<p~rameter list. Appended 
to this header will be the parameter list block descriptor./ ... 

7 6 

0 

1 

2 WP 

3 

5 4 3 

Sense Data Length 

Medium Type 

Reserved (Zeros) 

Block Descriptor Length 

>>>:-.· .. 
Titi1e <7~3s 

Paramet~r Ll~t.(Header 

Sense Data Lengtt1 > 

2 1 0 

The sense data lengthfiel~ ~pecifiesthe length of the data to be returned in the DATA IN 

phase. It does not includethe:~~!~)ength field itself. 

Medium Typ•{ 
The medium typ~f!~lp indicat~s the drive's medium type. The drive always returns a 
medium tyµ,~:of ooil. ( < .. 

WP 

The writ~ ~fOt~9!JWP) bit is not supported by the drive and must be set to zero. 

e19ck: ::~~ngth 
i;tj~ blocfS•.!~ngtbJield specifies the length of the block descriptor and is set to OSh . 
. ::::::=·::·:·:·:·::. :":':':':":" .. ::·:·::·:·.-·.-......... . 

::::(((\:::-.. /::·:··· .·.• ... 

·::(/::::)~\~::: .. 
7. 6. 3 .J Pad~meter List Block Descriptor Format 

f:::: •ltfi~fy10DE SENSE parameter list block descriptor immediately follows the parameter list 
he~d~t;. 
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7 6 5 4 3 2 1 

0 Density Code (OOh) 

1 Number of Blocks (MSB) (OOh) 

2 Number of Blocks (OOh) 

3 Number of Blocks (LSB) (OOh) 

4 Reserved (Zeros) 

5 Block Length (MSB) 

6 Block Length 

7 Block Length (LSB) 

Table 
Parameter< list Block Descriptor Format 

Density Code 
The density code field is sef fo OOh, indicating that the default of only one density is 
supported. 

Number of Blocks> 
The numbetbfblocks figldspecifies the number of logical blocks on the medium to which 

> ·:.-. -··:-· 

the density code)~nd blpck length fields apply. A value of OOOOOOh indicates that all of 
the remaihipgJggical blocks of the logical unit have the medium characteristics specified. 

·-:::<<<·:: ... 

Bloc:;k b~ngt~U 
Tqebiot~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 p~;~hl~tf:'.r~. ~:: ~:ction 7.4.3.4. 
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7.6.5 

~ E 7 6 5 l 4 l 3 I 2 l 1 J 0 

0 PS Rsrv Page Code (02h) 

1 Page Length (In Bytes) (OAh) 

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 

2 • Disconnect/Reconnect Control Parameters 
... ·: :::::::r~=::::· . 

.·.·.·.:·:::::?~;~~;:: Ji'2t 

.,,,Th~i:p~rameter 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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~::ag~~:~;h field specffies the number of bytes to follow. f!!t.~r this field. '!: is equal 
to the total page length minus two. 

Buffer Full Ratio and Buffer Empty Ratio .. ,.:.:, ... 
For a description of the buffer full ratio and buffer empty ratio field$, see section 7.4.4. 

Bus Inactivity Limit < 
The bus inactivity limit field specifies the length of tirrle, (io 1 oo ~icrosecond increments) 

that the drive is allowed to stay connected to .t.~e SCSI bti$ without any bus activity. If the 
initiator requests the changeable values, this field)~ set to O,OOOh. 

Disconnect Time Limit 
·.<·.·>:..··· 

The disconnect time limit field is always seno QOOOh. This feature is not supported. 

Connect Time Limit 
The connect time limit field is •ii;q ;~·l;jbii\>:: ~his feature Is not supported. 
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7.6.6 

.,:::: 

.)IiJ~ 

Page 3 - Direct Access Device Format Parameters< 

The table below shows the bits, bytes, and fields in th~ dit~qt: ~g~~!~ ~::vice format pa
rameters page. For a description of these bits, bytes, and fieldg,S~gsection 7.4.5. 

:·::·::.· 

.:':' 

~ E 7 6 5 l 4 I 3 2 1 1 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 l SURF l 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 g~drrletry ~~g~. ? 

~ E 
7 6 5 l 4 l 3 l 2 l 1 J 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 (M-S-8) 

10 Starting Cylinder - Reduced Write Current 

11 (LSB) 

12 (MSB) 

13 
Drive Step Rate 

(LSB) 

14 (MSB) 

15 Landing Zone Cylinder 

16 (LSB) 

17 Reserved (Zeros) l RPL 

18 Rotational Offset 

19 Reserved (Zeros) 

,,,;:::: 20 (MSB) 

,A,11~ 
Medium Rotation Rate 

21 (LSB) 

22 

23 
Reserved (Zeros) 

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 indicatin~tm.at the drive s~~es the pa
rameters supported in this page. 

Page Code /~~'ifii;/J:" ;m@W' 
This page has a page code of 04h indicating that the following para;mpters pertain to error 

recovery. 

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

Maximum Number Of Cylinders ··••·••• :t :: :·: 
The maximum number of cylinders field speqiJies the maximum logical number of cylin
ders that are accessible by the userpJ;t:iis valu~ a!ready takes into account the reserved 

cylinders for the alternate tracks peFvdlOm~ .• ?efect management and any other reserved 

tracks that the drive may be using; Jhe mosfsi.~pificant bytes (bytes two and three) must 
be set to OOOOh. 

Maximum Number Of Heads 
The maximum number otm)-~a§iie1dffiust be set to the number of data heads found in 
the MXT-1240$ (15). ..· >. < 

Starting Cylinder • ~~lte·:er~:~~pensatlon 
The starting cylinder - write precbqtpensation field is always set to OOOOOOh. This feature 
is not supporte~; <.. .·. 

Stoning ey1~~':1ij laedL Write Current 
The startil)g'·~;ling~r - r~citi¢~d write current field is always set to OOOOOOh. This feature is 
not supmqed .. ,}r····· ·.· . 

Drive •. St~;·•Ait~;./? 
Th~dtlV~~tep rat~fi~ld is always set to OOOOh. This feature is not supported. 

:r~:.;.:.;:······-··-::·=·=·=--:-:·::::::::=: 
.. tanlunsf''zone cy11nder 

.. •:•ifh~ 1aHdlgg.,z9ne cylinder field is always set to OOOOOOh. This feature is not supported . 
.. ::::::.:-..... ···::::::::::::::. ·.·.-.·.·.·.··.·.· 

,J::::_::,,,,,,_. R J,.t 
.,,,,,,•:•T:t\~ .. ..rotational position locking (APL) field is used for spindle synchronization. OOb dis

abM's$ynchronization. 01b indicates that the drive is a slave. 10b indicates that the drive 

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 rotationa.L~kew the driveuses when 
synchronized. OOh indicates that rotational offset is not u~etC 

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

This section describes the caching parameters page. 

7 6 5 4 3 

0 PS Rsrv Page Code (08h) 

1 Page Length (OAh) 

2 Reserved WCE MF RCD 

3 Read Retention Priority Write Retention Priority 

4 
(MSB) 

Disable Pre-fetch Transfer Length 
5 (LSB) 

6 
(MSB) 

Minimum Prefetch 
7 (LSB) 

8 
(MSB) 

Maximum Prefetch 
9 LSB 

10 
(MSB) 

Maximum Prefetch Ceiling 
11 

LSB 

Table 7•41 
Page 8 - Caching Parameters 

::::::<~( :: ~c::::: :: : . ~:~:: 

·< PS 
Ttl~p;:1,rameter savable (PS) bit is always set to one indicating that the drive saves the pa-
ram~W~ts 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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~~~:ag~81:~;h field specWies the number of bytes to follow ajW this field. !~~~is equal 
to the total page length minus two. 

WCE 
A write cache enable (WCE) bit of one will cause the drive to b~lha~rite cache mode and 
return a GOOD status immediately following a WRITs c:;pmmand. 

A WCE bit of zero will prevent the drive from enteri~:i~~:~i;~~~~~e mode and will return 
a GOOD status after all data is successfully y.if:itten onto th~. medium. 

While in the write cache mode, data received fro~ the•host till first be written to RAM and 

then copied from RAM to the disk. This enables th~ ti6~fto send many write commands 
to the drive without waiting for the previous corrymands to write their data to the disk. 

The write cache will be aborted if: a WRITE99mmand containing an LBA that is not in se

quential order (with the previous99r11mand) is received; if the write buffer is empty; if the 
command is sent from a differenfiriitiator;if the command is not a WRITE command or; if 
an error occurs. When aborted, e~crpitf'l~~rror condition, the data already in RAM will 
be written before another cPmmand iSexecoted. 

The write cache can b~temporarily c:fisabled by using the write extended (2Ah) command 
and setting the FUA biHq:pne. 

MF 
The multiplicatiqpfactor (MF) bjLis non-changeable and set to zero. 

RCD 
A read cagh~ dis9ble (RCo) bit of one disables the cache and causes any READ com

mand to .. t~turn c:t~tafrorl)the media only. 

An RCD bi;~i~@~:inslructs the drive to return data during a READ command from either 
the ... caB~~ or the ~J.dia. 

R~a~ .• J:t~t~hti~~ Priority 
.. :Jl~e. rJ~&t.eJe.ntion priority field enables or disables the anticipatory pref etching of data 

?' iMtQ:!:the cad~~ that has not been requested. A value of OFh enables prefetching. A 

J : .. vaJOe of 01 h disables pref etching. 

wrrt~: :Retention Priority 
The Write retention priority field is always set to 0001 h. 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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7.6.9 

7.6.10 

. ·.·.· 

Disable Prefetch Transfer Length : I ) ::::!:·:::t• 
The disable prefetch transfer length field is always set to QQQOh. After th~ requested 
data is written into the buffer, the drive will prefetch data u!;!fifth~quffer is full.· 

·.· .· . . ... 

:<:·:.:- ·.: .::/.:; :.::·.}\:/{[:)j}" 

~~: 1~i~:u:r:::f:~h field is always set to OOOOh. After t~e ieqyested data is written 
into the buffer, the drive will prefetch data until the .Q\JJfeir is full. 

Maximum Prefetch } 
The maximum prefetch field is always set tqj>OOOh. Att~r the requested data is written 
into the buffer, the drive will prefetch data untfftheJ:>uffer i~:,µn. 

Maximum Prefetch Celling 
The maximum prefetch ceiling field i~ afuJ~y.~ set to OOOOh. After the requested data is 
written into the buffer, the drive will ptefetch datauptilthe buffer is full. 

Error Conditions 

If the page code is not yalid, th~\t~ri~; t:rminates the command with a CHECK 
CONDITION status. The ssh§~d~t~}s:~elto ILLEGAL REQUEST/INVALID FIELD IN COB 
(05h/24h). 

If the drive cannot re~~;~~dsfal!lt i~;b~mation, it terminates the command with a CHECK 
CONDITION status. The sense data is set to NOT READY/ILLEGAL FUNCTION FOR 
DEVICE TYPE J02h/22h) . 

."<:::.::.::-::::-: 

Drive CC!~;;:1,;:;+? ./. 
The dri~f·!/~hlr~f ::ge,~able 7•42, defines the parameters that affect the firmware con

an<f~it6~~:·¢Dstomization for specific functions. 
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~ E 

0 

1 

2 

3 

4 

5 

6 

7 

PS 

7 6 

PS Rsrv 

Rsrv CPE 

Reserved 

(MSB) 

5 

DO 

SSID 

4 l 3 2 

Page Code (32h) 

Page Length (06h) 

ESDTRl FDPE 

Reserved 

Reserved 

Reselection Attempts 

Reserved 

.. ·· ··-:.:<.:)/-:>:.:<· ... ·· 
·-:·::-. ··::::.::::·:::··· 

CR 

Table. 7·42 
. QttVe CQ.Qtr91 ··Page 

l 1 l 0 

l DUA l START 

SCSIADDR 

(LSB) 

The parameters savable (PS)bit'i$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 capablec:)f):i(iving the page in a non-volatile vendor-specific location. 

CPE 
A continypus pr~~fetch ~nable (CPE) bit of zero specifies that the controller will not re
place qafatoa.thas been transferred to the initiator with read-ahead data. A CPE bit of 
one specifie~th~Rtoe controller replace data that has been transferred to the initiator with 

reac:h~oead data. · 

p.tb 
. .Adi~~hl~.queµeing (DO) bit of zero specifies that the controller may queue 1/0 pro

. ···=t~~~es. ICQO bit of one specifies that the controller not queue 1/0 processes, either 
;:{ tagged or untagged. If the DO bit is one, and an 1/0 process is in progress, the controller 
· :::t:::wufrespond to all other initiators with BUSY status. 

e;ci¥~ 
An enable synchronous data transfer request (ESDTR) bit of zero specifies that the con
troller will comply with the SCSl-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. 
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FDPE 
A format data pattern enable (FDPE) bit of zero specifies tl"lat the controlle(will comply 
with the SCSl-2 standard with regard to format data patternfield. A FDPE bit of one spec
ifies that the controller will not use OOh as the format patt~rp'. 

CR 
. ::,:::: 

A contingent reservation (CR) bit of zero specifiesJl"lat the controller will comply with the 
SCSl-2 standard with regard to contingent reservatrbri§; ACRbit of one specifies that 
the controller will generate a reservation for the initiato.r 11Vhenever 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 zefo spepifies that the controller will comply with the 
SCSl-2 standard with regard to UNITATTENTIONc;onditions. A DUA bit of one specifies 
that the controller will not generate a UNITAJTENTION condition following a POWER-ON 
or RESET condition. 

Start 
A start (START) bit of zero specifies that the controller will achieve READY condition in 
accordance with the hardWat~ cohfigllration switches and jumpers. A ST ART bit of one 
specifies that the controller will)gnore the hardware configuration and achieve the 
READY condition folloWing power-oh; 

SSID 
A software seleptable SCSI ID(SSID) bit of zero specifies that the controller will use the 
SCSI ID in acc6h:t~nc::e with the hardware configuration switches or jumpers. An SSID bit 

of one speciji~$ th~t the contrbller will use the value in the SCSIADDR field as its SCSI ID. 

SCSIADDR 
The SCSiADPRfield specifies the SCSI ID that the controller will use if the SSID bit is set. 

.· <<\\::);::::.: .. :-.. 

Re.~ei~~Uon Att~rhpts 
l]je rese!~qtic>n ?ttempts field specifies the number of attempts to reselect the initiator 
th~ttl"I~ 86hiib11er will perform. A value of zero indicates that reselection attempts will 
contiMD~untila POWER-OFF or a RESET condition occurs. If the value is non-zero and 

<;.~~election i~ not successful before the count is exhausted, the controller will abort the 
< command and set the sense information to ABORTED COMMAND: RESELECT 
.... F'AILURE. 
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Read-Ahead Control Page 

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

the read-ahead buffer. 

~ E 
7 6 5 l 4 l 3 l 2 l 1 l 0 

0 PS Rsrv Page Code (38h) 

1 Page Length (OEh) 

2 Reserved l CE 1 Number of Segments 

3 Pre-Fetch Threshold 

4 Maximum Pre-Fetch 

5 
(MSB) 

Reserved 
6·15 (LSB) 

.. ·. ··.·. 

/ . ···• ...... Tab;~ 7•43 
Read~Ahead Control Page 

PS 
The paramE;!tijrs savabl~ (BS) bit is only used with the MODE SENSE command. This bit 
is reserved with fhe MOOE SELECT command. A PS bit of one indicates that the con
troller i~:6ap~IE:l of savirlb the page in a non-volatile vendor-specific location. 

. ····:::::::::·:·:-:-·· .·.·. 

CE.·····•·•·•·•········· 
A.~~~h·~::~nablE:l{CEl bit of zero specifies that the controller will not perform read-ahead 
pp~f9Jiops%?$/'eE bit of one specifies that the controller will perform read-ahead opera-

_Jjp~~··m::~~prd~nce with the mode parameters governing these operations. 
·.·.·.·.·.·.·.·.·.·. ·.·.:·:::·:·:·:······· .·.· 

j '. < -~~~ber :; (Segments 

: ::::;rn.~ number of segments field specifies the number of segments that the data buffer be 
drvia~Q. ihto. A value of zero indicates that the controller will use the entire buffer as a 
segm~ht. A value of four specifies that the data buffer be divided into four segments. 

N 0 TE: Only a value of zero or four is supported in the number of segments field. 
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.x~::'::~:':i~::d~ad Pre-Fetch Threshold 
The pre-fetch threshold field specifies the largest transfer 
operation will be performed. 
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7. 7 MODE SENSE (10) - 5Ah 

The MODE SENSE (10) command, Table 7•44 provid~~~tp~~h~t~r i~~ drive to report 
parameters to the initiator. It is a complementary command iOtH~.MODE SELECT (10) 
command. If the MODE SELECT (10) command if?Jrnplernented, th~ MODE SENSE (10) 
command will be implemented. See the MODE SEN$E (6)Cort).ti')and for a description of 
the fields in this command. 

7 6 5 4 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 

7.8.1 

.. ··:·.·: .· 

The READ command requests that the drive transfer dat~ j~brnJhe i~~~~~lunit to the initia
tor. It causes the drive to perform an implied SEEK to the cylihg~r( head, and sector, 
which corresponds to the specified LBA. 

Command Parameters 

~ E 7 l 6 l 
0 

1 LUN 

2 

3 

4 

5 

.}}: ·''· ~ 
··:::~~~~:~:::::: .. ·. 

_: '>'-·>· 

5 l 4 l 3 l 2 l 1 

Operations Code (08h) 

I Logical Block Address (MSB) 

Logical Block Address 

Logical Block Address (LSB) 

Transfer Length 

Control Byte 

Table 7•45 
READ COB 

l 0 

LQc::~:1~~~'.~ .. 
J'fj~Jpgi¢ai'bldbk ~ddress (LBA) field specifies the logical block at which the read opera-

~i9~ 'b~Q!~~\ .. , .. _ .. , ... 
f ,:: ;:;:jihster l~ngth 
' <):::'a;n'~ transfer length field specifies the number of contiguous logical blocks of data to be 

·w~riS,f~rred. A transfer length of OOh 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 lengtKf~sults 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/21 h). No 
data is transferred if this condition occurs. 

NOTE: When using the 6 byte READ Command, th~ ~rlt/r~ capacity of the MXT-12405 
·.·. ..·. ·.·.-. 

is not addressable at 512 bytes per sector. ExtendedRfADs an& WRITES are required. 
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.. ,:l. 
:·:::::::::::::::::::::::::::::::::::::;::::::·:·:·:·> 

··<::::_r 

7. 9 READ BUFFER - 3Ch 

7.9.1 

The READ BUFFER command is used in conjunction withfheyyl1fg::G~FER command 
as a diagnostic function for testing the drive's data buffer merfidey end the SCSI bus in
tegrity. The medium is not accessed by this comm~HJci.· 

::~=:::~:=::::::::.::~::::~~:j:j::~::;tr;;1m~!~~t~r~r~::: ·· 

Command Parameters 
.. -:::::.. ·:-: ... 

The READ BUFFER COB is formatted as sh~w~ i~Japle 7~~6. 

7 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 Allocation Length 

8 Allocation Length (LSB) 

9 Control Byte 

Table 7·46 
READ BUFFER COB 

Mode 
The mode field may be set to either OOOb, O 1 Ob or 011 b. When this field is set to OOOb 
the drive will respond by sending the four byte header and data. When it is set to 01 Ob 
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the drive will only send data. When it is set to 011b the drive~~~~!t~~"l~W';our byte 
header, regardless of the allocation length. 

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

Buffer Offset 
The buffer offset field contains the byte offset witMhtlle specified buffers from which 
data will be transferred. 

Allocation Length 
The allocation length field specifies the number of #Ytes thJ initiator has allocated for the 

returned buffer data. Up to 65,535 l:>yt¢$ tiR&IJdiMfthe 4-byte header) may be re
quested by the initiator. An allocatibn lengJh of OOOOOOh (not considered an error) 
causes no data to be sent. 

-":-': .. :... ..· 

If the number of bytes requested exceeds the:gtive's buffer size, the drive will transfer 
the entire buffer and terminate the command ~lthout an error. Under this condition, the 
initiator must check the value in the av~il~bl¢Jength field in the READ BUFFER header to 
determine the number of bytes returne9. s~e Table 7•47. 

Command Usage 

It is recommended that the initiatC>fissue the RESERVE UNIT command before it issues 
the READ BUFBE:R command to ensure that no other initiator sends data to the drive's 
data buffer. Aftet:Jh.e drive h.~s completed the READ BUFFER command, the initiator 
should then .issue a· RELEASE UNIT command. 

To deter~:~~ t~~::·rnaXi:~~ amount of data that can be transferred with the READ 
BUFFER:ih(I WRITE a.OFFER commands, the initiator can issue a READ BUFFER com
mand with the~'iitiq~tion length set to four. This causes the drive to return only the READ 
BUFFER header. ~ytes one through three of the header contain the maximum buffer 

7.9.3 f: ~:~::tlt'f 
.::::ti]jj~} ·.; .... 

:=:=jffi~,.d.ata returned from the READ BUFFER command during the DATA IN phase consists 
of'~'Q(f~Yte header, immediately followed by the data bytes from the drive's data buffer. 
This hkader is formatted as shown in Table 7•47. 
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7.9.4 

7 6 5 4 3 2 

0 Reserved (Zeros} 

1 Available Length (MSB} 

2 Available Length 

3 Available Length (LSB} 

Table 7•47 

..... ····· ?(·············· >:·:·. 

Available Length · : H ,. 
The available length field specjff~~ the iTM~fmvrh amount of memory available in the 
drive's data buffer. (This may ortn~y:nqt be th~:humber of bytes actually transferred, de
pending on the allocation length spegih&am~ne CDB). 

Error Conditions 

If the data in the buffe~~~~been ::~i;ied since the last WRITE BUFFER command was 
issued, or if no WRITE BUFFER dOmmand has been issued since the last RESET condi
tion, the READ 13.UFFER command is terminated with a CHECK CONDITION status. The 
sense data is.~~4P. MISCOMPARE/COMPARE ERROR (OEh/1 Dh). If the allocation 
length is setJp000004h.pfl~s~. the drive does not return this error. 
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READ CAPACITY • 25h 

The READ CAPACITY command is used to inform the ihiti~fotoJ~fi~1:~;;ull logical block 
on the drive. The READ CAPACITY command also helps tddete.rmine the amount of 

contiguous memory available in a given cylinder. 

Command Parameters 

The READ CAPACITY COB is formatted as shown. iffJ~ple 7•48. 

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 COB 

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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.·) ..•... ·.·········.•··················· > ••·.········· PMI 
:-:-· 

A partial medium indicator (PMI) bit of one indicates that the information returned is for the 
last full logical block (from the block specified in the LBA field) th~t can be transferred be-
fore a substantial delay is encountered (that is, a cylinderqqundcjty), ( 

A PMI bit of zero indicates that the information returnedi:f~;tA~i~~rlogical block of the 
drive. 

7 .10.2 Data Format 

The READ CAPACITY data is sent to the DATA IN phase and format-
ted as shown in Table 7•49. 

7 6 5 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 

Ai,:llcal Block Address 
Th~;!9gical block address (LBA) field specifies the last logical block on the unit (if the PMI 
bit is ?!ero), 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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7. 1 O. 3 Error Conditions 

If the PMI bit is one, and the LBA is invalid, the drive terffitH~tes the command with a 
CHECK CONDITION status. The sense data is set t<:>ILLEGA4R§Q0EST/ILLEGAL 
BLOCK ADDRESS (05h/21 h). 

If the PMI bit is zero and the LBA bit is one, the .qrive terminates the command with a 
CHECK CONDITION status. The sense data is s~t fo 11.:.LEGAL REQUEST/INVALID 
FIELD IN CDB (05h/24h). 
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7 .11 

. ·<····· ::· •\· . . ··::::::::~fjf j{/' 

READ DEFECT LIST - 37h 
...... ·.·.· 

The READ DEFECT LIST command requests that the'd~iV~\tr~R~f~:~~~~ or more of the 
defect lists, maintained by the drive to the initiator. The initiatdFm~yrequest the original 
Plist and/or the Glist. 

7. 11 . 1 Command Parameters 

7 6 5 2 1 0 

0 0peration 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) 

9 Control Byte 

Table 7•50 
READ DEFECT LIST COB 

Pllst 
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 retl.Jrhs b6th lists. The drive 
merges the lists and sends the lists in ascending orq~r When both the Plist and Glist bits 
are set to zero, the drive returns only the defect listh¢ader. 

Defect List Format 

The defect list format field specifies the returned defect list. Table 7·51 lists 

the types of formats supported by the drive. 

DEFECT LIST 
FORMAT BITS DESCRIPTION 
2 

1 

1 

1 

1 0 

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

1 0 MXT-12408 Format. The initiator requests that the defect list be returned in 
MXT-12408 format. 

1 1 Reserved 

< 
.... · Table 7•51 

R~AD .. DEFECT LIST Defect List Formats 

NOTE: fhe bl()(ik formatis not supported. 

Alloc~t.1on Lengm 
The alloc~tion length field specifies the number of bytes the initiator has allocated for the 

rl:!tµrned Pl:!f~C::Lli!)t The drive terminates the DATA IN phase when the number of bytes 

frah$~~u~d reaches the allocation length field value or when the entire list has been trans

• d~ffl:!d. Whiqt)ever is less. 

7. 11 . 2 Read 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 7•52 
READ DEFECT<L.1$T · 1..:tsf 

The defect descriptors are in asceriding order. ·.For determining ascending order, the 

cylinder number of a defect is corjsidered tfre.fl'lc>.sf significant part of the address and the 
defect bytes from index/physicaf~e~p{iS co~~idered the least significant part of the 
address. 

7. 11 • 3 Bytes from Index Format 

When the bytes from index forf'Tl~t is specified in the defect list format (Read Defect List 
Header), the defect list is formattedas shown in Table 7•53. 
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/'." . .'.':.':.': .. '·.·,·_.:·_,· __ :'.:' __ ,·_,'_:·_,':···,·._·:':•.'_.,i .. ~._·,~·,•.·,'·,._,·,:,·,·:,:,. ::;~{:~i~f ~: ~~~ 
-.·.·.······ 

~ E 7 l 6 l 5 l 4 l 3 l 2 l 1 l 0 

0 Cylinder Number of Defect (MSB) 

1 Cylinder Number of Defect 

2 Cylinder Number of Defect (LSB) 

3 Head Number of Defect 

4 Defee: Byles from index (MSB) 

5 Defect Bytes from Index 

6 Defect Bytes from Index 

7 Defect Bytes from Index (LSB) 

Ta~I~ ;:~§/. 
Defect Descr,Jp~pf(s); QY~~!; from Index Format 

Cylinder Number ~; fi·i1~9t ·' 
The cylinder number of defect'fl~i~specifies the physical cylinder number which contains 
the defect. 

Head Numb~; ~/:hefect /> 
The head 11tirilb~r of d~t~6tfield specifies the head number which contains the defect. 

:// .::t>=. ·. _: ... · 

Defect By\@$/f rom Index 
The defect t>}itesJrqm index field specifies the number of bytes between the index and 
the,~erngt on the ~p~~ified track. 

·.:·:·:·:-· .· 

J:!.ert'' . 
. ;:/{ ·=::::<:~:{:::::::::· 

·'•:':.· If ~6l prefe~~d defect list format does not specify bytes from index or MXT-12408 format, 
. '"'' : :::::!th~ drive terminates the command with a CHECK CONDITION status. The sense data is 

~~fii)J14LEGAL REQUEST/INVALID FIELD IN COB (05h/24h). 
··:::::· 
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7 .12 READ (EXTENDED) - 28h 

The READ (EXTENDED) command requests that the dri~~ir~p~f;~rn~:~::·from the logical 
unit to the initiator. It causes the drive to perform an implied SEEK:t~:tthe cylinder, head, 
and sector which correspond to the specified LBA~ ········· 

7. 1 2. 1 Command Parameters 

The READ (EXTENDED) COB is formatted as ~~;~OinJa~i~ 7•54. 

7 6 5 4 3 2 1 0 

0 Operation Code (28h) 

1 LUN Reserved (Zeros) Rel Adr 

2 
(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) COB 

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 contiguousJpgical blocks of data to be 
transferred. A transfer length of OOOOh indicates that no data JS transferred, and is not 
considered an error by the drive. 

7. 1 2. 2 Error Conditions 

If the LBA is invalid, and/or if the LBA plus the transfer l~hgth results in an invalid block 
address, the drive terminates the command with a CHl::CK CONDITION status. The 
sense data is set to !LLEGAL REQUEST/ILLEGAL BLOCK ADDRESS {05h/21 h) No 
data is transferred if this condition occurs. 
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7 .13 

7 .13.1 

READ LONG - 3Eh 
.---- .. /:'.:::::::=:::::: 

The READ LONG command requests the drive to perforrn a n~ado~~~~tion of one data 
block and 11 bytes of ECC information. The data from the block~pqthe ECC bytes are 
transferred to the initiator during the DAT A IN phas~, 

NOTE: The READ LONG command does not perfor171 ~hy ECG correction when read
ing the disk. 

SCSI Deviations 

The drive recognizes 3Eh as being thE:J.BEAD LONG command. 

One block of data is 
Transfer Length field. 
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7 .13.2 Command Parameters 

The READ LONG CDB is formatted as shown in Table 
~ ••? .. ·.·:··:·:::::::::::=:::•? 

s:_···· 

~ l l l l l I l 7 6 5 4 3 2 1 0 E 

0 Operation Code (3Eh) 

1 LUN I Reserved (Zeros) Correct I 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 

<'~EAD LONG COB 

Correct 
The 6cih~9t bit shoµ•ld be set to zero. This feature is not supported. 

···t~·~·1e~·1•••••••~i:~~··,•·•:ddress 
, T'b~loglb~lpJock address (LBA) field specifies the block at which the read long operation 

beQ:ins. . .. 
//{:}~:::::::-· 

<ij•yt~L.Transfer Length 
The.'bYte transfer length field specifies the number of bytes of data that are available for 
transfer. This is the sum of data sector size and ECC bytes. The ECC field is 11 bytes. 

CA UT/ON: 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. 

Doc 1028044, Rev A 157 Maxtor Corporation 



. .: 

MXT-12405 Product Specification & OEM Technical Mah.ual 
READ LONG • 3Eh 

7 .13.3 Error Conditions 

If the block address is invalid, the drive terminates the<aafumand with a CHECK 
CONDITION status. The sense data is set to ILLEGALREQPJ;§Tt!4LEGAL BLOCK 
ADDRESS (05h/21 h). 
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REASSIGN BLOCK - 07h 

The REASSIGN BLOCK command requests that the dri\/~ fij;:t§Sl~~ ~:l~~i~al block(s) to a 
spare location. The address of the defective logical block(sfi~ t(~psferred to the drive 
during the DATA OUT phase. The location of the defective block(s)is added to the Glist. 

<:\:1:<<><;:;::/:\c\~:-·::· :.·: .. · · :::.· 

The data contained in the blocks specified by the initfatprmay be altered, but the data in 
all other blocks is preserved. 

Command Parameters 

The REASSIGN BLOCK COB is formatted as Table 7•56. 

7 6 4 3 2 1 

0 Operation Code (07h) 

1 LUN Reserved (Zeros) 

2 

3 

4 

5 

Reserved (Zeros) 

Reserved (Zeros) 

Reserved (Zeros) 

Control Byte 

Table 7•56 
REASSIGN BLOCK COB 

0 

·:·::::;:::.. 

7. 1 4 .2.:::::::6 '::~~ct List Format 

+~:~::;~!!;ASSIGN BLOCK parameter list consists of a header, followed by zero or more de
fect d~scriptors. 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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7 6 5 4 3 2 1 

0 Reserved (Zeros) 

1 Reserved (Zeros) 

2 Defect List Length (MSB) 

3 Defect List Length (LSB) 

Table 7·57 
REASSIGN BLOCK Q~Ject LisF Header 

Defect List Length 
The defect list length field specifies the tdtatlgngth (in bytes) of the defect descriptors 
that follow. Because each defectde§Griptor is.four bytes long, the defect list length will 
be equal to the number of defectiVE) blocks times four. A defect list length of OOOOh is 
not considered an error by the drive. ··· 

The defect descriptor LBA speCifiE)s the location of the defect. See Table 7•58. The de
fect descriptors must be if} fiSCending order. 

7 6 5 4 3 2 0 

0 Defect Logical Block Address (MSB) 

1 Defect Logical Block Address 

2 Defect Logical Block Address 

3 Defect Logical Block Address (LSB) 

Table 7·58 
BLOCK Defect Descriptor(s) 

Logical Block Address 
The defect logical block address specifies the location of a defective logical block. 
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7. 1 4. 3 Error Conditions 

If the drive has insufficient capacity to reassign all the defective blocks, the drive termi
nates the command with a CHECK CONDITION status. Jhe sense g(lt(ii$ set to MEDIUM 
ERROR/NO DEFECT SPARE LOCATION AVAILABLE (03h/32h). 

If the defect LBA is invalid, the drive terminates thecommand with aCHECK CONDITION 
status. The sense data is set to ILLEGAL REQlJEST/ll.I.EGAL BLOCK ADDRESS 
(05h/21 h). 
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7 .15 RECEIVE DIAGNOSTIC RESULTS - 1 Ch 

7 6 5 4 3 2 0 

0 Operation Code (1Ch) 

1 Logical Unit Number Reserved 

2 Reserved 

3 
(MSB) 

Allocation Length 

4 (LSB) 

5 Control 

TabJe>7·59 
RECEIVE DIAGNOSTIC RESULTS Command 

The RECEIVE DIAGNOSTIC RE$UL TS command, shown in Table 7•59, requests analy
sis data be sentJo the initiator after completion of a SEND DIAGNOSTIC command. If the 
drive supports th~ pptional page format the page code field sent in the previous SEND 
DIAGNOSTIQ comniaf'ld speoifies the format of the returned data. 

NOTES( To ~nsure that the diagnostic command information is not destroyed by a 
commahdsgptfrom another initiator, the SEND DIAGNOSTIC command should either be 
linked to the REQfjJVE DIAGNOSTIC RESULTS command or the logical unit should be 
res.etved:. 

Ah~gµg!J di~§fia~iic software is generally device-specific, this command and the SEND 
••• QJ~GNQ$TIQ.command provide a means to isolate the operating system software from 

' lhetievice~§pecific diagnostic software. Hence the operating system can remain device
/ .•. ind~pendent. This also allows diagnostic software to be more easily transferred to other 
... eti'?:rating systems. 

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 s~~~i~i:=:===~~~i Jfie SEND 

DIAGNOSTIC parameter list consists of zero or more diagno§tic pages and that the data 
returned by the subsequent RECEIVE DIAGNOSTIC REst.JET:§ command uses the di-
agnostic page format described in this standard. See T<:tbl~ 7•6Q( . < · 

Each diagnostic page defines a function or operatio~ :~i~~ ~~~?~rive performs. The 
page contains a page header followed by the analy§i~ ~ata which i~·formatted according 
to the page code specified in the previous SEND DIA~NOSt:IC.:99tnmand. 

The drive accepts a single diagnostic page per comm~ridf 

7 6 5 4 2 1 0 

0 Page Code 

1 Reserved 

2 
(MSB) 

Page Length (n-3) 

3 LSB 

4 ton Diagnostic Parameters 

: tib1e 7•60 

Dlagri()stlc Page Format 

Page cqd~:::\'%~R;(f;t/ 
The pag~:pode fieldidetjtifies which diagnostic page is being sent or returned. The page 
codes af~def:in~d in Tc;lble 7·61. 

Page<~~ngth 
1}1e pag~.l~qgtJtfield specifies the length in bytes of the diagnostic parameters which 
tdhBwth!gfi~id'. ff the initiator sends a page length that results in the truncation of any pa

.. :r.amernh==tb.e.dr:ive terminates the command with CHECK CONDITION status. The data is 
{:·· ~~t'·'b ILLEG~l REQUEST/INVALID FIELD IN PARAMETER LIST . 

.. /(:· 

····q:~J@gno~tlc Parameters 
Th~:a°j$gnostic parameters are defined for each page code. The diagnostic parameters 
withina 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 

OOh 

40h 

DESCRIPTION 

Supported Diagnostic Pages Page 

Translate Address Page 

.. .::: ::.-.: ·> :·:·:·. :;:: :;::: ::::. :: .'~:~·'··:'.,::'.:':',·.·.:.:·.: .. :···'.·'.'.'·'.::,:, .. .. ::;::·:::::::::=.:::::::::::::::::::: 

lcr:•:''., 

01h • 3Fh Reserved (For All Device Type Pages) 

41h • 7Fh 

80h 

81h • FFh 

Reserved 

Microwire Pass Through 

Not Used 

Tabie\:1.-s1 
Diagnosti~ P~d·~: pp~es 

7 .15.2 Supported Diagnostic g~g~s > 

The supported diagno~iips page retvrris the list of diagnostic pages implemented by the 
drive. This page wmb& itnPl~mented if the drive implements the page format option of 
the SEND DIAGNOSTIC andR!;Qf;IVE DIAGNOSTIC RESULTS commands. See Table 
7•62. 

4 3 2 1 0 

0 Page Code (OOh) 

1 Reserved 

2 
(MSB) 

Page Length (n-3) 

3 (LSB) 

4 ton Supported Page List 

Table 7·62 
Supported Diagnostic Pages 
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The definition of this page for the SEND DIAGNOSTIC commii~1i'~~~~:l@~~ the first 
four bytes. If the page length field is not zero, the driye terminates/the SEND 
DIAGNOSTIC command with CHECK CONDITION status; The.sense key will be set to 
ILLEGAL REQUEST with an additional sense code of INVALIDFIELDJN PARAMETER 
LIST. This page instructs the drive to make available th~ listof~li ~~pported diagnostic 
pages to be returned by a subsequent RECEIVE DIAGNOSTIC RE§.VL TS command. 

The definition of this page for the RECEIVE DIAGN()STIC flE$ptTS command includes 

the list of diagnostic pages supported by the drive. 

Page Length w .•... 

The page length field specifies the length in bytei; 9f)IJ~ following supported page list. 

Supported Page List 
.. .. ' 

The supported page list field contains;:1Hst of all dJc;ignostic page codes implemented by 
the drive in ascending order beginning WiU1page cbde OOh. 

Translate Address Page • ,~~'{W~~::NOSTIC 
The translate address pag~ ~1l6ws th~ iBltiat~r to translate a logical block address, physical 

sector address, or phy!)ical bytesfrom index address into any one of the other formats. 
The address to be trahsla~e.d is pa~sed to the drive with the SEND DIAGNOSTIC com
mand and the results a~e tet1.ffn€)d to the initiator by the RECEIVE DIAGNOSTIC 
RESULTS command. The translated address is returned in the translate address page -
RECEIVE DIAGNOSTIC. See]"!:]ble 7•63. 
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7 6 5 4 3 2 1 

0 Page Code (40h) 

1 Reserved 

M 8) 
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) 
... . 

.• >···········~·~bl;·······7·63 
Translate ~dflrnss Page>~ RECEIVE DIAGNOSTIC 

The translate aqdress page coptains a four byte page header which specifies the page 
code and lengthfgllp\,\fed by two bytes which describe the translated address followed by 
zero or moreJranslated ~cjcjr~ss(es). 

.. "'" 

Page Length .> 
The pag~l~p9J1°lfield cqhtains the number of parameter bytes which follow. 

Suppli~~ Format 
Tile suppliedJqrroat field contains the value from the SEND DIAGNOSTIC command 
sOppli~cjtdrhfafti~ld. See section SEND DIAGNOSTIC command. 

····<~AR··~··~·•>····· 
Th~ reserved area (RAREA) bit is not currently supported and must be set to zero . 

. 'Ai\;~¥!lec 
The alternate sector (AL TSEC) bit is not currently supported and must be set to zero. 

ALTTRK 
The alternate track (AL TTRK) bit is not currently supported and must be set to zero. 
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Translated Format 
The translated format field contains the value from the SEND DIAGNOSTIC command 
translate format field. See section SEND DIAGNOSTIC comffi~rid. 

Translated Address 
The translated address field contains the address( es) that th~ ciHv~ translated from the 
address supplied by the initiator in the SEND Dl~§":J()STIC comffiand. This field only 
supports a BFI (Bytes From Index) format. 

If the returned data is in the logical block or ph.ysical :~cl~; format and the address to be 
translated covers more than one address att~Plthas bee~translated (e.g, accounting for 

speed tolerance or multiple physical sectors within~ $.!ngle 1bgical block or multiple logical 

blocks within a single physical sector) th~ptlve=::w11iMtot'h~11 possible addresses which are 
contained in the area specified by the addres$ .. to be translated. 

The drive only accepts logical block adcJres~(hB~; fC>rmat and will only return BFI format. 
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./iiff)j:{ ::::::::::::::::::;::::::::::. :·:: .. 
. ·.·.;.:.:.;.·-:·:::::{} :-:·:-:-:-:-:-· 

-:-::::::.:-:·:· 

7 .16 RELEASE UNIT - 17h 

The RELEASE UNIT command causes the drive (previOJ~IYJ~~~~~~)~~the RESERVE 
UNIT command) to be released. Once the RELEASE UNIT cofnm~q9is issued, other ini-
tiators can access the drive. 

It is not an error to release a drive which is not curr~~i1~;:~J~~~-:(/ 

7. 1 6. 1 SCSI Deviations 

The drive does not support the extent+~1~~~;p~tion. 

7. 1 6. 2 Command Parameters 

The RELEASE UNIT COB is for::~~~~i~~:~fuQW~ in Table 7•64. 

7 6 5 4 3 2 1 

0 Operation Code (17h) 

1 LUN 3rdPty Third Party Device ID 

2 

3 

4 

5 

Reserved (Zeros) 

Reserved (Zeros) 

Reserved (Zeros) 

Control Byte 

Table 7·64 
RELEASE UNIT COB 

0 

0 
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3rdPty ,;:i!w MY@ltt;;ilji/ 
If the third party reservation (3rdPty) bit is set to one, the driy~)~ released if the following 
conditions are met: 

The unit was originally reserved using the third part~•bpti9~i~i~~U~ESERVE UNIT 
command. 

::..··-:-:.:-: .... 

• The same initiator that issued the RESERVE UNffCqmrnand is requesting the re-
lease of the drive. 

The initiator specifies the same SCSI bU~device I~ ;~•4ne third party ID field as was 
specified in that field by the initiator in the RESgBYI; UNIT command. 

A 3rdPty bit of zero indicates that the ·a~i0; i~ ;~ ~e ;:1::sed if it was not reserved by a 
third party. 

Third Party Device ID <· > 
The third party device ID field specitie,~Jre SCSI bus device ID for which the drive was 
reserved. 

7. 1 6. 3 Error Conditions 

If the extent reservat;:~Hd~iqqis··:~:cified, the drive terminates the command with a 
CHECK CONDITION status. fhesense data is set to ILLEGAL REQUEST/INVALID 
FIELD IN CDB (Q5h/24h). 

-:::::::::-:-.· .. 

If the third p~ft~ r:i~~§epption is specified, and the unit was not originally reserved with 
the third p~hy opUpn, t~ed~ive terminates the command with a CHECK CONDITION sta
tus. The,§~nse g~la is S~t to ILLEGAL REQUEST/INVALID FIELD IN CDB (05h/24h). 

If the t~i~: ~~~~;f~l~~s~ option is specified, and the third party device ID is not the same 
as Jhe:i&_g~ specified in the original RESERVE UNIT command, the drive terminates the 
cofumand with .. a/CHECK CONDITION status. The sense data is set to ILLEGAL 
.R~vi;;srll'fJv.At1D FIELD IN cos (05h/24h). 

,,::!?}~~~~~~~:1::h 0:.:~~~~·~==~=d ~: ~~~t:~~:~~v:~=~~n:e:c::.·~=.: 
.. \ ii~@ilha RESERVATION CONFLICT status. 
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7 .17 

7 .17.1 

.. •.•· .. ·.·.·.···········•>: ..... . 

REQUEST SENSE • 03h 

The REQUEST SENSE command provides a means fb;ihe•Jdl~l1~t~~i~:~btain more de
tailed information after execution of a command. Typically, ~·ReQ.UEST SENSE com
mand is issued if the previous command has compl~t~<:j~ith a CHECK CONDITION status 
returned to the initiator. 

.:::::::. _:< ····.··~r 

An initiator should issue a REQUEST SENSScomma~d~~ soon as it receives a CHECK 
CONDITION status to obtain the sense dai~ saved by t~~ drive. The sense block is 
cleared after the REQUEST SENSE command ha~¢gmplet~d. 

Only the extended format should b~·used, .•. The drive does not support the nonex
tended sense format. 

Command Parameters 
.· ·.·.:-:-.-:.-:. 
... .. 

The REQUEST SENSE CQ!3 is formatted asshown in Table 7•65. 

7 

0 

1 

2 

3 

4 

5 

Allocation Length 

6 5 4 3 2 

Operation Code (03h) 

LUN Reserved (Zeros) 

Reserved (Zeros) 

Reserved (Zeros) 

Allocation Length 

Control Byte 

Table 7·65 
REQUEST SENSE COB 

1 0 

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 nµfflb~(pf bytes specified in the 

allocation length field of the COB. Two sense data formCl!§.Cire syp1?9f;l.~c:ff 
:- .·.·::-)::: .. :-::: ....... ·:-·.·.-.·.··. 

An allocation length of OOh results in a transfer of 4 byt~2~htij~rfonextended sense 
data format. 

.::::::-.-.:.:.::.··:..·.·.·.·.·.:: 
.. ·.·.·.·.·.··· .. ·.·.·.·.·. 

An allocation length greater than OOh results iri ~. tra~~f~r of up to the requested 
number of sense bytes, or until all the ~Emse data·~c:is been transferred in the ex
tended sense data format. 

7.17.2.1 EXTENDED SENSE DATA FORMAT/•• ···············>; ; 

The extended sense data forma1l!~iJliu!!?,:~;;i:he allocation length is greater than 
OOh. See Table 7•66. 

Doc 1028044, Rev A 171 Maxtor Corporation 



MXT·1240S Product Specification & OEM Technical Mi~ual 
REQUEST SENSE • 03h 

····························•:•::•:•.•······· ··.·.·.·:-.· ..... ·.:. 

~ E 
7 6 l 5 l 4 3 I 2 I 1 l 0 

0 Valid 1 1 1 Error Code ?Oh/71 h 

1 Segment Number 

2 0 0 I ILi I 0 Sense Key 

3 Information Byte (MSB) 

4 Information Byte 

5 Information Byte 

6 Information Byte (LSB) 

7 Additional Sense Lenglh (OAh) 

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 CID I Reserved (zeros) BPV I Bit Pointer 

16 Field Pointer 

17 Field Pointer 
./L. 
':>"•' 

<Table 7•66 
gjtijlj~~d Sense Data Format 

A valjg.pit of o~~ihalp~tes that the information byte field contains valid information related 
to .th~ ~Wbr conditioh. 

A. tiifid•••b.i~ of zero indicates that the information byte field does not contain valid 
..... < •thf9rm~H6h:)i!) .. 

j i:;•:>••:•:erJ~r Cod: 
AV~!!q.t,>it of one indicates that the information byte field contains valid information related 
to the error condition. 

Ill 
An incorrect length indicator (Ill) bit of one indicates that the data available in the drive is 
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larger lhan the requested transfer size during a READ DATA atl!~~;:~il\1'J' The Ill 
bit is set to zero for all other conditions. 

. :: .. :.::·.·· ... :. 

Sense Key <>.··.··· > 
The sense key field provides status information about del~t~d errors. The errors are 
listed and defined in Table 7•67. 
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CODE 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

OA 

OB 

oc 
OD 

OE 

OF 

SENSE KEYS 

No Sense. There is no sense key information to be reported. This code occurs for a 
successfully completed command. 

Recovered Error. The last command was completed successfully, but with some recovery 
action performed by the disk drive. 

Not Ready. The disk drive cannot be accessed. Operator intervention may be required. 

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. 

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. 

Illegal 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 
COB, the disk drive does not alter the media. 

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. 

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

Reserved. This key is reserved. 

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

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. 

Aborted Command. The disk drive aborted the command. The initiator may recover by 
tr~ng to execute the command again. 

Reserved. This key is reserved. 

Volume Overflow. 

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. 

Reserved. This key is reserved. 

Table 7•67 
REQUEST SENSE Sense Key Codes 
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~::~:;!~~o~:~: field is valid only when the valid bit is s~tJ() one. Fo;=i=~:~:~:ation on 

the data returned, see the description of the previously issU~dd6mmand. 

Additional Sense Length .. ·· 
The additional sense length field specifies the number of additidhtil sense bytes that fol
lows. If the allocation length in the COB is too smallJC> transfer the ~dditional sense data, 
the additional sense length field is not adjusted to t~fi~ci the ,tq.JtiCation. The additional 
sense length byte is set to ten for all commands . 

. / -::\~/:· 

Bytes eight through eleven are reserved and~lway~ set tci:qoh. 

Additional Sense Code 
The additional sense code field contaih~ ~dditional information about the event that oc-

·.· ··.···. 

curred. Refer to Table 7•70 for a cor11plete listihgpfJhese sense codes. When this field 
is set to OOh, the drive does not have ahf ~ddi~ional sense information. 

Additional Sense Code Qu~llfier 
The additional sense code qualifier field d6n~ains detailed information related to the addi
tional sense code. 

FRU 
The field replaceable Uhtt{FRU) fieidcontains vendor unique error code. 

FPV 
A field pointer yplid (FPV) bit 'of one indicates that the information in the C/D and BPV 
bits, plus the Jl~ia::pe>lnter bit is valid. Normally the field pointer is only valid when an 
ILLEGAL Rl;Q:l)EST~~hse. key is returned. In this situation, the field pointer bit points to 
the byte Y{.hich C?µsed th~ error. When this bit is set to zero, the C/D, BPV and field 
pointer fi,~J~ are r~d'ivali~q: . 

C/D 
A cottiffi'~nd/data (CID) bit of one indicates that the field pointer field is pointing to a byte 
iryjhe cq@., , W.hgfi this bit is zero, it indicates the field pointer field is pointing to a byte in 
.,ttM:¢proffi~hdparameters which were passed to the drive during the DATA OUT phase. 

====ffihis biti§P.n.Jy.valid if the field pointer valid (FPV) bit is set to one . 

. :\)' ,·:J:~ 
;::::·····:·:········ 

·=·==:::::tt,~:::~jtpoi11ter valid (BPV) bit of one indicates that the information in the bit pointer field is 
va'i'id'. :p; BPV bit of zero indicates that the information in the bit pointer field is not valid. 
This blt 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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__ /:::~:)(:(\~:~t!t@j;~~~~~f~?:·.·. 
either the COB, or the command parameters passed during the DATA odT .. phase, de
pending on the value in the CID bit. When a multiple byte fi~l(ijs in error, the pointer will 
point to the most significant bit of the field. This field is onlYV~!I? when t~e field pointer 
valid (FPV) bit is set to one. 

If the sense key is RECOVERED ERROR, HARDWARE~~~6~ ~;:~go1uM ERROR and 
if the SKSV bit is one, the sense-key specific field i~ ~~fined as shown in Table 7•68. 

7 6 5 4 3 2 1 0 

15 SKSV Reserved 

16 (MSB) 

Actual Retry Count 

17 (LSB) 

Actµ iii I . Retry\ ~ourit Bytes 
.<:::::\t:r:~i:'./::tj\UU:::::v~u\~t~~~~i~~\::: 

The actual retry countlt!~JQ ;:~~;ris·•·•ithplementation-specific information on the actual 
number of retries of the r~Edv¢ry a1g6rithm used in attempting to recover an error or ex
ception condition. 

NO TE: It is r~bQ.m.mended t/J~t this field relate to the retry count fields within the error 

... ~,....,,· .. ·"'' th~MQQ~.$ELECT command. 
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7 .17 .2.2 SENSE CODES 

Table 7•69 lists and describes the sense codes supportedbfthe drive. 

~' ,,::::iL_ 

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 iauh 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 UN RECOVERED READ ERROR. A block could not be read after the number of retry attempts 
specffied 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 COB 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 COB by the 
initiator is too large for the disk drive. 

18 SYNCHRONOUS DATA TRANSFER ERROR. 

Table 7·69 
REQUEST SENSE Sense Codes 
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CODE 

1C 

1D 

1E-1F 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

2A 

28-30 

31 

32 

33-3F 

40 

SENSE CODE DESCRIPTION 

DEFECT LIST NOT FOUND. The disk drive could not locate the primary defect list (P list). 

MISCOMPARE DURING VERIFY OPERATION. One or more bytes did not compare when the VERIFY 
or the WRITE AND VERIFY command was issued. 

RESERVED. These codes are reserved. 

INVALID COMMAND OPERATION CODE. The initiator issued a command that cannot be executed or is 
not applicable. 

LOGICAL BLOCK ADDRESS OUT OF RANGE. The addressed block is not valid. 

ILLEGAL FUNCTION FOR DEVICE TYPE. The disk drive is unable to perform the requested function. 

RESERVED. This code is reserved. 

INVALID FIELD IN COB. A field in the COB is reserved and contains a value other than zero, or the 
value in the field is incorrect. 

LOGICAL UNIT NOT SUPPORTED. The LUN specified in the COB or the SCSI IDENTIFY message is 
not zero. 

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. 

WRITE PROTECTED. The disk is write protected. The outstanding WRITE command is aborted. 

NOT READY TO READY TRANSITION. The disk drive has detected a NOT READY condition 
followed by a READY condition. 

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. 

PARAMETERS CHANGED. The MODE SELECT parameters for this device have been changed by 
another initiator and may affect current operations. 

RESERVED. These codes are reserved. 

MEDIUM FORMAT CORRUPTED. The FORMAT UNIT command failed to complete. 

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. 

RESERVED. These codes are reserved. 

DIAGNOSTIC FAILURE ON COMPONENT. The disk drive detected a RAM error during a 
SEND DIAGNOSTIC test operation. 

'·f 
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. 

.. 
<·'.· .· 

"'\$!;;':EaGE1:: 1~E::~ (~:~~=)Codes 

7.17.3 
:}~{::::;:. . 

..• ::;::: .. < ii.~!:tHECKbONDITION status is received on a REQUEST SENSE command, any sense 
·<:::. g(!,ta returned by the drive is invalid. 
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7.18 

7 .18.1 

7.18.2 

RESERVE UNIT • 16h 

The RESERVE UNIT command is used to reserve the S~~~6~~;w~;i~:clusive use by 
the initiator or a designated third party. 

"{::=-

The drive remains reserved until it receives a RELgA~E'Ufi!IT¢Qol~and or SCSI reset or 
the issuing initiator is granted reservation of another t~rg~tt 

If a reserved drive receives any command trdiiPar::Unitiat~r:bther than the one it's reserved 
for, a RESERVATION CONFLICT status will be retJfoed. .·.· 

SCSI Deviations 
.>·:·:<<:>~-- .· ·. "•\(" 

The drive does not support the e*l~nt re~~Ntltiqn option. 
·.·.·.· .. ·.. .·.·· 

.··.. " 

The drive does not support rese~a~i~ri tjU;~µing. If a RESERVE UNIT command is re
ceived for a logical unit whic:tUs already.resetved for a different initiator, the drive returns a 

RESERVATION CONFLIQT$i~tJ§) 

The RESERVE JJNIT COB is forrnatted as shown in Table 7•70. 

6 

0 

1 LUN 

2 

3 

4 

5 

5 4 3 2 1 

Operation Code (16h) 

3rdPty Third Party Device ID 

Reservation Identification 

Extent List Length (MSB) 

Extent List Length (LSB) 

Control Byte 

Table 7·70 
RESERVE UNIT COB 

0 

Extent 
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::.:::: .. :·: .·<:>:=>>~::H::;>-:::-.·. . 
3rdPty ·····.·.··. t 

The third party reservation (3rdPty) bit allows an initiator to re~.E!rve a drive for another de
vice on the SCSI bus. If the 3rdPty bit is set to one, it indicatestbat the drive is being re
served for an initiator other than the one issuing the corr)mand. itJbe atdPty bit is set to 
zero, it indicates that the drive is being reserved for the ~arn(ihiiiator that issued this 
command. Any device that uses the third party reservation dph()n t6 reserve the drive 
must also use the third party reservation option tQ/E!lease the driJe. This option is in
tended for use in multiple-initiator systems. See se'ttibh7:16/ijl;LEASE UNIT. 

Third Party Device ID ( \. 
The third party device ID field specifies the SCSl .. ~us 109nhe device being reserved. 

The ID is valid only when the third party reservatio~.§~I~.~etto one. 

Extent 
The extent bit is not supported and ffiH§tbe s~tto.~~ro. 

Reservation Identification 
··-::: :>:::·:·:.: ··:::::::--

The reservation identification field is l'l<:lt§upported and must be set to OOh. 

Extent List Length 
The extent list length field is not supported and must be set to OOOOh. 

7. 18.3 Error Conditions 

If the extent, re.$.~rvation identifJcation, or extent list length fields are not set to OOh, the 
drive terminate~qhecommand~ith a CHECK CONDITION status. The sense data is set 

to ILLEGAL fl~OUESTdN){f:¥1D FIELD IN CDB (05h/24h). 

Doc 1028044, Rev A 1 81 Maxtor Corporation 



MXT-12405 Product Specification & OEM Technical 
REZERO UNIT - 01h 

7 .19 REZERO UNIT - 01 h 

The REZERO UNIT command requests that the drive set theJogicfal unit to cylinder zero. 

7.19.1 Command Parameters 

The REZERO UNIT CDB is formatted as shown in 

~ E 7 ] 6 

0 

1 LUN 

2 

3 

4 

5 

Doc 1028044, Rev A 

?£ 

l 5 l 4 I 3 2 I 1 l 0 

Operation Code (01h) 

l Reserved (Zeros) 

Reserved (Zeros) 

Reserved (Zeros) 

Reserved (Zeros) 

Control Byte 
c 

Table 7•71 
REZERO UNIT COB 
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····••<<> ····· 

SEEK - OBh 
. . ·::>: .. ·.·:' 

The SEEK command causes the drive to seek to the cylincl~f of fh; s~!~;fied LBA. If the 
LBA specifies a block on a defective track, the seek to the alterh~tevack is not performed 
until the drive receives and processes a command ~hip~ accesses ihe medium. 

Command Parameters 

7 6 

0 

1 LUN 

2 

3 

4 

5 

l.Q~I~:; jEJIQGk: ~ddress 

5 4 3 2 1 

Operation Code (OBh) 

Logical Block Address (MSB) 

Logical Block Address 

Logical Block Address (LSB) 

Reserved (Zeros) 

Control Byte 

Table 7•72 
SEEK COB 

ftM !RQJrMFbt68k.address (LBA) field specifies the LBA in which to seek . 

0 

. ··•·:i•••ifi·~•iiLBA is invalid, the drive terminates the command with a CHECK CONDITION status. 

The sJnse 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 .21.1 Command Parameters 

The SEEK (EXTENDED) CDB is formatted a.ssh<:>wri irfTable 7·73. 

7 6 5 3 2 1 

0 Operation Code (2Bh) 

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) 

Control Byte 

Table 7•73 
SEEK (EXTENDED) COB 

Logical Block Address 

0 

Rel Adr 

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 with aCH~CK CONDITION status. 

The sense data is set to ILLEGAL REQUEST/ILLEGAL §bQCK APQRt;$S (05h/21 h) . 
. :-·.·.·.:-·.·.:--:::· .. ··.·.·· .. · .. 

If the LBA is greater than the value returned in the READ CAPACIT'( command, the drive 

returns a CHECK CONDITION status with the sen:w ~ey set to ILLEGAL REQUEST. 
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7.22 SEND DIAGNOSTIC - 1 Dh 

0 

1 

2 

3 

4 

5 

7 6 5 4 3 

Operation Code (1 Dh) 

Logical Unit Number PF Rsrv Self 
Test 

Reserved 

(MSB) 

Parameter List Length 

Control 
: ... 

.. : Ta61~:: . ~t~ 14 

SENri 6iAGNOSTIC Command 

./ ·········· . / 

Dev Unit 
OfL OfL 

(LSB) 

The SEND DIAGNOSTIC ~~~M~pd,Table 7•74, requests that the drive perform diag

nostic operation$ on itself, on tqe logical unit, or on both. The only mandatory implemen

tation of this p6tnm.9nd is the. self-test feature with the parameter list length of zero. 
Except whepJhe s~if*fe§Lbifis one, this command is usually followed by a RECEIVE 
DIAGNOSTlff.RESUL TS btimmand. 

PF 
A page for~~ff(R[):PJrbf one specifies that the SEND DIAGNOSTIC parameters conform 
to tpe:p~ge structurnas specified in this manual. The implementation of the PF bit is op

tiQhal. A PFl?itPf.~ero indicates that the SEND DIAGNOSTIC parameters are as specified 

.trii:$g§t;~ ({h~fig'. all parameters are vendor specific). 

·: .. , ..... A ~~If-test (SelfTest) bit of one directs the drive to complete its default self-test. If the 
.·•·· ''<:\:~~Jf..~~est successfully passes, the command is terminated with GOOD status; otherwise, 

th~'bQq:irnand is terminated with CHECK CONDITION status and the sense key is set to 

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 successtul completion of the diagnostiC~?:;:;~~i '~ill!& return of 
data is required, the drive will either: 

(1) performs the requested diagnostic operation, prepa.r~~·t~; ~ataJQ\P~ returned, and 
indicates completion by returning GOOD status. fh~ lrjiti~to~ issues a RECEIVE 
DIAGNOSTIC RESULTS command to recover the data. 

or: 

(2) accepts the parameter list, and if no erro~$. are d::~tt~~ inthe parameter list, returns 
GOOD status. The requested diagnostic op~faticm and th~J>reparation ot the data to be 
returned is performed upon receipt of a RECEIVE Pi.AGNOSTIC RESULTS command. 

NO TE: To ensure that the diagnostic~b~~:~~:~~;:;::tion is not destroyed by a com
mand sent from another initiator, tl1€J.SEND DIAGNOSTIC command should either be 

. .. . . . 

linked to the RECEIVE DIAGNOSTIC AIE$l)L TS command or the logical unit should be 
reserved. 

DevOfL and UnitOfL 
The device off-line (DevOfk) a.rd unit off-line (UnitOfL) bits are generally set by operating 
system software while the p~r~ffi~tefliist.is prepared by diagnostic application software. 
These bits grant pern:iJssion tbp~rform vendor-specific diagnostic operations on the 
drive which may be vJslbl~ t9 attactieclinitiators. Thus, by preventing operations that are 
not enabled by these bit§, ttw .. cjrive assists the operating system in protecting its 
resources. 

~ ~-

NO TE: The d~v@f& [lnd Un(tbtL bits are not implemented by the drive. 

A UnitOfL.bii of Qpe gri:l~t~:permission to the drive to perform diagnostic operations that 
may atte.¢fthe us~?accessible medium on the logical unit • for example, write operations 
to the t'.fgif ij~~ssiblednedium, or repositioning of the medium on sequential access 
devices. The'iitipiemehtation of the UnitOfL bit is optional. A UnitOfL bit of zero prohibits 
anydi~grwstic opef~lions that may be detected by subsequent 110 processes. 

A·ibevQf~ tiif b~ ~~e grants permission to the drive to perform diagnostic operations that 
ffieY ~ff~q~ ;~IJthe logical units on a drive, for example, alterations, log parameters, or 

.&(;:: ~~1~• d~:~:a :::.~:~:t~=:.~Yt: ~:~~;db~~ss~~~:~ntA v~:~=s~~~zero pro-

···;·:=::~:fi'm,ter List Length 

The p~rameter 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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7 .22.1 

:· ·:::-. 

one), the drive returns CHECK CONDITION status with a ~;~;~n~;~:':bfflLLEGAL 
REQUEST and an additional sense code of INVALID FIELD IN..GDB. 

Diagnostic Pages 

This section describes the diagnostic page struct1,1q~ (ind the ~i~griC>stic pages that are 
applicable to direct-access devices. 

•":\. .-:·::" . 

A SEND DIAGNOSTIC command with a/PF bit ~t'bne specifies that the SEND 
DIAGNOSTIC parameter list consists of zer6''6r:0'1Qre diagn9stic pages. This also speci
fies that the data returned by the subsequent RE.Qt;l.Mf; DJAGNOSTIC RESULTS com
mand use the diagnostic page format d~§qrjt:)ecifhtfiig':ffi~nual. See Table 7•75. 

Each diagnostic page defines a fungtiq~ :; ~ribp~fation which the drive performs. The 
page contains a page header followedbyth~ analy~is data which is formatted according 
to the page code specified in th~ prnvious SENQ DIAGNOSTIC command. 

Drives that implement diagnosti~ ~~~~~·kl'~ only required to accept a single diagnostic 
page per command. 

7 

0 

1 

2 
(MSB) 

3 

4 ton 

.-:::::::::;::<<·:···:-:-·-·.-.· 

6 5 4 3 

Page Code 

Reserved 

Page Length (n-3) 

Diagnostic Parameters 

Table 7•75 
Diagnostic Page Format 

2 1 0 

LSB 

T~~,:ip~ge 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-
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rameter, the drive will terminate the command with CHECK cb~~l~;~~:~fltti~. In this 
case, the sense key will be set to ILLEGAL REQUEST with the. additional seri~e code set 

:~::~:::i::::e:~::::i~~:T;or each page &,;:i~i~~::ic parametern 
within a page may be defined differently in a SEND DIAGNOSTIQcommand than in a 
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 

················~~ble .•.•. •.•;·76 
Hl,gp9st1c Page Codes 

SEND DIAGNOSTIC 
:·::r:<:::;.... ···::::::· /:::::.:.:· 

The translate ad~ress page allows the initiator to translate a logical block address, physical 
sector add[?$$/Or phy$ical bytes from index address into any one of the other formats. 
The address{hib~Jr~nslated is passed to the drive with the SEND DIAGNOSTIC com
marJ~J~D.P the ~~suits are returned to the initiator by the RECEIVE DIAGNOSTIC 
Rgsul:f§ commwid. The format of the translate address page - SEND DIAGNOSTIC is 
shQW.Jl iq@ta6M>7~77. The translated address is returned in the translate address page -
BECEiVEZOIA(3NOSTIC RESULTS. See Table 7•59, RECEIVE DIAGNOSTIC RESULTS 

.,. :<i:mma~a:: < 

Doc 1028044, Rev A 189 Maxtor Corporation 



MXT-1240S Product Specification & OEM Technical M~hual 
SEND DIAGNOSTIC • 1Dh . < :;: 

. ·····.-.:.:-:-:·:··-·.·. 

~ E 7 l 6 l 5 I 4 I 3 2 I 1 1 0 

0 Page Code (40h) 

1 Reserved 

2 
(MSB) 

Page Length (OOOAh) 

3 (LSB) 

4 Reserved Supplied Format 

5 Reserved Translate Format 

6to 13 Address to Translate 

t/:··. ·7 ;;.ble:.? 7 .· 
Translate Address P~g:e {§~ND DIAGNOSTIC 

·.:>> ··-:.:<·::··· 
. ·.· .·. 

The supplied format field~~~~ifi:.: th~ ~brmat of the address to translate field. Valid val
ues for this field are d~fjp~q in T~bie1~s. FORMAT UNIT CDB. If the drive does not sup
port the requested f6rm~Fitt~mJinate~ the SEND DIAGNOSTIC command with CHECK 
CONDITION status. The sens~'kS,yls set to ILLEGAL REQUEST and an additional sense 
code is set to INVALID FIELD IN PARAMETER LIST. 

The translat~J~;~lf:if!~lq $P~¢i;ies the format to which the initiator would like the address 
to be trans1atJcL Valid ·~~iue; for this field are defined in the FORMAT UNIT command. If 

the drive.¢tbes ndfsuppqrtihe requested format, it terminates the command with CHECK 
CONDrrioN~i~ii.Js. Th~sense key is set to ILLEGAL REQUEST and an additional sense 
code is set to:lNVALID:FIELD IN PARAMETER LIST. 

To~'!:d:~lss to.J;::~late field contains a single address that the initiator is requesting the 
dt~v~Jp :it~H§lift~'. The format of this field depends on the value in the supplied format 

Ji~ld'. :if l~p~)ogical block format is specified, the block address is in the first four bytes of 
'thijJjeld ""1lththe remaining bytes set to zero. 
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7.23 START/STOP UNIT - 1 Bh 
.·:· .... ·.·.·:-::.:·· 

The START/STOP UNIT command requests that the dri~~ ~pip.l.Jpor~~i~ down. 

7.23.1 Command Parameters 

The CDB for the START/STOP UNIT command is formatted as shown in Table 7•78. 

~ E 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

0 Operation Code (1 Bh) 

1 LUN l Reserved (Zeros) J 1mmed 

2 Reserved (Zeros) 

3 Reserved (Zeros) 

4 Reserved (Zeros) l Start 

5 Control Byte 

.:::::.::·.·. :::.: 

< < '.·.· .. ··= Table 7•78 
START/STOP UNIT COB 

Im med 
An jmm~qiate bit of one instructs the status to be returned immediately. If the 
imfriediat~ !?!Li§,,?,~fo. the drive returns the status when the operation is completed . 
.))~~ :?::::::::· .:=::::~:::=:::::::. ·:::::::-:-:·:·. -:-· 

·ll;.Qf~BtflJ€Jmmediate bit is not implemented by the drive . 
. ·.·.·.·.·.··~:J·~t 

• F:.~$t9rt bit of one instructs the drive to spin up. A start bit of zero instructs the drive to spin 
dowtiu . 
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7 .23.2 Error Conditions 

If a command which accesses the medium is sent to the drilie after a STOP UNIT com
mand, the drive terminates the command with a CHECKyQNDITIQN$t~lus. The sense 
data is set to NOT READY/DRIVE NOT READY (02h/04h). 
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TEST UNIT READY - OOh 

The TEST UNIT READY command provides a way fofig~··iMl~tb?~~ ~:: if the drive is 
ready. If the drive is ready (able to access the medium wlth8µtreturning a CHECK 
CONDITION status) this command will return a GQQP status. How~ver, if the drive is not 
operational or in a state that requires an initiator adtf ph (STA8TtSTOP unit command) a 
CHECK CONDITION status with a sense key of NOT RSAOY will he returned. 

7 .24.1 Command Parameters 

The COB for the TEST UNIT READY co~~:~~i~f~r:~tted as shown in Table 7•79. 

~ E 
7 l 

0 

1 

2 

3 

4 

5 

) ./ 

jlmr:mt%i/ 

1. 2 4. 2/ < ~ftbr ~~Rail1ons 

<' __ LC 

6 l 5 l 4 3 l 2 l 1 J 0 

Operation (OOh) 

LUN l Reserved (Zeros) 

Reserved (Zeros) 

Reserved (Zeros) 

Reserved (Zeros) 

Control Byte 

/ 

Table 7•79 
TEST UNIT READY COB 

)':•. ':::•t~•j~: drive i~ not ready, a CHECK CONDITION or BUSY status is returned. The initiator 
cah:ff~~~.Je 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 data.~ri~;;,~~;~: medium. 

7. 2 5. 1 Command Parameters 

The VERIFY COB is formatted as shown in T~ble 7•80. 

7 6 

0 

1 LUN 

2 

3 

4 

5 

6 

7 

8 

9 

.. {::( r==:·. 

.. ,{_-r·· ::::'.\!\: 

···:-=:;)iii~: :::- .::::-· 

·&e=o, 

5 4 3 2 1 0 

Operation Code (2Fh) 

DPO Reserved (Zeros) BytChk RelAdr 

Logical Block Address (MSB) 

Logical Block Address 

Logical Block Address 

Logical Block Address (LSB) 

Reserved (Zeros) 

Verification Length (MSB) 

Verification Length (LSB) 

Control Byte 

Table 7•80 
VERIFY COB 

Th~dl§~ble 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. 

Doc 1028044, Rev A 194 Maxtor Corporation 



MXT·1240S Product Specification & OEM Technical Mahual 
> • VERIFY - 2Fh 

Data is transferred from the initiator in a DATA OUT phase, just ~~i~ ~;;it~:bp~ration. If 
the byte check (BytChk) bit is set to zero, the data is read fn:>.m the disk andithe ECC is 
checked for correctness; no DATA OUT phase occurs.b~lW~~n the initiator and the 
drive. 

Logical Block Address ··.··········· 
The logical block address (LBA) field specifies the.lp~i(;(il block at which the verify opera-
tion begins. 

Verification Length 
The verification length field specifies the nuffiher pf contigQ6us logical blocks of data to 

be verified. A verification length of OOOOh is not FC>Q~ip~fed 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 ILLEGALREQL).f:ST/ILLEGAL BLOCK ADDRESS (OSh/21 h). 

If the LBA plus the verifica,tJonlengt~••r::~1i[i~ an invalid block address, the drive termi
nates the command with a:cfi'.Eckclt>NDITION status. The sense data is set to ILLEGAL 
REauEsT11LLEGAL s4ocl< ADQBEss. (osh121 h). 
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7.26 

7.26.1 

WRITE - OAh 
' . 

·.-. . .. ·.·.·.·.· 

The WRITE command directs the drive to write the data traRsferr~d f;~~ i~e initiator to the 

medium. It also causes the drive to perform an implied seek tdlh~ cylinder, head, and 

sector which corresponds to the specified LBA. 

Command Parameters 

The CDB for the WRITE command is formatted as 

7 6 5 4 3 2 1 0 

0 Operation Code (OAh) 

1 LUN Logical Block Address (MSB) 

2 Logical Block Address 

3 Logical Block Address 

4 Transfer Length 

5 Control Byte 

Table 7•81 
WRITE COB 

L,~:~ill!~k®f~ddress 
;ff'l~ i6grql:lLQlock address (LBA) field specifies the logical block at which the write 

.. ·.· .... op~( at ion b~gins. 

itrc.u1sfer Length 
Th~tr~nsfer length field specifies the number of contiguous logical blocks of data to be 
transferred. A transfer length of OOh indicates that 256 logical blocks will be transferred. 
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7. 2 6. 2 Error Conditions 

If the LBA is invalid anc:l/or if the LBA plus the transfer lengthf~§g1t in an in.valid block ad
dress, the drive terminates the command with a CHECKCONDlTJON:status. The sense 
data is set to ILLEGAL REQUEST/ILLEGAL BLOCK A6oag§$ (65h!21h). No data is 
transferred if this condition occurs. 

NOTE: When using the 6 byte READ Command, th~~nitf~cC/p~city of the MXT-12405 
is not addressable at 512 bytes per sector. ExtendedRE1Ds and WRITEs are required. 
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7.27 WRITE (EXTENDED) - 2Ah 

The WRITE (EXTENDED) command directs the drive to:Zfitij'lh~-~~t;·t~~~sferred from the 
initiator to the medium. It also causes the drive to perform an'IMJ)u~,9 SEEK to the cylin
der, head, and sector which corresponds to the SP:~Pifi~~ LBA. 

7. 2 7. 1 Command Parameters 

The CDB for the WRITE (EXTENDED) comm:~~ ;~ f9tmatt;~ as shown in Table 7•82. 

7 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Doc 1028044, Rev A 

6 5 4 3 2 1 0 

Operation Code (2Ah) 

LUN 
Resrvd 
(Zeros) FUA Reserved (Zeros) RelAdr 

Logical Block Address (MSB) 

Logical Block Address 

Logical Block Addresss 

Logical Block Address (LSB) 

Reserved (Zeros) 

Transfer Length (MSB) 

Transfer Length (LSB) 

Control Length 

Table 7·82 
WRITE (EXTENDED) COB 

198 Maxtor Corporation 



MXT-1240S Product Specification & OEM Technical Mi~.ual 
WRITE (EJ{tgNDED) • 2Ah 

FUA 
A Forced Unit Access (FUA) bit of 01 h will cause the drive tc:> 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 Ylrff~/<::~p~i~~ ~ ;;;te caching has 
been enabled. 

Logical Block Address : · · / 
The logical block address (LBA ) field specifies the logi9a1 block at which the write opera
tion begins. 

Transfer Length > · 
The transfer length field specifies the rivmtierbfd:>hiigJous logical blocks of data to be 
transferred. A transfer length of OOoOh ihdic~tes that no data is transferred and is not 
considered an error. 

7. 2 7. 2 Error Conditions 

If the LBA field is invalid and/or if the LBA 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 RE;QUEST/ILLEGAL BLOCK ADDRESS (OSh/21 h). No 
data is transferred if thikc~)l1dition ocellrs. 
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7.28 WRITE AND VERIFY - 2Eh 

The WRITE AND VERIFY command requests that the driveWritEfthe data transferred from 
the initiator to the drive and then verify that the data is corredly Wtitten. The drive sup
ports the medium verification against ECC. 

7. 2 8. 1 Command Parameters 

7 6 5 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 7•83 
WRITE AND VERIFY COB 

DPO 
The disable page out (DPO) bit is not supported by the drive and must be set to zero 
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BytChk ·· . ft 
A byte check (BytChk) bit of one causes the specified logicaJplocks to be re~d from the 
disk and compared with the data transferred from the initiatof. l;h.e ECC is also checked. 
Data is transferred from the initiator in a DATA OUT pha§~.just ~~in~wflte operation. If 
the byte check (BytChk) bit is set to zero, the data is r~ad<f(qrnthe disk and the ECC is 
checked for correctness; no DATA OUT phase occurs betweehtb.~Jliitiator and the disk 
drive. 

RelAdr 

Logical Block Address .......•... . ... 
The logical block address (LBA) field specifies th~J§gip~I block at which the write opera
tion begins. 

Transfer Length .:. :\ · ............ :...: .........• • 

The transfer length field specifies the riomp~fpf co~iiguous logical blocks of data that are 
transferred. A transfer length of. QQQPh is notcqpSidered an error. 
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WRITE BUFFER - 3Bh 

7.29 WRITE BUFFER - 3Bh 

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 

The JNRJJE sU~~e~ command, shown in Table 7•84, is used in conjunction with the 
Ri;A6'8ijfFER cortlmand as a diagnostic for testing drive memory and the SCSI bus in
!~~fI1Y· A~~ttldi'ilifmodes are provided for downloading microcode and for downloading 
and''§~V!!Jg_microcode . 

.• ·:-::::::::: :.. ··:->:·:-:-:-:.:->.:;.···:·· 
.;:(::·=·.. ·-~ft: . ··::::::::~:::?>" 

f. Thi~ commahd does not alter any medium of the drive when the data mode or the com
/ t:::::))pip~d header and data mode is specified. 

Th~ tqhction 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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WRITE BUFFER - 3Bh 

MODE DESCRIPTION IMPLEMENTATION 
REQUIREMENTS 

OOOb 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 

<> 
Table 7!'85. ·. 

WRITE BUFFER Mdde Field 

NOTE: Modes OOOb.r:1nd 001b are included for compatibility with CCS products that 

were designed prior to the generation of this manual. These products restrict the maxi

mum transfer length to 65,535 bytes. 

Combined Jleadef ~fld Data Mode (OOOb) 

In this mqde, data to be.transferred is preceded by a four-byte header. The four-byte 
header.cb(l§J~t.~bf all reserved bytes. The buffer ID and the buffer offset fields are zero. 
The parametet'!!§.fl~pgth field specifies the maximum number of bytes that are trans
ferr~ff ~Yring the DATA OUT phase. This number includes four bytes of header, so the 
data lenffih to b€l §tared in the drive's buffer is parameter list length minus four. The initia
tOf.$he>ul8 atforrtpf to ensure that the parameter list length is not greater than four plus the 

. 9yail~blg l~ngth that is returned in the header of the READ BUFFER command (mode 
OOf)). If ttl~Parameter list length exceeds the available length plus four, the drive will re
turtjCHECKCONDITION status and set the sense key to ILLEGAL REQUEST. 

?:\j[j~W:~:>:::::>:· 

::::>~ode (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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WRITE BUFFER • 3Bh 

·:· 

/ ... ~:::,, 

7.29.3 

7 .29 .4 

:ttt~~; )/{:~ ·::::::::::.;;:::::::::::;.; .. 
buffer ID codes will be assigned contiguously, beginning with.one. If ari<o:o~upported 
buffer ID code is selected, the drive returns CHECK CONDITION status a'hd sets the 
sense key to ILLEGAL REQUEST with an additional ser:is~'bd~~ of INVALID FIELD IN 
COB. (\'.'.-:-:····=-:====:=:==::::=:::::::=:::< . : ::·: :::: ~: :: ::: :\)>: ::·:· .. : / ~: :::: :::: ::::::: :: :;: ;:::·:. >:. .. ·. ·. · •. 

Data is written to the drive buffer starting at the location s;~BifiegJ:>y the buffer offset. 
The initiator should conform to the offset boundacyr~quirements ·t~turned in the READ 
BUFFER descriptor. If the drive is unable to accep\theisp~CitiE.t.pbuffer offset, it returns 
CHECK CONDITION status and sets the sense key tdd.~4EGALREQUEST with an addi
tional sense code of INVALID FIELD IN COB. / 

The parameter list length specifies the ma~;:~~ 04.mt:>~~ :f bytes that are transferred 
during the DATA OUT phase to be storee1Jhffie'~p~difi~d buffer beginning at the buffer 
offset. The initiator should attempt to e~~JreJh.at the parameter list length plus the buffer 
offset does not exceed the capacity Qf the sp~cifi~p buffer. (The capacity of the buffer 
can be determined by the buffer c;:apadty fi~Jd in the READ BUFFER descriptor.) If the 
buffer offset and parameter list)~Qgth field§ ~pacify a transfer that would exceed the 
L .. U.-- _____ : ....... .__ -1-=--- ... :11 --... -~~j::::~Y:i·r:",...1/ ""~:j·f"\.l"T"l'"'-t...1 _ ... _ ... _____ _. ..... :11 --· ..... _ ----- 1 ... - •• 
UUllvl vatJavny' ll Iv UllVv VVlll I vlUll~.;.VV!.F¥.'.' VVl•'U...11 I IVI .. ;:na1uo QllU VVlll 001 II'"' OOllOv ""'Y 
to ILLEGAL REQUEST with an addltiqnai~&h$0 code of INVALID FIELD IN CDB. 

Download Mlcrocod~' ~~::!::~: 
In this mode, vendor-~:;~l~lb•ijligrp~:~: 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 pondition. Th~ meanings of the buffer ID, buffer offset, and parameter 
list length field§%ir~r1ot specifl~d by this manual and are not required to be zero-filled. 
When the m.iqrpcod~Hown1p~d has completed successfully, the drive will generate a unit 
attention qdhdition for (ill Mfoators except the one that issued the WRITE BUFFER com
mand. TH~. additibhal sense code will be set to MICROCODE HAS BEEN CHANGED. 

Doyilli~~l~~: and Save Mode (101b) 

.,fi)i~~!$~mg§~; t;~~or-specific microcode or control information is transferred to the drive . 
. jfJ~eWRJJ;!;<~UFFER command is completed successfully, this information will be saved 

J .iliijl:non-voi~foe memory space (on the disk or medium). The downloaded code is then 
Ji=:::::,,,,_ ett~btive after each power-cycle and reset until it is supplanted in another download mi

·.· ·===?'W¢fP§9.de _Cind save operation. The meanings of the buffer ID, buffer offset, and parameter 

list'iiBQ1h fields are not specified 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 perfb~Mawrit~ ~~~;~~ion of one data 
block and seven bytes of ECC information. The data and Ecdb9t~.~ are supplied by the 
initiator during the DATA OUT phase. 

SCSI Deviations 
.:/:::::~:::::::::::: >.·. --:::~\\:/ 

The drive recognizes 3Fh as being the WRITE LONG ~orhmand. One block of data is 
transferred rather than the amount norl'l}ajly $petifi~dby ~ byte transfer length field. 

7 .30.2 Command Parameters 

The COB for the WRITE LONG corririiarid is formatted as shown in Table 7•86. 

~ E 
7 I 6 

0 

1 LUN 

2 

3 

4 

5 

6 

;1!:;;:~ 7 

8 

9 
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5 I 4 I 3 I 2 

Operation Code (3Fh) 

I Reserved (Zeros) 

Logical Block Address (MSB) 

Logical Block Address 

Logical Block Address 

Logical Block Address (LSB) 

Reserved (Zeros) 

Byte Transfer Length 

Byte Transfer Length 

Control Byte 

Table 7•86 
WRITE LONG COB 

205 

I 1 I 0 

I RelAdr 
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WRITE LONG· 3Fh 

Loglcal Block Address ·.·.· 
The logical block address field (LBA) specifies the block at "Ybip~ the write long operation 
begins. 

Byte Transfer Length .. /: .• •·•••• <• t •? 

This field specifies the number of bytes of data that are available f9rtfansfer. This is the 
sum of the data sector size and the ECC bytes. Th.~. E:.CC field is 11 bytes. 

CAUTION: The physical location of the READ L~~GJ3f1d~:ffE LONG block address 

is computed using the physical sector size in~{.l]ad of thJ:iqgical block size. 

7 .30.3 Error Conditions 

If the LBA is invalid, the drive terminat~~:::~~ri1hu:md with a CHECK CONDITION status. 
The sense data is set to ILLEGAL REOU~§TflLLEGAL BLOCK ADDRESS (OSh/21 h). 

Doc 1028044, Rev A 206 Maxtor Corporation 



MXT·1240S Product Specification & OEM Technical 

APPENDIX A: COB BIT DEFINITIONS 

Abbreviation Meaning 

ARRE 
AWRE 
BytChk 

DCR 
DCRT 
DevOfl 

DPO 

DPRY 
DT 

DTE 

EEC 
FmtData 

FOV 

HSEC 
Ill 
lmmed 

INS 

PCF 

PER 

RelAdr > 
·'''''<<,, .... <RMB 
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SURF 

TB 
3rdPty 

UntOfl 

vu 
WP 

automatic read reallocation enabled bit 

automatic write real16cati6h ehabled bit 

byte check bit 

disable correction bit 

disable certificatiQr. bit 

device off-line bit 

disabJ~pa9e6t.ithif · 

disable primary bit 

detective trackbit .. ... .. . 

disable transfer on error bit . ··.·. 

f:!neble eaily c()rrection bit 

formatdata bit 

fotl')1at C>pti()lls valid bit 

hard sector format bit 

ihc6rrect length indicator bit 

immediate bit 
inhibit save bit 

.. page control field bit 

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 

sur1ace bit 

transfer block bit 

third party reservation bit 

unit off-line bit 

vendor unique bit 

write protect bit 
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APPENDIX B: UNITS OF MEASURE 

Abbreviation 

Alm 
AWG 
bpi 
c 
dBA 
F 
fci 
ft 
g 
Gbyte 
Hz 
in. 
Kg 
lb 
Mbit 
Mbyte 
µA 
µm 

Meaning 

amps per meter 
American wire gauge 
bits per inch 
Celsius 
decibel, A-weighted. 
Fahrenheit 
flux changes p~t·:jricfi%U >••••••••••••••·•·•·•····-· 

foot 
gram 
gigabyte 
hertz 

~:;:::l::~~!k i 

m·eg;:tt:>ir·····················•"·""··· 
/megabyte> 

rni.grqamp . ''::::: 

midfumeter : ·. 
·.·.·.·.·.·.·.··:··-·.·. 

µsec microsecoiid 
mA milliartp ···· 

:ec t••+< >u;_::~:z~~~d 
mv _.·. . ~ilil~olt 
nsec> nanosecond 

~~··· •.::::n:t• < ~;:~::humidity 
/'rPfu :·> revolutions per minute 

•:::. W •t ............. :t•f watt _.·•:::.jtpJ •• J····· .. -........ . tracks per inch 
binary values 
hexadecimal values 

<tt>.xxb •{::_•_••-·•······ .:::::::·:··· .... ,. ... 

... ...::!!:;\\ ... Ji;~xh 
·:·:·:·····. 
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LIST OF ABBREVIATIONS 

ACK. Acknowledge 

ADR. Address 

ANSC. American National Standards Committee 

ANSI. American National Standards Institute 

async. Asynchronous 

BCV. Buffer control valid 

CIC. Continuous/composite (format) 

CCS. Common Command Set 

CID. CONTROL/DAT A sigl'@ 

COB. Command descriptorblock. Thestructure used to communicate requests from an 
initiator to a logical unit on th~§yplJ:>us. 

cmd. Commanc:l 

CRC. Cycligr(;}dundan¢yqheck 

CSA. C?nadianSfandards Association 
. .:.:·· ..... · .. :.·.. ,, . 

:-::::::::::::::::::::.. ..::: 

DB (7·0, P}. Eighfa:l<lfa-bit signals, plus a parity-bit signal, that form a DATA BUS. 

DC. /~irJht. current . 

••• :~·~·.•••••••bi~::,:••:·rror correction 

DiylA. Direct memory access 
. ::·.--:<::)::\-:·:·: .. 

EBPG Erase bypass 

ECC. Error correction code 

ECL. Emitter-coupled logic 

Doc 1028044, Rev A 209 Maxtor Corporation 



MXT-1240S Product Specification & OEM Technical M~:hual 

EDAC. Error detection and correction 

EIA. Electrical Industry Association 

ENDEC. Encoder/decoder 

EPROM. Erasable Programmable Read Only 

ERA. Erase all 

FCC. Federal Communications Commissio~ '\:, : 

FW. Firmware 

G. Constant of gravitation 

gnd. Ground 

HOA. Head/disk assembly 

h. Hexadecimal 

hex. Hexadecimal 

HW. Hardware 

1/0. Input and/tM!P.µtput 

ISG. ln1'"~~ ~~t9l 
ISO. lnt~ffiat!PO~I Stagdardization Organization 

........... ·.·.··:::;.. 
····::::::~=r~ ::::-:::/::-

Legrtitggical blo~k,·i~ddress 

c'~~: J~J~fu~~:ffi\iij'~g diode 

· ?it~a. :~;~f ~i~nificant bit 

:: l4$h, Large-scale integration 

L~~f~t Low power Schottky transistor-transistor logic 

·. 

' c Aibl~(!ii&'lcd 

LUN. Logical unit number, an encoded 3-bit identifier for the logical unit. 
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µC. Microcomputer 

µcomputer. Microcomputer 

MFM. Modified frequency modulation (encoding) 

MO. Magneto optics 

µP. Microprocessor 

MSB. Most significant bit 

MSG. Message 

MTBF. Mean time between 

MTTR. Mean time to repair 

N.C. No connection 

nom. Nominal 

OEM. Original equiprnent111anufact1Jrer 

PC. Polycarbonate 

PCB. Printed C:il'Cuitboard 

PLL. Phase-locl{~d loop 
.. . .... 

·.-.-. .·· 

PLO. Phased6cked oscillator 
---:::==:::~:::u~:~:~~>:·-::::: 

PM.: Pteyentive maintenance 

.. Prr41eal'f Huffi6~; 
/ ~df-1. P~~~r'-on hours 

>pfpL Peak to Peak 

PROM. Programmable Read Only Memory 

ptrn. Pattern 
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.nw~\~ .. 
RAM. Random-Access Memory 

REQ. Request 

RLL. Run-length limited 

ROM. Read-only memory 

rsrv. Reserved 

R/W. Read and/or write 

std. Standard 

SW. Software 
.. ; >··· 

sync. Synchronization, synchro~a4; ;, ...... / 

TBD. To be determinecp:U. ' f 

TLA. Top level assembi£': > 

TTL. Transistor-transistor ;~~id >. ·. 

typ. Typical .... · !r .... 
UL. Unde~~i~er:$ ~:~r~tbfies, Inc. 

UNC. tJ~l~ted N;~i~naL~oarse 
UN.J7fhUQ.ifie~ :~~;dR~IFine 
.~1~-21/~~rolled oscillator 

· WORM. Write Once Read Multiple 
····:::::::::::~~ ::::/" 

XFE~'. Transfer 
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GLOSSARY 

arbitration winner. 

assen. A signal driven to the true state. 

bit. Binary digit 

byte. Eight consecutive binary digits 

connect. The function that occurs••••WIJ~ri afl i~lti~tcir selects a target to start an 
operation. .. ..... . 

disconnect. The function that ocbu;~ WQ~p ~ t:i~:t releases control of the SCSI bus 
allowing it to go to the BUS FREE:phase. 

false. A signal value of zero 

.·.··.···· ... ·.··.... .. .· 

firmware. Computer prqgrafils encoc:fed.permanently into a ROM 

.). ··.··.::.:.:.:... ·> 

hard error. An errorwbipt:JJS not redqverable by read retries, excluding ECC correction. 

Initiator. A SCSI device, :~~~lly~host system, that requests that an operation be per
formed by anotQ~r SCSI deviC~\ ··· 

.. ::::~~;~~~~r~~>::::-:·.·. )>. 

INTERMED.!AJE ~titd~;. A faatus code sent from a target to an initiator upon comple
tion of eac;tf command ina set of linked commands, except for the last command in the 

::::::::::::-... ::::: ... · 

~::cal ,:~;;:1,~{f6~ical path which exists between an initiato~s memory and a bus 
deyj~#QQr'J, even t$6ugh the physical path may be disconnected . 

. .. i6~t~,J~it'.:••,l(#~h~sical or virtual device addressable through a target. 

< ~~§tit:: ~ ~t~nal driven to the false state 
. . .. 

Q!'\~. Trlje signal value 
··-:.:-:·:·:-:-:-:-:-... ·: 

pari;;::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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:i:, 

reserved. Bits, bytes, fields and code values that ~;;n:~;~ ~,~i'g~'Ubr future 
standardization. 

SCSI address. The representation of the unique adcl(~;~:~ned to a SCSI 
device. > < ····· 

SCSI ID. The bit-significant representation of the§QSI addr:::'.'~~~~rring to one of the 
signal lines DB (7 - 0). '. / 

status. One byte of information sent from/~ target t6\~n initiator upon completion of 
each command. ,.,.·.·.,.,,,,::::.,,;::,:,,,,,,,,,,,, ... 

TBD. To be determined. 
published. 

true. A signal value of one 
. . ·-::·. .· 

vendor unique. The bits[f(elds, or code values that are vendor specific. 
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