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1.0 General

1.1 Introduction

This documentescribedunctional andinterface specifications dDCAS-34330 and DCAS-32160 3.5 inch
harddisk drives. Both modelshave 50-pin, 68-pin or 80-pin (SCA-2onnector, andupportLevel-2
SCAM.

Note: The specifications arsubject to chang&ithout notice.

The interfaceconforms to the referred documenristed in thenext section.
The vendorspecificitems andoptions supported by thdrive are described ieach section.

1.2 References

'draft' ANSI SCSI-2 standard, Revision 10L, J4894 (DocumentX3.1311-1994)
'draft' ANSI SCSI-3 Fast-20, X3T10/1071D
'draft' ANSI SCSI-3SCAM, X3T10/855D Annex A

1.3 Glossary
Word Meaning
Kbpi 1,000Bits Perinch
Mbps 1,000,000Bits per second
MB 1,000,000bytes
KB 1,000bytes unless otherwisspecified
32KB 32 x 1,024bytes
64KB 64 x 1,024bytes
Mb/sq.in 1,000,000bits per square inch
MLC MachineLevel Control
PFA PredictiveFailure Analysis (Trademark of IBM Corp.)
S.M.A.R.T. Self-Monitoring Analysis andReporting Technology
ADM Automatic Drive Maintenance
SCAM SCSI Configured AutoMatically

1.4 General Caution

The drive can be easilggamaged by shocks or ES(&lectric Static Discharge), so any damages applied to
the drive aftertaking outfrom the shippingpackage omopening of the ESD protective bag are the user's
responsibility.
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1.0 Outline of the drive

Datacapacity 4GB and 2GB
50-pin, 68-pin, 80-pin (SCA-2}ingle-endednodels
SCSI-2 Standard
SCSI-3FAST-20 WIDE (up to 40 Mbytes/sedransfer )
SCSI-3SCAM Level-2support
« TaggedCommandQueuingsupport atchoice of 7x64KB or 3x128KB dathuffer
Multi-initiator support
512 Bytes/sector
Interleave factor 1:1
« Write Cache
Segmentediatabuffer, 7x64KB, 3x128KB or 1x448KB at user choice
ECC on the fly
« Autometicerrorrecoveryprocedures for read amndrite commands
Self diagnostics ompower on andesident diagnostics
- Transparentlefectmanagement with ADR ( AutomatiDefectReallocation )
8.5 msecseek time inreadoperation
5400rpm spindleotation.
Closed loopactuatorservo
Dedicated headandingzone
« Automatic actuator lock

Informational Exception€ontrol Page of SCSI-3upport aPFA or S.M.A.R.T. function

Note: PFA which meansPredictiveFailure Analysis isTrademark of IBM Corporation.
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Part 1. Functional Specification
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2.0 Fixed Disk Subsystem Description

2.1 Control Electronics

The drive is electronically camolled by a microprocessoseveral logicmodules, digital/analogue modules,
and variouddrivers and receivers. Theontrol electronicsperform thefollowing major functions:

Conducts a power-upequence and calibrates the servo.
Monitors various timers folheadsettling, servo failure, etc.
« Analyzes servaignals toprovide closed loopcontrol. Thesdnclude position errorsignal andestimated
velocity.
Controls thevoice coilmotor driver to align theactuator onto alesiredposition.
Monitors the actuatoposition anddetermines the target track forseekoperation.
Constantly monitor®rror conditions of theservo and takes correspondiagtion if an error occurs.
Controlsstarting, stopping, and rotatinrgpeed of the spindle.
Controls andinterprets allinterface signalbetween thehostcontroller and thedrive.
Controlsread writeaccessing of the disknedia, includingdefectmanagement andrror recovery.
Performsself-checkout (diagnostics).

2.2 Head Disk Assembly

The headdisk assemblyHDA) is assembled in a cleamom environment and containsdisk andactuator
assembly. Air is constantlgirculated and filteredvhen thedrive isoperational. Venting of the HDA is
accomplished via a breathélter.

The spindle is driven directly by a brushless, sensorlessdbi@ motor. Dynamicbraking is used tetop the
spindle quickly.

2.3 Actuator

The read/write heads armounted in theactuator. The actuator isswing-arm assembly driven by\ice
coil motor. A closed-loop positioning serveoontrols themovement of the actuator. Aembeddedservo
patternsupplies feedback to thgositioning servo to keep the read/write heads centered oveddhieed
track.

The actuatormssembly is balanced to allovertical or horizontaimounting without adjustment.

When thedrive is poweredoff, the actuator automatically moves the head tdedicated landingone
outside of the datarea, where thactuator idocked.
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3.0 Drive Characteristics

This chaptemprovides the characteristics of thugive.

3.1 Formatted Capacity

Description DCAS-34330 DCAS-32160
Label Capacity(MB) 4330 2160
Bytes per Sector 512 512
Sectors pefrack 132-211 132-211
Number ofheads 6 3
Number ofdisks 3 2
Number ofLBAs 8,467,200 4,226,725
Total Logical DataBytes 4,335,206,400 2,164,083,200

Figure 1. FormattedCapacity

3.2 Data Sheet

Figure 2. Data Sheet

Buffer to/from media [Mbit/sec] 62.5to 103.4
Host to/frombuffer ( interface transferate ) 20 (50-pin)
[Mbyte/sec] 40 (68-pin, 80-pin)
Data buffer size 448Kbyte
Number ofbuffer segments 7 x 64Kbyte

3 x 128Kbyte
1 x 448Kbyte (withouttaggedqueuing)

Rotationalspeed RPM] 5400
Recordingdensity Kbpi] 114.4(Ave) /134.6(Max)
Track density [TPI] 8600

Areal density Mb/sq.in.] 981(Ave) / 1158(Max)
Datazone 8
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3.3 Cylinder Allocation

Phys. Cyl. Sectors/Trk

System Area

Data Zone O 0-857 211
Data Zone 1 858-2684 198
Data Zone 2 2685-3362 184
Data Zone 3 3363-4287 176
Data Zone 4 4288-5379 165
Data Zone 5 5380-6242 154
Data Zone 6 6243-6920 145
Data Zone 7 6921-8209 132
System Area

Mode page 03(FormatDevice Parameters) and 0(Zone Parameters) providemmethods todeterminmedium
format and zone parameters. Ské2.4,"Page 3(FormatDevice Parameters)” ompage 108, and 7.12.9,
“Page 0C(Notch Parameters)” ompage 117.

3.4 Performance Characteristics

A drive performance is characterized by tf@lowing parameters:

CommandOverhead

Mechanical Positioning

- SeekTime

- Latency

Data Transfer Speed

Buffering Operation (Lookahead/Writeache)

Note: All the above parameters contribute tloive performance. There amther parameterthat contribute
to the performance of the actual systemhis specification tries to define thiearedrive characteristics, not
the systenmthroughputwhich will depend on theystem and the application.
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3.4.1 Command overhead

Commandoverhead iglefined as thaime req

from lastbyte of commandphase

to the firstbyte of data phase
excluding

— Physicalseek time

- Latency time

— Initiator delay withreconnections

uired:

Command Case (Drive is in quiesencestate) Time
Cache Not Hit <0.70msec
Cache Hit <0.10msec
Figure 3. CommandOverhead
3.4.2 Mechanical Positioning
3.4.2.1 Average Seek Time (Including Settling)
Figure 4. MechanicaPositioningPerformance
Command Type Typical Max
Read 8.5 [msec] 9.5 [msec]
Write 9.0 [msec] 10.0 [msec]
“Typical” and “Max” are giventhroughout theperformancespecification by;
Typical Average of the drivgpopulationtested athominal environmental andoltageconditions.
Max Maximum valuemeasured on any ondrive over thefull range of theenvironmental and

voltageconditions. (See 6.4,'Environment” onpage 36 and 6.5, “D®ower

Requirements” orpage 37 for ranges.)

The seekime is measured from the start attuator'smotion to thestart ofa reliable read or write opera-
tion. Reliable read or write impliethat error correction/recovery is not used to corractival problems.
The average seefkime is measured as theeighted average of apjossibleseekcombinations.

max
Z (max+ 1- n) (Tn.in+ Tn.ouf)
Weighted A = n=l
eighted Average (max+ 1) (max)
Where:
max = Maximumseeklength
n = Seeklength (1 tomax)
Tn.in = Inwardmeasuredseektime for an n trackseek

Tn.out = Outwardmeasuredseek time for an nrack seek
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3.4.2.2 Full Stroke Seek

Figure 5. Full StrokeSeekTime
Function Typical Max.
Read [msec] 15 18
Write [msec] 15.5 19

Full strokeseek ismeasured as thaverage of 1000 fulstroke seekswith a random head switch from both
directions (inward anautward).

3.4.2.3 Cylinder Switch Time (Cylinder Skew)

Figure 6. Cyinder Skew

Typical

Cylinder Skew 3.2 [msec]

A cylinder switchtime isdefined as themount of timerequired by thdixed disk access thaext sequential
block after reading the last sector in tleairrentcylinder.

The measurednethod isgiven in 3.4.6, “Througput” on page 15.

3.4.2.4 Head Switch Time (Head Skew)

Figure 7.HeadSkew

Typical
Head Skew 1.9 [msec]
3.4.2.5 Average Latency
Figure 8. Latency Time
Rotation Time for a revolution Average Latency
5400 RPM] 11.1 [msec] 5.56 [msec]
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3.4.3 Drive Ready Time

Figure 9. DriveReadyTime
Condition Typical Max.
Power On to ReadyDCAS-34330) 15 [sec] 20 [sec]
Power On to ReadyDCAS-32160) 12 [sec] 18 [sec]
Ready The condition in which tharive is able toperform a mediaaccesssommand(eg.read, write)
immediately.

Power On  This includes the time required for the interrsalf diagnostics.

3.4.4 Data Transfer Speed

Figure 10.DataTransfer Speed

Description Typical
Disk-Buffer Transfer(Zone 0)
(Instantaneous) 9.72 [Mbyte/sec]
(Sustained) DCAS-34330 8.1 [Mbyte/sec]

DCAS-32160 8.0 [Mbyte/sec]

Disk-Buffer Transfer(Zone 7)

(Instantaneous) 6.08 [Mbyte/sec]

(Sustained) DCAS-34330 5.1 [Mbyte/sec]
DCAS-32160 5.0 [Mbyte/sec]

Buffer-Host

50-pin FAST-20 20 [Mbyte/sec]
68-pin / 80-pinFAST-20 Wide 40 [Mbyte/sec]

Instantaneouslisk-buffer transferate (Mbyte/sec) islerived by:
(Number ofsectors on a track)*512*(revolution/sec)

Note: Number ofsectors per trackvill vary because of the linear density recording.

« Sustainedlisk-buffer transferate (Mbyte/sec) islefined by considerinpead/cylinder change time. This
gives alocal average data transfeate. It is derived by:
(Sustained TransfeRate) = A/(B+C+D)

A = (Number ofdatasectors per cylinder) * 512

B = ((# of Surface per cylinder) - 1) tHeadswitch time)
C = (Cylinder change time)
D = (# of Surface) *(Onerevolution time)

InstantaneouBuffer-Host TransfeRate (Mbyte/sec)defines themaximum dataransfer rate or5CSI
Bus. It also depends on the speed of tist.

The measurememnmhethod isgiven in 3.4.6, “Thoughput” onpage 15.
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3.4.5 Buffering Operation (Lookahead/Write ~ Cache)
At shipment, the total 448Kytes of the buffer is dividedthto 7 segmented blocks.

The segmensize can beehanged byMode Page 8. Se&.12.7,“Page 8 (Caching Parameters)” @age 113
for details.
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3.4.6 Throughput

3.4.6.1 Simple Sequential Access

Figure 11.Simple Sequential Acce®®erformance
Operation Typical Max
SequentiaRead/Write Zone 0 2.26 fec] Zone 0 2.37 fec]
Zone 7 3.56 fec] Zone 7 3.73 fec]

The above tablgives the timerequired to read/write for #otal of 8000x consecutive block$16,777,216
bytes)accessed by 12&ad/writecommands. Typical and Maxvalues are given by05% and 110% of T
respectivelythroughputfollowing performance description.

Note: Assumes dostsystem responds instantaneously.

(A*128)+ B+ C+ 16,777,216/D +512/E  (READ)

= (A*128)+ B+ C + 16,777,216/D (WRITE)
where
= CalculatedTime (sec)
= CommandProcessTime (Pre/PosCommandoverhead)
= Average SeeRime
= Averagelatency
D = Sustained Disk-Buffer Transfdrate (Mbyte/sec)
E = Buffer-Host TransfeRate (Mbyte/sec)
3.4.6.2 Random Access
Figure 12. RandomAccessPerformance
Operation Typical Max
RandomRead 64 [sec] 67 [sec]
RandomWrite 64 [sec] 67 [sec]

The above tablgives the timerequired to execute total of 1000xread/writecommandswhich access a

random LBA.
T= (A+ B+ C+ 512/D + 512/E) *4096 (READ)
= (A+ B+ C+ 512/D) *4096 (WRITE)
where

CalculatedTime (sec)

CommandProcessTime (Pre/PosCommandoverhead)
Average Seelime

AveragelLatency

Sustained Disk-Buffer Transfdrate (Mbyte/sec)
Buffer-Host TransfeRate (Mbyte/sec)
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3.4.7 Operating Mode Definition

Operating Mode Description

Spin-Up Start up time period fronspindlestop or power down.

Seek Seekoperation mode

Write Write operation mode

Read Readoperation mode

Idle Spindlemotor andservo system are workingormally. Commands can beeceived
and processed immediately.

Standby Spindlemotor isstopped. Commands can beceivedimmediately, but write or read

operationscannotbegin until the spindle ispun-up and th&ervo system is ready.

Note: Upon Power down orSpindlestopped, a heatbcking mechanismwill secure théneads in the ID
parking position.
Recovering from Standby mod#oes not need sofeset norhardreset.

3.4.7.1 Mode Transition Time

Figure 13.Mode Transition Time
From To Typical Max
Standby Idle 15 [sec] (DCAS-34330) 20 [sec] (DCAS-34330)
12 [sec] (DCAS-32160) 18 [sec] (DCAS-32160)
Idle Standby Immediate (note) Immediate (note)

Note: The actual spin down timwiill exist,however thecommandwill be processed immediately.
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4.0 Data integrity

The driveretains recordeéhformation under all non-write operations.

No more than onesector can be lost bgower downduring write operationwhile write cache is disabled.
If power downoccurs beforeompletion of dataransferfrom write cache to disk while write cache is
enabled, the dateemaining in write cachevill be lost. To prevent this datbbss atpower off, the following
action is recommended:

To confirm successfutompletion of SYNCHRONIZE CACHE(35h) command.

4.1 Equipment Status

Equipmentstatus isavailable to thehostsystem any time thdrive is not ready taead, write, orseek. This
status normallyexists atpower-on time andvill be maintained until thdollowing conditions aresatisfied.

« Accessrecalibration/tuning is complete.
Spindle speed meets requirements ffeliable operations.
Self-check of drive iomplete.

Appropriateerror status is madavailable to thenostsystem if any of the followingondition occursafter
the drive hasbecomeready:

Spindle speedjoesoutside of requirements faeliable operation.

“Write fault” is detected.

4.2 Error Recovery

Errors occurring with thalrive arehandled by the errorecoveryprocedure.

Errors that araincorrectablefter application of the errorecoveryprocedures are reported to thest
system as non-recoverable errors.

0 Copyright IBM Corp. 1996 17



18 OEM Spec. ofDCAS-34330/32160



5.0 Physical Format

Media defects areemapped to the nextvailable sector durinfformatProcess in manufacturing. The

mapping from LBA to thephysicallocations is calculated by an internalaintained table.

5.1 Shipped Format (PList)

Dataareas ar@ptimally used.

No extra sector is wasted as a spéneoughout user datareas.

« All pushesgenerated byefects areabsorbed byspare tracks of inner zone.

No spare sector at each track or zone. Spare sectoneseeved after max LBA of data area.

PList Physical Format

N+1

Defect

N+2

Defect

N+3

Skip

Skip

Defects areskipped without any constraint, such &ack orcylinderboundary. Thecalculation from LBA tophysical

is doneautomatically by internal table.

5.2 Reassigned Format (GList)

. 252 spare sectors are availableshipmentfollowing after Max LBA of data area, and aresed byAuto-
matic DefectReallocation and Reassign Blo€kommand.

GList Physical Format

N N+1 N+3 N+4 N+6 N+7 N+8
Defect Defect
Reassign
Reassign
v V
Max Max .| Max Max Max N+2 N+5
LBA-4| LBA-3| LBA-2| LBA-1| LBA Spare |Spare

Calculation from LBA tophysical isdoneautomatically by internal table.

0 Copyright IBM Corp. 1996
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6.0 Specification

6.1 Electrical Interface Specification

6.1.1 Connectors
6.1.1.1 Power Connector
Power pinassignment of 80-pin (SCA-2nodel is shown ir6.1.1.4,“SCSI SignalConnector(80-pin)” on

page 23.
Power pinassignment of 50-pin and 68-pin models issdmownbelow.

/ - ~ —\ Pin Voltage
I/ i ° - ' \I 1 + 12V
ROR® ORON 2 GND
! | 3 GND
4 + 5V

Figure 14. Power Connector Pissignments

6.1.1.2 SCSI Signal Connector (50-pin)

The SCSisignalconnectorcomplies withANSI SCSI-2.

Figure 15. Table ofignals

PIN SIGNAL PIN SIGNAL
01 Ground 02 -DB(0)
03 Ground 04 -DB(1)
05 Ground 06 -DB(2)
07 Ground 08 -DB(3)
09 Ground 10 -DB(4)
11 Ground 12 -DB(5)
13 Ground 14 -DB(6)
15 Ground 16 -DB(7)
17 Ground 18 -DB(P)
19 Ground 20 Ground
21 Ground 22 Ground
23 Ground 24 Ground
25 Open 26 TRM Power
27 Ground 28 Ground
29 Ground 30 Ground
31 Ground 32 -ATN
33 Ground 34 Ground
35 Ground 36 -BSY
37 Ground 38 -ACK
39 Ground 40 -RST
41 Ground 42 -MSG
43 Ground 44 -SEL
45 Ground 46 -C/D
47 Ground 48 -REQ
49 Ground 50 -1/10
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6.1.1.3 SCSI Signal Connector (68-pin)

The pin assignments of interfasggnalsconforms toANSI SCSI-3X3T10/855D adollows.

Figure 16. Table ofSignals
Connector Signal Name Connector Signal Name
Contact Contact
Number Number
01 Ground 35 -DB(12)
02 Ground 36 -DB(13)
03 Ground 37 -DB(14)
04 Ground 38 -DB(15)
05 Ground 39 -DB(P1)
06 Ground 40 -DB(0)
07 Ground 41 -DB(1)
08 Ground 42 -DB(2)
09 Ground 43 -DB(3)
10 Ground 44 -DB(4)
11 Ground 45 -DB(5)
12 Ground 46 -DB(6)
13 Ground 47 -DB(7)
14 Ground 48 -DB(P0)
15 Ground 49 Ground
16 Ground 50 Ground
17 TERMPWR 51 TERMPWR
18 TERMPWR 52 TERMPWR
19 (Reserved) 53 (Reserved)
20 Ground 54 Ground
21 Ground 55 -ATN
22 Ground 56 Ground
23 Ground 57 -BSY
24 Ground 58 -ACK
25 Ground 59 -RST
26 Ground 60 -MSG
27 Ground 61 -SEL
28 Ground 62 -C/D
29 Ground 63 -REQ
30 Ground 64 -1/10
31 Ground 65 -DB(8)
32 Ground 66 -DB(9)
33 Ground 67 -DB(10)
34 Ground 68 -DB(11)
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6.1.1.4 SCSI Signal Connector (80-pin)

The pin assignments of interfasggnalsconform to SFF-8046 afllows.

Figure 17. Table ofSignals
Connector Signal Name Connector Signal Name
Contact Contact
Number Number
01 12 Volt Charge 41 12V Ground
02 12 Volt 42 12V Ground
03 12 Volt 43 12V Ground
04 12 Volt 44 MATED 1
05 (Reserved) 45 (Reserved)
06 (Reserved) 46 Ground
07 -DB(11) 47 Ground
08 -DB(10) 48 Ground
09 -DB(9) 49 Ground
10 -DB(8) 50 Ground
11 -1/0 51 Ground
12 -REQ 52 Ground
13 -C/D 53 Ground
14 -SEL 54 Ground
15 -MSG 55 Ground
16 -RST 56 Ground
17 -ACK 57 Ground
18 -BSY 58 Ground
19 -ATN 59 Ground
20 -DB(P0) 60 Ground
21 -DB(7) 61 Ground
22 -DB(6) 62 Ground
23 -DB(5) 63 Ground
24 -DB(4) 64 Ground
25 -DB(3) 65 Ground
26 -DB(2) 66 Ground
27 -DB(1) 67 Ground
28 -DB(0) 68 Ground
29 -DB(P1) 69 Ground
30 -DB(15) 70 Ground
31 -DB(14) 71 Ground
32 -DB(13) 72 Ground
33 -DB(12) 73 Ground
34 5 Volt 74 MATED 2
35 5 Volt 75 5V Ground
36 5 Volt Charge 76 5V Ground
37 (Reserved) 77 ACTIVE LED OUT
38 AUTO SPIN UP 78 DELAYED START
39 SCSI ID (0) 79 SCSI ID (1)
40 SCSI ID (2) 80 SCSI ID (3)
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6.1.2 SCSI Cable
The drivescomply with ANSI X3T10/1071D.

The maximumcumulativesignal pathlength betweenerminatorsshall be 3.0meterswhenusing up to 4
maximum capacitancg€25pF) devices.

The maximumcumulativesignal pathlength betweenierminatorsshall be 1.5meterswhenusingfrom 5 to 8
maximum capacitancelevices.

Implementation thatimits the transfer rate to maximum of 5 megdransfers pesecond may extend the
cumulative cable length to 6m aescribed inANSI X3T10/855D.

6.1.3 SCSI Bus Terminator
The drivescomply with ANSI X3T10/1071D.
Active terminator asspecified inANSI X3T10/1071D should besed.

Terminatorsemploying a 220 ohm resistor to 5 Volts and 330 ohm resistagrmind oneachsignal shall
not be used. Rassiveterminators should not be usedfor FAST-20.)

Note : The drive may not spin up while SCSI Bus isdisconnected and internal terminator is disabled.
Internal terminatorenabled byjumper plug is equipped in thérive except 80-pin (SCA-2model.

The 80-pin (SCA-2)nodeldoes nothave internakterminator.

6.1.4 Hot Plug / Unplug

Powersupply and SCSI bus hot plug and unplugal®wed. There is nospecialsequence required faron-
necting 5 or 12 voltsDuring a hotplug-in event thedrive being pluggedvill draw alargeamount ofcurrent
at the instant oplug-in. This currenspike is due to charging the bypass capacitors ondttine. This
current pulse maygause thegpower supply to go out ofegulation. If this supply is shared therdrives
then a lowvoltagepower onreset may be initiated othosedrives. Therefore the recommendation for hot
plugging is tohave one supply for eaatirive. Neverdaisychain the poweteads if hot plugging iplanned.
Hot pluggingshould be minimized to prevemtear on thepower connector.

Hot plugging of theSCSI bus mayauseglitches on thebus. To minimize the chance glitching, it is
recommended to plug in the SCSI bhsefore thepower isapplied.

During hotplugging, the suppliesmust not goover theuppervoltage limit. Inaddition, proper ESD pro-
tectionmust beapplied during thepluggingevent to insureghat the SCSI bus ground is at tisamepoten-

tial as the driveground.

If operating shocKimit can be exceeded at hain-plugging, spindlenotor should be stoppedsing SCSI
Stop Unit commangrior to the hot un-plugging.
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6.1.5 SCSI Bus Electrical Characteristics

The interface logic signals has the following electrical specificatioDstails $1ould be eferred toANSI
X3T10/1071D.

[nputs :  Input High Voltage = 1.9 Vdc minimum (signal false)
Input Low Voltage = 1.0 Vdc maximum (signal true)

Outputs :  Output High Voltage = 2.5 to 3.7 Vdc (signal asserted)
Output Low Voltage = 0.0 to 0.5 Vdc ?signal negated)

Figure 18.Logic Signal Levels

6.1.6 Auxiliary Connector on 68-pin Model

The 68-pin modelgontainAuxiliary Connectorbetween power connector a®@-pin SCSI connector in

addition toOption JumpemBlock. The setting aDption JumpemBlock and the AuxiliaryConnector work
as logical OR.

- Pin #1,3,5,7specifySCSI-ID as-DASO0,1,2,3.Tie-down to the ground is tassert.
If pin #4 is tied-down to the groundduto Spin Up isdisabled.
- Pin #8 is for external LEDcathod.

If pin #9 is tied-down to the ground, SCSlerminator isenabled.
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—DAS3

—DAS?2 SCSI ID
Enable SCSI Terminator —DAS1
+5V —DASO

Pin#:

(Reserved) (Reserved)
GROUND Disable Auto Sipn Up
LED Cathod (Reserved)

Auxiliary Connector
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6.2 Option Jumper Block

The 12 positiongumperblock shownbelow is used to select theCSldevice 1D, Auto spin upoption
control, Unit Attentionoption control, SCSI terminato©® N/OFF setting,Auto startdelayoption control
and SCSilparity option control. Italso provides an externdlight Emitting Diode connection.

Some of the abovéems can be alsaontroledthroughAuxiliary Connector aslescrived in 6.1.6,Auxiliary
Connector on68-pin Model” on page 25.These controls work alegical OR betweenOption JumpeBlock

and Auxiliary Connector.

DC power
Connector

Auxiliary
Connector

SCSI 68—pin
Connector

Logic card

Position# 1

<—Option Jumper
Block

Position# 12

Logic Card

Position#: 12 11 1 0 9 8 7 6 5 4 3 2 1
- Pin# 1 3 5 7 9 11 13 15 17 19 21 23

o o o0 o0 o0 o0 0 0 0 0 0 0

o o o0 o0 0 O O 0 0 0 0 0

Pin#: 2 4 6 8 10 12 14 16 18 20 22 24

Disk Enclosure

Figure 19.JumperPins

Note : The pin alocation is not compatible with previous IBM HDDs such asDPES-xxxxx, DALS-XXXXX.
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Note :

( x) shows Position Number

GROUND——F 23

24

22

20

18

16

14

LED Anode — 1

(11)

(12)

12

10

Note : XX

XX

— —DAS3  —

— -DAS2 —

— —-DAS1 —— SCSI ID

— -DAS0 —

—— Disable Auto Spin Up

—— Enable SCSI Terminator (50,68  —pin)

—— Disable Unit Attention

—— Enable TI -SDTR (50—pin)
Enable TI —SDTR/WDTR (68,80 —pin)

—— Enable Auto Start Delay

—— Delay Start 6/12

—— Disable SCSI Parity Check

—— LED Cathod

shows default setting at shipment
of 50 —pin and 68 —pin models.
80—pin model has no default jumper.

Figure 20. OptionJumperBlock Assignment
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6.2.1 Jumper Signal Description

Throughoutthis paragraph ONneans a shunt jumper isstalled and OFFneans that no shunt jumper is
installed.

6.2.1.1 Device address select lines. (-DASOQ, -DAS1, -DAS2, -DAS3)

These fourines definesdDCAS-3xxxx device ID on theSCSI BUS. -DASO is thdeast significant bit and
-DAS3 is the mossignificant bit. Device ID is defined as follows.

—-DAS3 -DAS2 -DAS1 -DASO
Position # —> (1) (2) (3) (4) Device ID
off off off off 0 < —Shipping
off off off on 1 default
off off on off 2 of
off off on on 3 80 —pin
off on off off 4
off on off on 5
off on on off 6 < ——Shipping
off on on on 7 default
on off off off 8 of
on off off on 9 50 —pin/68 —pin
on off on off 10
on off on on 11
on on off off 12
on on off on 13
on on on off 14
on on on on 15
Note: 50 —pin model does not use  —-DAS3, and only Device ID's 0 through 7
can be assigned.

Figure 21. SCSDevice ID

6.2.1.2 Disable Auto Spin up. (Position 5)

This inputdefines the drive autspin upoption. If the shunt jumper is natstalled(OFF), thedrive will
spin up automaticallafter power onreset. If theshunt jumper ignstalled,thedrive will not spin up unless
the hostsystemissues the START COMMAND" to the drive.

Note : The drive may not spin up while SCSI Bus isdisconnected and internal terminator is disabled.

6.2.1.3 SCSI Terminator ON (Position 6)

This position iseffective only for50-pin and 68-pin models.
Whenthis pin is connected tsignalground or jumper on, thanternalterminatorworks.

Note : The drive may not spin up while SCSI Bus isdisconnected and internal terminator is disabled.
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6.2.1.4 Disable Unit Attention. (Position 7)
Groundingthis pin (jumper on)enablescontrol of UAI (Unit Attention Inhibit) bit inMode Page 0.
6.2.1.5 Enable TI-SDTR (50-pin) / Enable TI-SDTR/WDTR (68,80-pin)

Groundingthis pin (jumper on)enables the following.

« Target Initiated WideData TransferRequest Negotiation (68,80-pin)
« Target InitiatedSynchronoudata TransferRequest Negotiatios0,68,80-pin)
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6.2.1.6 Auto Start Delay & Delay Start 6/12 (Position 9 & 10)

The Auto Start Delay and Delay Start 6/12 piesntrol when and how thdrive canspin up, with the
combination ofDisableAuto Spin Up(Position 5). When both AutoSpin up andAuto StartDelayis are
enabled, thalrive startwill be delayed by geriod of time multiplied by its owrSCSladdress. [fAuto Spin
up is disabled, thespimperswill be ignored.

Disable Auto Delay
Auto Start Start
Spin up Delay 6/12
Position # — (5) (9) (10) Option
on any any Drive will Not spin up.
Requires Start Command
off off off Spin up immediately after POR.
off on off Spin up 6 seconds multiplied
by SCSI address after POR
off on on Sgin up 12 seconds multiplied
y SCSI address after POR

Figure 22. DisabléAuto Spin Up ,AutoStart Delay & Delay Start

6.2.1.7 Disable SCSI Parity Check (Position 11)

Groundingthis pinwill disableSCSI Paritychecking.

6.2.1.8 LED pins (Position 12)

The LED pins are used tdrive anexternal LightEmitting Diode. Up to 8 mA ofsink current capability is

provided. The LEDAnode must bedied to thecurrentlimited +5 V source provided on Pin #1 of the
Option JumpeBlock. The LED Cathode is theronnected to the Pin #2 to complete ttiecuit.

620 Ohm

——V N V—O o1

0o Pin #1 for LED Anode
| 0 Pin #2 for LED Cathod

Figure 23. LEDCircuit
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6.2.2 Shipping Default

SCSI ID is set to #6 ashipping default.
SCSI terminator i®nabled as shipping default.

No jumper is set ashipping default on 80-pimodel.

Position # :
12 11 10 9 8 7 6 5 4 3 2 1

Shunt jumpers are installed at position 2, 3 and 6 as shipping default
of 50 —pin/68 —pin model. No shunt jumper is installed on 80 —pin model.

Figure 24. DefaullumperSetting
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6.3 LED Circuit

Jumper pin #1 and #2 angsed todrive anexternal LED.
Instead of the thgumper pins, thefollowing pins can be used tdrive LED.

« 68-PinModel : Auxiliary Connector Pin #8 and11l.

« 80-PinModel : SCA-2Connector Pin #77 as shown &3.3,“80-Pin Model” on page 35.

The schematics of LED circuit on eachodel are agollows.

6.3.1 50-Pin Model

DCAS-3433 /| DCAS—32160 50 —Pin Model

+5V
0

>

< 620 Ohm
>

0 Jumper Pin #1 for LED Anode

| 0 Jumper Pin #2 for LED Cathod

Figure 25. LEDCircuit of 50-PinModel
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6.3.2 68-Pin Model

DCAS-34330 / DCAS-32160 68 —Pin Model

5V
0
Auxiliary ;
Connector Pin #11
0
for LED Anode
>
< 620 Ohm
>
Jumper Pin #1
for LED Anode
0
| ——0
/ Jumper Pin #2
for LED Cathod
- ;
>
< 150 Ohm
>
Auxiliary ;
— Connector Pin #8
11 0

for LED Cathod :

Example of Usage
at System Side

\ | LED

Figure 26. LEDCircuit of 68-PinModel
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6.3.3 80-Pin Model

DCAS-34330 / DCAS—-32160 80 —Pin (SCA —-2) Model : . Example of Usage
; . at System Side
+5V +5V L +5V
0 0 ; : 0
> > L >
1K Ohm < < 620 Ohm ; : < 150 Ohm
> > . : >
e o
LED \ / ; : \ | LED
- Jumper Pin #1 ; -1
for LED Anode ;
0
0

/ Jumper Pin #2
\ for LED Cathod

— SCA-2 Connector Pin #77 '
0
for LDE Cathod

Figure 27. LEDCircuit of 80-Pin(SCA-2) Model
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6.4 Environment

Figure 28. Environmental Condition

Operating Conditions

Temperature 5 to 55[°C] (Seenote)

RelativeHumidity 8 to 90 [% RH]non-condensing

Maximum WetBulb Temperature 29.4[°C] non-condensing

Maximum Temperature Gradient 15[°C / Hour]

Altitude —300 to 3048 [m]
Non-Operating Conditions

Temperature - 40 to 65[°C]

RelativeHumidity 5to 95 [% RH]non-condensing

Maximum WetBulb Temperature 35[°C] non-condensing

Maximum Temperature Gradient 15[°C / Hour]

Altitude —300 to 12,000 [m]

Note:

The system has to providaufficient ventilation to mantain asurfacetemperature below 60[°C] at the
center of the top cover of thérive.

Non-Operating Condition should not continue beyond gear.
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6.5 DC Power Requirements

Connection to the product should be madesdalated secondary ciuits (SELV). Thefollowing voltage
specification is applied at theower connector of thdrive.
No specialpower on/off sequencing iequired.

Figure 29.Input Voltage
During run and spin up Absolute max voltage
+5 Volts Supply 5V +/- 5% v
+12 Volts Supply 12V +10%,- 8% 15V
Figure 30. PoweiSupply Current of DCAS-3433@vith SCSITerminator Enabled
+5Volts +12Volts Total
(All values in Amps.) Pop Mean Std.Dev Pop Mean Std.Dev W)
Idle Average 0.33 0.01 0.20 0.01 4.05
Idle ripple (peak-to-peak) 0.38 0.01 0.25 0.01
Seekpeak (*1) 0.60 0.01 0.95 0.03
Seek average (*1) 0.41 0.01 0.32 0.02 5.90
Start up (max) 0.42 0.01 1.83 0.02
Random R/Wpeak(*2) 0.88 0.01 0.85 0.04
Random R/Waverage (*2) 0.51 0.02 0.22 0.01 5.17
Figure 31. PoweiSupplyCurrent of DCAS-3216@ith SCSITerminator Enabled
+5Volts +12Volts Total
(All values in Amps.) Pop Mean Std.Dev Pop Mean Std.Dev (W)
Idle Average 0.32 0.02 0.15 0.01 3.42
Idle ripple (peak-to-peak) 0.37 0.02 0.19 0.01
Seekpeak (*1) 0.59 0.01 0.91 0.02
Seek average (*1) 0.41 0.01 0.28 0.02 5.43
Start up (max) 0.40 0.01 1.80 0.03
Random R/Wpeak(*2) 0.88 0.01 0.82 0.02
Random R/Waverage (*2) 0.52 0.02 0.19 0.01 4.85

Notes:

1. RandomSeeks ab61.3% dutycycle.
2. SeekDuty = 47%, W/R Duty = 53%]Jdle Duty = 0%.
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Figure 32. PowelSupply GeneratedRipple at DrivePower Connector
Maximum Notes
+5V DC 100 [mV pp] 0-10 [MHZz]
+12Vv DC 150 [mV pp] 0-10 [MHZz]

During drive start up andseeking, 12volt ripple is generated by thérive (referred to aslynamic loading). If
severalfiles have theirpowerdaisychained togethethen the powesupply ripple plusotherdrive'sdynamic
loading mustremain within the regulation tolerance #fL0/-8%. Acommon supply with separapower
leads toeachdrive is amore desirablemethod ofpower distribution.

To prevent external electrical noi$eom interfering with the drive'performance, th&rive must beheld by

four screws in a user system frame which has no electhinal difference at the four screwmsition, and has
less thant/-300 milivolts peak to pealevel difference to thalrive power connector ground.

6.5.1 Start Up Current

n (MOAC_TIMRN ~nonl

U T T \Woho™ 22100 Lot

e wt v /

VUITETHIL
20 T
T
———t et}
-+
N

0

41
LI

y 2 4 0 8 10 7 Sec

Figure 33.Typical Current WaveForm of 12V atStart Up of DCAS-32160
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6.6 Reliability

6.6.1 Contact Start Stop (CSS)

The drive is designed twithstand aminimum of 40,000contact start/stop cycles under 40°C environment
and a minimum ofL0,000contact start/stop cycles undextremetemperature or humidity environment.

6.6.2 Data Reliability

Probability of notrecovering data ....... 1 in 10bits read

ECC implementation

On-The-Flycorrection, performed as art ofread channel functiorrecovers up to &ymbols of error
in 1 sector. (1symbol is 8bits.)

Off-line correction, performed as art of retry procedure in tharive, recovers up to 8ymbols of error
in 1 sector.

6.6.3 Seek/ID Mis-compare Errors
A non-recoverableseek/ID mis-comparerror isdefined as a seetperation that cannot beorrected by
fixed disk errorrecoveryprocedure. Seek errorccurring forfield format operations areonsidered to be

non-recoverable.

No drive hasmore than onenon-recoverableseek/ID mis-comparerror per 5 milionseekoperations (1 in 5
x 10°) when operated at thll range of voltage anénvironmental conditions.

Non-recoverable seek/ID mis-compageors indicate alefective drive.

6.6.4 Equipment Errors
A recoverableequipmenterror is any erroother than a seek/ID mis-compaeeror or read errothat is
detected and corrected by tlleive error recoveryprocedure. Examples are Writeault, Drive Not Ready

and internaldrive errors.

No drive hasmore than oneecoverableequipmenterror per 18 reads, 10writes or 10 seeksoperations
when operated at thiull range of voltage anénvironmental conditions.

Non-recoverableequipmenterrors indicate alefective drive.

6.6.5 Failure Prediction ( PFA/ S.M.AR.T)

DCAS-3xxxx supports Informational Exceptioontrol Page (1C)efined inSCSI-3. The function enables
the drive toreportsense codes dFAILURE PREDICTION THRESHOLD EXCEEDED to thbost
system.

The page 1Gpecifiesenable/disable, reportingnethod, and report count.

In case the drive exceeded the failuregiction threshold, therive returns CheclkCondition on any
command. Then, pespecifiedreportingmethod in ModePage 1C0/5D/00, 1/5D/00 or 6/5D/00 asense
key/code/qualifire is sent to thieost as aesponse oRequestSensecommand.

As the default, thdunction is enabled but no reporting of informational exception condition is made.
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The details are described in 7.12.18age 1C (Informational ExceptionSontrol)” on page 119.

6.6.6 Automatic Drive Maintenance (ADM)

ADM function is equipped to maintain theeliability even incontinuoususagebeyond oneweek.
ADM function is to perform a CSS automaticalafter detection ofidling time for 1 minute atintervals of 1
week.

The details are described in 11.19.1°Automatic Drive Maintenancg ADM)” on page 203.

6.6.7 Preventive Maintenance

None.
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6.7 Mechanical Specifications

6.7.1.1 50-pin Model

6.7.1 Outline
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6.7.1.2 68-pin Model
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Figure 35.Outline of 68-pinModel
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6.7.1.3 80-pin Model
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Figure 36. Outline of 80-pinModel
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6.7.2 Mechanical Dimensions

The following chartdescribes thelimensions and thaeight.

Figure 37.PhysicalDimension
Height [mm)] 254 +04
Width [mm)] 101.6 £+ 0.4
Length [mm] 146.0 + 0.6
Weight [gram] 610 Max.
25,4404 101.6 £ 0.4
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Figure 38. Mechanical Dimension
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Interface Connector

6.7.3

6.7.3.1 50-pin Model
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Figure 39.
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6.7.3.2 68-pin Model

o

-H
n| | h
o [ O ,
_nv [ nU,
H || H
.H—l — _.j,
R 3N
_ QO
1o m
T -
LN )
ol — o
H| = o) :
= (0]
M| n L 4
a| | Mg
N |k dAL L°0F 2
I ™ 40 0
H _ O >
— TI,
d Z g
' . o
= H_H. T
i 4\
. /
@] \\
A y
_.I. \ =
T L+
ik i
l*0F h&°c

$'0F S'h

Q.

InterfaceConnector(68-pin Model)

Figure 40.

46 OEM Spec. ofDCAS-34330/32160



6.7.3.3 80-pin Model

TOP

1 M\
L
o
—_ ™ T NI |
@] —F | I\ L
- / 1 |
| /
Tl /
/
Il
[N\ /
~J f/
o /
1 —
o ——] Il T
- \ / J
& = =
\ i Vi
/
J
m 1 f
|‘|i ﬂl I
¥[,VIIIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIIII?\
771 =T Y T
| | (O N T T T T T T T i T i T T T TI i i T T i i i i iiiiiiid )\ |
] N ™ T e I
W |
\
N\
\
\
\
\
\
\
\ ™M T NI 1
1 I\ |
1 | i

Figure 41. Interfac&onnector(80-pin Model)
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6.7.4 Mounting Positions and Tappings
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6.7.4.1 Drive Mounting

The drivewill operate in allaxes (6directions). Performance and error ratell staywithin specification
limits if the drive isoperated in the other orientations fromhich it was formatted.

The recommended mountirggrewtorque is 0.6 - 1.0 [Nm] (6 - 10 [Kgf.cm]). The recommended
mountingscrewdepth is 6 [mm] Max forbottom and 3.5 [mm] Max for horizontahounting.

To avoid performance degradation, it is requiredniount thedrive in thesystemsecurely enoughto prevent
excessivemotion orvibration of thedrive at seeloperation orspindlerotation, using appropriate screwsor
equivalentmounting tardwares. Consult with theissuer ofthis specification foractual application iheces-
sary.

Drive level vibration test and shock test are to benducted with thalrive mounted to theable using the
bottom fourscrews.

6.7.5 Shipping Zone and Lock
A dedicated "shipping" (or "landing"2one on theadisk, not on the data area of the diskpiovided to keep

the diskdata protectediuring shippingmovement, orstorage. Uporpower down, eéheads arautomat-
ically parked and a healibcking mechanismwill secure theneads in this zone.

6.7.6 Breather Hole

The breather holenust be keptlear and unobstructed at dlines.
Do not seal upthe breather hole.

Breather Hole

Figure 43. Breather Hole Location
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6.8 Vibration and Shock

All vibration and shock measurements in tlsisction are made with thdrive that has no mountingttach-
ments for thesystems. Thenput power for themeasurements is applied to thermaldrive mounting
points.

6.8.1 Operating Vibration
6.8.1.1 Random Vibration

The drive is designed toperate withouunrecoverable errorhile beingsubjected to thdollowing
vibration levels.

The measurements aoarried outduring 30minutes ofrandomvibration using thepower spectral density
(PSD) levels asfollowing.

Figure 44.RandomVibration PSDProfile Breakpoints (Operating)

Hz Random Vibration PSD Profile Breakpoints (Operating)
[HZz] 5 17 45 48 62 65 150 200 500
x103 [G2/HZz] 0.02 1.1 1.1 8.0 8.0 1.0 1.0 0.5 0.5

Note: Overall RMS (root meansquare)level of vibration is 0.67G rms.

Note: The specified levels armeasured at thenountingpoints.
6.8.1.2 Swept Sine Vibration

The harddisk drivewill meet thecriteriashownbelow while operating inrespectiveconditions.

No errors 0.5 G 0-peakp-300-5 Hz sine wave, 0.8ct/min sweep rate
with 3 minutesdwells at 2major resonances

No data loss 1 G 0-peak55-300-5 Hz sine wave, 0.6ct/min sweep rate
with 3 minutesdwells at 2major resonances

6.8.2 Non-Operating Vibrations

The drivedoes not sustaipermanentdamage oloss ofrecorded data after beimgubjected to the environ-
mentdescribed below.

6.8.2.1 Random Vibration

The test consists of emandomvibration applied for each of three mutually perpendicldaes with thetime
duration of 15 minutes peaxis. The PSDevels for thetest simulates the shipping and relocation environ-
mentwhich isshownbelow.

Figure 45.RandomVibration PSDProfile Breakpoints (Non-Operating)

Hz Random Vibration PSD Profile Breakpoints (Non-Operating)
Hz 2 4 8 40 55 70 200
[G2/HZz] 0.001 0.03 0.03 0.003 0.01 0.01 0.001
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Overall RMS (Root Mean Square)level of vibration is 1.04G(RMS).
6.8.2.2 Swept Sine Vibration

- 2 G (Zero to peak), 5 to 500 to 5 Hgine wave

- 0.5 oct/minsweep rate

- 3 minutesdwell at twomajor resonances

6.8.3 Operating Shock

The drivemeets thefollowing criteria.
No errors withinshockpulses of 5G, 11ms half-sine wave.
No data loss, see&rrors, orpermanentdamages withirshockpulses of10G, 11 mshalf-sine wave.
No data loss opermanentdamages at ldleSeek andReadmodes within shoclpulses of 30G 4ms, or

15G 5ms half-sine wave.

The shockpulses of eaclevel areapplied to thedrive, ten pulses foeach direction and for all threaxes.
Theremust be a minimum ofhree seconddelaybetween shoclpulses. Thenput level isapplied to a base
plate where tharive is dtached with fourscrews.

6.8.4 Non-Operating Shock

The drivewithstandswithout damage or degradation of performance, a 1&#H-sine waveshock pulse of

11 ms duration on sisides.

The shocks are applied for each direction of threve for three mutually perpendiculaaxes and one axis at a
time. Inputlevels aremeasured on a base plate where thiwe is atbched with fourscrews.

The drivewithstandswithout damage or degradation of performance, a 12&#-sine waveshock pulse of
2 ms duration indirection ofconnectorinsertion.

Note: Actuator isautomatically locked at power-off to keep the heads on a landing zone.
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6.9 Acoustics

The following shows the acoustitevels.

6.9.1 Sound Power Levels

The upperlimit criteria of the A-weightedsound powelevels aregiven in Bel relative to ongico watt and
are shown in thdollowing table. Themeasurment method is imccodance with 1ISO7779.

Figure 46.A-weightedSound Powelevels
Mode A-weighted Sound PowerlLevel [ Bell
Idle 4.5
Operating 4.8

Background powetevels of theacoustic testhamber foreach octavéband are to beecorded.
Soundpowerlevels aremeasured with thelrive supported byspacers sahat thelower surface of thalrive is
located 25 +3mm heighirom the chambedesk. Nosoundabsorbing materiashall be used.

The acoustical characteristics of theve subsystem are measured under tbdowing conditions.

Idle mode:
Powered ondisksspinning, trackfollowing, unit ready toreceive andespond to controline
commands.

Operating mode:
Continuous randoneylinder selection and sealperation of actuator with delay for a time
period achieving therequiredseekrate Ns according to th#llowing formula:

Ns= 0.4/ (Tt+ TI)
where:

Ns = average seelate inseeks/sec.
Tt = publishedrandomseektime.
Tl = time for thedrive to rotate by half aevolution.

6.9.2 Sound Power Acceptance Criteria

Statisticalupperlimit (L \y)sa iS calculated with the followindgormula.

Lwstat= (Lw)m + kK> (Dw

where:
(Lw)m is the mearvalue of the A-weightedsound powelevel for samples of Ndrives.
(S)w is the total standardeviation for A-weightedsound powetevel.
(®Hw = SQRT( (R)w? + ()w?)
(SR)w is the standard deviation faound poweievel.
Assume (g)w = 0.075 B.
(Sp)w is the standard deviation of the samples foweightedsound powetdevel.
k is a coefficient @termined bynumber ofsamples (N) ashownbelow.
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N| 3 4 5 6 7 8 9 10 11 12 13 14 15
319 | 274 | 274 | 249 | 233 | 222 | 213 | 207 | 201 | 197 | 1.93 | 1.90 | 1.87

The calculatedeft handside of thecriterion equation above is rounded to tinearest 0.05 bel. The indi-
vidual terms may be rounded to theearest 0.01 bel before calculation.

6.9.3 Sound Pressure (Reference)
6.9.3.1 Unit Sound Pressure Level Measurment

The harddisk drives araneasured in a semi-anechaibamber, with backgroundoise = < 25dBA. Sur-
faces to baneasured are top coveide andcardside.Microphone is set oneneter above therive surface.

Randomoperation mode isimulated with 40%seek and 60% idle itime.

6.9.3.2 Sound Pressure Level

The harddisk drivesmeet thefollowing soundpressurdevel.

Figure 47. Sound Pressutevel

Mode Mean Max

Idle on Track 34 dBA 38 dBA
RandomOperation 39 dBA 42 dBA
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6.10 ldentification Labels

The following labels arattached to thalrive.

1. A label placed on the top of the HD &ontains the statemefiMade by IBM” or equivalent,Part
number, and MLC number.

2. A bar code label placed on thdrive isbased on user requests. Tloeation is to bedesignated in the
drawing.

3. Labels containing the vendorteame,disk drive modelnumber,serialnumber,place ofmanufacture,
UL/CSA/TUV certificates and CEnark whencertified.

The labels may be integrated.

6.11 Electromagnetic Compatibility

The drive,wheninstalled in a suitable enclosure aedercisedwith a randomaccessingoutine atmaximum
datarate, meets the worldwide EMC requiremetisted below.

IBM will provide technicabupport tomeet the requirements to comply with the EMecifications.

United States FederaCommunications CommissiofFCC) Rules and Regulation&lass B),Part 15.
European Economic Community (EE@)rectivenumber76/889 related to theontrol of radiofre-
guencyinterference and th&¥erband Deutscher Elektrotechnik€@/DE) requirements ofsermany
(GOP).

European Community (ECdirectivenumber89/336 relatecEMC.
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6.12 Safety

The following shows thesafetystandards fodifferent countries.

6.12.1 Underwriters Lab (UL) Approval

DCAS-3xxxx comply with UL 1950.

6.12.2 Canadian Standards Authority (CSA) Approval

DCAS-3xxxx comply with CSAC22.2N0.0M91, and CSAC22.2 N0.950-93.

6.12.3 IEC Compliance

DCAS-3xxxx comply with IEC 380, IEC 435 and IEC 950.

6.12.4 German Safety Mark

DCAS-3xxxx is approved by TUV on Test Requirements: EN9SD:1988/A1:1990/A2:1991.

6.12.5 Flammability

The printedcircuit boardsused in thisproduct is made ofmaterial with the ULrecognized flammability
rating of V-1 or better. The flammability rating imarked oretched on thédoard. All other parts not
considerecklectricalcomponents are made ofaterial with the UL recognized flammability rating of V-1 or
better, except small mechanigaérts.

6.12.6 Secondary Circuit Protection

The drive usegrinted circuit wiring that protects thepossibility of sustainedombustion due taircuit or
componentfailure. Adeqiatesecondary over-curremrotection is theresponsibility of system suppliers.

The hostsystemmustprotect thedrive from any electrical shortircuit problem. 10 [A]limit is required for
safetypurposes.

6.13 Packaging

The drives argacked in ESD protective bags for shipping.

Specification 55



56 OEM Spec. ofDCAS-34330/32160



0 Copyright IBM Corp. 1996

Part 2. SCSI Interface Specification

57



58 OEM Spec. ofDCAS-34330/32160



7.0 SCSI COMMAND SET

Summaries of the SCSlommands supported by tHike are listed below. whereO=optional,
M=mandatory,E=extended, R=reserved aMEvendorunique. The column “SCSI-1tefers toANSI

version 1standard. Theolumn“CCS” refers to theANSI| sub-committee Cammon CommandSubset for

DASD devices. Thecolumn “SCSI-2"refers toANSI version 2standard.

SCSIk1 | CCS | SCSI-2 | CODE | COMMAND
M M M 04h | FORMAT UNIT
E M M 12h | INQUIRY
0 0 0 4Ch | LOG SELECT
0 0 0 4Dh | LOG SENSE
0 0 0 15h | MODE SELECT (6)
R R 0 55h | MODE SELECT (10)
0 0 0 1Ah | MODE SENSE (6)
R R 0 5Ah | MODE SENSE (10)
0 0 0 34h | PRE-FETCH
M M M 08h | READ
R 0 0 3Ch | READ BUFFER
E M M 25h | READ CAPACITY
R R 0 37h | READ DEFECT DATA
E M M 28h | READ EXTENDED
R R 0 3Eh | READ LONG
0 0 0 07h | REASSIGN BLOCKS
0 0 0 1Ch | RECEIVE DIAGNOSTICS
0 M M 17h | RELEASE
M M M 03h | REQUEST SENSE
0 M M 16h | RESERVE
0 0 0 0th | REZERO UNIT
0 0 0 0Bh | SEEK
0 0 0 2Bh | SEEK EXTENDED
0 M M 1Dh | SEND DIAGNOSTICS
0 0 0 1Bh | START/STOP UNIT
R R 0 35h | SYNCHRONIZE CACHE
0 M M 00h | TEST UNIT READY
0 0 0 2Fh | VERIFY
M M M 0Ah | WRITE
0 0 0 2Eh | WRITE AND VERIFY
R 0 0 3Bh | WRITE BUFFER
E M M 2Ah | WRITE EXTENDED
R R 0 3Fh | WRITE LONG
R R 0 41h | WRITE SAME

Figure 48. SCSCommandsSupported.

0 Copyright IBM Corp. 1996

(In Alphabetical order)
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SCSIk1 | CCS | SCSI-2 | CODE | COMMAND
0 M M 00h | TEST UNIT READY
0 0 0 0th | REZERO UNIT
M M M 03h | REQUEST SENSE
M M M 04h | FORMAT UNIT
0 0 0 07h | REASSIGN BLOCKS
M M M 08h | READ
M M M 0Ah | WRITE
0 0 0 0Bh | SEEK
E M M 12h | INQUIRY
0 0 0 15h | MODE SELECT (6)
0 M M 16h | RESERVE
0 M M 17h | RELEASE
0 0 0 1Ah | MODE SENSE (6)
0 0 0 1Bh | START/STOP UNIT
0 0 0 1Ch | RECEIVE DIAGNOSTICS
0 M M 1Dh | SEND DIAGNOSTICS
E M M 25h | READ CAPACITY
E M M 28h | READ EXTENDED
E M M 2Ah | WRITE EXTENDED
0 0 0 2Bh | SEEK EXTENDED
0 0 0 2Eh | WRITE AND VERIFY
0 0 0 2Fh | VERIFY
0 0 0 34h | PRE-FETCH
R R 0 35h | SYNCHRONIZE CACHE
R R 0 37h | READ DEFECT DATA
R 0 0 3Bh | WRITE BUFFER
R 0 0 3Ch | READ BUFFER
R R 0 3Eh | READ LONG
R R 0 3Fh | WRITE LONG
R R 0 41h | WRITE SAME
0 0 0 4Ch | LOG SELECT
0 0 0 4Dh | LOG SENSE
R R 0 55h | MODE SELECT (10)
R R 0 5Ah | MODE SENSE (10)

Figure 49. SCSCommandsSupported.

7.1 Flag and Link Bits

Many of thestructures in this section havields namesFLAG andLINK. The meaning of thesdelds is

definedbelow.

FLAG

LINK

The Flag bitspecifieswhich message the target shaditurn to theinitiator if the link bit is one and
the commandcompleteswithout any error. If Link iszero, Flagmustalso be zero. ILink is one
and the commanderminatessuccessfully, thdile will send either th&. INKED COMMAND
COMPLETE messagé FLAG=0) or theLINKED COMMAND COMPLETE WITH FLAG
messagdFLAG=1). Typically this bit is used to cause dnterrupt in the initiator betweetinked

commands.

This bit is set to one to indicatéhat theinitiator desires arautomaticlink to the nextcommand
upon successfucompletion of the currentommand. Uporsuccessfutompletion of the
command, thdile will returnINTERMEDIATE GOOD status and then send one of the two mes-

sagegdefinedunder Flag above.
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Upon unsuccessfutompletion of thecommand, thdile will returnCHECK CONDITION status
or RESERVATIONCONFLICT status andhensend theCOMMAND COMPLETE message.
No furthercommands in thehain areexecuted.

7.2 Abbreviations

These abbreviations are usddoughout thefollowing sections:

LUN. Logical Unit Number. Anencoded three biidentifier for the logicalunit.
VU. VendorUnique bits.

LBA. Logical Block Address.

RSVD. Reserved.

MSB. Most Significant bit.

LSB. LeastSignificant bit.

7.3 Byte ordering conventions

In this specification, where it is nagxplicitly stated, all multi-bytevalues arestored with themost significant
byte first. Forexample in a 4 bytdield byte Owill contain the MSB and byte 3 the LSB.
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7.4 FORMAT UNIT (04)

|
Bit |
Byte |
7 6 5 4 3 2 1 ( 0 \
|
0 Command Code = 04h |I
|
1 LUN FmtData [CmpList | Defect List Format |I
|
2 W=0 |
|

3 (MSB) Interleave Factor
4 (LSB) |
5 VU =0 Reserved = 0 FLAG (LINK (

Figure 50.FORMAT UNIT (04)

The FORMAT commandperforms aphysicalformatting of thefile media. This includes handling oflefec-
tive sectors, and the overwriting of all data areas withoastant data pattern(Reserved areas of thmedia
are not affected by the FORMATommand.)

FmtData set to one specifiehat a Data Ouphasefollows the Commandphase. FmtData set tazero
specifiesthat no Data Ouphasefollows.

CmplList set to one specifieshat the GList (GrowrDefect List) existingprior to the formatnot be used
and is discarded. The Drive fermatted withPList and DList (ifspecified).DList becomes the new
GlList.

Note: The file manages two internalefect lists and onexternal. Theprimary defect list(“P”List) is
created at time ofmanufacture andannot bealtered. Thegrown defect list(“G"List) is built after
manufacture by the Initiators use of tiREASSIGN BLOCKcommand and the AutomatiReallocate
functions. The dataefect list(“D”List) is an externallist. It is supplied by the initiator in th®©ATA
OUT phase of the FORMATUNIT command.

Defect List Format specifies theformat of thedefect decriptor transferred to th&arget whenFmtData
bit is set to one. The Target suppottgeedefect escriptor formats for the Format Unttommand as
following:

Format Description

000b  Block format

100b BytesFrom Index format
101b  Physical Sectoformat

If the FmtData bit is set taero thisfield mustalso be zero otherwise thmeommandwill complete with
a checkcondition with asense key ofllegal request and an additionaknsecode ofinvalid field in
CDB.

Interleave Factor may be zero or one, either of whidpecifies arninterleave ofl:1. OtherlInterleave
Factors aragnored because of thextensive bufferingmplemented in thdile.

7.4.1 Defect List
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. |
Bit |

Byte
7 6 | 5 | 4 | 3 2 1(0|

0 Reserved = 0

(MSB) Defect List Length

W N

(LSB)

|
|
1 | rov | DPRY [ DCRT | sTPF [P =0[DSP = 0 Immed( 0 fl

Figure 51.Format ofDefect ListHeader. Format of the defelist headersentduring thedata outphase when
FmtData set taone.

The Target has &mited implementation of the Formadption bits located in Bits Zhrough 7 ofByte 1 of
the Defect ListHeader(SeeFigure 51). If the Initiator attempts to select any function not implemented by
the Target, the Target terminate tbemmand withCheckCondition Status The sense key is set tilegal
Requestind the additionasensecode is set tdnvalid Field in Parameten_ist.

FOV (FormatOptionsValid) bit of zero causes th&arget toverify that thesetting for theDPRY
(Disable Primary) DCRT (DisableCertification), STPF (Stop Format), IR(nitialize Pattern), and DSP
(Disable SavingParameters) bits areero. If any of these bits are not zero, the Target terminates the
commandwith CheckCondition Satus The sense key is set filegal Requestand the additionasense
code is set tdnvalid Field in ParametelList.

Note: When FOV bit is onehere are threeombinations of th®PRY, DCRT,STPF, IP and DSP
bits allowed. Anyother combinations return @heckCondition Satus With a sense key ofllegal
Requestand an additionasensecode oflnvalid Field In ParameteiList. The supported combination
are:

DPRY=0 DCRT=1 STPF=1 IP=0 DSP=0
DPRY=1 DCRT=1 STPF=1 IP=0 DSP=0
DPRY=0 DCRT=0 STPF=1 IP=0 DSP=0

DPRY (Disable Primary) bit set taero indicateghat theTarget does not usportions of the medium
identified as defective in thprimary defectPList for Initiator addressabléogical blocks. If the Target
cannotlocate thePList or it cannotdetermine whether BList exists, the targeterminates the Format
Unit command aslescribed foilSTPF=1. ADPRY bit of oneindicatesthat theTarget does not use
the Plist toidentify defectiveareas of themedium. ThePlist is not deleted.

DCRT (Disable Certification) bit oZ ERO indicatesthat theTarget performs anediumcertification
operation andyenerates a Certificatiohist (CList) and the Target adds thelist to the Glist. ADCRT
bit of one indicateghat theTarget does nogenerate &List (Certification List ) nor perform aertif-
ication processvhile executing the Formatnit Command.

STPF (StopFormat) bit must be set to one. If one or both of fliedowing conditions occurs, the
Target terminates the Format Urdbmmand withCheckCondition StatusThe sense key is set to
MediumError and the additionasensecode is set to eitheDefect List NotFoundif the first condition
occurred, orDefect ListError if the second condition occurred.

— The Targetcannotlocate a requirediefect list nordeterminethat thelist exists.

— The Target encounters an unrecoverable ewbile accessing aequireddefect list.

IP (Initialization Pattern) bit must be set trero. The Targeinitializes all datawith zeros.

DSP (DisableSavingParameters) bitnust be set t@ero. The Targesaves all theMode Select savable
parameters during thiBermat operation.
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Immed (Immediate) bit set t@ero requestshat status be returned at the end of the format operation.
An immediate bit set to one requegtsat status be returned immediatelyzood Statuds returned fol-
lowing the CDB validation and transfer of data in tbeata Outphase. If the immediate format opera-
tion terminates in error, Deferredrror Sense data is generatedWith the immediate bit set to one, the
Link bit must be set taero.

7.4.2 Defect Descriptor

The Defect ListLengthfield specifies theotal length in bytes of thelefectdescriptorghat follow. The
Target has an implementation limitation foumber ofdefect desdptors. Thenumber ofdefect descriptor
shall beless thanl28 The defect listengthmust beequal to four times th@umber ofdefectdescriptors to
follow for the BLOCK format, oreight times thenumber ofdefectdescriptors to follow for thBYTES
FROM INDEX and PHYSICAL SECTORformat, otherwise theommand igerminated withCheck Con-
dition StatusThe sense key is set ilegal Requestand the additionasensecode is set tdnvalid Field In
ParameterList. The defectdescriptorsmustspecify the defecbased on the current Form®evice parame-
ters reported by thiMode Sensecommand.

The Target supportthree Defect List formats.
7.4.2.1 Block Format

The Block format of thedefect listsupported by thdile is by logical block where the location ofiefective
sectors iggiven bytheir LBA.

Bi f
Byte |
AR
0 (MSB)
1 Defective Logical Block Address
2
3 (LSB)
dn - Defective Logical Block Address n
dn + 3

Figure 52.DefectDescriptor -Block Format. Format of the defedist sentduring thedata outphase wherFmtData
set to one.

7.4.2.2 Bytes From Index Format
Eachdefectdescriptor for the Bytegrom Index formatspecifiesthat thesector containing this byte be

markeddefective. The defect desptor is comprised of theylindernumber of thedefect, theheadnumber
of the defect, and the defebytesfrom index.
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|
Bit |
Byte I
AR
|
0 (MSB)
1 Cylinder Number of Defect
2 (LSB) |
|
3 Head Number of Defect |I
|
4 (MSB)
5 Defect Bytes from Index
6
7 (LSB)
8n - Defect Descriptor n
8n + 7

Figure 53.DefectDescriptor -BytesFrom Index Format. Format of the dectlist sentduring thedata outphase
whenFmtData set tmne.

7.4.2.3 Physical Sector Format
Eachdefectdescriptor for the Physical Sectéormat specifies a defedtat is thelength of a sector. The

defectdescriptor is comprised of theylinder number of thedefect, theneadnumber of thedefect, and the
defectsectornumber.

|
Bit \
Byte |
AR
|
0 (MSB)
1 Cylinder Number of Defect
2 (LSB) |
|
3 Head Number of Defect |I
|
4 (MSB)
5 Defective Sector Number
6
7 (LSB)
8n - Defect Descriptor n
8n + 7

Figure 54.DefectDescriptor -Physical SectoFormat. Format of the defedist sentduring thedata outphase when
FmtData set taone.
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75 INQUIRY (12)

Bit |I

Byte I
7 6 5 4 3 2 1 ( 0 \

0 Command Code = 12h |:
1 LUN Reserved = 0 \I EVPD |:
2 Page Code |:
3 Reserved = 0 |:
4 Allocation Length \I
5 WU = 0 Reserved = 0 FLAG | LNK |

Figure 55.INQUIRY (12)
The INQUIRY commandrequests the parameters of the target to be sent to the initiator.
An EVPD bit of one specifiesthat thefile shallreturn thevital product datgpage identified by théage

Codefield in the CDB*! Pagecodespecifieswhich page ofvital product data information théle shall
return.

EVPD PAGE Description
CODE
0 The filereturns the standartNQUIRY data.
0 Non Zero The filereturnsCHECK CONDITION status with thesense key of
ILLEGAL REQUEST and thexdditionalsensecode ofINVALID FIELD
IN CDB.
1 Supported The file returns thevital product data opage code requested.
1 Unsupported | The filereturnsCHECK CONDITION status with thesense key of
ILLEGAL REQUEST and thexdditionalsensecode ofINVALID FIELD
IN CDB.

Allocation Length specifies thenumber ofbytesthat theinitiator has allocated forNQUIRY data to be
returned. An allocation length of zeimpliesthat no data is to beeturned. Thdile will terminate the
DATA IN phase when alhvailableINQUIRY data hasbeentransferred omwhenallocation length bytes
have beenransferred, whichever iess.

If an INQUIRY command igeceivedfrom an initiator with a pendinginit attention conditior(before the
targetreportsCHECK CONDITION status), thdile processes theNQUIRY command. The unit atten-
tion condition is notcleared bythis action.

1 The available VPD pages are defined in thédendunprovided for eactdifferentfile model in thesection entitled
Inquiry Data Format.
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7.6 Inquiry data

Two differentformats for theINQUIRY data aredefined.

« The firstformat is returned when amvalid LUN is specified by theanitiator.
. The second format is returned whervalid LUN is specified by thenitiator.

Each ofthese formats islescribed in the following sections.

Note: Fields with avalueshowninside quotes(e.g.Value = 'xyz') are charactefields. A value not in
guotes is a numerigalue. Characteffields arealpha-numeric and represented in eit®CIl or EBCDIC
as stated.
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7.6.1 INQUIRY Data Format (When Invalid LUN is Specified)

BIT

7 6 5 4 3 2 1 0
BYTE
0 Qualifier Peripheral Dev. Type=1Fh
1 RMB=() Device —type Modifier = 0
2 ISO = 0 ECMA = 0 ANSI = 2
3 RSVD = 0 RDF = 2
4 Additional Length = 8F
5-6 Reserved = 0
7 REL_A(Wh_32|Wb_16{Sync |[Link |TTD [CmdQuSftRe

=0 =0 =1 l=11=0 =
8-15 Vendor ID = 1BM ' (ASCIl)
1631 Product ID (ASCII)
32-35 Product Revision Level  (ASCII)

Figure 56.INQUIRY DATA Invalid LUN Specified

« Qualifier is set to 011b.This indicates the LUNspecified in theCommandBlock is not present.
Peripheral Dev. Type is set to 1Fh.
Removal Media Bit (RMB) is always set to zero to indicate memoval medigaexist.
Device-Type Modifier is set to zero.

ISO is set to zero to indicatéhat this productdoes not claim compliance to tHaternationalOrganiza-
tion for Standardization (ISOyersion of SCSI (ISO DP 9316).

ECMA is set to zero to indicatthat this productdoes not claim compliance to the Eapean Computer
Manufacturers Association (ECMAJersion of SCSI (ECMA-111).

« ANSI indicates thdevel of the ANSI standardthat is supported by the product. THike supportsANSI
SCSlversion 2.

RDF is set to two to indicatéhat the InquiryData Format aspecified inANSI SCSlversion 2 is
supported by thdile.

- Additional Length indicates thenumber ofbytes of inquiryinformationthat follows.
REL_A is set to zero to indicatehat thefile does notsupport'Relative Address Mode'.

« Wb_32is set to zero to indicatthat thefile does notsupport32-bit wide data transfers.

2 For all commandsexcept inquiry and requesense, if an invalid lun is specified@eck conditiorwill be returned.
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- Wb_16is set to one to indicatthat thefile supportsl6-bit wide data transfersWb_16 is set to zero to
indicatethat thefile does notsupportl6-bit wide data transfers.

Syncis set to one to indicatehat thefile supports synchronous dataansfer.
Link is set to one to indicatehat thefile supportslinked commands.

TTD is set to zero to indicatthat thefile does notsupport theCONTINUE I/O PROCESS and
TARGET TRANSFERDISABLE message fothis logical unit.

CmdQu is set to one to indicatthat thefile supportscommandqueuing. CmdQu is set tazero to
indicatethat thefile does notsupport commandjueuing.

SftRe is set to zero to indicatehat the target supportdard Reset only.
« Vendor ID is 'IBM' padded withASCII blanks.
Product ID is specified inASCII character.

Product ID DCAS-32160 DCAS-34330 DCAS-32160W DCAS-34330W
Maximum LBA 4226724 8467199 4226724 8467199
Number ofBlocks 4226725 8467200 4226725 8467200

Figure 57.Product ID vs. Formatte€apacity

Product Revision Levelindicates thdevel of microcode. Itindicates RO Mmicrocodelevel before the
media isavailable and RAMmicrocodeafter available.
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7.6.2 Inquiry Data Format - EVPD = 0

Figure 58 shows the data format.

BIT

7 6 5 4 3 2 1 0
BYTE
0 Qualifier = 0 Peripheral Device Type = 0
1 RMB=0 Device —Type Modifier = 0
2 ISO =0 ECMA = 0 ANSI = 2
3 RSVD = 0 RDF = 2
4 Additional Length = 143 (8Fh)
5-6 Reserved = 0
7 REL_A[Wb_32|Wh_16|Sync |Link [TTD |CmdQuSftRe

=0 (=0 =1]=1]=0|=1]¢=
8-15 Vendor ID = 'IBM ' (ASCII)
16-31 Product ID (ASCII)
32-35 Product Revision Level  (ASCII)
3643 Unit Serial Number (ASCII)
44-147 | Reserved. Contents are changed without notice.

Figure 58.INQUIRY Data - EVPD = 0

« Qualifier is set to zero to indicatthat the LUN specified in theCommandBlock is currentlysupported.

« Peripheral Device Typeis set to zero to indicatthat thedevice is aDirect-Access.

- Removal Media Bit (RMB) is always set to zero to indicate memoval mediaexist.

- Device-Type Modifier is set to zero.

ISO is set to zero to indicatehat this productdoes not claim compliance to tHaternationalOrganiza-
tion for Standardization (ISOyersion of SCSI (ISO DP 9316).

ECMA is set to zero to indicatthat this productdoes not claim compliance to the Eapean Computer
Manufacturers Association (ECMAyersion of SCSI (ECMA-111).

« ANSI indicates thdevel of the ANSI standardthat is supported by the product. THike supportsANSI

SCSlversion 2.

- RDF is set to two to indicatéhat the InquiryData Format aspecified inANSI SCSlversion 2 is

supported by thdile.

« Additional Length indicates thenumber ofbytes of inquiryinformationthat follows.

- REL_A is set to zero to indicatéhat thefile does notsupport'Relative Address Mode".

- Wb_32is set to zero to indicatthat thefile does notsupport32-bit wide data transfers.
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- Wb_16is set to one to indicatthat thefile supportsl6-bit wide data transfersWb_16 is set to zero to
indicatethat thefile does notsupportl6-bit wide data transfers.

Syncis set to one to indicatehat thefile supports synchronous dataansfer.
Link is set to one to indicatehat thefile supportslinked commands.

TTD is set to zero to indicatthat thefile does notsupport theCONTINUE I/O PROCESS and
TARGET TRANSFERDISABLE message fothis logical unit.

CmdQu is set to one to indicatthat thefile supportscommandqueuing
SftRe is set to zero to indicatthat the target supportdard Reset only.
Vendor ID is 'IBM' padded withASCII blanks.

Product ID is specified inASCII character.

Product Revision Levelindicates thdevel of microcode. Itindicates RO Mmicrocodelevel before the
media isavailable and RAMmicrocodeafter available.

Unit Serial Number contains thdfile serialnumber. If themedia is notavailable,this field will contain
ASCII spaces (20h).
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7.6.3 Inquiry Data Format - EVPD = 1 - Page Code = 00

BIT
BYTE 7 6 5 4 3 2 1 0
0 Qualifier = 0 Peripheral Dev Type = 0
1 Page Code = 00h
2 Reserved = 0
3 Page Length = 04h
4 First Supported Page Code = 01h
5 Second Supported Page Code = 03h
6 Third Supported Page Code = 80h
7 Fourth Supported Page Code = 82h

Figure 59.INQUIRY DATA - EVPD = 1 (PageCode = 00)

« Qualifier is set to zero to indicatthat the LUN specified in theCommandBlock is currentlysupported.
« Peripheral Device Typeis set to zero to indicatthat thedevice is aDirect-Access.

- PageCodeis set to 0, and thi§ield contains the samealue as in the page codield of the INQUIRY
commanddescriptor block.

- Pagelength specifies thdength of the following pagelata.

« The Supported Page Codefield contains the Page Codssipported by thearget. Thelist is ascending
order.
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7.6.4 Inquiry Data Format - EVPD = 1 - Page Code = 01

BIT
BYTE 7 6 5 4 3 2 1 0
0 Qualifier = 0 Peripheral Dev Type = 0
1 Page Code = 01h
2 Reserved = 0
3 Page Length = 47 (2Fh)
4 ASCII Length = 24 (18h)
5-16 Reserved
17 0
18-27 Reserved
28 0
2940 Reserved
41-50 Reserved

Figure 60.INQUIRY DATA - EVPD = 1 (PageCode = 01)

« Qualifier is set to zero to indicatthat the LUN specified in theCommandBlock is currentlysupported.
« Peripheral Device Typeis set to zero to indicatthat thedevice is aDirect-Access.

- PageCodeis set to 1, and thi§ield contains the samealue as in the page codield of the INQUIRY
command dexiptor block.

- Pagelength specifies thdength of the following pagelata.
« ASCII Length gives thenumber ofbytes of ASCII data tofollow.
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7.6.5 Inquiry Data Format - EVPD = 1 - Page Code = 03

BIT
BYTE 7 6 5 4 3 2 1 0
0 Qualifier = 0 Peripheral Dev Type = 0
1 Page Code = 03h
2 Reserved = 0
3 Page Length = 36  (24h)
47 Reserve d = "' (ASCII)
8-39 Reserved

Figure 61.INQUIRY DATA - EVPD = 1 (PageCode = 03)

« Qualifier is set to zero to indicatthat the LUN specified in theCommandBlock is currentlysupported.
« Peripheral Device Typeis set to zero to indicatthat thedevice is aDirect-Access.

- PageCodeis set to 3, and thidield contains the samealue as in the page codield of the INQUIRY
commanddescriptor block.

- Pagelength specifies thdength of the following pagelata.
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7.6.6 Inquiry Data Format - EVPD = 1 - Page Code = 80h

BIT
BYTE 7T 6 5 4 3 2 1 0
0 Qualifier = 0 Peripheral Dev Type = 0
1 Page Code = 80h
2 Reserved = 0
3 Page Length = 16 (10h)
4-19 Serial Number (ASCII)

Figure 62.INQUIRY DATA - EVPD = 1 (PageCode = 80h)

« Qualifier is set to zero to indicatthat the LUN specified in theCommandBlock is currentlysupported.
« Peripheral Device Typeis set to zero to indicatthat thedevice is aDirect-Access.

- PageCodeis set to 80h, and thifield contains the samealue as in the page codweld of the
INQUIRY command dexiptor block.

- Pagelength is set to 16, and thifield specifies thdength of the following pagelata.

« Serial Number gives thedrive serialnumber.
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7.6.7 Inquiry Data Format - EVPD = 1 - Page Code = 82h

BIT
BYTE 7 6 5 4 3 2 1 0
0 Qualifier = 0 Peripheral Dev Type = 0
1 Page Code = 82h
2 Reserved = 0
3 Page Length =55 (37h)
4 ASCII Length = 28 (1Ch)
5-8 Product Type (ASCII)
9 0
10-15 Model Number (ASCII)
16 0
1724 Serial Number (ASCII)
25 0
26-31 Vendor ID IBM'  (ASCII)
32 0
33-36 Product Type (EBCDIC)
37 0
3843 Model Number (EBCDIC)
44 Reserved = 0
45-52 Serial Number (EBCDIC)
53-58 Vendor ID IBM' (EBCDIC)

Figure 63.INQUIRY DATA - EVPD = 1 (PageCode = 82h)

« Qualifier is set to zero to indicatthat the LUN specified in theCommandBlock is currentlysupported.
« Peripheral Device Typeis set to zero to indicatthat thedevice is aDirect-Access.

- PageCodeis set to 82h, and thifield contains the samealue as in the page codield of the
INQUIRY command dscriptor block.

- Pagelength field specifies thdength of the following pagelata.
« ASCII Length gives thenumber ofbytes of ASCII data tofollow.
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Product Type (ASCII) gives a 4digit producttype code for thedrive. Thefield is left aligned and
unusedbytes arefilled with 20h.

Model Number (ASCII) gives a 5digit producttype code for thedrive. Thefield is left aligned and
unusedbytes arefilled with 20h.

- Serial Number (ASCII) gives the fileserialnumber. Thefield is left aligned andunusedbytes arefilled

with 20h.

« Vendor ID (ASCII) gives thevendor adBM. The field is left aligned andunusedbytes aréfilled with
20h.

Product Type (EBCDIC) gives a 4digit producttype code for thedrive. Thefield is left aligned and
unusedbytes arefilled with 40h.

Model Number (EBCDIC) gives a 5digit product typecode for thedrive. Thefield is left aligned and
unusedbytes arefilled with 40h.

« Serial Number (EBCDIC) gives the fileserialnumber. Théfield is left aligned andunusedbytes are

filled with 40h.

« Vendor ID (EBCDIC) gives thevendor adBM. The field is left aligned andunusedbytes arefilled with
40h.
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7.7 LOG SELECT (4C)

|
Bit |
Byte |
7 6 5 4 3 2 1 ( 0 \
|
0 Command Code = 4Ch |I
| |
1 LUN Reserved = 0 PCR \ Sp |I
|
2 PC Reserved = 0 |I
3
4 Reserved = 0
5
6
7 (MSB) Parameter List Length = 0
8 (LSB)
| |
9 Reserved = 0 FLAG \ LINK \

Figure 64. LOGSELECT (4C)

The LOG SELECTcommandprovides ameans for the initiator t@lear statisticainformation maintained
by the drive and eported via the Logsgensecommand.

PCR The Parameter Code Resdtermines whether the Logenseparametersill be cleared andinit
attention posted for all othenitiators. A value of 1 indicateshat theparameters should baeared,
while a value of zero (except when PC %1b) indicateghat theparameters should not hdeared.

SP The SaveParameters bivalue of zero indicatethat thepageparameters not bsaved. A value of 1
indicatesthat thepageparameterghat aresaveable should be saved afteey have been changed.

PC The PageControl field defines the type oparameters to beelected. The Pdield set to 11b(and
PCR is then aon't care) indicateshat theDefault Cumulativevalues are set ttheir defaultvalues of
0. If the PC field is set to 01b and PCR is set to 1 therrent Cumulativeralues are also set tiheir
default values.

As the filedoes notsupport thethresholdpages anythervalue in thisfield will cause thecommand to
end with aCHECK CONDITION with a sense key ofllegal request and an additionaknsecode of
invalid field in CDB.

Parameter List Length The Parametekist Lengthmust bezero to indicatehat no data igransferred
from the initiator to the target during the potent@ATA OUT phase.

If one or morefields of the CDB are not satorrectly thecommandwill be terminated with &CHECK
CONDITION status. TheSense Key shall be set thegal Request and thadditionalsensecode set to
Invalid Field inCDB.

The Log Selectommandwill reset thecountervariables to their defaukalues of zeroThesevariables are
listed in the Log Senseommand.

The target generatesumit attention condition, tondicatethat parameters have changed, for all initiators
except the onghatissued the Log Selestommand.
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7.8 LOG SENSE (4D)

|
Bit |
Byte |
7 6 5 4 3 2 1 ( 0 \
|
0 Command Code = 4Dh |I
] |
1 LUN Reserved = 0 PPC = 0\ SP |I
|
2 PC Page Code |I
3 Reserved = 0
4
5 (MSB) Parameter Pointer = 0
6 (LSB)
7 (MSB) Allocation Length
8 (LSB)
9 Reserved = 0 FLAG ( LINK (

Figure 65. LOGSENSE(4D)

The LOG SENSE commandllows theinitiator to retrieve the statistical databout thedrive.

PPC (Parameter Pointer Control) bimust be set tero. This specifiesthat thedrive starttransferring
datastartingfrom thefield specified in theparameter pointefield for the number ofbytesspecified by
the allocation length. If the PPC bit is set toQHECK CONDITION status is returned with 8ense
Key of lllegal Request anddditionalsensecode of Invalid Field in CDB.

SP (SaveParameters) bit set to §pecifiesthat thedrive does notsave any logparameters. If set to 1 all
pageparametershat aresavable(thosepagesdenoted by a DS = 0 in the parameter headentrol
byte) aresaved.

PC (PageControl) field defines thetype of parameters to bgelectedThis field must be set to 01b to
specify thecurrent cumulativevalues or 11b tespecify thedefault cumulativevalues.

As the filedoes notsupport thethresholdpages anythervalue in thisfield will cause thecommand to
end with aCHECK CONDITION with asense key ofllegal request and an additionaknsecode of
invalid field in CDB.

Page Code field identifieswhich page is being requestethis field must be set to thealues indicated in
Page 0. If the Pag€odevalue is invalid aCHECK CONDITION status is returned with &ense Key
of lllegal Request anadditionalsensecode of Invalid Field in CDB.

Parameter Pointer Field specifies thebeginningfield for the transfer.This field must be set t@000h. If
the Parameter Pointdtield is not zero & HECK CONDITION status is returned with §ense Key of
lllegal Request anddditionalsensecode of Invalid Field inCDB.

« Allocation Length field specifies themaximum number obytes thelnitiator hasallocated for returned
Log SenseData. Nobytes are transferred if the length is zefidhis condition is notconsidered an error.
The target terminates thBata Inphase when alavailable Log Sense data hhsentransferred or when
the number obytes equals the allocation length, whicheveless.
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7.8.1 Log Page parameters

Each logpage beginsvith a four-bytepage header followed by zero arore variable-length log parameters.

PageHeader PageCodefield identifieswhich log page is being transferred.

The Pagd.engthfield specifies thdength in bytes of the following logarameters.

Log ParametersEach log parameteegins with a four-byteparameter headdollowed by one ormore
bytes ofparametewalue data.

The Parameter Codigeld identifieswhich log parameter ibeing transferred fothat log page.

The Parameter Contrdield, or 3rd byte of each parameter header contaseseral fields.

DU The DisableUpdate bit is set to @vhich indicatesthat thedrive updates the log parameter
value toreflecteventsthat should be noted by thatarameter.

DS The DisableSave bit is set to 1 to indicate th@mrameter is non-saveable and is set to 0 to
indicate theparameter isaveable.

TSD The TargetSaveDisable bit is set to zero whicimdicates the driveorovides a target defined
method forsaving logparameters.

ETC The enableThreshold Comparison bit is set tovhich indicates the driveloes not perform
comparisons between cumulative and any threshvaldes.

LBIN The List Binary bit is set to 1 for vendarnique pageswhose parametenssts are inbinary
format, not ASCII. This bit igeserved and set to O for alktherpages.

LP The ListParameter bit is set to 0 for parametéhsit are dataounters. The LP bit is set to 1 for
parameterghat arelists.
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7.8.2 Log Sense Page 0

Byte 7 6 5 4 3 2 1 0
0 Reserved Page code = 0

1 Reserved

2-3 PagelLength = 0006h(Number ofPagesSupported)

4 First supportechage Oh

6 Secondsupportedpage 2h

7 Third supportedpage 3h

8 Fourth supportedpage 5h

9 Fifth supportedpage 6h

10 Sixth supportedpage 3Ah

Page 0 indicates theupported logsense paged.his page is used to determine which additiopalges can be
requested by an Initiator.

SCSICOMMAND SET 81



7.8.3 Log Sense Page 2

This pagecontains counters fowrite errors

Byte 7 6 5 4 3 2 1 0

0 Reserved Page code = 02h

1 Reserved

2-3 PagelLength = 38h

4-5 Parameter Code = 00h

6 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

7 Parameter Length = 04h

8-11 Errors recoveredvithout delay = 0

12 - 13 Parameter Code = 0lh

14 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

15 Parameter Length = 04h

16 - 19 Count of LBA's with write fault errors

20-21 Parameter Code = 02h

22 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

23 Parameter Length = 04h

24 - 27 | Count ofLBA's with id type errors

28 - 29 Parameter Code = 03h

30 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

31 Parameter Length = 04h

32 -35 | Total errors recovered

36 - 37 Parameter Code = 04h

38 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

39 Parameter Length = 04h

40 - 43 | Timesrecoveryinvoked
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Byte 7 6 5 4 3 2 1 0

44 - 45 Parameter Code = 05h

46 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

47 Parameter Length = 04h

48 - 51 | Total bytes written

52 - 53 Parameter Code = 06h

54 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

55 Parameter Length = 04h

56 - 59 Count ofLBA's with harderror
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7.8.4 Log Sense Page 3

This pagecontains counters faread errors

Byte 7 6 5 4 3 2 1 0

0 Reserved Page code = 03h

1 Reserved

2-3 PagelLength = 38h

4-5 Parameter Code = 00h

6 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

7 Parameter Length = 04h

8-11 Errors recoveredvithout delay = 0

12 - 13 Parameter Code = 0lh

14 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

15 Parameter Length = 04h

16 - 19 Count of LBA's with ECC detected errors

20-21 Parameter Code = 02h

22 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

23 Parameter Length = 04h

24 - 27 | Count ofLBA's with id type errors

28 - 29 Parameter Code = 03h

30 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

31 Parameter Length = 04h

32 -35 | Total errors recovered

36 - 37 Parameter Code = 04h

38 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

39 Parameter Length = 04h

40 - 43 | Timesrecoveryinvoked
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Byte 7 6 5 4 3 2 1 0

44 - 45 Parameter Code = 05h

46 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

47 Parameter Length = 04h

48 - 51 | Total bytes read

52 - 53 Parameter Code = 06h

54 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

55 Parameter Length = 04h

56 - 59 Count ofLBA's with harderror

The drivewill attempt toread data after aeekbefore thehead hadully settled on trackThis is done to aid
performance. However asrasult there is a higlincidence of errorecoveryinvoked which normallyuses
ECC or a retry to recover théata. As a consequence of this an emmecovered by aingleretry is not
reported by the error counters.

Additionally thedrive does notreport datarecovered by ECC on the fly as it is not possible to distinguish
between ECC errors caused gading before settling andthercauses.
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7.8.5 Log Sense Page 5

This pagecontains counters foverify errors

Byte 7 6 5 4 3 2 1 0

0 Reserved Page code = 05h

1 Reserved

2-3 PagelLength = 38h

4-5 Parameter Code = 00h

6 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

7 Parameter Length = 04h

8-11 Errors recoveredvithout delay = 0

12 - 13 Parameter Code = 0lh

14 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

15 Parameter Length = 04h

16 - 19 Count of LBA's with ECC detected errors

20-21 Parameter Code = 02h

22 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

23 Parameter Length = 04h

24 - 27 | Count ofLBA's with id type errors

28 - 29 Parameter Code = 03h

30 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

31 Parameter Length = 04h

32 -35 | Total errors recovered

36 - 37 Parameter Code = 04h

38 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

39 Parameter Length = 04h

40 - 43 | Timesrecoveryinvoked
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Byte 7 6 5 4 3 2 1 0

44 - 45 Parameter Code = 05h

46 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

47 Parameter Length = 04h

48 - 51 | Total bytes written

52 - 53 Parameter Code = 06h

54 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

55 Parameter Length = 04h

56 - 59 Count ofLBA's with harderror

The drivewill attempt toread data after aeekbefore thehead hadully settled on trackThis is done to aid
performance. However asrasult there is a higlincidence of errorecoveryinvoked which normallyuses
ECC or a retry to recover théata. As a consequence of this an emmecovered by aingleretry is not
reported by the error counters.

Additionally thedrive does notreport datarecovered by ECC on the fly as it is not possible to distinguish
between ECC errors caused gading before settling andthercauses.
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7.8.6 Log Sense Page 6

This pagecontains counters fonon-mediumerrors.This includes seelerrors andotherhardware typdail-
ures.

Byte 7 6 5 4 3 2 1 0

0 Reserved Page code = 06h

1 Reserved

2-3 PagelLength = 08h

4-5 Parameter Code = 00h

6 DU DS TSD | ETC | TMC =0 LBIN| LP
=0 =0 =0 =0 = =0

7 Parameter Length = 04h

8-11 Error Count
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7.8.7 Log Sense Page 3A

Log SensePage 3A isreserved andhis page of the specification iatentionallyleft blank.
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7.9 MODE SENSE (1A)

Bit |I

Byte I
7 6 5 4 3 2 1 ( 0 \

0 Command Code = 1Ah |:
1 LUN Reserved = 0 |:

2 PCF Page Code |:
3 Reserved = 0 |:
4 Allocation Length \I
5 VU =0 Reserved = 0 FLAG \I LINK \I

Figure 66.MODE SENSE(1A)

The MODE SENSE(1A) commandprovides ameans for thdile to reportvariousdeviceparameters to the
initiator. It is thecomplement to theODE SELECT command.

Allocation Length indicates themaximum number obytes the initiator has setside for theDATA IN
phase. A value of zero is not considered an error. If the allocation lengtim@dler than themount ail-
able,then that portion of the data up to tlaocation lengthwill be sent. It isnoted thatthis may result in
only aportion of amulti-byte field being sent.

7.9.1.1.1 Page Control Field: PCF (PageControl Field) defines thetype of PageParameteralues to be
returned.

PCF
00

01

10

Meaning

Report current values.The file returns the currenvaluesunder which thdogical unit is presently
configured for the page codspecified. Thecurrentvalues eturnedare:

1. The parameters set in thast successfuMODE SELECT command.
2. The saved values if MODE SELECT command has nobeenexecuted since the last
power-on, hardRESET condition, or BUSDEVICE RESETmessage .

Note: The file will not process theMode Selectcommanduntil the completion of spin-up.
Therefore, the initiatocannotmodify the currentvaluesprior to thesaved values being read in.

Report changeable valueThe file returns the changeablalues for the pageodespecified. The
page requestedhall be eturned containing informatiothat indicate whichfields arechangeable.
All bits of parameterghat arechangeable shall be set tme. Parameterthat aredefined by the
file shall be set to zero. If angart of afield is changeable all bits ithat field shall be set to one.

Note: For a valuefield such as théuffer ratios of page 2, the bifield will not indicate the range
of supportedvalues butratherthat thefield is supported.

Report default value.The file returns thedefault values for the pageodespecified. Theparameters
not supported by théile are set tozero.
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11 Report saved value.The file returns thesaved value for the pageodespecified.
Saved values are one of following :

- the values saved as a result dMODE SELECT command
- identical to the default values
« zerowhen the parameters are not supported

The Paged.ength bytevalue of each page returned by tfile indicates up towhich fields are sup-
ported on thapage.

7.9.1.1.2 Page Code: This field specifiesvhich page omages toreturn. Page codasage is defined in
Figure 67.

|
Page Code Description \
|
01h — 38h Return specific page.
3Fh Return all available pages.

Figure 67. Page Code Usage

7.9.2 Mode Parameter List

The mode parametdist contain aheader, followed by zero anore block descriptorsfollowed by zero or
more variable-length pages.

7.9.2.1 HEADER
The six-bytecommand dscriptor block header idefinedbelow.

7.9.2.1.1 Mode parameter header (6)

7 6 5 4 3 2 1 0 (
BYTE 0 Mode Data Length \I
BYTE 1 Medium Type = 0 \I
BYTE 2| WP Reservbed = 0 \I
BYTE 3 Block Descriptor Length (= 0 or 8) \I

Figure 68.Mode parameter header (6)
The ten-bytecommand descriptabolock header iglefinedbelow.

7.9.2.1.2 Mode parameter header (10)
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7 6 5 4 3 2 1 0 (I

|

BYTE 0| (MSB) Mode Data Length

BYTE 1 (LSB) |

BYTE 2 Medium Type = 0 fl

BYTE 3| WP Reserved = 0 fl

BYTE 4 Reserved = 0

BYTE 5 Reserved = 0 |
|

BYTE 6| (MSB) Block Descriptor Length (= 0 or 8)

BYTE 7 (LSB)

Figure 69.Mode parameter headgd0)

« Mode Data Length. Whenusing theMODE SENSE command, thmode datdengthfield specifies the
length in bytes of the followinglatathat isavailable to be transferred. The mode data length does not
include the length bytéself. Whenusing theMODE SELECT command this field is reserved.

« Medium Type field is always set to zero in théile (Default Medium Type).
« WP. Whenused with theMODE SELECT command, théNrite Protect (WP) bit igeserved.

Whenused with theMODE SENSE command, 8/rite Protect (WP) bit ofzero indicateghat the
medium iswrite enabled.

- Block Descriptor Length specifies thdength in bytes of the block descriptors.
Whenused with theMODE SELECT command,zero or eight aresupported by thdile.
Whenused with theMODE SENSE command, théle returnseight to indicatethat only a singleblock
descriptor isavailable.

7.9.2.2 Block Descriptor

BYTE 0 Density code = 0 |
BYTE 1 Number of Blocks (MSB)

BYTE 2

BYTE 3 (LSB)

BYTE 4 RSVD = 0 |
BYTE 5 Block Length

BYTE 6

BYTE 7

Figure 70. MODE ParameteBlock Descriptor

The Block descriptor provides formattirigformationabout the Number oBlocks (user addressable) to
format at thespecifiedBlock Length.
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Number of Blocks
Whenused with theMODE SELECT command, theNumber of Blocks field must be;

— Zero toindicate not to change available blocks

- OxFFFFFF toindicate all available blocks

- The exactnumber ofblocks in the data area of thfide, which can be obtained with thRIODE
SENSE

— The number oblockslessthanexactone, in order toCLIP the number oblocks

Any othervalue is invalid, and causes ttemmand tofail with CHECK CONDITION status.
Whenused with theMODE SENSE command, thield containexactnumber ofblocks.
Block Length

Whenused with theMODE SELECT command, theBlock length field mustcontain 512 orzero, or
the file will terminate thecommandwith CHECK CONDITION status.

Whenused with theMODE SENSE command, thield will returnalwayscontain 512 .

7.9.2.3 Page Descriptor

BYTE 0| PS [RSVD=0 Page Code {

BYTE 1 Page Length |I
BYTE Mode Parameters
2N

Figure 71.MODE Parameter Page Format
Each modepagecontains gpage code, a page length, and a seimafde parameters.

Whenusing theMODE SENSE command, RarameteSavable(PS) bit of oneindicatesthat the mode
page can be saved by tliee in the reserved area of thile.

A PS bit of zero indicateshat the supportegarametersannot besaved. Whenusing theMODE
SELECT command, the PS bit ieservedzero).

The pagesupported arelescribed in thgroductspecific specification.
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7.10 MODE SENSE (5A)

Bit |I

Byte I
AR

0 Command Code = 5Ah |:
1 LUN Reserved = 0 |:
2 PCF Page Code |:
3 Reserved = 0 |:
4 Reserved = 0 \I
5 Reserved = 0 \I
6 Reserved = 0 \I
|

7 (MSB) Allocation Length ‘
8 (LSB) |
5 WU = 0 Reserved = 0 FLAG | LNK |

Figure 72.MODE SENSE(5A)

The MODE SENSE(5A) commandprovides ameans for thdile to reportvariousdeviceparameters to the
initiator. See theMODE SENSE(1A) command for adescription of thefields in this command.
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7.11 MODE SELECT (15)

|

Bit |

Byte |

7 6 5 4 3 2 1 ( 0 \

|

0 Command Code = 15h |I

] |

1 LUN PF =1 Reserved = 0 \ SP |I

2 Reserved = 0 |
3

I

4 Parameter List Length |I

5 VU =0 Reserved = 0 FLAG | LNK |

Figure 73.MODE SELECT (15)

The MODE SELECT (15) commandprovides ameans for the initiator tepecify LUN or deviceparame-
ters to theTarget. It alsocallows anlnitiator to specifyoptions theTargetuses inerror recovery and
Caching.

There is asingle set ofMode Page parameters shared by all initiators.

PF A PF (PageFormat) bitvalue of 1 indicates the datgent by the Initiatomafter theMode Select
Header and the Block Descriptor, if any, complies to the Pegemat. TheTargetignores this
field since it onlyaccepts mode parameters in the P&gemat.

SP Save PagesrThis indicates;

0 The drive shall not save the pagesnt during theData Outphase buwill use them for all
following commandsuntil the power is removed, eeset is received or a new mode select
command igeceived.

1 The drivewill save the data in the reservadea of the disk. Iwill be used for allfollowing
commandauntil another mode selectommand idgssued, thisnformation is maintained
over apowercycle orreset of thefile.

Parameter List Length
This specifies thenumber ofbytes to be senfrom the initiator. A parametelist length of zero
suppresses data transfer and is not considered as an error.

The MODE SELECT parametetist contains a four-byte headeigllowed by zero or ondlock descriptor
followed by zero ormore pages. The pageshich arevalid with this command aralefined in theaddendum
under theheadingMode SelectData. as they varywith the file model.

7.11.1.1 Application Note

The initiator shouldssue aMODE SENSE commandequesting all Changeablalues (see PCHield in
byte two of the CDB in 7.9/MODE SENSE(1A)” on page 90)prior to issuing aMODE SELECT
command. This isiecessary to find ouvhich pages arémplemented by thdile and thelength ofthose
pages. Thdile will return, in thePages of the ODE SENSE command, the number lojtessupported
for each Page. The Pagength set by thenitiator in the MODE SELECT command must be thexact
value asthat returned by thdile in MODE SENSEPage Length. Ithis is not true, thdile will return
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CHECK CONDITION status withsense key of LLEGAL REQUEST. Seer.9,"“MODE SENSE(1A)”
on page 90.

Note: If an initiator sends aMODE SELECT command thathanges anyparametershat apply to other
initiators, thefile shall generate annit attention condition for alinitiators except the onéhatissued the
MODE SELECTcommand. Thdile shall set theadditionalsensecode toPARAMETERS CHANGED
(2Ah).
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7.12 Mode select data

The file supports thdollowing mode page code:

Page Description PS
00 | Vendor Unique Parameters 1
01 | Read-Write Error Recovery Parameters 1
02 | Disconnect/Reconnect Control Parameters 1
03 Format Device Parameters 0
04 | Rigid Disk Geometry Parameters 0
07 | Verify Error Recovery Parameters 1
08 | Caching Parameters 1
0A | Control Mode Page 1
0C | Notch Parameters 1
1C | Informational Exceptions Control 1
38 Power Control Parameters 1

Figure 74. Page Code Usage

The page lengtliield specifies thdength in bytes of the mode parametéhat follow. If the initiator does
not set this value to the valudat isreturned for thepage by theMODE SENSE command, théile will
terminate thecommand withCHECK CONDITION status.
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7.12.1 Page 0 (Vendor Unique Parameters)

BIT
7 6 5 4 3 2 1 0

BYTE 0| PS [RSVD=0 Page Code = 00h |

BYTE 1 Page Length = OEh |

|
|
BYTE 2| QPE | UQE |lgnore | UAI MRG | SCAM level DADM |I

|
BYTE 3|RSVD=0[RSVD=0| CMDACIgnore RSVD = 0 CPE |

BYTE 4 RSVD = 0 \I
|

BYTE 5|RSVD=0| TCC DSN | FRDD | DPSDRRSVD=0| CAEN [lgnore |

BYTE 6| IGRA RSVD = 0 \I
BYTE 7 RSVD = 0 \I
BYTE 8|RSVD=0] ADC |RSVD=0, DRD LED Mode \I
BYTE 9 RSVD = 0 \I
BYTE 10 Command Aging Limit (Hi byte) \I
BYTE 11 Command Aging Limit (Low byte) \I
BYTE 12 QPE Read Threshold \I
BYTE 13 QPE Write Threshold \I
BYTE 14| DRRT | DNR RSVD = 0 \I
BYTE 15 RSVD = 0 \I

Figure 75. Page O

Fieldsmarked in the table a$gnore' are noused or checked by thie. They will be initialized to zero but
may be set as desired. This is foompatibility with olderdrives.

Changeable Parameter Default Value

QPE 0

UQE 1

UAI 1

MRG 0

SCAM level 10b (SCAMIlevel 2)
DADM 0

CMDAC 1
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CPE 1
TCC 0
DSN 0
FRDD 0
DPSDP 0
CAEN 1
IGRA 0
ADC 1
DRD 0
LED Mode 0000b
Command Aging Limit 48
QPE ReadThreshold 10
QPE Write Threshold 10
DRRT 0
DNR 0

QPE (Qualify PostError) bit allows thelnitiator to inhibit the reporting ofecovered data errors which
are recoveredinderData Recovery Procedur€DRP) step. A QPE bit of zero causes thAarget to
report allrecovered data errors. A QPE bit of one causesThrget to report only thoseecovereddata
errors whichexceed the QP Ehreshold.

UQE (Untagged Queuing Enable) bit controls whether or not untagged queualiipysed.

UAI (Unit Attention Inhibit) bit is notused duringnormal operatiorwhile the UAI jumper isremoved
from thedrive. It mayhowever be changed by the user with affects. If the UAljumper isadded to
the drivethenthis bit controls the generation aefit attentionconditions.

MRG (MergeG-List into P-List) bit is set to 1 tanerge theGrown Defect List(G-List) entriesinto the
PrimaryDefect List(P-List) when FormatJnit command isexecuted.

SCAM level, SCAM level control bits, specify the SCAMfunction level to besupported.

Bit 2 Bit 1 SCAM function
0 0 Disable

0 1 SCAM level 1
1 0 SCAM level 2

DADM, DisableAutomatic Drive Maintenance bit, is set teero to indicatehat the ADM function is
enabled tomaintainMTTF of the drive. TheDADM bit of one disables the AD Mfunction.

CMDAC (CommandActive) bit determines irconjunction withLED Mode bits if an LED on thefile is
activated whilecommands aractive. IfCMDAC bit is one and LEDDbits are zero, an LEDIriver is
activewhen acommand isqueued orexecuted.

CPE (ConcurrentProcessingenable) bit isallowed to be modified by the initiator fdiost systemdevice
driver compatibility. Read(6)Readextend(10), Write(6), Write extend(10), untagged and unlinked
RequestSense ollnquiry can beexecuted concurrently in both CPE bit set to 0 and 1.
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« TCC (Thermal Compensation Control) bit is nased. It is allowed to be modified by the initiator for

hostsystemdevice drivercompatibility.

DSN (Disable Target Initiatedsynchronous Negotiation) bit is natsed and ignored internally.
FRDD (Format/Reassigiegrade Disable) bit is not used and ignored internally.

DPSDP (DataPhaseSaveDataPointer) bit is notused and ignored internally.

CAEN When setthis bit causes th€ommand Age.imit timer to beused to avoiccommandswaiting

in the commandjueue for anndefinite period. When commandéave been in theueue for a period of
time greaterthan thetimer limit they will be re-ordered to be executed in orfiest comefirst served
basis.Whenthis bit isresetcommands aralways executethased on theueuere-ordering rules.

IGRA (Ignore ReassignetdBA) bit is valid only when RC bit(Mode Page 1 byte 2 bit 4) is 1.

IGRA bit is set to 1 tainhibit jumping to Reassigned LBAwhile Read command or Reaglxtended
command iexecuted while RC bit is 1. Ithis case, data for the LBA iseadfrom defectivesector and
sent to the Initiatowithout anycorrection.Main purpose 