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1.0 General

This documentdescribes the characteristics of the following IBM 2.5-inch,SCSI interfacehard disk drives:

H2172-S2(172MB, two R/W heads)
H2258-S3(258MB, three R/W heads)
H2344-S4(344MB, four R/W heads)

This documentdefines thehardware functionalspecifications. For detailsabout theinterface specifications,
refer to the OEMInterface Specificationslisted in section1.1, “Related Documents” onpage 1.

Note: MB in this document means1,000,000bytes and Mb means1,000,000bits.

1.1 Related Documents
Interface Specifications

− OEM Interface Specifications forIBM-H2xxx-Sx (172/258/344MB) 2.5-InchHard Disk Drive with
SCSI Interface (SC18-2285).

1.2 References
Safety:

− IEC 380, 2nd Edition

− IEC 435, 2nd Edition
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2.0 General Features

The drivesprovide thefollowing features.

172MB, 258MB, and 344MB formattedcapacity(512 bytes/sector)

2.5-inchform factor

SCSI-2 Interface

MR (Magneto Resistive)HeadTechnology

Integrated controller

1:1 Interleave

1,7 Run-LengthLimited (RLL) Code

Multi-zone Recording

Enhanced ECC implementation

− 128-bit Reed Solomon Codeoperating 10-bitsymbol
− Multi-burst On-The-Flycorrection (up to four symbols in one sector)

Automatic retry on read errors

64KB look aheadbuffer

Self-diagnosticsduring power up

Media datatransfer rate 19.8 to 31.9Mb/second

Synchronous and Asynchronous SCSI datatransfersupport

SCSI datatransfer capability is up to 4.5 MB/sec(Synchronous) and 3.0 MB/sec (Asynchronous)

Average seektime of 14milliseconds for read (Typical)

Closed-loop actuatorservo(EmbeddedSector Servo)

Rotary voice coil motor actuator

Automatic Actuator lock

Dedicated headlandingzone

All axis (6 directions)mountingpermitted

No preventivemaintenance required

1.25 wattsidle

17 mm Height

 Copyright IBM Corp. 1993 3



4 OEM FunctionalSpecifications forIBM-H2xxx-Sx (172/258/344 MB)



3.0 Drive Subsystem Description

The subsystem descriptions are asfollows.

3.1 Control Electronics

The controlelectronicswork with the following functions.

SCSI-2 InterfaceProtocol

EmbeddedSector Servo

1,7 Run-Length-Limited(RLL) Code

3.2 Head Disk Assembly

The following technologies areused for IBM-H2172-S2, IBM-H2258-S3, and IBM-H2344-S4.

Sputtereddisk

MR head

Multi-zone recording

 Copyright IBM Corp. 1993 5
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4.0 Drive Characteristics

This chapterprovides the characteristics of thedrives.

4.1 Formatted Capacity

The customerusable data capacity is asfollows.

4.2 Data Sheet

4.3 Performance Characteristics

The file performance is characterized by thefollowing parameters:

CommandOverhead

Mechanical Positioning

− SeekTime
− Latency

Table 1. FormattedCapacity

Descriptions IBM-H2172-S2 IBM-H2258-S3 IBM-H2344-S4

Bytes per sector 512 512 512

Total customerusable data
bytes (MB)

172 258 344

Table 2. Data Sheet

Media transfer rate 19.8− 31.9 Mb/sec

Interface transfer rate 4.5 MB/sec (Synchronous)
3 MB/sec (Asynchronous)

Data buffer size 64KB

Rotationalspeed 3800 RPM

Recordingdensity (average) 74800 BPI

Track density 4300 TPI

Areal density (average) 322 Mb/sq. in.

Number ofzones 8

Number ofdisks
H2172-S2
H2258-S3
H2344-S4

1
2
2

Servo designmethod Embeddedsector servo

 Copyright IBM Corp. 1993 7



Data Transfer Speed

Buffering Operation

Note: All of the above parameters contribute todrive performance. Other parameters contribute to per-
formance on the actual system. Thefollowing specification defines the drive characteristics, not thesystem
throughputwhich is dependant on thesystem and the application.

The following table shows thetypical value of each parameter. Thedetail descriptions are in the next
sections.

4.3.1 Command Processing

Commandoverhead time isdefined as thetotal time from when thecommand isreceived by the drive to the
start motion of theactuator.

4.3.2 Average Seek Time (Including Settling)

“Typical” and “Max” for the performancespecificationsmean:

Typical Average of the drivestested atnominal environmental andvoltageconditions.
Max Maximum value measured on any onedrive over the full range of theenvironmental and

voltage conditions. (See 7.1, “Environment” on page 15 and 7.2, “DC Power
Requirements” onpage 16 for ranges.)

The seektime is measured from the start ofactuator'smotion to thestart of a reliable read or write opera-
tion. Reliable read or write impliesthat error correction/recovery is not used to correct forarrival problems.
The average seektime is measured as theweighted average of allpossibleseekcombinations.

Table 3. PerformanceParameter

Function Typical

Seektime: Read 14 msec.

Seektime: Write 15 msec.

Rotationalspeed 3800 rpm

Power onready (Typical) 2.7 sec.

Commandoverhead 4 msec.

Table 4. MechanicalPositioningPerformance

Command Type Typical Max.

Read 14 msec. 16 msec.

Write 15 msec. 17 msec.
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m a x
S U M ( m a x + 1 Ä n ) ( T n . i n + T n . o u t )
n = 1

W e i g h t e d a v e r a g e = ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
( m a x + 1 ) ( m a x )

W h e r e :
m a x = M a x i m u m s e e k l e n g t h
n = S e e k l e n g t h ( 1 t o m a x )
T n . i n = I n w a r d m e a s u r e d s e e k t i m e f o r a n t r a c k s e e k
T n . o u t = O u t w a r d m e a s u r e d s e e k t i m e f o r a n t r a c k s e e k

4.3.3 Single Track Seek Time

The single track seek time is the average of the seektime required toseek singletrack from every track
inwards andoutwards with arandom headswitching.

4.3.4 Full Stroke Seek

Full strokeseek ismeasured as theaverage of 1000 fullstrokeseeks.

4.3.5 Average Latency

4.3.6 Drive Ready Time

Table 5. SingleTrack SeekTime

Function Typical Max.

Read 4 msec. 5.5 msec.

Write 4 msec. 6.5 msec.

Table 6. Full StrokeSeekTime

Function Typical Max.

Read 23.0 msec. 30.0 msec.

Write 24.0 msec. 31.0 msec.

Table 7. Latency Time

RPM Time for a revolution Average Latency

3800 15.8 msec. 7.9 msec.

Table 8. DriveReadyTime

Condition Typical Max.

Power On to Ready 2.7 sec. 9 sec.
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Ready The condition in which thedrive is able toperform a mediaaccesscommand(read,
write) immediately.

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

4.3.7 Operating Modes

S p i n ÄU p T h i s p o w e r O N m o d e i s d e f i n e d a s t h e p e r i o d o f t i m e f r o m
r e c e i p t p o w e r a t t h e d r i v e a s s e m b l y o r r e c e i p t o f S t a r t
S C S I c o m m a n d , t o I d l e m o d e ( o r " R e a d y " s t a t e ) .

I d l e I n t h i s m o d e t h e d i s k s a r e s p i n n i n g a t r a t e d s p e e d , t h e
d r i v e i s a b l e t o a c c e p t a n d i m m e d i a t e l y e x e c u t e c o m m a n d s
r e q u i r i n g d i s k a c c e s s . A c t u a t o r a s s e m b l y i s l o c a t e d o n
t r a c k i n t h e " R e a d y " s t a t e .

S e e k T h i s i s a c o m m a n d e x e c u t i o n m o d e w h e r e t h e d r i v e a c t u a t o r
/ R e a d / W r i t e i s m o v i n g o r d a t a i s b e i n g w r i t t e n t o o r r e a d f r o m t h e

m e d i a .

N o t e 1 : A f t e r p o w e r d o w n o r s p i n d l e s t o p p e d , a h e a d l o c k i n g m e c h a n i s m
s e c u r e s t h e h e a d s i n t h e I D p a r k i n g p o s i t i o n .

Figure 1. OperatingMode

4.3.8 Throughput

Note: Data transfer rate ofbuffer to host depends on the data transfer capability of thehost system.

Table 9. ProcessSpeed

Description Typical

Commandoverhead 4 msec.

Averagerandomseektime for read 14 msec.

Averagerandomseektime for write 15 msec.

Disk to buffer datatransfer 19.8− 31.9 Mb/sec.

Buffer to host datatransfer(Note) (Synchronous) Up to 4.5 MB/sec.
(Asynchronous) Up to 3 MB/sec.
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5.0 Data integrity

The drive retains recordedinformation under all non-write operations(seek, read, resets,power up/down)
and is capable of detecting faultconditions associatedwith its own electrical or mechanical hardware to
preventloss of recorded or mis-recordedinformation during writeoperations. A SCSI BUSreset or apower
down during a writeoperationdoes not result in aloss or mis-recording ofmore than onesector.

5.1 Equipment Status

Equipmentstatus isavailable to thehost system any time thedrive is not engaged in reading, writing, or
seeking. Thestatus normallyexists atpower-on time andremains until thefollowing eventsoccur.

Accessrecalibration/tuning is completed.
Spindle speed meets requirements forreliableoperation.
Self-check of drive iscomplete.

Appropriate error status is madeavailable to thehost system if any of the followingoccursafter the drive
has become ready:

Spindle speedgoesoutside of requirements forreliableoperation.
“Write fault” is detected.

5.2 Write Safety

The verification of writeoperationsinvolves a read-back check of the CRC or ECC inconjunction with
write fault detectioncircuits. Thewrite fault detection circuitsrevealconditions where awrite operation was
intended but did not occurcorrectly and the CRC or ECC verificationoccurred for old information, orcases
wheredata is erroneouslyerased.

5.3 Data Buffer Test

The data buffer is tested at apower-on-reset and when adrive self-test isrequested by thehost. Thetests
for write/read use a X' 00' and X' ff ' pattern on thewhole buffer.
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5.4 Error Recovery

Errors occurring with thedrive arehandled by the errorrecoveryprocedure.

Errors that areuncorrectableafter application of the errorrecovery procedures are reported to thehost
system as non-recoverable errors.
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6.0 Defect Flagging Strategy

Media defects areremapped to the nextavailable sector during aformat operation. The mapping from RBA
to the physicallocation iscalculated by an internallymaintained table.

6.1 After Formatting
Data areas areoptimally usedafter the drive isformatted.

A spare sector is located on each track spread on the user data area.

Ä Ä ÂÄÄÄÄÄÄÂÄÄÄÄÄÄÂÄÄÄÄÄÄÂÄÄÄÄÄÄÂÄÄÄÄÄÄÂÄÄÄÄÄÄÂ Ä Ä
³ N ³ N + 1 ³ ³ N + 2 ³ ³ N + 3 ³
³ ³ ³D e f e c t ³ ³D e f e c t ³ ³

Ä Ä ÁÄÄÄÄÄÄÁÄÄÄÄÄÄÁÄÄÄÄÄÄÁÄÄÄÄÄÄÁÄÄÄÄÄÄÁÄÄÄÄÄÄÁ Ä Ä
³ A ³ A
ÀÄÄÄÄÄÄÄÄÄÄÄÄÙ ÀÄÄÄÄÄÄÄÄÄÄÄÄÙ

S k i p S k i p

Defects areskipped without any constraint, such astrack or cylinder boundary.
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7.0 Specifications

This chapterprovides the specifications of thedrives.

7.1 Environment

7.1.1 Temperature and Humidity

Operating Conditions

Temperature 5 to 55˚C (Seenote)
RelativeHumidity 8 to 90 % non-condensing
Maximum WetBulb Temperature 29.4˚C non-condensing
Maximum Temperature Gradient 20˚C
Altitude − 152 to 3048 m

Shipping Conditions

Temperature − 40 to 65˚C
RelativeHumidity 5 to 95 % non-condensing
Maximum WetBulb Temperature 40˚C non-condensing
Maximum Temperature Gradient 20˚C / Hour
Altitude − 152 to 4572 m

StorageConditions

Temperature 0 to 65˚C
RelativeHumidity 5 to 95 % non-condensing
Maximum WetBulb Temperature 40˚C non-condensing
Maximum Temperature Gradient 20˚C / Hour
Altitude − 152 to 4572 m

Note:

The system is responsible to providesufficient ventilation to maintain a surfacetemperature below 60˚C
at the center of the top cover of thedrive.
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7.2 DC Power Requirements

Notes:

1. The maximumripple is measured at 5 Vinput to thedrive.

2. The drivedoes not incur damage by an over-voltagecondition of + 25% and themaximum duration is
lessthan 20milliseconds on the 5 Vnominal supply.

7.3 Reliability

The following is the reliabilityinformation.

7.3.1 Failure Rate

The failurerate isless than 3.3 fails permillion device-hours ofoperation.

7.3.2 Mean Time Between Failures (MTBF)

300,000power-on hours(POH).

7.3.3 MIL-HDBK 217E Calculation

The MIL-HDBK 217E Calculationmethod wasused partially to estimate theMTBF of electricalparts.

7.3.4 Failure Rate Verification

The verification of the failurerate is to be covered byverification tests inIBM.

7.3.5 Reliability Deliverable

The testing for reliability is to be covered by verification tests inIBM.

Table 10. DC Power Requirement

Power Requirement Note

Nominal supply + 5 V

Powersupply ripple (0− 20 MHz) 100 mV p-p max. 1

Tolerance ± 5% 2

Supply Current Mean value

Idle (average)
Read /write
Seek (average)
Start up (peak)

0.27 A RMS
0.56 A RMS
0.40 A RMS
0.94 A RMS

Supply rise time 7− 100 ms
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7.4 Usage

Total power-on hours with minimumpower on/off cycles fordesk topcomputers.

43,200hours for 5years
50 power-on/off cycles permonth
720 power-on hours permonth
Seeking/reading/writing rate of 20% ofpower-on hours

Total power on hours withminimum power on/off cycles fornotebookcomputers.

6,600hours for 5years
1,000power-on/offcycles permonth
110 power-on hours permonth
Seeking/reading/writing rate of 50% ofpower-on hours

7.5 Contact Start Stop (CSS)

The drivemeets thespecifiederror ratesafter the followingstart/stop or power on/off cycles in the environ-
ment.

52,000 cyclesunder the temperature of 40˚C and 15− 20% humidity.

10,400 cyclesunder the temperature of 55˚C and 8− 15% humidity.

7.6 Warranty

The warrantywill be covered bycontracts.

7.7 Useful Life

The usefullife of the drive is 5 years minimum.

Specifications 17



7.8 Preventive Maintenance

None.

7.9 Data Reliability
Probability of notrecovering data ....... 1 in 10E13 bits read
ECC implementation
128-bit Non-interleaveReed Solomon Codeoperating 10-bitsymbol isused to cover the datafields.
On-The-Flycorrectioncovers up tofour symbols of error in one sector.
Off-line correctioncovers up tofive symbols of error in one sector.

7.10 Mechanical Specifications

7.10.1 Mechanical Dimensions

The following chart describes thedimensions for the 2.5-inchhard disk drive form factor by model.

Table 11. PhysicalDimension

Dimension IBM-H2172-S2 IBM-H2258-S3 IBM-H2344-S4

Height (mm) 17.0 +0.35/-0.3 17.0 +0.35/-0.3 17.0 +0.35/-0.3

Width (mm) 70.0 ± 0.25 70.0 ± 0.25 70.0 ± 0.25

Length (mm) 100.0 ± 0.25 100.0 ± 0.25 100.0 ± 0.25

Weight (gram) 180 Max. 180 Max. 180 Max.
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7.10.2 Mounting Hole Locations

Figure 2 shows aprofile of the drivewhich includes themountinghole locations.

Figure 2. Profile of IBM-H2344-S4, IBM-H2258-S3, and IBM-H2172-S2
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7.10.3 Connector

Connectorspecifications are described in section8.0, “Electrical Interface Specifications” on page 27.

7.10.4 Mounting Orientation

The drive operates in allaxes (6directions). Thedrive operateswithin the specifiederror rates when tilted
± 5 degreesfrom these positions.

Performance and error ratestay within specification limits even if the drive isoperated in other orientations
from which it was formatted. Thus adrive formatted in the horizontal orientation operates in thevertical
position without anydegradation, and viceversa.

The recommended mountingscrew torque is 3 ± 0.5Kgf.cm. The recommendedscrew depth is 3.5 ± 0.5
millimeters for bottom mounting and 5.0 ± 0.5millimeters for horizontalmounting.

The system is responsible formounting thedrive securelyenough to preventexcessivemotion or vibration of
the drive at seekoperation orspindle rotation, using appropriate screws orequivalentmounting hardware.
Consult theissuer ofthis specification foractual application.

The vibration test and the shock test are to beconducted with thedrive mounted to thetable using four
bottom screws.

7.10.5 Landing Zone and Lock

A landing zone on thedisk, not the data area of the disk, isprovided to protect thedisk dataduring ship-
ping, movement, orstorage. Afterpower down, a headlocking mechanismsecures theheads in this zone.

20 OEM FunctionalSpecifications forIBM-H2xxx-Sx (172/258/344 MB)



7.11 Vibration and Shock

All vibration and shock measurements in thissection are made with thedrive that has no mountingattach-
ments for thesystems. Theinput power for themeasurements is applied to thenormal drive mounting
points.

7.11.1 Operating Vibration

The drive operateswith no non-recoverable errorswhile beingsubjected to thefollowing vibration levels.

The measurements arecarried outduring 30 minutes ofrandom vibration using thepower spectral density
(PSD) levels specified in IBMstandards as V5L. The vibration testlevel for V5L is 0.67G(RMS).

R a n d o m V i b r a t i o n P S D P r o f i l e B r e a k p o i n t

5 H z 2 . 0 x E Ä5 g * * 2 / H z
1 7 H z 1 . 1 x E Ä3
4 5 H z 1 . 1 x E Ä3
4 8 H z 8 . 0 x E Ä3
6 2 H z 8 . 0 x E Ä3
6 5 H z 1 . 0 x E Ä3

1 5 0 H z 1 . 0 x E Ä3
2 0 0 H z 5 . 0 x E Ä4
5 0 0 H z 5 . 0 x E Ä4

The specified levels aremeasured at themountingpoints.

7.11.2 Non-Operating Vibrations

The drivedoes not sustainpermanentdamage orloss of recorded data after beingsubjected to the environ-
ment described below.

7.11.2.1 Random Vibration

The test consists of arandomvibration applied in each of three mutually perpendicularaxeswith the time
duration of 15 minutes peraxis. The PSDlevels for thetest simulates the shipping and relocation environ-
ment which is shownbelow.

Overall RMS (Root Mean Square)level of vibration is 1.04G(RMS).

Table 12. RandomVibration PSDProfile Breakpoints (Non-Operating)

Hz Random Vibration PSD Profile Breakpoints (Non-Operating)

Hz 2 4 8 40 55 70 200

G**2/Hz 0.001 0.03 0.03 0.003 0.01 0.01 0.001
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7.11.2.2 Swept Sine Vibration

- 2 G (Zero to peak), 5 to 200 to 5 Hzsine wave

- 0.5 oct/minsweep rate

- 15 minutesdwell at two major resonances

7.11.3 Operating Shock

The drivemeets thefollowing criteria.

No data loss, seekerrors, orpermanentdamages withinshockpulses of10G, 11 mshalf-sine wave.

No data loss orpermanentdamages at Idle,Seek andReadmodes within shockpulses of60G, 3.5 ms
half-sine wave.

The shockpulses of eachlevel areapplied to thedrive, five pulses in each direction and in all threeaxes.
Theremust be a minimum of a 3secondsdelay between each shock pulse. Theinput level is applied to the
base plate where thedrive is attached with four screws.

7.11.4 Non-Operating Shock

The drivewithstands,without damage or degradation of performance, a 120Ghalf-sine waveshock pulse of
11 ms duration and a 250Ghalf-sine waveshock pulse of 2 msduration on sixsideswhen heads are parked.
(When the power is notapplied to theunit, theheads are automatically located on the parked position.)

All shocks are applied in each direction of thedrive three mutually perpendicularaxes, one axis at atime.
Input levels aremeasured at the frame of thehard disk drive.

7.12 Acoustics

The following shows the acousticlevels.

7.12.1 Sound Power Levels

The upperlimit criteria of the A-weightedsound powerlevels aregiven in bels relative to onepico watt and
are shown in thefollowing table.

Background powerlevels of theacoustic testchamber foreach octaveband are to berecorded.

Soundpower levels aremeasured with thedrive supported byspacers sothat thelower surface of thedrive is
located 25 ± 3 mm heightfrom the chamberfloor. No soundabsorbing material is used.

The acoustical characteristics of thedrive subsystem are measured under thefollowing conditions.

Table 13. A-weightedSound PowerLevels

Mode A-weighted Sound PowerLevel (Bel)

Idle 4.5

Operating 4.8
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Idle mode:
Powered on,disks spinning, trackfollowing, unit ready to receive andrespond to controlline
commands.

Operating mode:
Continuous randomcylinder selection and seekoperation of actuator with adwell time at each
cylinder. Seekrate for thedrive can be calculated asshownbelow.

Dwell time = (0.5 + N) x 60/RPM

Seekrate = 1/(Averageseektime + Dwell time)

Where N = number of maximum datasurfaces( N = 4 for H2344-S4)

7.12.2 Sound Power Acceptance Criteria

Statisticalupperlimit (L Woct)stat is calculatedwith the following formula.

(LWoct)stat = (LWoct)m + k × (st)Woct

where:

(LWoct)m is the meanvalue of thesound powerlevel for samples of Ndrives.
(st)Woct is the total standarddeviation forsound powerlevel at each octaveband.

(st)Woct = SQRT( (sR)W² + (sP)Woct² )
(sR)W is the standard deviation of reproducibility forsound powerlevel.

Assume (sR)W = 0.075 B.
(sP)Woct is the standard deviation of the samples forsound powerlevel at each octaveband.
k is a coefficient determined bynumber ofsamples (N) asshownbelow.

The calculated left-handside of the criterion equation above is referred to as LWU and rounded to the
nearest0.05 bel. Theindividual terms may be rounded to thenearest 0.01 bel before calculation.

7.13 Identification Labels

The following labels areaffixed to everydrive.

1. A label placed on the top of the HDAcontains the statement“Made by IBM” or equivalent,Part
number, and MLC number.

2. A bar code label placed on thedisk drive isbased on user request. The location is to bedesignated in
the drawing.

3. Labels containing the vendor'sname,disk drive model number,serial number,place ofmanufacture and
UL/CSA logos.

Except for the bar code, thelabels may be integrated.

N 3 4 5 6 7 8 9 10 11 12 13 14 15

k 3.19 2.74 2.74 2.49 2.33 2.22 2.13 2.07 2.01 1.97 1.93 1.90 1.87
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7.14 Electromagnetic Compatibility

The drive, when installed in thehost system andexercisedwith a random accessingroutine at maximum
datarate, meets the worldwide EMC requirementslisted below.

IBM will provide technicalsupport tomeet the requirements to comply with the EMCspecifications.

United States FederalCommunications Commission(FCC) Rules and Regulations(Class B),Part 15.
IBM Corporate Standard C-S2-0001-026 (A 6 dB buffershould be maintained on theemission require-
ments).

European Economic Community (EEC)directive number 76/889 related to thecontrol of radio fre-
quency interference and theVerband Deutscher Elektrotechniker(VDE) requirements ofGermany
(GOP). IBM National Bulletin NB 2-0001-400, NB 2-0001-401, and NB 2-0001-403.

Electrostatic Discharge Susceptibility limits for a Class 2 ESDenvironmentspecified in IBM Corporate
Standard C-S2-0001-005.

RadiatedElectromagnetic Susceptibility(RES) asspecified in IBM Corporate Standard C-S2-0001-012.

7.15 Safety

The following shows thesafetystandards for thedifferent countries.

7.15.1 Underwriters Lab (UL) Approval

All models, IBM-H2172-S2, IBM-H2258-S3, and IBM-H2344-S4 comply with UL1950.

7.15.2 Canadian Standards Authority (CSA) Approval

All models, IBM-H2172-S2, IBM-H2258-S3, and IBM-H2344-S4 comply with CSAC22.2#950-M89.

7.15.3 IEC Compliance

All models, IBM-H2172-S2, IBM-H2258-S3, and IBM-H2344-S4 comply with IEC 380, IEC 435 and IEC
950.
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7.15.4 German Safety Mark

All models, IBM-H2172-S2, IBM-H2258-S3, and IBM-H2344-S4were approved by TUV on Test Require-
ments: EN 60950:1988/A2:1991.

7.15.5 Flammability

Printed circuit boardsused in thisproduct are made ofmaterial with UL recognized flammability rating of
V-1 or better. The flammability rating ismarked oretched on theboard. All other parts notconsidered
electricalcomponents are made ofmaterial with UL recognized flammability rating of V-1 orbetter, except
minor mechanical parts.

7.15.6 Safe Handling

The products are conditioned for safe handling in regards tosharpedges andcorners.

7.15.7 Environment

The productdoes notcontain anyknown or suspected carcinogens.

Environmental controls meet orexceed allapplicablegovernmentregulations in thecountry of origin. Safe
chemical usage andmanufacturing control areused toprotect the environment. An environmental impact
assessment hasbeen done on the manufacturingprocess used to build thedrive, the driveitself, and the
disposal of thedrive at the end of itslife.

Production also meets therequirements of the international treaty on chloroflurocarbon(CFC) control
known as the United Nations Environment Program MontrealProtocol, and asratified by the member
nations. Materials to be controlledinclude CFC-11, CFC-12, CFC-113, CFC-114, CFC-115, Halon1211,
Halon 1301 andHalon 2402. Although not specified by theProtocol, CFC-112 isalso controlled. In addi-
tion to the above protocol, IBMcontrols thefollowing:

All packaging materials used for theshipment of the product do not usecontrolled CFCs in themanu-
facturing process.
All manufacturingprocesses forparts orassemblies includingprinted circuit boards,will not use thecon-
trolled CFC materials afterDecember 31,1993.
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7.15.8 Secondary Circuit Protection

The drive usesprinted circuit wiring that protects thepossibility of sustainedcombustion due tocircuit or
componentfailure. Adequatesecondary over-currentprotection is theresponsibility of the using system.

The hostsystemmust protect thedrive from any electrical shortcircuit problem. A 10 ampereslimit is
required forsafetypurposes.

7.16 Packaging

The drives arepacked in ESD protective bags for shipping.
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8.0 Electrical Interface Specifications

8.1 Driver/Receiver
The drivessupportsingleendeddrivers and receivers.

8.2 Connector
The SCSIsignal connectors aredesigned tomate with AMP part number176135 orequivalent. Figure 3
shows the pin locations on the connectors.

ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
³ ³
³ ³
³ ÚÄÄÄÄÄÄÄÄÄÄÄÄ ( J 1 ) ÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ Ú( J 2 ) Ä¿ ³
ÃÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÁÄÄÄÄÄÁÄÄÄÄ´
³ . . . . . . . . . . ³
³ . . . . . . . . . . ³
ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

p i n 3 9 3 7 . . . . . . . . . . . . . 3 1 7 5 3 1

4 0 3 8 . . . . . . . . . . . . . 4 2 8 6 4 2

ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
ÚÄÄÄÄÄÄÄÄ¿ ³ ÄI D 1 ÄI D 2 ÄI D 4 D e v i c e ³

U n u s e d ³ 1 2 ³U n u s e d ³ A d d r e s s ³
ÄI N D E X³ 3 J 2 4 ³U n u s e d ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ´
ÄI D 1 ³ 5 6 ³ÄI D 2 ³ O P E N O P E N O P E N 0 ³
ÄI D 4 ³ 7 8 ³ÄL E D ³ G N D O P E N O P E N 1 ³

ÃÄÄÄÄÄÄÄÄ´ ³ O P E N G N D O P E N 2 ³
K E Y³N C N C³K E Y ³ G N D G N D O P E N 3 ³

ÃÄÄÄÄÄÄÄÄ´ ³ O P E N O P E N G N D 4 ³
+ 5 V ³ 1 2 ³+ 5 V ³ G N D O P E N G N D 5 ³

R E T³ 3 4 ³R E T ³ O P E N G N D G N D 6 ³
G N D³ 5 6 ³ÄD B 0 ³ G N D G N D G N D 7 ³
G N D³ 7 J 1 8 ³ÄD B 1 ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ
G N D³ 9 1 0 ³ÄD B 2
G N D³1 1 1 2 ³ÄD B 3
G N D³1 3 1 4 ³ÄD B 4
G N D³1 5 1 6 ³ÄD B 5
K E Y³N C 1 8³ÄD B 6
G N D³1 9 2 0 ³ÄD B 7
G N D³2 1 2 2 ³ÄP A R I T Y
G N D³2 3 2 4 ³T E R M P W R

ÄA T N³2 5 2 6 ³ÄB S Y
G N D³2 7 2 8 ³ÄA C K

ÄR S T³2 9 3 0 ³ÄM S G
G N D³3 1 3 2 ³ÄS E L

ÄI / O ³3 3 3 4 ³ÄC / D
G N D³3 5 3 6 ³ÄR E Q
R E T³3 7 3 8 ³R E T

+ 5 V ³3 9 4 0 ³+ 5 V
ÀÄÄÄÄÄÄÄÄÙ

Figure 3. 40-pin SCSIConnector
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8.3 Signal Definition

The pin assignments of interfacesignals are listed as follows:

ÚÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
³ P I N ³ S I G N A L N A M E ³ P I N ³ S I G N A L N A M E ³
ÃÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ´
³ 0 1 ³ + 5 V ³ 0 2 ³ + 5 V ³
³ 0 3 ³ R E T ³ 0 4 ³ R E T ³
³ 0 5 ³ G N D ³ 0 6 ³ D B 0 ³
³ 0 7 ³ G N D ³ 0 8 ³ D B 1 ³
³ 0 9 ³ G N D ³ 1 0 ³ D B 2 ³
³ 1 1 ³ G N D ³ 1 2 ³ D B 3 ³
³ 1 3 ³ G N D ³ 1 4 ³ D B 4 ³
³ 1 5 ³ G N D ³ 1 6 ³ D B 5 ³
³ 1 7 ³ K E Y ³ 1 8 ³ D B 6 ³
³ 1 9 ³ G N D ³ 2 0 ³ D B 7 ³
³ 2 1 ³ G N D ³ 2 2 ³ P A R I T Y ³
³ 2 3 ³ G N D ³ 2 4 ³ T E R M P W R ³
³ 2 5 ³ ÄA T T N ³ 2 6 ³ ÄB S Y ³
³ 2 7 ³ G N D ³ 2 8 ³ ÄA C K ³
³ 2 9 ³ ÄR S T ³ 3 0 ³ ÄM S G ³
³ 3 1 ³ G N D ³ 3 2 ³ ÄS E L ³
³ 3 3 ³ ÄI / O ³ 3 4 ³ ÄC / D ³
³ 3 5 ³ G N D ³ 3 6 ³ ÄR E Q ³
³ 3 7 ³ R E T ³ 3 8 ³ R E T ³
³ 3 9 ³ + 5 V ³ 4 0 ³ + 5 V ³
ÀÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

Figure 4. J1SignalAssignment

ÚÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿
³ P I N ³ S I G N A L N A M E ³ P I N ³ S I G N A L N A M E ³
ÃÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ´
³ 1 ³ ( U n u s e d ) ³ 2 ³ ( U n u s e d ) ³
³ 3 ³ ÄI N D E X ³ 4 ³ ( U n u s e d ) ³
³ 5 ³ ÄI D 1 ³ 6 ³ ÄI D 2 ³
³ 7 ³ ÄI D 4 ³ 8 ³ ÄL E D ³
ÀÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ

Figure 5. J2SignalAssignment

8.3.1 Signal Line Descriptions
Name Description

BSY BUSY indicatesthat the bus is inuse.

SEL SELECT isused by an Initiator to select a Target or by a Target tore-select anInitiator.

C/D CONTROL DATA indicateswhether control (1) or data (0) information is on the bus.

I/O INPUT/OUTPUT indicateswhether the data on the bus is aninput (1) to theInitiator or an
output (0) to theTarget. Thisline is alsoused todifferentiatebetweenSELECTION phase (0)
and RE-SELECTIONphase(1).
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MSG MESSAGE isdriven by Target andindicates a messagephase.

REQ REQUEST isdriven by Target andindicates arequest for aREQ/ACK datatransferhandshake.

ACK ACKNOWLEDGE is driven by theInitiator and indicates anacknowledgement of aREQ/ACK
datatransferhandshake.

ATN ATTENTION is driven by anInitiator to inform a Targetthat theInitiator has amessage ready.

RST RESET clears allSCSI devicesfrom the bus andresetsthem.

Note: The target will notdrive this line.

DB(n) 8 databits are used to transfer data over thebus. DB (7) is themost significant.

DB(P) PARITY bit associated with DB (7-0).Data parity is odd.

ID(n) Thesesignalpins are used to set thedrive address.

INDEX The signal is for reference, and thefunction is notspecified.

LED The signal is for reference, and thefunction is notspecified.

8.4 Cabling

The maximumcable lengthfrom the hostsystem to thedrive is limited to 6meters with externalstandard
termination(220 Ω to the TERMPWRline and 330Ω to ground) orequivalent.

The maximumcable length depends on thecondition of various electrical parameters of theinterface. IBM
will offer technical guidance on a requestbasis.

8.5 Device Address

The drive recognizes its deviceaddress,namely SCSI ID, with the condition of-ID1, -ID2 and -ID4. The
signalcondition and thedeviceaddress areshown inFigure 3 onpage 27.

8.6 Signal Termination
The drivedoes not havetermination nor pull upresistors for theSCSI interface.
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