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| BM OEM STORAGE PRODUCTS H3133- A2, H3171- A2, H3256- A3, H3342- A4

| BM CEM has introduced a new range of disk drives for the desktop persona
conputer marketplace. Available in four popular capacity points with AT
interface, the drives provide excellent performance and inmproved reliability.
APPLI CATI ONS

- Desktop personal computers
- Low end file servers

FEATURES BENEFI TS

- 133, 171, 256 and 342 MB formatted - Generic range of popul ar
capacity (512 bytes/sector) storage capacities

- 8.3 MB/s interface data rate - Fast interface data rate
supported

- 26.4 Mo/s (OD) nedia data rate - Excel l ent perfornmance on
19.0 Mo/s (ID) media data rate | ong records

- Average seek tinme 14 ns (Read) - Fast access to data

- 96 KB three segment buffer - Fast data retrieval in
Read ahead caching with LRU mul ti-tasking applications
(least recently used) segnent
updat e

- Industry standard nounting - Ease of installation

The drive can be nounted with
any of its six surfaces facing

down
- ECC on the fly - Inproved data throughput
- Sel ect abl e power nmanagenent node - Reduced power consunption
- Robust design for EMJ RFL - Easy integration across multiple
pl at f or s
- MIBF 250, 000 hours - Assured reliability
CONNECTORS
Pin1 AT I/F Pin 2 Pin 1
Connect or
Power JAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ;
Connector UA;  AAAAA; Back Side of Drive 3
s 3 UA¢ - JP7 3
3 3 3 3QOption Block 8
3 3 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ;, 3
AT I/F 33 33
Connector? 3 3 3
3 3 3 3
3 3 3 3
3 3 3 3
3 3 Logic Card 3 3
3 3 3 3

Page 1



H3XXXx-ax. sum

s AR AAAAAAAAAAAAAAAAAAAAAAAAAAAAARARAD 3
Power AAU 3
Connect or AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

There is a choice of 2 power connections to this drive. One DC power
connector is designed to mate with AVMP PN 1-480424 (using AMP pins

PN 350078-4). The other (3 pin) DC power connector is designed to

mate wi th MOLEX 5480-03 (using MOLEX pins 5479). Equival ent connectors
may be used. Pin assignnments are shown bel ow, as viewed fromthe end of

the drive.

Pin# 43 2 1 1 2 3
ELTTITTTTIETTTTETT» UAAAAAAAAAAAA;
(o] [o] 3 UC UC UC3
o O O O o [o] 3 33 33 33 3
°o ° $ AU AU AU 3
ELTTITTTTEIITTTIT Ya AAAAAAAAAARAAY
+5V GNDGN\D +12V +5V +12V GN\D

AT S| GNAL CONNECTOR

The drive uses single-ended drivers and receivers. The connector is
designed to mate with 3M part 3417-7000 or equival ent.

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ;
3
3

3
3
3

3300033 3

SAARACE ... 3 0000 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

Note: It is intended that the hard disk drive should only be in electrica
contact with the chassis of the PC at a designated set of nounting hol es.

O her electrical contact may degrade error rate performance. As a result of
this it is recomended that there should be no netal contact to the hard

di sk drive except at the nounting holes or the side rails into which the

nmount i ng hol es are tapped.
OPTI ON BLOCK

Junper Settings

Junpers may be fitted to select the follow ng options:

Pi n Nunbers
MASTER acti ve 1-2
SLAVE active 3-4
Cabl e sel 5-6
LED drive |lines 13-14
MASTER SLAVE LED
3 3 3

JP1 JP2 JP3 JP4 JP5 JP6 JP7 3

3

0O o 0 0o o o o =

V)
3
3
3
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CABLE SEL

SHI PPI NG DEFAULT SETTI NGS
MASTER is set to on (ie junper on pins 1-2)
No other junpers are fitted

Note: LED connections, pin 13 can source up to 18 mA. Pin 14 can sink

up to 100 mA.
The j unper

DATA ORGANI ZATI ON

posi tions JP1, JP2, JP3 nust not be sel ected concurrently.

H3133- A2 H3171- A2 H3256- A3 H3342- A4
Physi cal Layout
Byt es per Sector 512 512 512 512
Sectors per Track
(1D OD) 56/ 84 56/ 84 56/ 84 56/ 84
Nunmber of heads 2 2 3 4
Number of di sks 1 1 2 2
Data Sectors per
Cyl i nder 112/ 168 112/ 168 168/ 252 224/ 336
Spare Sectors per
Zone 224/ 336 224/ 336 336/ 504 448/ 672
Data Cyli nder 620/ 1140 1280/ 1140 1280/1140 1280/1140
# of ID Data Sectors 69440 143360 215040 286720
# of OD Data Sectors 191520 191520 287280 383040
Total Data Bytes
(Note 1) 133611520 171458560 257187840 342917120
Logi cal Layout
(Note 2)
Number of Heads 15 10 16 16
Nurmber of Sectors/
Track 17 34 36 48
Number of Cylinders
(Note 3) 1023 984 872 872
Maxi mum RBA 260864 334560 502272 669696
Total |ogical Data
Byt es 133562880 171294720 257163264 342884352
Not e:
1. Total Data Bytes
A mexi mum physi cal usabl e data capacity.
2. Logical Layout
Logi cal layout is inmaginable HDD paraneter (nurmber of Heads ie) which

is used to access HDD fromsysteminterface. Logical |ayout to Physica
| ayout (actual Head Sector ie) translation is done automatically in the
HDD. Default setting can be obtained by issuing | DENTIFY DRI VE command

3. Logical Cylinders
Thi's nunber includes one cylinder which is to be used for diagnostic
program use.

OPERATI NG ENVI RONVENT
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Qperating Conditions

Tenper at ure

Rel ative Humidity
Maxi mum Wet Bul b
Tenperature

Maxi mum Tenper at ure
G adi ent

Al titude

Shi ppi ng Conditions

Tenperature

Rel ative Humidity
Maxi mum Wet Bul b
Tenperature

Al titude

St orage Conditions

Tenperature

Rel ative Humi dity
Maxi mum Wet Bul b
Tenperature

Al titude

Not e*
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5 to 55 degrees C*
8 to 90% non- condensi ng

29. 4 degrees C non-condensi ng

15 degrees C/ Hour
-300 to 3,000 m

-40 to 65 degrees C
5 to 95% non- condensi ng

35 degrees C non-condensi ng
-300 to 12000 m

0 to 65 degrees C
5 to 95% non- condensi ng

35 degrees C non-condensi ng
-300 to 12000 m

The systemis responsible to provide sufficient air nmovement to maintain
surface tenperature bel ow 60 degrees C at the center of top cover of the

drive.

Oper ati ng Shock

The hard disk drive neets |BM Standard C-S 1-9711-007 for the S5 product

classification.

The hard disk drive neets the following criteria while
operating in respective conditions described bel ow.
consi sts of ten shocks inputs in each axis and direction for tota

The shock test
of 60.

There nmust be a del ay between shock pul ses, |ong enough to allow the

drive to conmplete al

No errors

necessary error recovery procedure.

5 G 11 ns hal f-sine shock pul se

No data | oss, seek errors or pernmanent damage
10 G 11 ns hal f-sine shock pul se

No data | oss or permanent damage
15 G 5 ns hal f-sine shock pul se
30 G 4 ms hal f-sine shock pul se

Operating Vibration

Due to the conplexity of this subject we reconmend that users contact the
I BM t echni cal support group representative to discuss how to performthe
necessary neasurenents if they believe this to be an area which requires
eval uati on.

DC PONER REQUI REMENTS

The followi ng voltage specifications apply at the file power connector.
Damage to the file electronics may result if the power supply cable is

connected or disconnected while power is being applied to the file

(No hot plug/unplug is allowed). There are inductive loads in the file
whi ch coul d cause destructively high voltage spikes on the file if the
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power connection is opened. There is no special power on/off sequencing
required.

Nom nal Supply

Vol t ages +5 Vol ts +12 Volts
Maxi mum Ri ppl e
(0-10 MHz) 100 nV p-p 150 nV p-p
Vol t age Supply Tol erance
(incl ripple) +/ - 5% + 10%/-8%
Power Supply
Current (Anmps) +5 Vol ts +12 Volts
Start peak 0.5 1.10
I dl e average 0. 16 0.14
Random R/ W 0. 46 0.54

During the file start up and seeking, 12 volt ripple is generated by the
file (referred to as dynanmic loading). |If several files have their power
dai sy chai ned together then the power supply ripple plus other file's
dynam ¢ | oading nust remain within the regul ati on tol erance of +10/-8%

A common supply with separate power |eads to each file is a nore desirable
met hod of power distribution.

To prevent external electrical noise frominterfering with the file's
performance, the file nust be held by four screws in a user system frane
whi ch has no electrical |evel deference at the four screws position, and
has less than +/- 300 millivolts peak-to-peak | evel deference to the
file power connector ground.

S| GNAL DEFI NI TI ON

The pin assignments of interface signals are listed as foll ows:

PIN Signal /0 PIN Signal /0O
01 -HRESET I 02 G\D
03 HDO7 /0O 04 HDO8 /O
05 HDO6 /0O 06 HDO9 /O
07 HDO5 /0O 08 HD10 /0
09 HDO4 /0O 10 HD11 /0O
11 HDO3 /0O 12 HD12 /0O
13 HDO02 /0O 14 HD13 /0O
15 HDO1 /0O 16 HD14 /0O
17 HDOO /0O 18 HD15 /0
19 G\D (20) Key
21 (Resv) 22 G\D
23 -H Oow I 24 GN\D
25 -HOR I 26 G\D
27 (Resv) 28 CSEL
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29 (Resv) 30 G\D

31 HRQ (0] 32 -H OCS16 (0]
33 HAQ I 34 -PDI AG /0
35 HA00 I 36 HA02 I
37 -HCSO [ 38 - HCSI [
39 -DASP /0 40 G\D

Not e:

"0' designates an output fromthe Drive

"I" designates an input to the Drive

"1/ O designates an input/output comon.

"(Resv)" designates reserved pins and all of these have to be l|eft
unconnect ed.

CABLI NG

The maxi mum cable length fromthe Host systemto the drive, plus the
circuit pattern length inside the Host systens, nust not exceed 18 inches
(45.7 cm.

I NTERFACE

Thi s data sheet describes sone aspects of the host interface to ATA drives.
The interface conforns to the CAM draft proposal for an AT attachnent
with certain limtations described bel ow

Format Track Alternate Sectors

The drive does not support alternate sector |ocations, and will ignore any
descri ptors whose val ues are 20h (Unassign Alternate Sector) or 40h
(Assign Alternate Sector), without returning an error

Format Track Interleave Factor
The drive only supports an interleave factor of 1:1, and will ignore any
other specified interleave, w thout returning an error.

Format Track Sector Count

The drive will return an Abort error if the specified sector count is not
the sane as the nunber of sectors per track designated by the drive in the
Initialize Drive Paranmeters command, or default setting as reported by
Identify Drive command

Format Track Sector Number

The drive will return an Abort error if any sector number in the format
table is zero or greater than the actual nunber of sectors per track, or
the sane sector nunber is used nore than once in the format table. The
drive always operates with sectors nunbered consecutively between one
and the nunber of sectors per track.

Initialize Drive Paraneters

The paraneters specified in the initialize Drive Paraneters command are
only in effect until the next power off, soft reset, or hard reset
operation. Afterwards, the default parameters in the Identify Drive
information will be in effect.
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Seek Overl ap

The drive will wait for the seek to conplete before interrupting the host.
Therefore, no seek overlap can occur. This will be transparent to the
host except that perfornance may be degraded in certain environnents
where the host could performother work while waiting for seek conplete,
such as nulti-tasking operating systens.

The foll owi ng Cormands are supported by the Drive:

Data i n Conmands ( Hex)
I dentify Drive (EC)
Read Buffer (E4)
Read Long (& retry) (22)
Read Long (no retry) (23)
Read Ml tiple (C4)
Read Sectors (& retry) (20)
Read Sectors (no retry) (21)

Data Out Conmmands ( Hex)
Format Track (50)
Wite Buffer (E8)
Wite Long (& retry) (32)
Wite Long (33)
Wite Miltiple (C5)
Wite Sectors (& retry) (30)
Wite Sectors (31)

Execution includes the transfer of one or nore 512 byte sectors of data
(>512 bytes for Read Long) fromthe Drive to the Host for Data IN and from
the Host to the Drive for Data Qut conmands.

Data Qut Commands ( Hex)
Read Verify Sectors (& retry) (40)
Read Verify Sectors (41)
Seek (7X)
Set Multiple (CB)
Execute Drive Di agnostics (90)
Initialize Drive Paraneters (91)
Set Features (EF)
Recal i brate (rx
St andby | medi at e (EO
Idl e I nediate (El)

Execution of these commands involves no data transfer.

Note: Read Multiple, Wite Miultiple and Set Multiple conmands are not
supported on drives with only 32K ROM

REG STERS

Addr ess I nput Regi ster Qut Regi ster
1FOh Dat a Dat a

1F1h Error Feat ures

1F2h Sect or Count Sect or Count
1F3h Sect or Nunber Sect or Nunber
1F4h Cylinder Low Cylinder Low
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1F5h Cylinder High Cylinder High
1F6h Dri ve/ Head Dri ve/ Head
1F7h St at us Command

3F6h Al ternate Status Devi ce Control
3F7h Drive Address Not Used

The host uses the register interface to comunicate to and fromthe
drive. The registers are accessed through the host port addresses shown.

The host should not read or wite any registers when the Status Register
BSY bit=1.

ELECTROVAGNETI C COWPATI BI LI TY

The Drive neets the followi ng EMC requirements when installed in the user
system and exercised with a random accessing routine at maxi num data rate:

United States Federal Communication Conmi ssion (FCC) Rul es and Regul ation
Part 15, Subject J-Conputer Devices "Class B Linmts".

Eur opean Econonic Comunity (EEC) directive #76/889 related to the control
of radio frequency interference and the Verband Deut scher El ektrotechniker
(VDE) requirenents of Gernany (GOP).

MECHANI CAL DATA

Di mensi ons

Hei ght 25.4 +/- 0.4 mm
W dt h 101.6 +/- 0.4 mm
Dept h 146.0 +/- 0.6 mm
Wi ght 510 g maxi num

Mounting Orientation
The Drive can be nounted in any axis (6 directions).

L 146 + - 0.6. ..o, |

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ; AAA

&

101.6 +/- 0.4

W oW W W W W W W W w Ww W
W W W W W W www w w

3
3
3
3
3
3
3
3
3
3
3
3
3

3

AU O o O O ARARARA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAUAAA 3
|..41.6 +/- 0.2..]....... 60 +/- 0.1...... | 16| (6X) UNC 6-32 (1)
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[----mnn- 44, 4o - [----- 60.3----|
UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ;
UA,  AABAA; o 0 s
3 3 UA(, 3
3 3 3 3 3 Rear

Front 3 3 AAU 3
33 \ AAAA 3
3 3 \ AAAA 3
33 \ ARAA 3
3 3 \ AAAA o3
33 \ AAAA 3
3 3 \ AAAA 3
33 \ARR; 3
3 3 3 3
AAU 0 U 3

AA(4X) UNC 6-32 (2)

The nmaxi mum al | owabl e penetration of the mounting screwis (1) 3.5 mMn
(2) 6 mMm

PACKAG NG

The drive nust be protected against Electro-Static Discharge especially
when bei ng handl ed. The safest way to avoid danage is to put the drive
in an anti static bag before ESD wist straps, etc are renoved.

Drives should only be shipped in approved containers, severe danmage
can be caused to the drive if the packagi ng does not adequately protect
agai nst the shock | evels induced when a box is dropped. Consult your

| BM mar keting representative if you do not have an approved shi pping
cont ai ner.

AWP is a trademark of AMP I ncor porated
Mol ex is a trademark of Mol ex |ncorporated.
DATA MATE is a trade mark of AMP | ncor por at ed.

This data sheet is not a substitute for the full product specification,
whi ch shoul d be used when detailed information is required.

Product Description data represents IBM s design objectives and is

provi ded for conparative purposes; actual results nmay vary based on

a variety of factors. This product data does not constitute a warranty.
Questions regarding IBMs warranty terns or nethodol ogy used to derive
this data should be referred to your |BM CEM representative. Data

subj ect to change without notice.
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