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| BM OEM STORAGE PRODUCTS
Updat e June 28, 1996

Model s DBOA- 2360, 2528, 2540 & 2720 IBM Hard Di sk Drive

htt:\\ww st orage. i bm com st orage\t echsup\ hddt ech\ hddt ech. ht m

The latest 2.5" disk drives fromI|IBM provide up to 720 MB in a slim
12. 5mm hi gh package. Using the |latest MR head technol ogy | BM provi des
hi gh perfornmance drives particularly suited to the nobile conputing
mar ket .

Appl i cations

Hi gh perfornmance portable conputers
Non-1T - process control/fax
* Renovabl e/ secure storage units

Feat ures Benefits

* 361/528/541/ 722 MB at (512 bytes/ * High capacity 2.5" drives.
sector).

* |DE interface with DVA data transfer * Popul ar interface with
- Single word: node 2 (8.3 MB/sec). excel | ent performance

- Multi word: nmode 1 (11.1 MB/sec).
* PIO data transfer - node 3
(11.1 MB/sec).

* Shock 500G (2ms) non op. Al 6 axis * Robust design for portable
nount i ng. conputing applications.

* Media data rate 26.9/39.54 Miits/s * Excellent data rate across
(8 zones). di sk surface.

* Rotational speed 4000 rpm
* Average seek 13 milliseconds (Read).

* Magneto resistive heads. * H gh areal density, |ow
conponent count.

* 64K Read Buffer * Fast access to data and

* 32KB Wite i mproved throughput.

* ECC on the fly

* 0.95 watt idle power * Low power for battery

* Power saving nodes power ed applications.

* Spin up 2.3 sec (typical). * Fast recovery from
st andby.

* MIBF 300, 000 hours. * Assured reliability.

El ectrical Connector Locations
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Drive Address

A junper cable is available at the interface connector to determ ne the
drive address.

Usi ng Cabl e Sel ection, the drive address depends on the condition of pin
28 of the AT interface cable. In the case when pin 28 is ground or |ow,
the drive is a Master. If pin 28 is open or high level, the drive is a
Sl ave.

| Driveside |
| 3 1 |
| |
| 0 0  .......... o o0 o 49 o |o| 47 | Junper
| | | | Position-1
| 0 0  .......... o o0 o 50 o |ol 48 | (Master)
| |
| 4 2 |
| Driveside |
| 3 1 |
I I
| 0 0 ..., o o0 o 49 o o 47 | No Junper
| | (Slave)
| 0 0 ..., o o0 o 50 o o 48
I I
I 4 2 |
| Dri vesi de |
I 3 1 |
I I
| (o T o 0O o0 o 49 o o 47 | Junper
X | Position-3
| 0 0  .......... o o0 o 50 |o o] 48 | (Cable
lfF e | Selection)
| 4 2 |

The maxi mum cable length fromthe host systemto the HDD plus circuit
pattern in the host systemshall not exceed 18 inches.

AT Si gnal Connect or
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The AT signal connector is designed to mate with Dupont part nunber
69764- 044 or equival ent.

I I

| Drive |

| Pin |

| 43 19 3 1 49 47 |

I I

| o |

| o o 0O 0 0 0 0 O 0O 0 0 o o o

| o o 0O 0 O o o 0O 0 0 0-0 O -

I I
44 (20) 4 2 50 48

44 pin AT Connector

1. Pin position 20 is left blank for secure connector insertion
2. Pin position 47 through 50 are used for drive address setting.

Data Organi zation

DBOA -2720 - 2540 -2528 - 2360
Head Nunber 16 16 16 16
Sect ors/ Track 63 63 63 63
Cyl i nder Number 1400 1050 1024 700
Sector Size 512 512 512 512
Tot al Cust oner 1,411,200 1,058,400 1,032,192 705,600
Usabl e Dat a

Sectors

Tot al Custoner 722NB 541MB 528MB 361MB
Reusabl e Dat a

Byt es

DC Power Requirenents

Suppl y Vol tage +5 Vol ts

Power Supply R pple 100 nv p-p max

(0-20 Mz) (1)

Tol erance (2) +/ - 5%

Suppl 'y Current Pop. Mean
Idl e average (3) 0.19 A RVB
Read/ Wite 0.46 A RMVB
Seek average (4) 0.46 A RVB
St andby 0.06 A RV
Startup 0.94 A RV
(mexi mum( peak) (5)

Supply Rise Tine 7-100 ns

Not es

1. The maxi mum supply ripple is neasured at 5V input of the HDD.
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2. The disk drive shall not incur damage for an over voltage condition
of +25% (maxi mum duration of 20ms) on the 5 volt nomi nal supply.

3. Idle current is specified at inner track.

4. The seek average current is specified based on three operations per
100.

5. The worst case operating current includes notor surge

Signal Definition

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

PIN Signal /0 PIN Signal 1/0 B

01 -HRESET I 02 G\D )
03 HO7 1o 04 HO8  1/0
05 MO  1/0 06 HO9  1/0
07 HO5 1o 08 WO  1/O
09 HO4  1/o 10 W1 1/o
11 HoO3  1/o 12 HWi2 1o
13 M2  1/0o 14 HWM3  1/o
15 M1 1/o 16 W4  1/o
17 HoO  1/o 18 W5 1/o
19 @ (20 key
21 owRQ 22 a0
23 -How 1 24 a0
25 MR 1 26 a0
27 oYy o 28 CsEL 1
29 DwX 0 a0
31 HRQ o 32 -HOos16 o
T 34 -PDIAG  1/O
T 36 W02 1
37 -0 1 38 -WCsL 1
‘39 -pAsP  1/o 20 ao
41 +5V Logic  PWR 42 45V Motor PR
43 a0 a4 (Resv)
Not e
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"O' designates an output fromthe Drive.

"I" designates an input to the Drive.

"I/ O designates an input/output comon.

"PWR' designates a power supply to the Drive.

"(Resv)" designates reserved pins which nust be | eft unconnected.

There are two i nput pins for +5 V power supply, "+5V LOGd C' and
"+5V MOTOR'. "+5V LOA C' is connected to the internal logic circuits
and "+5V MOTOR' is connected to the spindle notor and notor driver.

It is possible to turn on and off "+5V LOG C' by an external swtch

circuit to reduce power consunption to the |east possible. In this
node, a voltage drop out due to the notor spin up current can be
reduced by connecting "+5V MOTOR' |line into the system power source
directly.

If the above power nmanagenent option is used, all signal lines that
will be electrically active in the host systemwhile the HDD is

di sconnected from power line, shall be isolated by Three-State |ine
drivers. Internal |eakage through ESD protection circuit may pul

down LPUL (Least Positive Up Level) of |ogic signal belowthe
speci fication.

Use both lines in parallel, for regular HDD applications.

Command Descri ption

The foll owi ng Conmands are supported by the Drive:

Commands ( HEX)
Check Power Mbde (E5)
Check Power Mode* (98)
Di sabl e Password (F6)
Execute Drive Di agnostics (90)
Erase Prepare (F3)
Erase Unit (F4)
Format Track (50)
Freeze Lock (F5)
Identify Drive (EC
Idle (E3)
I dl e* (97)
Idle | nmedi ate (ED)
I dl e | nedi at e* (95)
Initialize Drive Paraneters (91)
Read Buffer (E4)
Read DVA (retry) (C8)
Read DVA (no retry) (C9)
Read Long (retry) (22)
Read Long (no retry) (23)
Read Multiple ()
Read Sectors (retry) (20)
Read Sectors (no retry) (21)
Read Verify Sectors (retry) (40)
Read Verify Sectors (no retry) (41)
Recal i brate (1X)
Seek (7X)
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Set Features (EF)
Set Multiple (CB)
Set Password (F1)
Sl eep (EB)
Sl eep* (99)
St andby (E2)
St andby* (96)
St andby | nedi at e (EO
St andby | rmedi at e* (94)
Unl ock (F2)
Wite Buffer (E8)
Wite DVA (retry) (CA
Wite DVA (no retry) (CB)
Wite Long (retry) (32)
Wite Long (no retry) (33)
Wite Multiple (C5)
Wite Sectors (retry) (30)
Wite Sectors (no retry) (31)
Wite Verify (30

Qper ati ng Modes

Start up tine period fromspindle stop or power down.

Seek

Seek operation node.

Wite operation node.

Read

Read operation node.

Idle

Spi ndl e notor and Servo system are working nornmally. O her nodul es
except the servo control and Host Interface are sleeping. Comands
can be received and processed i nmedi atel y.

St andby

Spindl e notor is stopped. Al nodul es except Interface are sl eeping.
Commands can be received imediately. HDDis an interrupt waiting
nmode with the | owest power dissipation.

1. Upon power down or Spindle stopped, a head | ocking nmechanismwl|
secure the heads in the ID parking position.

2. Sleep conmand is handled |ike the Standby command. Recovering
from standby node does not need soft reset nor hard reset.
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El ectromagnetic Conpatibility

The Drive neets the follow ng EMC requirements when installed in the
user system and exercised with a random accessing routine at naxi mum
data rate:

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

Eur opean Econonic Conmmunity (EEC) directive #76/889 related to the
control of radio frequency interference and the Verband Deutscher
El ekt rot echni ker (VDE) requirements of Germany (GOP).

Operating Environnment

Hum dity
Oper ating 8% to 90% non-condensi ng
Rel ative
Non- Oper at i ng 5% to 95% non-condensi ng
Rel ative

Wet Bul b Tenperature:

Maxi mum Wet Bul b:

Operating 29. 4 degrees C non-condensi ng
Non- Qper ati ng 40 degrees C non-condensi ng
El evati on:

Qperating Altitude -300 to 3000m

Shi p/ St or age -300 to 12000m

Al titude

Tenper at ur e:

Qperating 5 to 55 degrees C*

St or age 0 to 65 degrees C

Shi ppi ng -40 to 65 degrees C

Tenper ature G adi ent 20 degrees C per hour (maximum

(Operating, Storage & Shipping)

The systemis responsible for providing sufficient air novenment to
mai ntai n surface tenperature bel ow 60 deg C at the center of top
cover of the drive.

Air Cool i ng Requirenent

The host system nmust provide sufficient air flow across the drive to
maintain the tenperature at | ess than 60 degrees C (neasured at the
center of the drive's top cover).

Operating Shock

The Drive will withstand (with no hard error) a 100G hal f-si ne wave
shock pul se of 2ns duration.
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Non- Oper ati ng Shock

The Drive will withstand (with no pernmanent damage or degradation in
performance) a 120G hal f-si ne wave shock pul se of 11ns duration or
500G for 2ns.

Operating and Non-Qperating Vibration

Due to the conplexity of this subject we recommend that users contact
the Distributor to discuss howto performthe necessary neasurenments
if they believe this to be an area which requires eval uation.

Caution of Usage

DO NOT PRESS on the CENTER of the drive.

* Do not press when you take out the drive.
* Do not press when you carry the drive.
* Attach the drive free from pressing force.

Mechani cal Data

Di nensi ons DBQA- 2720/ 2540/ 2528/ 2360
Hei ght (mm) 12.5

W dt h( nm) 69. 85

Lengt h(mm 100. 2

Wi ght (gram 140 Max

Mounting Orientation:

The drive will operate in all axes (6 directions). The drive wll
operate within the specified error rates when tilted +/ -5 degrees
fromthese positions.

Performance and error rate will stay within specification limts if
the drive is operated in the other permissible orientations from
which it was formatted. Thus a drive formatted in a horizontal
orientation will be able to run vertically and vice versa.

The reconmmended nounting screw torque is 3+/-0.5 kgf. cm

The reconmended mounting screw depth is 3.0 +/-0.3mm for bottom and
3.5 +/-0.5mm for horizontal nounting.

The drive nust be securely nounted in the systemto prevent notion
or vibration during a seek operation or spindle rotation using
appropriate screws or equival ent nounting hardware.

Vi bration and shock tests are to be conducted with the drive nounted
to the equi pnent using the bottom four screw hol es.

SI DE VI EW
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REAR  12.5 +0.2mm —---(4X)MB | FRONT
-0. 3mm| | |
- e e e e oo - Vo s s m e e e e e e e e m -
| ol | ol |
|- 38.1+/-0.25mm-|- 34.93 -|
[+/-0.4 mm |
BOTTOM VI EW

|| |
3 :
REAR 69. 85+/ - 0. 25mm| | FRONT
|| |
(. I
(. |

|- 38.1+/-0.25mm-|- 34.93 -|
| +/ - 0. 40mm |

The maxi mum al | owabl e penetrati on of the nounting screwis 3.5nmm

This disk drive can be danmaged by El ectro-Static D scharge; please follow
recormended ESD procedures before unpacking or handling the drive. Ask
your Dealer for details if you need assistance.

The drive nust be protected against Electro-Static Di scharge 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 damage 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.

AWMP is a trademark of AMP Incorporated

Mol ex is a trademark of Mol ex |ncorporated.

DATA MATE is a tradenmark of AMP Incorporated

Western Digital is a trademark of the Western Digital Corporation
NEXT is a trademark of NEXT Corporation.

This data sheet is not a substitute for the full product specification,
whi ch shoul d be used when detailed information is required.
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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 OCEM representative. Data
subj ect to change without notice.
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