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Shock and Vibration

The equipment shall not suffer damage nor fail to perform as
specified after having been subjected to the following shock and
vibration under non-operational conditions:

Shock

Internal bracing is allowed if needed to meet this requirement.
Eighteen (18) impact shocks of 5 g's (+ 10%) consisting of three
shocks in opposite directions along each of three mutually per-
pendicular axes. Each shock impulse shall be a half sine wave
with a time duration of 11 (+ 1) milliseconds.

Vibration

Internal bracing is allowed, if needed, to meet this requirement.
1.5 g's (+ 10%) for the 5 to 55 Hertz range for four hours on each
axis with a 20-minute frequency scan.

Diskette Cartridge Storage and Handling

Operating procedures recommended by IBM in the reference of
Paragraph 2.1.2 should be followed to protect the Diskette and
increase its operating life.

Cleanliness

The Model 277 Diskette Drive System is designed for use in commercial
and industrial environments. However, no air filters or forced-air
systems are provided within the Diskette Drive; hence, optimum per-
formance can be expected when used in a computer room environment
with the resultant air cleanliness found in such a location. Dust
and other airborne contaminants are a major threat to the operating
1ife of the media and drive recording and positioning systems. In
applications where the Diskette Drive is operated within another
cabinet or enclosure, installation of a filtered, positive pressure
air circulation system is recommended to improve Diskette Drive System
reliability.

Electrical Power Requirements

D.C. Power

The following D.C. Power is required per Dual Diskette Drive:

+5V DC + 5% 1.7 Amps nominal running

2.2 Amps maximum running
Spindle Power 1.2 Amps nominal running
(Limits: 7.0 - 10.0V) 2.0 Amps maximum running

10 Amps maximum 50 MS maximum surge
1% Duty Cycle Max (Starting Spindle Motor)
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Recording Density

Data is recorded at a nominal density of 6536 (+ 4%) flux changes
per inch for an all 1's pattern on the innermost track, and 3672
(+ 4%) flux changes per inch for an all 1's pattern on the outer-
most track.

Recording Capacity

Unformatted data capacity is 3.1 megabits per Diskette and 41 kilo-
bits per track, single-side recording. With the IBM 3740 Diskette
format, data capacity is 1.9 megabits per Diskette and 26.6 kilobits
per track, existing single-side recording. Seventy-seven (77) tracks
are available.

Write Data Transfer Rate

The Write Data Bit rate is determined by the Controller. The nominal
bit rate is 250 kilobits per second. To insure that the recording
density and the read data bit rate are held within the specified
Timits, the Write Data Bit rate shall not vary more than +0.3% from
nominal. '

Read Data Transfer Rate

The Read Data Bit rate is determined by the recording density and
the rotational speed of the Diskette being read. The nominal bit
rate is 250 kilobits per second. Due to variations between Diskette
Drives and Controllers, this bit rate may vary as much as +17% on an
instantaneous basis (including pulse crowding effects).

Recoverable Read Error Rate

A Recoverable Read Error is defined to be a read error corrected by

no more than three attempts to read the record in error. The Recover-
able Read Error Rate is less than one error per 109 bits read. Al]l
error rates are quoted for reading and writing on the same machine
without removal and re-insertion of the Diskette. All error rate
tests are to be performed with a new (unused) Diskette.

Non-Recoverable Read Error Rate

A Non-Recoverable Read Error is defined to be a read error which
cannot be corrected after three attempts to read the record in error.
The Non-Recoverable Read Error Rate is less than one error per 1012
bits read. Errors caused by the Diskette (i.e., due to surface
flaws, etc.) shall not be included in the computation of the Non-
Recoverable Read Error Rate.

Data Addressing

Track Locations

The Diskette Drive is designed to locate data at the 77 defined tracks
on the initialized surface of an IBM 3740 Diskette. Recorded tracks
after tunnel erasure are 0.012" on 0.021" centers. The 77 tracks are
numbered from 00 for the outermost track to 76 for the innermost track.
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Motor Speed Regulation

Direct-Coupled DC Spindle Motor:

Average Diskette Rotational Speed:

- 360 + 7 rpm
Instantaneous Speed Variation:
- + 5 rpm

Motor Start Time

The Diskette Drive comes up to speed and attains operational status
within 1 second after the application of Drive DC or Diskette
insertion.

5.4.6 Head Loading

Actuator

Each Diskette is moved into contact with its read/write/erase head

by a solenoid-controlled head actuator. An interface signal separ-
ately activates each head load actuator and allows a pressure pad

to bring the selected Diskette into contact with the read/write/erase
head with the proper contact pressure.

Head Engage Time

The Head Engage Time is less than 40 milliseconds.

Head Contact Force

The head-to-disk contact force is 17 grams nominal, as established
by testing and vendor recommendations.

5.5 Safety Requirements

5.5.1 Interlocks

An interlock indicating that a Diskette has been properly mounted
in the Diskette Drive is provided for each individual unit within
the dual drive. This interlock inhibits operation of the spindle
motor and generation of the Ready interface signal when Diskettes
are not properly mounted in the Diskette Drive.

5.5.2 Heat Dissipation

Nominal heat dissipation for the all-DC power Diskette Drive is
150 BTU per hour. Average operating power is 44 watts.
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Seek Complete

A negative level on this line indicates that a seek or restore
operation has been completed. A positive level on this line in-
dicates that a seek operation is in process. This signal is
gated by either Drive Select Tine.

Restore

A negative level on this line causes a lTow-speed repositioning of
the heads to Track 00. This line takes priority over the Track
Address Difference Register 1ines within the drive. This signal
is gated by either Drive Select Tine.

Spindle Motor Enable

A negative level on this line energizes the spindle motor.

The Spindle Motor attains operating speed within 1 sec. after
application of the negative level to this line. This signal is
gated by either Drive Select line. :

Remote Eject 0

A negative level on this line energizes a relay that ejects the
Diskette in Side 0. This line shall be held at the negative level
for 1 second to allow operation of the eject mechanism. This signal
is gated by either Drive Select Tine.

Index 1

This Tine is normally at the positive level. A one millisecond
pulse to the negative level is transmitted on this Tine once for
each revolution of the Diskette in Side 1 (left side when viewed
from front panel looking toward rear of drive) as the Diskette
index hole passes the index hole sensor. This line is logically
Or'd internally with Index 0. This signal is gated by the Drive
Select Right Tine.

Ready 1

A negative level on this line indicates that a Diskette is loaded
in Side 1 and is within 90% of operating speed. This line is
logically Or'd internally with Ready 0. This signal is gated by
the Drive Select Right line. If the spindle is turned off by
spindle enable and a disk is Teft in Side 1, this line will remain
true.

Remote Eject 1

A negative level on this line energizes a relay that ejects the.
Diskette in Side 1. This Tine shall be held at the negative level
for 1 second to allow operation of the eject mechanism. This signal
is gated by either Drive Select line.
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Write Protect 1

A negative level on this line indicates that the Diskette in Side 1,
the right-side head, is Write Protected and that the drive Write
circuitry is prevented from writing on this Diskette. This signal
is Or'd internally with Write Protect 0 and is selected with Drive
Select Right.

Direction Select

The level on this line defines the direction of motion of the head
positioner when the Step Tine is pulsed. A negative level defines
the direction as inward (higher track number) and a positive level
as outward (lower track number and away from the center).

Step

A 200 nanosecond to 5 millisecond pulse (consistent with input pulse
recurrent frequency) to the negative level is presented on this Tine
for each track to be crossed by the head during a seek to a new ad-
dress. The Direction Select level shall be stable for 100 nanoseconds
prior to the leading edge of this Step pulse. Pulse trains repre-
sentative of up to 76 tracks of address change may be transmitted at
pulse recurrent frequencies up to 500 kilohertz.

Write Data

Write current changes polarity for each positive to negative transition
on this line. This line shall remain stable for at least 180 nano-
seconds before and after such a transition. This signal is gated by
the Drive Select line.

Write Gate

Write current is turned on for the duration of time that this line
is held at a negative level. The selection of one head for writing
automatically selects the other head for reading. This signal is
gated by the Drive Select Tine. Erase current is also controlled by
this line.

Track 00

This 1ine is normally at the positive level. A negative level is
presented on this 1ine when the heads are positioned over Track 00.
This signal is gated by the Drive Select line.

Read Data

This Tine transmits the output of the selected head at all times
except when the Write Gate is enabled, at which time it transmits

the output of the other drive head. Each flux transition on the
Diskette is represented by a 200 nanosecond +20% pulse to the negative
level on this line. This signal is gated by the Drive Select line.
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A recommended conservative power-on sequence, which guards against
marking a disk due to controller electronics, shall be as follows:

- Apply +5 Unregulated, +5.0V DC, and -5.0V DC to the Controller
and to the Drives in any sequence.

- Set the Write Gate inputs to the Diskette Drives to their
positive levels.

- Apply +24.0V DC to the Diskette Drives.

- Select the desired Diskette Drive by application of a negative
level to the desired Drive Select line.

- Set the Restore interface line to the negative level.

- Upon receipt of a negative level on the Track 00 line, set
Restore to the positive level.

- Upon receipt of a Seek Complete, proceed as desired.

6.5.2 Power Off Sequence

Power levels may be removed in any sequence from the Diskette Drive
without causing damage to the Drive or writing on the Diskette during
the power-off transient interval. A recommended conservative power-off
sequence shall be as follows:

- Set the Write Gate inputs to the Diskette Drives to their positive
levels. Restore all drives to Track 00.

- Remove +24.0V DC from the Diskette Drives.

- Remove +5 Unregulated, +5.0V DC, and -5.0V DC from the Controller
and Diskette Drives in any sequence.

6.5.3 Data Access and Transfer

The timing inter-relationships during head positioning, head
selection, and data transfer shall satisfy the following criteria
and remain within the tolerances specified below:

- Diskette spindle speed: 360 +12 rpm.

- Maximum head positioning time for an adjacent track seek:
10 milliseconds.

- Maximum head positioning time for a 76-track seek: 110 milliseconds.
- Average rotational Tatency: 83.3 milliseconds.
- Maximum motor start time: 1 second.

- Radial dimensions of recording tracks: 3.612" for Track 00,
2,029" for Track 76.
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MAINTENANCE

Reliability Requirements

The Model 277 Diskette Drive is designed and constructed to
provide a useful life of five years or 15,000 hours, whichever
occurs first, before a factory overhaul or replacement is
required. Repair or replacement of parts is permitted during
the lifetime of the unit.

Mean Time Between Failures (MTBF)

Following an initial period of 200 hours, MTBF shall exceed
4,000 hours provided the proper preventive maintenance procedures
are followed. The following expression defines MTBF:

Operating Hours

MTBF = No. of Equipment Failures

Operating hours mean total "power on" hours less any maintenance
time. Equipment failures mean any stoppage or substandard per-
formance of the equipment because of equipment malfunction.
Equipment failure shall exclude down-time or substandard performance
caused by operator error, adverse environment, power failure, con-
troller failure, cable failure, use of a defective disk, or other
failure not caused by the Diskette Drive. To establish a meaningful
MTBF, operating hours must be greater than 2,500 hours and shall
include all sites where the Diskette Drives are used. For the
purpose of this specification, equipment failures are defined as
those failures requiring repairs, adjustments, or replacements on an
unscheduled basis, i.e., emergency maintenance is required because
of hardware failure or substandard performance.

Mean Time to Repair (MTTR)

Mean Time to Repair shall be less than 20 minutes and is defined as
the time for an adequately trained and competent serviceman with a
full contingent of spare parts to diagnose and correct a malfunction.

Preventive Maintenance

Head cleaning by the operator is not recommended. Routine scheduled
Preventive Maintenance based on recommended procedures should be
performed by suitable, trained, and competent maintenance personnel
after every 1,000-hour operating interval or every six months,
whichever is the shorter interval. In particular, read/write/erase
heads shall be cleaned with 91% isopropyl alcohol, using lintless
gauze wrapped around a spatula. After cleaning with alcohol-wetted
gauze, the head should be cleaned with a dry gauze in the same
manner to pick up any residue left when the alcohol evaporates.

No residue of lint or alcohol shall be allowed to remain on the
head. The Diskette shall not be cleaned.
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FIGURE 1,

MODEL 277 OUTLINE DIMENSIONS



