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FOREWORD

This manual provides operating and service instructions for the FD400/500 Flexible Disk
Drives, manufactured by PERTEC Peripheral Equipment Division, Chatsworth, California.

The content includes a detailed description, specifications, installation instructions and
checkout of the disk drive. Also included are theory of operation and prventive
maintenance instructions.

All graphic symbols used in logic diagrams conform to the requirements of ANSI Y32.14
and all symbols used in schematic diagrams are as specified in MIL-STD-15.



SERVICE AND WARRANTY

This PERTEC product has been rigorously checked out by capable quality control
personnel. The design has been engineered with a precise simplicity which should assure
a new level of reliability. Ease of maintenance has been taken into consideration during
the design phase with the result that all components (other than mechanical components)
have been selected wherever possible from manufacturer’'s off-the-shelf stock. Should a
component fail, it may be readily replaced from PERTEC or your local supplier. The unit
has been designed for plug-in replacement of circuit boards or major components which
will ensure a minimum of equipment down time.

PERTEC warrants products of its manufacture to be free from defect in design,
workmanship, and material under normal use and service for a period twelve (12) months,
or in the case of flexible disk products 120 days, after the date of shipment. PERTEC
agrees to repair or replace at its authorized repair center, without charge, all defective
parts in systems which are returned for inspection to said center within the applicable
warranty period; provided such inspection discloses that the defects are as specified
above, and provided further the equipment has not been altered or repaired other than with
authorization from PERTEC and by its approved procedures, not been subjected to
misuse, improper maintenance, negligence or accident, damaged by excessive current or
otherwise had its serial number or any part thereof altered, defaced or removed. All
defective items released hereunder shall become the property of seller. THIS WARRANTY
IS IN LIEU OF, AND BUYER WAIVES, ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED, INCLUDING THOSE OF MERCHANTABILITY OR FITNESS FOR PURPOSE.

Please read the instruction manual thoroughly as to installation, operation, maintenance,
and component reference list. Should you require additional assistance in servicing this
equipment, please contact the following conveniently located regional service centers —
our trained service staff will be pleased to assist you.

WESTERN REGION

PERTEC Service Center
17835 Ventura Blvd,
Encino, California 91316
Phone (213) 996-1333
TWX (910) 493-2075

CENTRAL REGION

PERTEC Service Center

6300 North River Road

O’Hare International Transportation Center
Rosemont, lllinois 60018

Phone (312) 696-2460

TWX (910) 253-5918

AUTHORIZED REPAIR CENTER

PERTEC Repair Center

9600 Irondale Avenue
Chatsworth, California 91311
Phone (213) 882-0030

TWX (910) 494-2093

EASTERN REGION

PERTEC Service Center

235 Bear Hill Road

Waltham, Massachusetts 02154
Phone (617) 890-6230

TWX (710) 324-1154

EUROPEAN REGION

PERTEC Service Center

PERTEC International

10 Portman Road

Reading, Berkshire RG3 1DU, England
Phone Reading (734) 582-115

TWX (851) 847-101
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PROPRIETARY NOTICE

Information contained in this manual is disclosed in.
confidence and may not be duplicated in full or in part by
any person without prior written approval of PERTEC
Corporation. Its sole purpose is to provide the user with
adequately detailed documentation so as to efficiently
install, operate, maintain and order spare parts for the
equipment supplied. The use of this document for all other
purposes is specifically prohibited.
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SECTIONII
GENERAL DESCRIPTION AND SPECIFICATIONS

1.1 INTRODUCTION

This section provides a physical description, functional description, and specifications for
the FD400/FD500 Flexible Disk Drives, manufactured by PERTEC Peripheral Equipment
Division, Chatsworth, California.

1.2 MODEL IDENTIFICATION

The following paragraphs provide descriptions of the unique functional features offered
within the PERTEC family of flexible disk drives. In addition to the unique features
described, the following features may be included in all models.

e Write Protect Sensor. This option is used to disable the disk drive write electronics,
thus prevents overwriting the protected diskettes.

e Trim erase timing circuits internal to the disk drive.
* Negative Voltage Option. When properly configured, thlS option allows use of
operation on —5or —12/—15vdc.

e Power Save Circuitry. Provudes reduction of the + 24v current during periods of disk
drive inactivity.

(1) FD400. The FD400 is the basic model configuration of the PERTEC family of
flexible disk drives. The unit utilizes a dc drive motor which operates from user
supplied + 24v dc. The FD400 front door is spring-loaded and is activated by a bar-
switch located on the front of the machine.

(2) FD5X0. The FD5XO0 Series of flexible disk drives are dependent on ac voltage and
current for drive motor operation. The front door of the FD5X0 has an interlock
feature which disables the door mechanism via an interface line. In addition, an
indicator located in the bar-switch will become illuminated whenever the interface
line is true. The drive can also be used to provide double density recording.

(3) FD5X1. The FD5X1 Series of flexible disk drives provide capabilities similar to
those provided by the FD5X0 Series. In addition to those features, the following
capabilities are offered.

¢ Internal Daisy Chain

¢ Basic Data Separator Circuit (Double Frequency Operation)

¢ Index-Sector Separation Circuit

e Sector Divider

¢ Ready Information

¢ Busy Seeking Status

e Power Save Feature Selectable with Head Load or Select Logic

¢ Step Logic Offering Step-In/Step-Out Control or Direction-Step Control

1.2.1 OPTIONAL INTERFACE (MODELS FD400 AND FD5X0 ONLY)

Provision for certain optional interfacing has been included in the design of the PERTEC
family of flexible disk drives. These interfaces are implemented on a 3.5- by 8.5-inch PCBA
which is electrically connected to the drive via a 44-pin edge connector mounted to the
PCBA and mechanically secured to the disk drive via captive hardware. It should be noted
that use of this PCBA extends the required mounting depth for the drive by 1.5 inches.
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A description of the interface supplied with the disk drive is presented in Section Ili of this
manual.

1.2.2 DISKETTES

The standard IBM diskette is designed for use with a format in which sector mark
information is pre-recorded on the diskette. In this case, a single index hole is provided for
reference purposes. Detection of this hole is accomplished by an index Transducer/LED
combination.

Other diskettes are available which are designed with multiple holes which themselves
provide sector mark information via the same transducer that is used in the single hole
configuration.

1.3 PURPOSE OF EQUIPMENT

The PERTEC flexible disk drive is a compact disk memory device designed for random
access data storage, data entry, and data output applications. These applications typically
are intelligent terminal controllers, mini-computers, word processing systems, data
communications systems, error logging and micro-program logging, and point of sale
terminals. :

The flexible disk family has the capability of recording and reading digital data using a
double frequency technique. Data recorded on a diskette by the flexible disk drive can be
recovered when the diskette is played back by an IBM 3540 or 3740 system. Conversely,
data recorded on a diskette by an IBM 3540 or 3740 system can be recovered when the
diskette is played back by the PERTEC flexible disk drive.

The FD400 operates directly from customer-supplied + 24v.dc, +5v dc, and —5v dc; an
optional feature is available which allows the use of a negative power supply up to —15v
dc in lieu of —5v. Noac power is required for the FD400 Series.

The FD5XX Series require both dc and ac power. The ac power is required to operate the
drive motor. The ac voltage and frequency must be specified at the time of ordering. The
FD5XX electronics operate directly from customer-supplied +24v dc, +5v dc, and —5v
dc. '

1.4 PHYSICAL DESCRIPTION OF EQUIPMENT

The FD400 and FD5XX flexible disk drives are shown in Figure 1-1. The Qrives can be
mounted in any vertical or horizontal plane; however, when mounted horizontally, the
non-recording surface of the diskette must be uppermost.

Figure 1-2 is a simplified drawing of the diskette used with the flexible disk drive. It can be
seen that this recording medium is a flexible magnetic disk enclosed in a protective jacket.
The protected disk, free to rotate within the jacket, is continuously cleaned by the soft
fabric inner lining of the jacket during normal operation.

The basic chassis centers around a precision stamped steel plate which provides a single
reference surface to which all critical mechanical components are attached. This reference
surface is held to a high degree of flatness. The steel material provides an optimum overall
temperature compensation which ensures a high degree of track location accuracy over
the specified temperature range.

The mechanical components of the drive, depending on the model, include a direct drive
brushless dc motor, or belt-driven ac motor, and a stepper motor/lead screw combination
for positioning the magnetic read/write/erase head assembly.



Figure 1-1. FD400 and FD5XX Flexible Disk Drives
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The read/write/erase head assembly is a glass-bonded ferrite/ceramic structure which
has a life in excess of 20,000 hours.

Operator access for diskette loading is provided via a door located at the front of the unit.

The electronic components of the drive are mounted on a single PCBA which is located
beneath the chassis. Power and interface signals are routed through connectors which
plug directly into the PCBA.

The PERTEC flexible disk family provides the mechanical and magnetic characteristics
necessary to achieve diskette interchangeability with an IBM 3540 or 3740 system.
Diskettes thus employed are pre-initialized.

NOTE

Further information regarding format and control of
PERTEC flexible disk drives is contained in a series of
Application Notes, PERTEC document numbers 75605,
75607, and 76601.

1.5 FUNCTIONAL DESCRIPTION

The flexible disk drive is fully automatic and requires no operator intervention during
normal operation. The drive consists of a spindle drive system, head load and positioning
system, and read/write and erase system.

When the front door is opened, access is provided for the insertion of a diskette. The
diskette is positioned in a lateral and up/down direction by cartridge guides. In/out
location is provided by ensuring that the diskette is inserted until a back stop is
encountered.

With the disk located as described, closure of the front door activates the cone/clamp
system resulting in (first) centering of the recording medium and (second) clamping of the
medium to the drive hub. The drive hub is driven at a constant speed of 360 rpm in dc
models by a brushless dc motor; in ac models the hub is driven at a constant 360 rpm by
an ac motor.

In operation, the magnetic head is loaded into contact with the recording medium by the
head load system. For reliable operation it is important that the head/ medium relationship
is controlled. This is accomplished by:

(1) Referencing the diskette to a platten surface.

(2) Referencing the head crown to the same platten surface as the diskette, thus
minimizing errors due to the absolute relationship of platten and stepper motor
shaft.

(3) Providing a pressure pad which is loaded on the opposite side of the recording
medium from the head with a force of 12 to 15 grams.

In the standby mode, the head load solenoid is de-energized and both the head and
pressure pad are retracted, thereby minimizing head and media wear.

The magnetic head is positioned over the desired track by means of a 3-phase stepper
motor/lead screw assembly and its associated electronics. This positioner employs a
3-step movement to cause a one-track linear movement. Thus, a superior track location
accuracy is provided by combining the increased basic movement accuracy with a reduced
hysteresis error caused by system friction.

1-4



In drives equipped with the Write Protect option, the write electronics are disabled if a hole
is provided in the diskette jacket as shown in Figure 1-2. When a write protected diskette is
inserted into the drive, light from a LED passes through the hole and activates a
photo-transistor circuit which, in turn, disables the write electronics of the drive.

A double frequency recording system is typically employed in the PERTEC family of
flexible disk drives.

When performing a write operation, a 0.013-inch (nominal) data track is recorded. This
0.013-inch (nominal) track is tunnel erased to 0.012-inch (nominal).

The recording area is divided into two zones: Tracks 0 through 42 (outer), and Tracks 43
through 76 (inner). These two zones correspond to those in the standard IBM format. It
should be noted that the write current is higher in the outer zone tracks than in those
tracks located in the inner zone. The two-level write current source and erase current
source are provided by the write electronics.portion of the disk drive.

Data recovery electronics include a low-level read amplifier, differentiator, zero-crossing
detector, and digitizing circuits. No data decoding facilities are provided in the basic drive
but are provided as an option on the FD5X1 Series.

Although the drive is primarily intended for operation in a double frequency recording
mode, the basic electronics design does not preclude the use of other recording code
systems. Changes in values to the electronics may be necessary when other coding
systems are employed.

The drive is also supplied with the following sensor systems.
(1) A door switch which detects the position of the door, i.e., open or closed.

(2) A Track 0 switch which senses when the Head/Carriage assembly is positioned
at track zero.

(3) An index sensor/LED light source is positioned so that when the index hole
(located at an inner radius of the recording medium) is detected, a digital signal
is generated.

(4) In the case when a ‘hard sectored’ (multi-hole) diskette is used, the index sensor
used is a high resolution device which can distinguish holes placed close
together, i.e., index-sector holes.

1.6 MECHANICAL AND ELECTRICAL SPECIFICATIONS

The mechanical and electrical specifications for the flexible disk drive family are given in
Table 1-1.

1.7 INTERFACE SPECIFICATIONS

Levels: True = +0.2v(+0.2v) (approximately)
False = +3.0v (approximately)

Pulses: Levels as above.

The interface circuits are designed so that a disconnected wire results in a false signal.

Figure 1-3 illustrates the configuration for which transmitters and receivers have been
designed for FD400 and FD5X0 models. Transmitters and receivers for Models FD5X1 are
shown in Figure 3-6.

&nn



Table 1-1

Mechanical and Electrical Specifications

Removable Recording Media
Maximum Storage Capacity (Unformatted)
Tracks perinch

Tracks per diskette

Maximum bits per track (Unformatted)
Recording Mode

Recording Density

Transfer Rate

Disk Speed

Long Term Speed Variation
Instantaneous Speed Variation (1SV)

Latency Time (average)

Start Time
Stop Time (with diskette)

Adjacent Track Seek Time
Head Settling Time

Head Load Time

Head Positioner

Head Life

Dimensions
Height

Width

Length

Weight
Operating Temperature
Non-Operating Temperature
Operating Humidity
Non-Operating Humidity
Operating Altitude
Non-Operating Altitude
Cooling

Vibration and Shock (Operating)

Power”

Electronics

© 3.45 inches (8.99 cm)

|BM Diskette (or equivalent)
3.2 megabits

48

77

41,665

Double Frequency

6631 bits per radian
250,000 bits per second
360 rpm

+1.5%

+1.5%

83.3 milliseconds

FD400

5 seconds (maximum)
5 seconds {maximum)

FD5XX

2 seconds (maximum)
2 seconds (maximum)

10 milliseconds (minimum)

20 milliseconds (at last track addressed)

40 milliseconds (maximum)

Stepper Motor with Lead Screw Driven Carriage
20,000 hours

ED400/FD5X0 FD5X1

3.45 inches (8.99 cm)

8.60 inches (21.84 cm)

14.91 inches (37.87 cm)

Less than 14 pounds (6.35 kg)

8.60 inches (21.84 cm)

14.2 inches (36.07 cm)

Less than 14 pounds (6.35 kg)
+10° to +42°C(+50° to 110°F)
—40° to +71°C (—40° to +160°F)

20 to 80% (without condensation)

51t095% (without condensation)

500 ft (152.4 m) below sea level to 10,000 ft (3,048 m) above sea level
1,000 ft (304.8 m) below sea level to 50,000 ft (15,240 m) above sea level
53 Watts (177 Btu/Hr) nominal; 70 Watts (235 Btu/Hr) maximum

6 to 600 Hz, 0.5g; 11 milliseconds duration, 1.5g

FD400
+24vdc. +5vdc, —5vdc

FD5XX

115v ac 60 Hz/230v ac 50 Hz/
115v ac 50 Hz
+24vdc, +5vdc, —5vdc

All Silicon

*Refer to Section Ill for details.
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1.8 UNCRATING THE DISK DRIVE

The disk drive is shipped in a protective container which meets the National Safe Transit
Specification (Project 1A, Category 1). The container is designed to minimize the
possibility of damage during shipment. The following procedure describes the
recommended method for uncrating the disk drive.

(1) Place the shipping container on a flat work surface. Ensure that the carton is
positioned as indicated on the carton.

(2) Remove or cut the tape from one end of the carton; open the carton flaps.
(3) Remove the schematic package from the carton.

(4) Remove the Operating and Service Manual from the carton (if supplied).
(5) Slide the disk drive and packing material out of the shipping carton.

(6) Remove the packing material from around the disk drive. .

(7) Check the contents of the shipping container against the packing slip; investigate
the contents for possible damage — notify the carrier immediately if any damage
is noted. '

1.9 PHYSICAL CHECKOUT

Before applying power to the unit and prior to integrating it into a system, the following
inspection should be performed.

(1) Diskette Loading Door
e FD400 Models:

Check that the front access door opens and closes. Note that when the door is
opened the head-load arm raises.

¢ FD500 Models:

Check that the front access door opens and closes. To accomplish this operation
with power removed, the door locking solenoid must be manually actuated.

CAUTION

THE HEAD-LOAD SPRING AND THE DISKETTE-LOAD
SPRING ARE DELICATE, PRECISION SPRINGS AND
MUST NOT BE STRESSED OR OTHERWISE DISTURBED.

1-7
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(2) Inspect the beze! for security.
(3) Manually rotate the drive hub. This hub should rotate freely.

(4) Manually rotate the stepper motor shaft. The shaft should rotate without
hindrance and should cause the head carriage to advance and retract as the shaft
is rotated alternately clockwise and counterclockwise.

(5) Check that the Printed Circuit Board Assembly (PCBA) is secure. Access to the
PCBA is from the bottom of the drive. Check that the connectors are firmly
seated. ‘

CAUTION

OPERATION OF THE DISK DRIVE WITH THE UNIT
SITTING HORIZONTALLY ON A FLAT SURFACE WITH
NO PROVISION FOR AIR FLOW BENEATH THE UNIT
MAY CAUSE OVERHEATING. DO NOT OPERATE THE
DRIVE IN THIS CONFIGURATION FOR AN EXTENDED
PERIOD.

1.10 INTERFACE CONNECTIONS
1.10.1 FD400 AND FD5X0

Both signal and dc power connection is made to the FD400 and FD5XO0 via a user-supplied
44-pin edge connector. This connector mates directly with the FD400 and FD5X0 PCBA at
the rear of the drive as shown in Figure 1-4 (A and B) and must be keyed between pins 5
and 6. Two tapped (4-40 UNC) holes are provided to accommodate strain-relief screws.

CAUTION

THE USER-SUPPLIED 44-PIN EDGE CONNECTOR MUST
BE PROPERLY KEYED. REVERSAL OF CONNECTOR
WILL CAUSE SERIOUS DAMAGE TO THE DRIVE.

In addition to the 44-pin edge connector, FD5XO0 drives require that ac power connection be
made via a three-pin socket located at the rear of the drive. Refer to Figure 1-4(B).

The signal connector harness should be made of individual twisted pairs, each with the
following characteristics:

(1) Maximum length 30 feet (9.14m).
(2) Not less than one twist perinch.
(3) 22 - 24 gauge conductor..

It is important that one side of each twisted pair be gréunded within a few inches of tvhe
circuit component with which it is associated.

Power connections to the FD400 and FD5X0 should be made with 18 AWG cable
(minimum).

1.10.2 FD5X1

Signal -connections for the FD5X1 are made via a user-supplied 50-pin flat ribbon
connector (3M Part No. 3425-3000, or equivalent). This connector mates directly with the
PCBA connector at the rear of the drive as shown in Figure 1-4. Power connections are
divided for ac and dc requirements. The dc connector is a seven pin connector which
mates with PCBA mounted connector at the rear of the drive (see Figure 1-4). The FD5X1
Series is similar to the FD5X0 Series in that ac power connection is made via a three pin
socket at the rear of the drive. Refer to Figure 1-4 (C).
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The signal connector harness should be of the flat ribbon type with the following
characteristics.

(1) Maximum length of 30 feet (9.14m).
(2) 22 - 24 gauge conductor compatible with connector to be used.

Power connections should be made with 18 AWG cable (minimum). In addition, the PCBA
mounted dc power connector is keyed at pin location No. 5; the corresponding connector
should be keyed accordingly.

1.10.3 CHASSIS GROUND

To ensure proper operation of the drive, the chassis should be connected to earth ground.
A stud, shown in Figure 1-4, is provided at the rear of the chassis to facilitate this
connection.

1.11 MOUNTING THE DISK DRIVE

The drive has been designed such that it can be mounted in any plane, i.e., upright,
horizontal, or vertical. The only restriction in mounting is that when mounted horizontally,
the non-recording side of the diskette must be the uppermost side. Tapped holes are
provided in various locations for the attachment of user-supplied hardware. Figure 1-5
shows the location of the recommended mounting holes. '

The user should comply with the guidelines contained in the following paragraphs when
designing an enclosure for the flexible disk drive. Outline dimensions are shown in Figure
1-5.

1.11.1 HARDWARE

The flexible disk drive is a precision device in which certain critical internal alignments
must be maintained. Therefore, in keeping with rigid disk requirements, it is important
that the mounting hardware does not introduce significant stress on the drive.

Any mounting scheme in which the drive is part of the structural integrity of the enclosure
is not permitted.

Since the disk drive cannot be subjected to significant stress when it is slide mounted,
this type of mounting generally satisfies the above requirement.

Mounting schemes should allow for adjustable brackets or incorporate resilient members
to accommodate tolerances. .

Mounting schemes involving more than two hard mounting points and a third point should
be avoided. ’

1.11.2 DUST COVER

Since the flexible disk drive is not provided with a dust cover, the design of an enclosure
should incorporate a means to prevent direct ingress of loose items, e.g., dust, paper
punch waste, etc.

The chassis provides additional holes if the user elects to mount his own dust cover.
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Figure 1-5. Mounting the Disk Drive

1.11.3 COOLING

Heat dissipation from a single disk drive is normally 53 watts (177 Btu/hr), and a
maximum of 70 watts (235 Btu/Hr) under high line conditions. When the drive is mounted
so that the components have access to the free flow of air, normal convection cooling
allows operation over the specified temperature range.

When the drive is mounted in a confined environment, air flow may have to be provided to
maintain specified air temperatures in the vicinity of the motors, PCBA, and diskette. An
air supply of approximately 15 cfm per drive is recommended.

1.11.4 DRIVE SEPARATION

In addition to the cooling requirements specified in Paragraph 1.10.3, a minimum
separation of 1 inch between drives is recommended. This is required to avoid electrical
interference between the motors of one drive and the magnetic head of another drive.
Closer mounting is allowable if a grounded sheet of steel of at least 0.060-inch thickness
is interposed between units. However, use of this steel sheet may increase the cooling
requirements.



1.12 DISKETTE HANDLING AND STORAGE

It is important that the diskette be properly handled and stored so that the integrity of the
recorded data is maintained. A damaged or contaminated diskette can impair or prevent

recovery of data and can result in damage to the read/write head.

Figure 1-6 illustrates the physical configuration of the diskette. The diskette is made up of
an oxide coated, flexible mylar disk, 7.88 inches in diameter, and is enclosed in an 8- X
8-inch protective jacket. Read/write/erase head access is made through an aperture in the
jacket. Openings for the driving hub and diskette index hole are also provided.

To assure trouble-free operation and enhance the service life of the diskette, the following
handling procedures should be observed.

¢ Return the diskette to the protective jacket when not in use.

The 50 oersted level of magnetizing force is reached at a
distance of approximately 3 inches from a typical source

Store the diskette vertically — do not stack.
¢ Avoid exposure of the diskette to any magnetizing force in excess of 50 oersted.

NOTE

e.g., motors, generators, transformers.

and mark lightly on the label.

Do not store the diskette in direct sunlight — warping could resuit.
Do not use a lead pencil or ballpoint pen to write on the label — use a felt tip pen
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¢ Do not smoke when handling the diskette — ashes and other contaminants can
cause serious damage to the recording surface.

¢ Avoid physical contact with the disk surface; do not attempt to clean or wipe the
surface of the disk.

1.13 LOADING THE DISKETTE

Diskette loading is accomplished by inserting the properly oriented diskette into the mail/
box type slot provided. Access to the diskette loading slot is obtained by opening the front
loading door.

NOTE

Power must be applied to the FD5XX Series drives to
enable actuation of the door lock solenoid.

The diskette should be carefully inserted until the diskette jacket is solidly against the
stops.

CAUTION

DAMAGE TO THE DRIVE HUB HOLE IN THE DISKETTE
MAY RESULT IF THE DOOR IS CLOSED WHEN THE
DISKETTE IS NOT PROPERLY INSERTED.

PERTEC flexible disk drives are equipped with a card eject feature which, when the
diskette is inserted into the receiving slot and does not latch behind the bezel stop, a
spring-loaded ejector causes the diskette to be ejected approximately 1 inch from the
home position. This feature gives a clear visual indication to the operator when the
diskette is not properly inserted. There is no tendency to skew the diskette since the line
of action of the spring passes through the bezel stop.

Figure 1-7A illustrates the correct method of diskette loading and unioading. When
loading a diskette into the drive a light force is required on the right portion of the diskette
to overcome the spring-loaded ejector mechanism. When the diskette is fully inserted and
encounters the stops, a slight downward pressure at the right side of the diskette will
allow it to seat behind the diskette retaining stop. The loading door can now be closed;
thus engaging the cone/clamp assembly.

PRESS DOWN

A. DISKETTE LOADING B. DISKETTE UNLOADING

Figure 1-7. Diskette Loading and Unloading



It should be noted that, on dc models, closing the loading door when the DRIVE MOTOR
ON (IDEN) interface line is true will cause the drive motor to operate. On ac models, the
drive motor operates continuously.

1.14 UNLOADING THE DISKETTE

When the diskette loading door is opened, the Door Open switch is actuated; in dc models
- the drive motor stops regardiess of the state of the DRIVE MOTOR ON interface line; in ac
models, the drive motor operates continuously, regardless of the state of the loading door,
i.e., open or closed.

Additionally, when the loading door is opened the cone/clamp assembly is disengaged,
allowing the diskette to be withdrawn.

CAUTION

IF THE DOOR IS NOT FULLY OPENED TO THE DETENT,
DAMAGE TO THE DISKETTE MAY OCCUR CAUSED BY
PARTIAL ENGAGEMENT OF THE CONE.

Referring to Figure 1-7(B), it can be seen that the diskette is disengaged from the diskette
retaining stop by exerting a slight upward pressure on the diskette in the vicinity of the
stop. This will release the diskette which will be ejected by the spring. The diskette can
then be fully withdrawn. Close the door to the drive and place the diskette in a protective
jacket.

1.15 WRITE PROTECT (OPTION)

When the Write Protect feature is included, the flexible disk drive is equipped with a write
protect sensor assembly. This sensor operates in conjunction with a diskette having a hole
located as shown in Figure 1-6 (IBM diskettes are not manufactured with such a hole).

When the hole is not covered, the diskette is write protected. The hole must be covered to
write on the diskette. Figure 1-8 illustrates how to install a tab to cover the hole. (A write
protect tab may be fabricated from an adhesive-backed label such as Avery #DGF-K1-D12.)

1.16 PRIMARY POWER REQUIREMENTS

1.16.1 FD400 Series
+24 £1vdc: 2.0 amp (maximum average)
+5 +£0.25vdc: 1.1 amp (maximum), 100 mv ripple
—5 +£0.25vdc: 0.3 amp (maximumy), 100 mv ripple

In operation, the current load on the 24v line is pulsating in nature. It consists of an
approximate saw-tooth which oscillates between 1.1 amp and 2.2 amp at a frequency of
approximately 430 Hertz. The current profile peaks to 2.4 amps under certain conditions of
positioner operation. During the drive motor start sequence, current is as follows.

t=0-—+t=0.6sec =1.2amp
t = 0.6sec = 3.0amp
t =1.2sec = 3.0amp
t =1.4sec = 2.4amp
t=1.6sec = 2.2amp
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1.16.2 FD5XX Series
+24 +1vdc:1.4amps
+5 +0.25vdc: 1.4 amps (maximum), 100 mv ripple
—5 +£0.25vdc: 0.3 amps (maximum), 100mv ripple

In operation, the current load on the 24v line is pulsating in nature and is dependent on the
operational condition of the drive.

1.16.3 POWER SAVE

A power save feature is available in both FD400 and FD5XX Series disk drives. In this
configuration the + 24v power consumption is reduced. Also, a reduced stepper motor
power dissipation in the standby mode is achieved.

1.16.4 NEGATIVE VOLTAGE

The —5v line can be changed to —12v to —15v at 0.3 amp (maximum) and 500 mv ripple
(maximum). This must be specified at the time of order.

500
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SECTION {1
THEORY OF OPERATION

2.1 INTRODUCTION

This section provides a basic description of the operation of the PERTEC family of flexible
disk drives.

The flexible disk drive consists of the mechanical and electrical components necessary to
record and read digital data recorded on a diskette. User provided dc power at +24v, + 5v,
and —5v/—12v/—15v is required for operation of the disk drive.

2.2 ORGANIZATION OF THE DISK DRIVE

All electrical subassemblies in the disk drive, except the magnetic head, are constructed
with leads which terminate in AMP push-in pins. These leads are merged and inserted in
the single 30-pin PCB edge connector body which interfaces with the single electronics
PCBA in the drive. Thus, the individual assemblies can be removed without providing
individual connectors with their associated space requirements on the PCBA.

The magnetic head is connected to the PCBA via a shielded, twisted cable terminated in a
5-pin female connector and its associated male socket which is located in close proximity
to the data electronics.

Interface signals and power are provided via connector or connectors at the rear of the
drive dependent on drive version. Detailed description of these signals are presented in
Section Il of this document.

2.3 FUNCTIONAL DESCRIPTION

Figure 2-1 is a functional block diagram of the PERTEC family of disk drives and shouid be
referred to in conjunction with the following discussion.

NOTE

The identification of the elements in this discussion and
associated figures although related to the actual
schematic are not exact. Total correspondence is not
possible since the schematic contains functions which
are only represented in simplified form in this section.

The flexible disk drive consists of the following functional groups.
(1) Head Positioner Logic
(2) Power Sense Circuitry
(3) Interlocks and Transducers®
(4) Data Electronics

e Write/Erase Logic
e Read Logic

(5) Spindle Drive
(6) Interface Control

2.4 HEAD POSITIONER LOGIC

A simplified diagram of the head positioner system is shown in Figure 2-2. The associated
timing diagram is presented in Figure 2-3.

2-1
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The Head Positioner Logic of the drive is controlled by the user system and causes the
magnetic head to be positioned at the desired track. The circuitry centers around a phase
state generator counter and oscillator. A Step Pulse initiates a series of actions which
results in a sequence of 3 pulses which drive the 3 phases of the variable reluctance step
motor in sequence. This, in turn, causes three successive steps of the motor shaft which
constitute a 1-track movement (approximately 0.021-inch). The last step of this series
energizes ®1 which is the holding phase. In ¢1, the current is reduced following a
40-millisecond (approximately) delay after the last step pulse. This reduced current is
sufficient to maintain accurate positioning while reducmg power dlssapatlon during long
periods of stepper motor inactivity.

To perform a step out function, the required phase séquen“ce is 2, #3, ¢1; to step in, the
sequence is $3, $2, ¢1. It is important to note that in each case the sequence ends in ¢1,
the holding phase. .

Referring to Figure 2-2, after power is established, the Head Positioner Logic is initialized
with the power sense circuitry. With FF1 and FF2 in the reset state, gate G2 disables the
oscillator and enables the ¢$1 Hold Driver. The ¢1 Hold Driver provides reduced hold current
to ¢1 via resistor R.

In the case when the drive receives a motion command from the interface, the Direction
Latch stores direction information and the command is initiated by the Step pulse. The
timing fora STEP IN or STEP OUT sequence is shown in Plots 1, 2, and 3 of Figure 2-3.

NOTE

When a Write operation is in progress the Not Write Busy
line will be low, inhibiting FF1.

2-4



Flip-Flop FF1 sets on the trailing edge of the Step Pulse and allows gate G2 to enable the
oscillator and disable the ¢1 Hold Driver. The output of the oscillator, shown in Plot 4,
causes the phase counter Flip-Flop FF2 to increment on each low-going edge. Plots 2 and
3 show the states of FF1 and FF2 at initialization, after the Step Pulse and counting as a
result of the oscillator.

At the termination of ¢3, the output of gate G2 goes low, disabling the oscillator and
enabling the ¢1 Hold Driver. The Hold One-Shot is triggered and the ¢1 drive is enabled for
a period of approximately 40 milliseconds. When the ¢1 drive is de-energized, the current
in the ¢1 coil reverts to the hold level defined by the ¢1 Hold Driver and resistor R. This
sequence is shown by Plots 6, 7, 8, 9 of Figure 2-3. |f a subsequent Step Pulse is received
before the Hold One-Shot has finished timing out, the Hold One-Shot is cleared by FF1
going true and the sequence is repeated.

Direction control is provided via the interface and stored in the Direction Latch. The
outputs of the Direction Latch are used to drive the Direction Multiplexer which causes the
phase sequence of ¢2 and ¢3 to reverse in the appropriate manner.

If the read/write head is positioned at track 0, the interface logic is disabled to prevent
acceptance of further STEP OUT commands. It should be noted the durations of $2 and ¢3
are not equal; this is shown in Plots 6 and 7 of Figure 2-3. This imbalance is intentional
and results in an improved stepping characteristic.

2.5 POWER SENSE CIRCUITRY

The power sense circuitry monitors the user supplied +24v dc, +5v dc, —5/—12/—15v
dc. The circuitry provides an initialization signal to the Head Positioning Logic and status
signal to the Write/Erase Current Sources.

2,6 INTERLOCKS AND TRANSDUCERS
2.6.1 INDEX

An Index pulse is provided to the user system via the INDEX PULSE interface line. The
index circuitry shown in Figure 2-1 consists of an Index LED, an Index Photo-Transistor,
and a Pulse Shaping Network. As the index hole in the disk passes the Index LED, light
from the LED strikes the Index Photo-Transistor causing it to conduct. The signal from the
Index Photo-Transistor is passed to the Pulse Shaping Network which produces a pulse
for each revolution of the diskette. This pulse is presented to the user on the INDEX

PULSE interface line.

2.6.2 WRITE PROTECT (OPTION)

A Write Protect signal is provided to the user system via the WRITE PROTECT interface
line. The write protect circuitry, shown in Figure 2-1, consists of the Write Protect LED,
Write Protect Photo-Transistor assembly, and a Pulse Shaping Network.

When a write-protected diskette is inserted in the drive, light from the LED passing
through the write protect hole of the diskette activates the photo-transistor. The
photo-transistor output is then passed through a pulse shaping network which provides a
logic level used to disable the write electronics. Additionally, the write protect status is
presented to the interface.

2.6.3 TRACKOSWITCH

The level on the TRACK 0 interface line is a function of the position of the magnetic head
assembly. When the head is positioned at Track 0, a true level is generated and is sent to
the user system. The Track O Latch is activated by the Track 0 Switch and inhibits response
to any STEP OUT commands issued by the user.
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Two special interlocks are provided to compensate for possible false signals during
operation. Refer to Figures 2-2, 2-4, and 2-5 in conjunction with the following paragraphs.

2.6.3.1 Case1

Consider the head approaching Track 1 as shown schematically in Figure 2-2 and Figure
2-4. Recall that each track movement consists of 3 steps. At the end of the third step, it
can be seen that it is possible for the head carriage to overshoot and momentarily activate
the Track 0 Switch. However, note that Flip-Flop FF1 presets FF3 and disables gate G3
until FF3 is clocked by the falling edge of the output waveform from the Hold One-Shot.
Thus, false indications on the TRACK 0 interface line are inhibited until 40 milliseconds
after the last phase step.

2.6.3.2 Case?

Consider the head carriage during motion from Track 1 to Track 0 as shown schematically
in Figure 2-5. In this case, it is possible to have false indications throughout the motion
period. False indications are inhibited during this period by presetting FF3 during ¢2 and
clocking the flip-flop on the trailing edge of the output waveform from the Hold One-Shot.

TK 2 TK 1 KO

0.021 INCH (APPROX) 0.021 INCH (APPROX)
INTERFACE
DISABLED

- 40—
MILLISECOND

Figure 2-4. Track 0 Operation, Case 1

STEP 1 STEP 2 STEP 3 STEP 1 STEP 2 STEP 3
0.021 INCH (APPROX) 0.021 INCH (APPROX)

LATCH LATCH
DISABLED ENABLED
IN TERFACE

DISABLED

- 4 —
MILLISECOND

Figure 2-5. Track 0 Operation, Case 2
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2.6.4 HEADLOAD

The head load circuitry consists of a Head Load Solenoid Driver and a Head Load Solenoid
as shown in Figure 2-1. A true level on the HEAD LOAD interface line causes the Head
Load Solenoid to energize. This action loads the magnetic head and pressure pad
assembly against the recording surface of the disk drive. The solenoid will remain
energized and the head loaded until the true level is removed from the HEAD LOAD
interface line or the disk drive door is opened. The door interlock circuitry detects a
door-open condition and disables Head Load Solenoid and the drive motor circuitry on
Model FD400. The DOOR OPEN signal is available at the interface for FD400 and FD5X0
models; on model FD5X1 the Door Open signal is part of the Ready Status signal.

2.7 DATA ELECTRONICS

Information is normally recorded on the diskette in a double frequency code. Figure 2-6
illustrates the magnetization profiles in each bit cell for the number sequence shown.

The recording area of the diskette is divided into two zones in accordance with the
requirements of the IBM format. Tracks decimal 0 throuh 42 comprise the outer recording
zone; tracks decimal 43 through 76 make up the inner recording zone.

A higher write current (10 mA peak-to-peak) is used in the outer zone in order to guarantee
good overwrite characteristics.

Since the recording density is higher in the inner zone, good overwrite characteristics can
be achieved with a lower write current (8 mA peak-to-peak). This lower write current also
enhances the resolution at the higher recording density. A single magnetic head structure
is employed in the drive which combines a read/write gap with two tunnel-type trim erase
gaps located nominally 0.036-inch behind the read/write gap.

The erase gaps serve to trim the recorded track from 0.013-inch to 0.012-inch and also
provide an erased guard band on either side of the recorded track. This provides for
tolerances in track positioning.

| BIT
| CELL
BIT PATTERN :

!
|

1 I 1 | 0
I T
|

| | | | | |
R REE R
r—\‘ ™\ ,——+——\ —

MAGNETIZATION -,l ‘I Hl ] 'l { |
l | [

MAGNETIC W
ELEMENTS N

[
—RH e

Figure 2-6. Double Frequency Recording
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All signals required to control the data electronics are provided by the user system and are
shown in the block diagram of Figure 2-7. These control signals are:

¢ Write Enable

e Trim Erase (External Trim Erase Optional)
¢ Write Data

e Head Current Switch

The following signals are sent to the user system via the interface and are also shown in
Figure 2-7.

¢ Read Data (Composite)
e Write Busy

2.7.1 DATA RECORDING

Referring to Figure 2-7, it can be seen that the Write electronics consists of a two-value
Write Current Source, a Write Waveform Generator, Erase Current Source, and Trim Erase
Control Logic. :

The write/read winding on the magnetic head is center-tapped; during a write operation,
current from the Write Current Source flows in alternate halves of the winding under the
control of the Write Waveform Generator.

Before recording can begin, certain conditions must be satisfied. The conditions required
for recording (i.e., unit ready) must be established by the user system as follows.

(1) Drive speed stabilization. This condition will exist 5 seconds after starting the
drive motor FD400, 2 seconds for FD5XX.

(2) Subsequent to any step operation, the positioner must be allowed to settle.
This requires 30 msec after the last step pulse is initiated, i.e., 10 msec for the
step motion and 20 msec for settling.

(3) Subsequent to a Head Load operation, 40 msec is required for the head-media
relationship to stabilize.

(4) The HEAD CURRENT SWITCH line must be appropriately set according to the
track position at which recording is required.

NOTE

All of the foregoing operations can be overlapped, if
required.

Figure 2-8 shows the relevant timing diagram for a write operation. Att = 0 when the unit
is ready, the WRITE ENABLE interface line goes true (Plot 1); this enables the Write
Current Source at the value set by the Head Current Switch signal.

Since the trim erase gaps are behind the read/write gap, the TRIM ERASE control goes
true (Plot 2) 200 psec after the WRITE ENABLE interface line. It should be noted that this
value is optimized between the requirements at Track 0 and Track 76 so that the
encroachment by the trim erase gaps on previous information is minimized.

Plot 4 shows the information on the WRITE DATA interface line; Plot 5 shows the output of

the Write Waveform Generator which toggles on the leading edge of every WRITE DATA
pulse.
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PLOT t=0

NOTE |
| } o | | i |
1 WRITE ENABLE NoTe 2| ) ! .I .I ! || 7) I
1 R — T 1
475
200 pSECS——] Lo | | [ psec ™
2 TRIMERASE ] ' [ 1 | | | |
r
I b [ | b |
3 WRITE BUSY | | [ | | Y [
] | 1| | | |
4  WRITE DATA — U R | u [
WRITE l |
5 WAVEFORM
GENERATOR = |

6 WRITE CURRENT ==

<-N<3TE’I I I I | | l
NOTES: 1.+=0=25SECONDS AFTER DRIVE MOTOR STARTS, OR 2. UNSYNCHRONIZED
40 MILLISECONDS AFTER HEAD LOAD COMMAND, OR 3. 10 MA PEAK TO PEAK TRACKS 0 - 42,
30 MILLISECONDS AFTER LAST STEP PULSE; 8 MA PEAK TO PEAK TRACKS 43 - 76
(WHICHEVER IS THE LATEST TIME) 4.2 pSECONDS MINIMUM, 4 1 SECONDS MAXIMUM

Figure 2-8. Write Timing Diagram

Note that Plot 4 indicates a minimum of 2 psec and a maximum of 4 usec between WRITE
ENABLE going true and the first WRITE DATA pulse. This period is only required if faithful
reproduction of the first WRITE DATA transition is significant.

At the end of recording, at least one additional pulse on the WRITE DATA line must be
inserted after the last significant WRITE DATA to avoid excessive peak shift effects.

The TRIM ERASE signal (Plot 2) must remain true for 475 psec after the termination of
WRITE ENABLE to ensure that all recorded data are ‘trim erased. This value is again
optimized between the requirements at Tracks 0 and 76.

The duration of a write operation is from the true-going edge of WRITE ENABLE to the
false-going edge of TRIM ERASE. This is indicated by the WRITE BUSY :waveform shown
in Plot 3.

NOTE

Further information regarding format and control of the
flexible disk is contained in a series of Application Notes,
PERTEC Document Nos. 75605, 75607, and 76601.
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2.7.2 DATA REPRODUCTION

The Read Electronics are shown in Figure 2-7 and consist of
¢ Read Switch
¢ Read Amplifier

Filter

Differentiator

Comparator and Bi-Directional One-Shot

The Read Switch is used to isolate the Read Amplifier from the voltage excursions across
the magnetic head during a write operation. The switch is operated by the WRITE ENABLE
signal.

Before reading can begin, the drive must be in a ready condition. As with the data
recording operation, this ready condition must be established by the user's system. In
addition to the requirements established in Paragraph 2.7.1, a 100 usec delay must exist
from the trailing edge of the TRIM ERASE (and therefore of the WRITE BUSY) signal to
allow the Read Amplifier to settle after the transient caused by the Read Switch returning
to the Read mode.

Referring to Figure 2-9, the output signal from the read/write head is amplified by a
balanced-in/balanced-out read amplifier and filtered to remove noise by a linear phase
Filter. The linear output from the Filter (Plot 1) is passed to the Differentiator which
generates a waveform (Plot 2) whose zero crossovers correspond to the peaks of the read
signal (Plot 1). This signal is then fed to the Comparator and Bi-Directional One-Shot
circuit.

OTE |

-
ZO

LINEAR QUTPUT

FROM FILTER
PLOT 1§ 0.07v P-P
ﬁ AT TRACK 76
QUTPUT FROM
DIFFERENTIATOR \ 1.0V P-P
P .
LOT 2 AT TRACK 76

READ DATA

| |

| |

| |
INTERFACE  PLOT 3 u u U—U_II.I u

| l |

| [ I

t=0 NOTES: 1. t=0=5SECS AFTER DRIVE MOTOR STARTS, OR
40 MILLISECONDS AFTER HEAD LOAD COMMAND, OR
30 MILLISECONDS AFTER STEP COMMAND, OR
100 4 SECONDS AFTER TERMINATION OF WRITE BUSY,
(WHICHEVER IS THE LATEST TIME)

Figure 2-9 Read Timing Diagram
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The Comparator and Bi-Directional One-Shot circuit generates a 200-nanosecond READ
DATA pulse (Plot 3) corresponding to each peak of the read signal. AC hysteresis is
provided in the comparator to eliminate the possibility of multiple detections of the zero
Crossovers.

This Composite Read Data signal is then sent to the user system via the READ DATA
interface line.

During a write operation the Comparator and Bi-Directional One-Shot are disabled by the
Write Busy signal.

2.8 SPINDLE DRIVE
2.8.1 FD400 MODELS

The spindle drive system consists of a single stack, 3-phase variable reluctance stepper
motor operated in the Slew mode. The motor is directiy coupled to the drive hub.

Associated with the spindle drive motor are the electronics required for control. These
electronics are shown in Figure 2-10 and consist of the following.

Drive Motor Oscillator
e Ramp Generator

e 3-Phase Counter
Control Circuitry

e Current Limit

Initially, when the loading door is open and/or the DRIVE MOTOR ON ‘interface line is
false (High) the drive is in the Standby mode, i.e., the motor is stationary.

The 3-Phase Counter is disabled by the high output of gate G1 and the low output of the
Detent Gate G3. Thus, drive is removed from three of the motor drivers. The Detent
Single-Shot is also reset, disabling the Detent Driver. In this condition the output of G2 is
high and the Ramp Generator output causes the Drive Motor Oscillator to operate at 432
Hz.

Refer to the timing diagram shown in Figure 2-11. Closing the door and placing the DRIVE
MOTOR ON line true initiates the start-up sequence. The output of G1 goes low (Plot 2)
which triggers the 0.6-second Detent Single Shot (Plot 3). This energizes the Detent Driver
via G4 (Plot 8) which causes the rotor of the drive motor to be positioned at a reference
from which the direction of rotation can be predicted. Also, during the 0.6-second timeout
period, the output of G2 is low, and the Ramp Generator output (Plot 4) establishes the
Drive Motor Oscillator at the start frequency of approximately 105 Hz. Since the output of
G3 (Plot 5) is still low the counter remains disabled.

At the end of the 0.6-second detent period, the outputs of G2 and G3 go high and the
3-Phase Counter generates a sequence of pulses. These pulses energize the ¢A, ¢B, and
@C drivers as shown in Plots 9, 10, and 11, respectively. In addition, the Detent Driver is
de-energized via G4 (Plot 8).

As the motor begins to rotate, the output of the Ramp Generator starts to rise (Plot 4), the

oscillator frequency increases approximately exponentially, and the motor speed
increases. At the end of the ramp-up period the oscillator is operating at 432 Hz +1.5%.
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The Drive Motor Oscillator is designed so that the Ramp Generator voltage has no
influence on the speed of the motor at the end of the ramp-up period.

The current limit circuitry prevents high starting currents in the dc motor, disabling the
output drivers when current greater than 2.7 amps is sensed.

2.8.2 FD5XX MODELS

The FD5XX models are flexible disk drives that operate the spindle motor from
user-supplied ac power.

The spindle drive system consist of a permanent split capacitor ac synchronous motor,
belt coupled to the drive hub. The voltage and frequency must be specified at the time of
ordering. When the drive is energized, the motor is in constant rotation and is not
dependent on the condition of the door; i.e., open or closed.
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SECTION il
DETAILED ELECTRICAL DESCRIPTION

3.1 INTRODUCTION

This section contains the interface description and the theory of operation for the Printgd
Circuit Board Assembly (PCBA). Mechanical and electrical adjustments are contained in
Section IV. Schematics and assembly drawings are contained at the end of this manual.

3.2 PHYSICAL DESCRIPTION, PCBA NO. 600321, FD400 DISK DRIVES

The PCBA is approximately 10 inches (25.40 cm) long by 7.50 inches (19.05 cm) wide.
Figure 3-1 illustrates the placement of test points and connectors.

There are three connectors on the PCBA. J1 is the interface.connector and is slotted to
mate with a key in the mating plug; J2 is a 30-pin edge connector into which the
subassembly connector plugs; and J3 is the connector into which the read/write head

plugs. :

3.3 INTERFACE DESCRIPTION, PCBA NO. 600321

Table 3-1 lists the input/output and power pin assignments for interfacing the FD400
series disk drive. These signals are described in detail in the following paragraphs.

3.3.1 GENERAL

All interface signals are TTL compatible. The logic true (low) state is represented by +0.4v
(maximum); the logic false (high) state is represented by + 2.4v (minimum).

Cable used to interface with the disk drive must be 100-ohm twisted pair (or equivalent)
with a maximum length of 30 feet.

Figure 3-2 shows the configuration for which the drivers and receivers have been designed.
3.3.2 INTERFACE INPUT

3.3.2.1 StepIn/Step Out (2 lines) (ISTI, ISTO)

The Step In/Step Out (ISTI, ISTO) interface lines are used to move the read/write head by
one track position. The trailing edge of this pulse initiates the access motion.

A true (low) pulse with a time duration greater than 200 nsec but less than 2 msec on the
ISTI line moves the read/write head by one track position toward the center of the disk.

A true (low) pulse with a time duration greater than 200 nsec but less than 2 msec on the
ISTO line moves the read/write head by one track position away from the center of the
disk.

The repetition rate for the ISTI and ISTO .pulses must be such that the time interval
between two consecutive pulses is between 10 and 11 msec. |f this condition is not
satisfied, then two consecutive ISTI or ISTO pulses must be separated by a time interval
greater than 30 msec.

When attempting a multi-track seek operation, optimum access time is realized by issuing
ISTI or ISTO pulses at intervals between 10 and 11 msec.
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Table 3-1

Standard Interface Pin Assignment

Signal Line Ground

Input STEPIN (ISTI) 1 M

Control | sTEP QUT (ISTO) 15 S
DRIVE MOTOR ON (IDEN) 18 \Y
HEAD LOAD (IHLD) 16 T
HEAD CURRENT SWITCH (IHCS) 7 H
WRITE ENABLE (IWEN) 9 K
EXTERNAL TRIM ERASE (Option) (IEEN) 8 J
Not Applicable 2 4

Qutput TRACK 0 (ITRKO) 19 w

Status INDEX (IINXP) 17 u
DOOR OPEN (IDOP) 6 F -
WRITE PROTECT (IWPT) 13 P
WRITE BUSY (IWBSY) 1 3

Data WRITE DATA INPUT (IWDA) 10 L
READ DATA OUTPUT (IRDA) 20 X

Power +24V DC A,B C,D,E
+5vVDC 21 Y
—5V DC (—15V DC)(Option) 22 z

¢ Interface Connector Body AMP Inc. No. 583859-3

Contacts 1-583853-1, or equivalent.
* Keaying slot located between pins 5and 6.

[_7416 OR EQUIVALENT_]

DRIVER

TWISTED PAIR

TRANSMISSION LINE
Z=100Q

|
Iy

5V

RECEIVER

§2ZOQ
7404 OR EQUIVALENT

4»—<{>—- +TRUE

33082

Figure 3-2. Typical Driver/Receiver Configuration
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Two consecutive pulses on these lines, involving a change in the direction of motion, must
be separated by a time interval not less than 30 msec.

When the read/write head is positioned on track 0, an ISTO pulse requiring motion away
from the center of the disk is ignored. The head motion is inhibited if either the Write
Enable or the Erase Enable sngnal line is true (low). A Read/Write command must not be
atternpted within 30 msec after issuing a Step In or Step Out pulse which results in head
motion.

3.3.2.2 Drive Motor Enable (IDEN)

When the Drive Motor-Enable (IDEN) line goes true (low), the drive motor accelerates to a
nominal speed of 360 rpm and stabilizes in less than 5 seconds. When IDEN goes false
(high), the drive decelerates to a stop in l