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SCOPE OF MANUAL

This documentation provides a description of the FD3812 Flexible Disk system
and the FF38-XX Frugal Floppy systems, and the associated Double Density
Controller. These systems, unless otherwise specified, are referred to in
this documentation as the Double Density Disk system.

The manual contains an operator's guide, an interfacing guide and a theory
of operation. Also included are some general troubleshooting aids, designed

for use with the theory of operation to help isolate minor system malfunctions.

The manual contains five sections as follows:

SECTION DESCRIPTION
1 The Introduction to this manual contains a description of the
system. Also included are controller, drive and media speci-
fications.
2 Provided in the Interfacing Requirements is information needed

for interfacing the Double Density Controller to a microcomputer.
Also contained are cable installation instructions and pin
assignments.

3 The Operator's Guide provides an explanation of command and
status instructions, as well as, diskette care and Toading
information. The switches and indicators are also defined in
this section.

4 A general description of the Double Density Controller schematics
is provided in the Theory of Operation section.

5 A Troubleshooting section provides general procedures for loca-
ting problems that may be encountered when using the Double
Density Disk system.

vi
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1 INTRODUCTION
1-1 SYSTEM DESCRIPTION

The FD3812 Flexible Disk system consists of a Double Density Controller, two
disk drives, a power supply and a cabinet. "Frugal Floppy" FF38-XX systems
do not have the cabinet and power supply, and may consist of one, two,

three or four disk drives.

Disk formats used with the Double Density Disk systems are IBM Diskette 1
single-density, or IBM Diskette 2D double density. Both formats are for
single sided operation only. .

The Double Density Controller is designed for easy integration into commercial,
industrial and developmental applications, providing the necessary features

for successful and convenient operation of a powerful disk system. The Double
Density Controller is capable of driving up to four floppy disk drives.

The Double Density Controller consists of one printed circuit board with all
connectors along one edge of the board. This eliminates the need for card
cages or back plane wiring.

The physical specifications of the FD3812 system follow:

Height: 7.75 in. (196.8 mm)
Width: 19.16 in. (486.6 mm)
Depth: ~ 20.50 in. (520.0 mm)
Weight: 70 1b. (32 Kg)

Double Density Disk systems use less than 300 watts (nominal) of AC power.
A third wire AC 1ine cord ground return, and an AC power fuse (at rear of
cabinet) is provided for safety.

Interfacing for the Double Density Disk systems may be performed by utilizing
the S-100 interface board when the system is being used with a MITS 8800
series computer. Interfacing for Multibus™ systems may be obtained using
the Multibus™ interface board.

™

Multibus  1is a trademark of Intel Corporation.
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INTRODUCTION

DRIVE SPECIFICATIONS

The Double Density Disk system employs a modified Pertec model FD514 disk
drive, part number 250254. The performance characteristics and power
requirements are stated below.

ROTATION AND START UP CHARACTERISTICS

Rotational Speed - 360 rpm :
Speed Variation - + 1.5% (+ 1.6% per Hz variation at 60 Hz or £2%

per Hz variation at 50 Hz).

Rotational Direction - CCW (Counterclockwise) as viewed from the

recording side.

Average Latency - 83.3 milliseconds
Start-up time - 2 seconds (max)
Stop time - 2 seconds (max)

ACCESS TIME

Track to Track - 10 milliseconds (min) seek time
Head Settling Time - 20 milliseconds (at Tast track addressed)
Head Loading Time - 40 milliseconds (max)

ERROR RATE

The error rate (exclusive of external sources, i.e., user's elec-
tronics, diskette defects or other contamination) will be a
maximum of:

1 recoverable error per 109 bits
1 non-recoverable error per 1012 bits

A non-recoverable error is defined as an error that persists after
the error recovery procedure is performed.

The read error recovery procedure is as follows:

The

Reread the track 5 times.

If data is not recovered, move the head away (not less than
5 tracks) from the track in question in either direction;
return to the desired track and reread the track 5 times.
If data is still not recovered, unload and reload the head,
then reread the track 5 times.

seek error recovery procedure is as follows:
Recalibrate the track location by issuing repetitive Step Out

commands until the Track 0 signal is recovered, then reseek
the desired track and reread.

1-4 250297A
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DC POWER REQUIREMENTS

® + 24 volts DC + 1.0 volts, 1.4 amperes maximum (in operation the
current load on the 24 volt Tine is pulsating and depends on the
operating conditions). '

® + 5 volts DC + 0.25 volts, 1.4 amperes maximum; 1.25 amperes typical
(100 millivolts peak-to-peak ripple).

e -12 volts DC = 0.50 volts, 0.3 amperes maximum (200 millivolts peak-
to-peak ripple).

DC POWER REQUIREMENTS (STANDBY CONDITION))
e Standard configuration, 24 volts Tine: 0.6 amperes maximum
DC POWER REQUIREMENTS (OPERATING CONDITION)

e Peak current, 24 volt Tine: 1.4 amperes maximum
e Average current, worst case seek: 1.0 amperes maximum

DC POWER SEQUENCING

e None required. 100 milliseconds maximum required from time of
power application to time when unit can receive commands.

AC POWER REQUIREMENTS

® Standard, 90-130 volts AC at 60 Hz
Run Current: 0.43 amperes nominal; 0.48 amperes maximum
Power: 33 watts nominal; 42 watts maximum

® (Option 1, 190-250 volts AC at 50 Hz
Run Current: 0.25 amperes nominal; 0.30 amperes maximum
Start Current: 0.11 amperes nominal; 0.13 amperes maximum
Power: 39 watts nominal; 46 watts maximum

1-5



1 INTRODUCTION
1-3 FUNCTIONAL DESCRIPTION

General functions of the Double Density Controller are described in this
section.

The Double Density Controller responds to eight-bit command words to transfer
data to the write buffer from the read buffer, or to and from the diskette.
Commands are also used to seek to data tracks, and to format the diskette.

Seek commands are used to position the READ/WRITE head at the desired track.
A1l seek timing is controlled by the Double Density Controller. Positioning
is verified by reading the track address from the disk.

The READ/WRITE head will remain loaded for approximately 700 milliseconds
following a disk operation, as long as the drive remains selected. If no
other read, write or seek commands are issued, the head will be unloaded
after this time period. The head will be unloaded immediately if the disk
drive is deselected.

The disk drive units sense write protected diskettes and present this status

to the interface. Light from an LED, passing through the slot in the diskette
(see the following diagram), activates a photo transistor sensor which disables
the disk drive write electronics.

2

T WRITE PROTECT SLOT
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The controller may be used to format blank diskettes in either single or

double density, and data is recorded on the disk in either IBM-3740 single-
density format or IBM double density format (format described in section 3-4).
These are both soft sectored formats (hard sectored formats are not allowed).

Format specifications are summarized in the following table:

SINGLE DENSITY

DOUBLE DENSITY

Data bytes per sector
- Track 0

- A1l other tracks
Sectors per track
Tracks per diskette
Data bytes per diskette

Transfer rate to/from
disk (Bytes/sec.)

128

128

26

77
256,256

31,250

128 (single density)
256

26

77

509,184

62,500

Up to four drives may be operated by the Double Density Controller in a
master-slave configuration (only one drive is accessed by the controller

at any one time).
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1 INTRODUCTION

1-4 MEDIA REQUIREMENTS

This section specifies the type of diskette that can be used with the systems
for single or double density recording.

SINGLE DENSITY

Any 3740 - type diskette as defined by IBM Original
Equipment Manufacturers (OEM) information GA 21-9190-1
(with subsequent revisions) may be used.

DOUBLE DENSITY

Any unformatted diskette that has been qualified speci-
fically for double density recording may be used. Such
diskettes formatted or written by other systems must be
reformatted by the Double Density Controller system.
Hard Sectored diskettes are not allowed. Diskettes must
have a single index hole and must be single sided (these
Double Density Disk systems do not have double sided
recording capabilities).

1-8
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1 INTRODUCTION
1-5 ENVIRONMENTAL CONDITIONS

There are specific operating and non-operating conditions which should be
observed for the disk drive and controller, as well as the media (diskette)
used in the disk drive.

MEDIA

The environmental specification for the media used in the disk drive
determines the allowable temperature and humidity at the site where the
system is installed. Ambient temperature of the system should not exceed
a value of 10°C below the maximum operating temperature of the media being
used.

DRIVE/CONTROLLER (NON-OPERATING)

Non-operating conditions are a temperature range of -40°C to 70°C (-40°F
to 156°F), and a relative humidity range of 5% to 95% (without condensa-
tion).

DRIVE/CONTROLLER (OPERATING)

During operation, vibration Timits are 6-600 Hz at .05G. The shock Timit
is 1.5G for 11 milliseconds.

A temperature range of 10°C to 42°C (50°F to 110°F) and a relative humidity
of 20% to 80% should be observed.

1-9




1 INTRODUCT ION
1-6  CONTROLLER OPTIONS

The following options are available for the Double Density Controller.

A version of the controller is avajlable without the Read Data Buffer and
Write Data Buffer. This version allows use of the Direct Memory Access (DMA)
method of data transfer to and from the disk.

A controller and drive configuration is available to meet either of the
following input power requirements:

115 VAC, 60 Hz
or
230 VAC, 50 Hz

The FD3812 system is available with a special cabinet for mounting in a
19-inch EIA (Electronic Industry Association) approved rack enclosure.

An FD3812 system is available without the Double Density Controller board,

so that it can be used as a "SLAVE" unit in a three or four drive "MASTER" and
"SLAVE" configuration.

1-10
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2 INTERFACING REQUIREMENTS
2-1 SIGNAL LEVELS

Input and output Togic signals, input receivers and output drivers used by
the Double Density Controller are described in this section.

Input Togic signals for the system are as follows:

Logic "0": +2.0V min to +5V max {False)
Logic "1": +0.0V min to +0.8V max (True)

The)standard input lToad (shown below) is a TTL gate (74LS240 plus 680 ohms to
+5V). '

+5v

680 ohms

741.5240
From CPU T ﬂ'

Output drivers are also 74LS240 TTL gates.
Output Togic signals for the system are as follows:

Logic "0": +2.4V min to +5V max (False)
Logic "1": +0.0V min to +0.4V max (True)

Sink current at logic "1" is 24 milliamps

Output drivers used on the Double Density Controller are as follows.

7416 74LS240
IRSTR,IWSTR DI 0-7
oV Tri-State
7438 LS240 Output
680 ohms 74LS
}__ ]
— IDONE

2-2 250297A
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2 INTERFACING REQUIREMENTS
2-2 SYSTEM INTERCONNECTION DIAGRAM

A typical FD3812 system interconnection diagram is provided below.
the fact that drive 0 is at the terminus of the disk drive cable.
contains the line terminator.

Note
Drive O

AC
DRIVE —
CABLE DRIVE

250224-02 D

1

J1
1/0 CABLE

AC —-J 250251-01
DRIVE
CABLE DRIVE —
J2
1 DISK DRIVE CABLE

[ﬂ-d CcPU
[-_JINTERFACQ

250224-01 [ __J DUAL DRIVE
L La— DOUBLE DENSITY CONTROLLER
POWER [ ) 250250-01 ] .
FOUR DRIVE i
]
SUPPLY 250274-01 93
PS1010 250223-01
./
]
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2 INTERFACING REQUIREMENTS
2-3  CABLE/CONNECTOR INSTALLATION

|There are three flat cables that interconnect the Frugal Floppy FF38-XX
system. The cables for the FD3812 system are pre-connected, however, these
same instructions would apply.

CABLES

The Input/Output (I/0) cable and the disk drive cable are 50 conductor ribbon
cables. The I/0 cable extends out the back of the FD3812 system cabinet, and
is used to connect the controller to the interface or mainframe (CPU). The
disk drive cable connects the Disk Drives to the controller.

I/0 CABLE CONNECTION

On each end of the 1/0 cable is a 50-pin connector. These cable connec-
tors (as well as the disk drive cable connectors) are Pertec part number
503-0147. The connector on one end of the I/0 cable connects to the inter-
face board and the other connector plugs into the controller edge connector
"J1" (indicated in the photograph on the opposite page). The connector

pin numbers are marked on the face of the connector, and the arrows indica-
ting connectors J1 through J4 in the photograph are also pointing to the
edge connector pin 1 location. Pin 1 is also indicated on the controller
silkscreen diagram in Appendix B. Align pin 1 of the cable connector on
one end of the cable with pin 1 ¢f the edge connector, and attache the cable
connector to the controller. Then, attach the remaining connector to the
interface.

DRIVE/CONTROLLER CABLE INSTALLATION

The pre-connected Disk Drive Cable for a FD3812 system has one connector on
each end, and an additional connector attached along the cable, allowing two
drives to be connected to the controller in daisy chain fashion. For three
or four drive systems, the cable is extended in length and additional connec-
tors are added. Thus, up to four drives may be connected to the controller
in serial fashion.

The cable for a "Frugal Floppy" may contain a connector at each end for single

drive systems, or up to five connectors for multiple drive systems. Attach
the connector at one end of the cable to the 50-pin edge connector on the
controller card, as indicated by "J2" in the photograph on the opposite page.
The arrow indicating J2 in the photograph also identifies the controller
edge connector pin 1 location. Attach the remaining cable connectors to the
50-pin edge connector on the back panel of each drive (pin 1 to pin 1). The
drive pin 1 location is shown in the following diagram.

250297A



Double Density Controller Cable Connector Locations
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2 INTERFACING REQUIREMENTS

2-4 STATUS INDICATOR CONNECTOR

A fourth cable may be added to FF38-XX systems if LED status indicators

are required.

J4 is a 14-pin DIP socket that allgws the additon of external status
indicators (LEDs) to Frugal F]oppyTM systems. The socket includes a pin
position for +5 volts, and all status signals are open collector low True.
A series resistor must be included with the external LEDs. The LED current
should be Timited to 40 milliamps.

PIN CONFIGURATION - STATUS INDICATOR

PIN NUMBER SIGNAL NAME
1 Controller Busy
2 Drive Ready
3 Ground ("POWER" Tight)
4 Write Protect
5 Double Density
6 +5 volts (for bower to all LEDs)

7 through 14

Not Used

2-6
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2 INTERFACING REQUIREMENTS

2-5 CONTROLLER POWER REQUIRMENTS

The table below shows the controller power connector pin assignments. This
connector is designated J3, and connects the power supply voltages to the

Double Density Controller board.

Current requirements at each pin are also

provided.
CONNECTOR J3
PIN NUMBER DESCRIPTION CURRENT REQUIREMENT
1 Ground N/A
2 +5 volts (%0.25 volt) 2.6 amperes
3 -12 volts (% 0.5 volts) 60 milliamperes
4 +24 volts (+ 1.4 volts) 85 milliamperes
5 UNO (selected unit status) N/A
6 Key N/A
7 UNI (selected unit status) N/A

N/A = Not Applicable
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2 INTERFACING REGUIREMENTS

2-6 DRIVE AC AND DC.POWER CONFIGURATION

The physical power pin locations and the power pin assfgnment for the
FD514 drive are described in this section.

Power is applied to the FD514 drive through a 7-pin connector (designated
in the following diagram) soldered to the printed circuit board (Pertec

part number 600057-01). The following diagram also shows the pin config-
uration for the 3-pin AC input power connector and the basic drive config-

uration.

STEPPER MOTOR

CAPACITOR ENCLOSURE

3-PIN AC CONNECTOR
- PIN 3 LIVE
- PIN 2 GROUND
- PIN 1 NEUTRAL

GROUND STUD

//////"'

7-PIN DC CONNECTOR

T~

AC DRIVE MOTOR

50-PIN EDGE CONNECTOR

The chassis must be connected to earth ground using the ground stud on the
drive back panel to ensure proper operation.

The following table provides part numbers for AC supply voltage connector

components.
DESCRIPTION PERTEC PART NUMBER
Pin Housing (Used on Drive) 503-0087
Pins 1 and 3 503-0088
Pin 2 (Ground) 503-0089
Socket Housing 503-0095
(Attached to Power Cord)
Sockets 503-0094
2-8
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The pin assignments for the DC supply voltages are provided in the
following table.

PIN NUMBER SUPPLY VOLTAGE
1 -5 volts DC (-12 volts/ - 16 volts)
2 Return (-5 volts, -12 volts/ - 16 volts)
3 +5 volts DC
4 Return (+5 vd]ts)
5 Key
6 Return (+24 volts)
7 + 24 volts DC

250297A 2-9



2 INTERFACING REQUIREMENTS:
2-7 USER INTERFACE

The following table shows the pin connections for the I/0 Cable (J1).

PIN CONFIGURATION - USER INTERFACE

PIN NO. SIGNAL NAME SOURCE PESCRIPTION
1-7 | === - Not Used
8 IDONE FD3812 or | Optional Usage
FF38-XX
9 DI O " DATA IN O (LSB)/BUSY
10 DI 1 " DATA IN 1/UN O (Unit Select)
11 DI 2 " DATA IN 2/UN 2 (Unit Select)
12 DI 3 " DATA IN 3/CRC ERROR
13 DI 4 " DATA IN 4/WRITE PROTECTED
14 DI 5 " DATA IN 5/DRIVE FAIL
15 DI 6 " DATA IN 6/MEDIA STATUS
16 DI 7 " DATA.IN 7/DELETED DATA MARK
17-20 GND GROUND
23-28 N.U. NOT USED
29 N.U. NOT USED
30 CPU O USER COMMAND WORD STROBE (Bit 4)
31 CPU 1 ! COMMAND WORD (Bit 1)
32 CPU 2 . COMMAND WORD kBit 2)
33 CPU 3 ! COMMAND WORD (Bit 3)
34 CPU 4 ! COMMAND WORD (Bit 4)
35 CPU 5 ! COMMAND WORD (Bit 5)
36 CPU 6 " COMMAND WORD (Bit 6)

2-10
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PIN NO. SIGNAL NAME SOURCE | DESCRIPTION

37 CPU 7  USER COMMAND WORD (Bit 7)
38 N.U. NOT USED

39 CDO 0 USER DATA OUT BIT 0

40 CDO 1 " DATA OUT BIT 1

41 CDO 2 " DATA OUT BIT 2

42 CDo 3 " DATA OUT BIT 3

43 CDO 4 " DATA OUT BIT 4

44 CDO 5 " DATA OUT BIT 5

45 CDO 6 " DATA OUT BIT 6

46 CDo 7 " DATA OUT BIT 7
47-50 GND GROUND

21 IRSTR FD3812 or| READ STROBE (DMA Only)

FD38-XX :
22 IWSTR " WRITE STROBE (DMA Only)

2-11




2 INTERFACING REQUIREMENTS

2-8 USER INTERFACE SIGNAL DESCRIPTION

The interface signal appearing at the respective I/0 cable connector pairs
is explained in this section.

SIGNAL DESCRIPTION TABLE

PIN/SIGNAL

DESCRIPTION

Pin 8 - DONE

This signal is a 100 nanosecond pulse that occurs when
the controller has completed a read, write or seek
operation. Any such operation is completed if one of
the following conditions occur:

e The data transfer to or from the disk is complete
and the controller is ready to accept the next
command.

® An error has occurred during the data transfer
process.

e A clear command is issued to the controller, while
the controller is busy.

® A power failure occurs in the controller, while
the controller is busy.

Pin Numbers 9-16
DATA IN and STATUS

When CPU bit 6 is set True (LOW) on the interface,
these lines provide the read buffer data. When CPU

bit 6 is set False (HIGH), these 8 Tines provide

status information. The 8 status signals are described
in detail in Section 3-6.

Pin Number 21
READ STROBE

This signal is generated by the Double Density Controller
and is used with non-buffered versions of the controller
only. The data from the disk is transferred to the user
by this strobe signal. During read operations, the CPU
bit 6 command Tine is set True, and the data is valid on
the Data OQut lines between 30 and 800 nanoseconds after
the trailing edge of the RSTR signal.

Pin Number 22
WRITE STROBE

This signal is generated by the Double Density Controller
and is used with non-buffered versions of the controller
only. The first data byte to be written on the disk is
placed on the Data Out lines 0.8 milliseconds following
the "WRITE" command. The controller will then pulse the
"INSTR" interface signal after this first byte has been
written on the disk. The data to be written at the next
byte location, should be set up on the Data Out lines
within one half of a byte time from the trailing edge of
the "INSTR" pulse.

2-12
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PIN/SIGNAL

DESCRIPTION

Pin Numbers 30-37
COMMAND WORD

These Tines carry the 8-bit command word to the
controller. Commands should remain stable on these
lines for the duration of the command. Each command
(except "EXAMINE STATUS" and "EXAMINE READ BUFFER")
must be preceded by a return of the CPU bit 0 to the
"ZERO" state. This may be done by issuing either a
"READ STATUS" or "READ DATA BUFFER" command. Each
command is described in detail in Sections 3-7
through 3-9.

Pin Numbers 39-46
DATA OUT BITS 0-7

The data on these lines is sent to the controller with
each appropriate command. The data on these Tines
should be stable prior to the leading edge of the CPU
bit 0 command signal, and should remain True for at
lTeast 2.0 microseconds after the leading edge of the
CPU bit O command signal.

2-13
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2-9

INTERFACING REQUIREMENTS

CONTROLLER/DRIVE INTERFACE PIN DESCRIPTION

The Controller/Drive interface pin description (connector J2) is described
in the tables below.

Controller to

Disk Drive (Connector J2 of controller PCBA)

SIGNAL GROUND DESCRIPTION
2 1 Head Current Switch (IHCS)
4 3 IDENO
6 5 IDEN1
8 7 IDEN2
12 11 IDEN3
14 13 Head Select (IHSLT)
16 15 Busy (IBSY)
18 17 Head Load (IHLD)
26 25 Drive Select 1 (ISLTO)
28 27 Drive Selct 2 (ISLT1)
30 29 Drive Select 3 (ISLT2)
32 31 Drive Select 4 (ISLT3)
34 33 Direction Select (IDIR)
36 35 Step (ISTP)
38 37 Write Data (IWDA)
40 39 Write Enable (IWEN)
Disk Drive to Controller (Connector J2 of controller PCBA)
SIGNAL GROUND DESCRIPTION
10 9 Media Status
20 19 Index (INXP)
22 21 Ready (ISRDY)
24 23 Drive Status (IDRVS)
42 41 Track 00 (ITRK))
44 43 Write Protect (IWPT)
46 45 Read Data (IRDA)

NOTE

A11 Controller/Drive interface signals are LOW True. -

2-14

250297A



SECTION 3
OPERATOR'S GUIDE

250297A 3-1



3-2

250297A



250297A

3
3-1

OPERATOR'S GUIDE
HANDLING AND CARE OF DISKETTES

Special handling and care is required for proper functioning of the
flexible diskettes.

To protect the diskettes, the following guidelines should be observed:

To Toad a diskette, remove it from its protective envelope, and
follow the step by step procedure for loading and unloading a
diskette provided in the next section.

Always place the diskette back into its protective envelope after
use. Dirt, dust, or stains on the diskette could cause the loss
of data. NEVER place fingers on the magnetic surface of the disk-
ette through the window slot.

Never leave the diskette lying on the video unit or near an elec-
tric motor. Magnetic fields produced by such devices may cause
the Toss or scrambling of data.

Use a felt-tip pen to make any notes on the diskette envelope.
Using a ballpoint pen or a pencil could damage the diskette inside
the envelope. '

Never load a diskette with the disk drive power off.

Never remove a diskette from the disk drive compartment when the
"BUSY" Tight is on.

Observe the operating and non-operating temperature specifications
for the diskette.
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3-2

OPERATOR'S GUIDE
LOADING AND UNLOADING DISKETTES

The following procedures and precautions must be observed in loading and
unloading diskettes.

LOADING THE DISKETTE

The following guidelines should be observed when loading a diskette.
Refer to the illustration at the bottom of the page.

STEP

PROCEDURE

1
2

Turn the disk drive power on.

Open the drive loading door and insert the diskette with the Tabel
side up; the oval slot in the jacket inserted first (a light force
is required on the right portion of the diskette to overcome a
spring load ejector mechanism in the drive).

When the diskette is fully inserted, apply a Tight downward pressure
at the right side of the diskette. This will allow it to seat
behind the bezel stop. If the diskette did not latch behind the
bezel stop, a spring load slide will eject it at Teast 1 inch from
the proper operating position, providing a clear indication that

the diskette is not properly inserted. Damage to the diskette hub
hole (in center of the diskette) may result if the door is closed
and the diskette is not properly inserted.

When the diskette is properly inserted and seated behind the bezel
stop, close the Toading door. This engages the cone/clamping assem-
bly within the drive.

DRIVE LOADING DOOR

BEZEL STOP

PUSH IN

PRESS DOWN

3-4
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UNLOADING THE DISKETTE

To remove the diskette make sure the head is not loaded (in contact with the
diskette). The BUSY and Drive Door indicators will be ON. Then, referring
to the figure on the opposite page, proceed as follows:

STEP PROCEDURE

1 Open the loading door, making sure the door is fully open to
insure the cone clamping assembly within the drive is disengaged.
Partial engagement of the cone could cause damage to the diskette.

2 Exert a slight upward pressure on the diskette near the right front
corner. The diskette will be partially ejected by the spring load
ejector.

3 Fully withdraw the diskette and place it in a protective jacket.

4 Close the loading door.

DRIVE LOADING DOOR > — : {g'
s ) V>
=S
==

PULL OUT §
\‘
PUSH UP
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3 OPERATOR'S GUIDE
3-3 CONTROLS AND INDICATORS

This section describes the controls and indicators for the Double Density
Disk system.

The controls and indicators of the FD3812 disk system (as shown on the
facing page) are described in the following table:

SWITCH/ INDICATOR FUNCTION
Power ON/OFF Switch Turns power on or off.
POWER Indicator Indicates that the +5 volt power is present on

the controller.

READY Indicator Indicates that the selected drive is turning at
the proper speed after the diskette is inserted
and the drive door is closed.

BUSY Indicator Indicates that the controller is executing a
command. :

WRITE PROTECT Indicator Indicates that the "Write Protect Slot" on the
diskette jacket is uncovered in the selected
drive. Data can be read from the diskette, but
data cannot be written or changed.

Drive Door Indicator Indicates that the disk drive is selected and
the head is loaded (in contact with the diskette)
to perform a command.

DOUBLE DENSITY Indicator | Indicates that the double density mode of reading
or writing data is selected.

3-6
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3 OPERATOR'S GUIDE
3-4 TRACK FORMAT

Each diskette used with the Double Density Disk system must be initialized
using the IBM soft sectoring technique before it can be used for data storage.
The initialization process consists of pre-recording sector information on

the diskette.

A diskette is divided into 77 tracks; the outermost track is designated
Track 0 and the innermost, Track 76. The initialization process writes each
track in one continuous operation, dividing each track into 26 sectors. The
sectors are referenced by an index hole between sector 1 and 26.

The following diagram illustrates the diskette configuration:

TRACK 0

TRACK 76

DISKETTE

— INDEX HOLE

SECTOR | SECTOR | SECTOR | SECTOR | SECTOR | SECTOR | SECTOR | SECTOR
23 24 25 26 01 02 03 04

The components of the sector format for both single and double density opera-
tion are shown in the figures on the following page. These components are:
Mark Bytes (i.e., Index Mark, Address Mark, Data Mark), Address Field, Data
Field, and Gap Fields (Gl, G2, G3, and G4). Mark bytes are unique combina-
tions of data bits and clock bit patterns which are not allowed in address
fields, data fields, or gaps. A gap provides for a preamble and sufficient
buffer space. This offsets the effects of deviations from the nominal data
density on the track due to tolerances of disk speed and with frequency.

The following figure shows an initialized track from index to index:

i< 1 REVOLUTION (166.67 M.S. NOMINAL)

=l|
L

)
[
ADDRESS FIELD

ADDRESS MARK f

INDEX MARK DATA MARK

(26 TIMES) !

[4- |
\j'_ DATA FIELD
SECTOR
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SECTOR

I(—GZ-»' le—— 3

DATA(128 BYTES)

PREAMBLE (6 BYTES)
ATA MARK (1 BYTE) CRC 8-15 (1BYTE)

| PREAMBLE (6 BYTES) CRC 0-7 (1 BYTE)
CRC 0-7 (LEAST SIGNIFICANT 8 BITS)

CRC 8-15 (MOST SIGNIFICANT 8 BITS)

ZEROS (1 BYTE)

SECTOR ADDRESS BITS SEC 7-0 (1 BYTE)*

_JEROS (1 BYTE)

TRACK ADDRESS BITS 7-0 (1 BYTE)*
_ADDRESS MARK (1 BYTE)

250297A

GAP FIELDS *BIT 7 IS THE MOST SIGNIFICANT BIT
Gl= 26 BYTES HEX FF
6 BYTES HEX 00
G2= 16 BYTES HEX FF
6 BYTES HEX 00
G3= 27 BYTES HEX FF
6 BYTES HEX 00
G4=314 BYTES HEX FF
6 BYTES HEX 00
Single Density
SECTOR Boe
t— 62—
DATA (256 BYTES)
——PREAMBLE (12 BYTES)
ATA MARK (4BYTES) CRC 8-15 (1 BYTE)
______PREAMBLE (12 BYTES) CRC 0-7 (1 BYTE)
CRC 0-7 (LEAST SIGNIFICANT 8 BITS)
CRC 8-15 (MOST SIGNIFICANT 8 BITS)
01 (1 BYTE)
SECTOR ADDRESS BITS SEC 7-0 (1 BYTE)*
00 or 01 (1 BYTE)
TRACK ADDRESS BITS TRK 7-0 (1 BYTE)*
_ADDRESS MARK (12 BYTES)
GAP FIELDS *BIT 7 IS THE MOST SIGNIFICANT BIT
Gl= 52 BYTES HEX 4E
12 BYTES HEX 00
G2= 22 BYTES HEX 4F
12 BYTES HEX 00
G3= 54 BYTES HEX 4E
12 BYTES HEX 00
G4=628 BYTES HEX 4F
12 BYTES HEX 00

Double Density
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3 OPERATOR'S GUIDE
3-5 DISKETTE INITIALIZATION

The single and double density formats for diskette initialization are presen-
ted in this section.

Data is represented by 8-bit bytes. Clock and data bits have a value of
either one or zero. The presence of magnetic flux transition represents a
binary one and the absence of a transition represents a binary zero. Clock
bits are binary one unless otherwise noted. The single density initialization
format (provided in the table below) uses a frequency modulation encoding
scheme whereby each data bit is preceded by a clock bit. The double density
format (provided in the table on the opposite page) uses a modified frequency
encoding scheme, whereby a clock bit is only provided at the beginning of

bit cell time for a binary zero preceded by a binary zero.

The following initialization data is used to initialize all tracks on single
density diskettes, and Track 0 on double density diskettes. Starting immedi-
ately after index, write the bytes in frequency modulation coding.

WHEN NUMBER HEX VALUE REMARKS
WRITTEN OF OF
BYTES | BYTE WRITTEN

Write this 40 FF

field once at 6 00

start of the 1 FC Index Mark -- This byte has a clock

track. bit pattern of HEX D7; Data bit

pattern of HEX FC
26 FF

Write this 6 00 Read Preamble

field once 1 FE Address Mark -- This byte has a data

for each sec- bit pattern of HEX FE; clock bit

tor on the pattern of HEX C7

track (26 1 XX Track Address

times). 1 00

1 XX Sector Address -- This byte is 01 the
first time written, 02 the second time,
etc., and 1A the last time.

1 00

2 XX Computed CRC bits 15-0 for address
field being written -- See note 1
below.

11 FF

6 00 Read Preamble

1 FB Data Mark -- This byte has a data bit
pattern of HEX FB; clock bit pattern
of HEX C7

128 00 Data Bytes
2 XX CRC bytes -- See note 2 below.
27 FF

Write once 247 FF The length of this field can vary due

at end of to timing tolerances.

track.

NOTE 1: Determine the value of these 2 bytes by computing the cyclic
redundancy check characters for the preceding 5 bytes, using the
following checking polynomial:

s X=1 +gXE +yX12 + x16
Prior to computing the CRC bytes, initialize the accumulating
register to all ones.

NOTE 2: Same as NOTE 1 except change 5 bytes to 129 bytes.

3-10
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The following double density format is used to initialize tracks 1 through
76 for double density diskettes (the single density format provided in the
preceding Table is always used on Track 0). To initialize all sectors of

tracks 1 through 76, start immediately after index and write the following
bytes in modified frequency modulation coding. The procedure is repeated

for each track on the diskette.

WHEN NUMBER HEX VALUE REMARKS
WRITTEN OF OF
BYTES BYTES WRITTEN

Write this| 80 4E

field once| 12 00 Read Preamble

at the

start of 3 c2 These 3 bytes are missing clock

the track. transitions between bits 3 and 4.

1 FC These 4 bytes are the Index Mark.
50 13

Write this| 12 00 Read Preamble

field once

for each 3 Al These bytes are missing clock

sector on transitions between bits 4 and 5.

the track 1 FE These 4 bytes are the Address Mark.

(26 times)

1 XX Track Address -- XX = Cylinder number
1 00
1 XX Sector Address -- XX =01 the first
time written, 02 the second time,
etc., and 1A the last time.
1 01
2 XX CRC bytes -- see note 1 below
22 4E
12 00
3 Al These bytes missing data transitions
) between bits 4 and 5. These 4 bytes
1 FB These 4 bytes are the Data Mark.
256 00 Data bytes
2 XX CRC bytes -- see note 2 below
54 (3

Write this|{ 598 4E The length of the field can vary due

field once to timing tolerances.

at the end

of each

track.

NOTE 1: Determine the value of these 2 bytes by computing the cyclic redun-
dancy check characters for the preceding 8 bytes using the following
checking polynomialg

X =1+ x5+ x4 16 . .
Prior to computing the CRC bytes, initialize the accumulating regis-
ter to all ones.

NOTE 2: Same as NOTE 1 except change 8 bytes to 260 bytes.
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3 OPERATOR'S GUIDE

3-6 DISK STATUS SIGNAL DESCRIPTION

16).

When CPU bit 6 is set HIGH (False) the Double Density Controller presents
disk status on the DIO through D17 data Tines (connector J1, pins 9 through

- A description of the status signals follows:

STATUS SIGNAL

DESCRIPTION

DELETED DATA MARK
(Bit 7)

This bit is tested after each read command. A "ONE"
at this bit indicates that a Deleted Data Mark has
been found at the beginning of the data field of the
sector being read. This status, as well as CRC Error
Status, must be tested following read operations, but
prior to any "CLEAR" or "CLEAR ERROR FLAG" commands.
The "CLEAR" or "CLEAR ERROR FLAG" command may then be
used to reset this bit and the CRC Error bit.

MEDIA STATUS

This bit is always a "ONE" for the Double Density Disk

(Bit 6) system.
DRIVE FAIL This bit is a "ZER0O" if all the following conditions
(Bit 5) exist:

® The selected drive is up to speed.
® The diskette is seated properly.
e The door is closed.

The system should not attempt a data transfer to a
drive that is not ready.

WRITE PROTECT

This bit is set to a "ONE" if the selected drive

(Bit 4) contains a write protected diskette. This condition
should not be tested if the selected drive has a
"DRIVE FAIL" status.

CRC ERROR This bit is a "ONE" when an error has occurred during

(Bit 3) the previous command. This bit must be tested after

all read, write, or seek operations. If this bit is
True, it must be reset after both the "DELETED DATA
MARK" and "CRC ERROR" status bits have been checked.
Further commands will not be performed unless the
"CRC ERROR" status is reset by either a "CLEAR" or
"CLEAR ERROR FLAG" command

3-12
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STATUS SIGNAL

DESCRIPTION

UNIT SELECT
(Bits 2 and 1)

These two bits contain the address of the drive
currently being selected by the controller.

BUSY
(Bit 0)

This bit is set to "ONE" when a read, write, or

seek command is sent to the controller. No commands
other than "EXAMINE STATUS" commands may be sent to
the controller while the controller is busy (with the
exception of the "CLEAR" command).
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3 OPERATOR'S GUIDE
3-7 COMMAND SET

The Double Density controller receives commands on the CPU O through CPU 7
data lines of connector J1 (pins 30 through 37). The table on the following
page describes each of these commands, showing CPU bit settings, hexidecimal
(HEX) codes, and whether or not the controller is "BUSY" (head in contact with
diskette) when a specific command is issued.
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COMMAND SET

CPU BIT (ZERO TRUE) SET
COMMAND 7 6 5 4 3 2 1 0 |BUSY | HEX CODE

EXAMINE STATUS 0 0 0 0 0 0 0 0 [N 00
READ 0o 0 0 0 0 0 1 1 | Ves 0B
WRITE 0o 0 0 0 0 1 0 1 |Yes 06
READ CRC 0 0 0 0 0 1 1 1 |Ves 07
SEEK 0 0 0 0 1 0 0 1 |\Ves 09
CLEAR ERROR FLAGS 00 0 0 1 0 1 1 [N 0B
SEEK TRACK ZERO 0o 0 0 0 1 1 0 1 |\Yes 0D
WRITE DELETEDDATA | O 0 0 0 1 1 1 1 |Yes OF
MARK

LOAD TRACK ADDRESS | 0 0 0 1 0 0 0 1 |No 11
LOAD UNIT/SECTOR 0 0 1 0 0 0 0 1 |No 21
LOAD WRITE BUFFER o 0 1 1 0 0 0 1 |No 31
EXAMINE READ BUFFER [0 1 ©¢ 0 0 0 0 0 |No 40
SHIFT READ BUFFER 0 1 0 0 0 0 0 1 [No 41
CLEAR CONTROLLER 1 0 0 0 0 0 0 1 |No 81
LOAD CONFIGURATION |0 o o0 1 0 1 0 1 |No 15
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3 OPERATOR'S GUIDE
3-8 NON-OPERATIONAL COMMANDS DESCRIPTION

In this section are the commands for loading Track, Unit, and Sector infor-
mation into their respective registers, and the commands used to place status
information on the Data In lines. Also discussed are three commands used to
transfer data to the controller write or read buffer. When using these three
commands, transfers should be continuous, i.e., no other commands should be
issued to the controller until either 128 (single density) or 256 (double
density) bytes of data have been transferred. The command codes within the
parenthesis are in HEX notation.

COMMAND DESCRIPTION

EXAMINE STATUS (00) This command causes status information to be placed
on the Data In lines. The controller does not go
busy. The Input Word is available within 200 nano-
seconds after the CPU bit 6 interface command signal
is set to the "ZERO" (HIGH) state.

DELETED UNIT | UNIT
DATA 1} DRIVE |[WRITE CRC CODE | CODE |BUSY
MARK FAIL |PROTECT| ERROR [BIT 1 [BIT O
7 6 5 4 3 2 1 0
DI LINES

LOAD TRACK ADDRESS (11)| Track Address on the CDU O through CDU 7 Tines is
loaded into the "Seek Track" register in the control-

Ter.
TRK 7| TRK 6 | TRK 5| TRK 4 | TRK 3| TRK 2 | TRK 1|TRK O
MSB MSB LSB
7 6 5 4 3 2 1 0
CDO LINES

LOAD UNIT/SECTOR (21) The unit and sector information is loaded into their
respective registers from the CDU O through CDU 7

lines.

UNIT | UNIT

CODE | CODE SEC 4| SEC 3] StC 2| SEC 1 | SEC O

BIT 1 |BIT 2| "0"| MSB LSB

7 6 5 4 3 2 1 0
CDO LINES

NOTE

DI 6 (EXAMINE STATUS) and CDO 5 (LOAD UNIT SECTOR)
are reserved for use in two sided disk systems.
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COMMAND DESCRIPTION

LOAD WRITE Write data is loaded into the Write Data Buffer register*

BUFFER (31) po| po | oo | bo | po | bo | DO | DO
7 6 5 4 3 2 1 0

7 6 5 4 3 2 1 0
CDO LINES
EXAMINE READ Read Data is placed on the Data In Tines.*

BUFFER (40) 501 D0 | Do | DO | D0 | DO | DO | DO
6 5 4 3 2 1 0

7 6 5 4 3 2 1 0

DI LINES
SHIFT READ The Read Buffer is shifted, to place the next Read Data
BUFFER (41) character on the Data In Tines.*
LOAD CONFIGURATION [|O 0 | FORMAT DOUBLE 0 0 0 0
REGISTER (15) MODE DENSITY ‘
7 6 5 4 3 2 1 0
CDO LINES

This command conditions the controller in the following
manner (note that this command does not set the "Busy"
signal True):

BITS 0, 1, 2, 3, 6 and 7 must be set to zero.
These bits are reserved for use in double sided
disk systems.

BIT 4 is False to indicate single density and True
to indicate double density. This bit must be set
properly prior to a seek, write, or read operation.
It is not necessary to change this bit if the next
operation is the same density. This bit must be
set True when doing a seek from track zero in
double density. Note that in double density record-
ing formats, track zero is recorded in single den-
sity. It is therefore necessary to rest this bit
to single density when reading or writing on track
zero of double density formatted diskettes.

BIT 5 is False to indicate normal operation and

True to indicate "Format" mode. In the "Format"
mode, a "WRITE" command is interpreted by the
controller as a "Format Single Track" command.

With the controller in the "Format" mode, a "SEEK"
command is performed (when issued) without reading
the track header information on the diskette. It

is therefore possible to perform a series of "WRITE"
and "SEEK commands to the controller with the
controller in the "Format" mode. This sequence may
be used to format the entire diskette. Remember
that BIT 4 must be "ZERO" when formatting Track Zero.

* These three commands are modified when using a Pertec-supplied interface board.
Refer to the appropriate interface board specifications for details.
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3 OPERATOR'S GUIDE
3-5 OPERATIONAL COMMANDS DESCRIPTION

The following description explains the functional characteristics of the
controller command operational sequence. It may be used as a guide in
developing disk system application software. The command code (in paren-
theses following the command) is in HEX notation.

- SEEK OPERATION

The Seek command (09) is used to change tracks on a disk. The Double Density
Disk system reads the present track location of the disk drive being read,

and compares the actual and desired track address. The disk drive head is
stepped in the appropriate direction until it aligns with the desired track.
Then, the track is read to verify its location. If the head is at its correct
location, this Seek operation is completed.

Seek operations are necessary only to change tracks. To change sectors, the
Load Unit/Sector command (21) is used.

SEEK TRACK ZERO

A Seek Track Zero command (OD) should always be used to position the head on).
Track 0. A Seek Track Zero command is used to seek to track zero regardless
of the present track. A transfer of the track address is not required.

READ OPERATION

When the head is positioned on the desired track using the Seek command, a
Unit/Sector command is executed to select the sector to be read.

On the standard IBM format diskette, sector one is positioned just following
the index hole and sector 26 just before the index hole.

The Double Density Controller systems Cyclic Redundency Check (CRC) computes
information automatically during read operations, and if an error is detected,
the CRC status bit is set at the end of a read operation.

Data is shifted into the read buffer at 500 bits per second rate (double
density) from the sector. Upon completion of a Read command, the first charac-
ter of the sector is at the front of the read buffer. An Examine Read Buffer
command (40) places the buffer output on the Data In Tines (DI 7-0).

When the Shift and Read Buffer commands are executed, the read.buffer is
shifted and the next read data byte is placed on the Data In lines.

The Read CRC command (07) tests CRC on the data field. This command is used
following a Write operation to ensure data integrity. After all read opera-
tions the CRC Error bit and the Deleted Data Mark bit should be tested. If
either bit is set True, the Clear command should be issued.
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WRITE OPERATION

Write command operations write the contents of the write buffer to the
desired track and sector of the selected unit.

After the write buffer is loaded using the Load Write Buffer command (31),
the Seek command will move the head to the desired track. Then, the system
will begin searching for the correct sector.

A field of six bytes consisting of all logical zeros, is now written ahead
of the intended Tocation of the data sector.

The data that was written should then be read by 1ssu1ng a Read CRC command
to ensure validity of the Write operation.

WRITE DELETED DATA MARK

If an error persists after rereading the data as specified in Section 1-2,
the Deleted Data Mark command (OF) should be issued and the write data

will be preceded by a Deleted Data Mark. When reading, this mark indicates
that this sector should be ignored.

CLEAR

The Clear command (81) resets the controller electronics. If the controller
is busy, the BUSY status will be reset, the head will be unloaded (removed
from contact with the diskette) and the DONE signal will be pulsed.

CLEAR ERROR FLAGS

A Clear Error Flags command (OB) clears the Deleted Data Mark status bit
and the CRC Error status bit.
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SECTION 4
THEORY OF OPERATION
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4 THEORY OF OPERATION
4-1 INTERFACE

The controller interface circuitry is discussed in this section. Refer to
sheet 2 of the Double Density Controller schematic diagrams in Appendix B.

A description of the interface circuitry begins with the 8 CPU 1ines, CPU 0
through CPU 7. The CPU Tines carry the commands from the CPU to the control-
ler. They are then buffered through an 8-bit inverting buffer, U129 and
brought to the Programmable Read Only Memory (PROM) in U119. Different
addresses at the input to this PROM produce outputs which perform various
commands within the controller. The command Load Unit/Sector (NLDSEC) is
decoded at U119 pin 2 and brought through gate Ull4. This generates the
clock to load the Unit/Sector Register. U119 pins 3 and 4 are decoded in
similar fashion to supply clock signals NLDCONFIG (Load Configuration) and
NLDTRK (Load Track). NLDCONFIG clocks the Load Configuration register, U125
(sheet 12) and NLDTRK clocks the Seek Track Register, U58 (sheet 4).

There are three outputs of the PROM which result in the command signals

CMD 0, CMD 1, and CMD 2 at the output of 6-bit register, Ul118. The outputs
at pins 5 through 8 of U119 are essentially condensed into these three
command status signals which provide to the main control logic the command
the controller is to perform.

At the beginning of a new command, flip-flops U92 generate a strobe pulse to
U118. Flip-flop U93 is set at the beginning of a command and reset at the
end of a command, producing the BUSY signal. The BUSY signal is sent out to

the status register and monitored by the system while a command is in process.
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4 THEORY OF OPERATION
4-2 MAIN CONTROL

The main control circuitry is discussed in this section. Refer to sheet 3
of the Double Density Controller schematic diagrams in Appendix B.

Three ICs, U63, U64 and U71 make up the Program Counter. At the various
counts of the Program Counter, different operations are performed; that is,
either a jump operation to a different program count, or a particular Input/
Output (I/0) command. The output of the program counters are then brought to
the PROM in U72 and U73. The outputs from the PROM are gated through U79,
U81, U82 and U102, and latched at U53 and U54. Each output line from this
pair of latches performs a specific function within the controller.

The controller will increment through the program count unless a specific
jump operation is encountered. A jump operation is conditional; that is, a
selected flag must be either True or False, as required by the program, to
cause a jump to occur. Flags are selected by three Flag Multiplexers, uaz,
U43 and U44. These Flag Multiplexers have as inputs the various status
conditions throughout the controller (such as, INDEX, BUSY, etc.,) allowing
different jump operations to occur when these conditions are encountered.

A Timer, made up of U51, U52, U61 and U62, is also loaded by the output of
PROMS U72 and U73. The Timer allows different timing loops to be done by
the controller. For instance, the Timer will time out 128-bytes when a
Read or Write operation is being performed.
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4 THEORY OF OPERATION
4-3 CODE GENERATOR AND TRACK COMPARATOR

The code generator and track comparator circuitry is discussed in this
section. Refer to sheet 4 of the Double Density Controller schematic
diagrams 1n_Append1x B.

The output signals CODESEL O through CODESEL 4 (Code Select O through 4)
from the main control circuit (sheet 3) are used to address the PROM, U56.
The output of U56 selects either another PROM, or one of two buffers to allow
different items of information to be placed on the Data Code Bus (DCODE 0
through DCODE 7). The code select lines are also connected to the PROM in
us7.

The Data Code Bus contains the information to be serialized and written onto
the diskette. The Data Code Bus consists of any information that goes within

the header; such as, Track Address, Sector Number and the Sector Length Code.

Boundary Codes (BCODE O through BCODE 7) are required between Data Codes.

The Boundary Codes are presented by PROM, U57 to the Boundary Code Bus for
serialization.

Read Data from the Read Data Comparator circuit (sheet 10) is presented to

the Current Track Register, U36 and U37. The Current Track Register contains
the address of the track that the Drive Head is currently positioned on. The
output of U36 and U37 is input to Comparators, U38 and U48. These Comparators
determine the direction the head positioning stepper motor should move the
Drive Head during a Seek operation. The Comparators then input the Seek Track
Register, U58 providing the track/cylinder address to which the head will be
moved during the next seek operation.

4-4
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4 THEORY OF OPERATION
4-4 WRITE ENCODER

The Write Encoder circuitry is explained in this section. Refer to sheet 6
of the Double Density Controller schematic diagrams in Appendix B.

The BCODE O through BCODE 7 (Boundary Code Bus) signals (from sheet 4) are
brought into shift register U95, and the DCODE O through DCODE 7 (Data Code
Bus) signals (also from sheet 4) are brought into shift register, U96 in

1ike manner. The Boundary and Data Codes appear in serial form (SERCODES)

at U9 pin 13 and are applied to Data Selector, U83 pins 2 and 3. At the
proper time (determined by the Main Control logic on sheet 3) the Data

Selector selects either the SERCODES, the incoming Write Data from U84, or

the CRCOUT (Cyclic Redundancy Check Output) data to be written on the diskette.

The schematic diagram for the CRC Register is supplied on sheet 8 of
Appendix B. The CRC Register simply looks at the Write Data Tines during a
Write operation, and introduces this data through some Exclusive OR gates
(U40) to the CRC Registers, U49 and U50 (sheet 8 of the Double Density
Controller schematics). The CRC Output (CRCOUT) is then brought to Data
Multiplexer, U83 (schematic sheet 6) to be serialized and added to the end
of the data field.

The circuit comprised of U94 and U105 (sheet 6) generates the correct encoded
data schemes for either the MFM (Modified Frequency Modulation) coding
technique used in double density or the Double Frequency coding technique used
in single density operations.
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4 THEORY OF OPERATION
4-5 WRITE BUFFER AND SYSTEM CLOCK

The Write Buffer and System Clock circuitry is discussed in this section.
Refer to sheet 5 of the Double Density Controller schematic diagrams in
Appendix B.

The Write Data (WDO through WD7) signals originate from the CDO 0 through
CDO 7 signals being transmitted from the interface card to the controller.
Data coming into the controller on the CDO O through CDO 7 data lines is
written into Buffer Memories, U85 and U86. Two counters U77 and U87 incre-
ment the address of U85 and U86 each time data is transmitted to the
controller. Then, when it is time to write the data to the disk, the Write
Data is transmitted to the WDO through WD7 Write Data Tines.

The system clock is actually two clocks. The NSYSCLK 2 clock is the System
Write Clock, generated by Counter U35 and Crystal Oscillator, U6. The
crystal generated clock is used during write and step timing operations. The
NSYSCLK 1 clock is generated by the Read Clock (RCLK) which is a signal
derived from the Phase Lock Loop circuit when reading data back from the
diskette. The phase lock loop is explained in section 4-7.
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4 THEORY OF OPERATION
4-6 WRITE COMPENSATION

The write compensation circuitry is explained in this section. Refer to
sheet 7 of the Double Density Controller schematic diagrams in Appendix B.

The output signal, WTRANS (from sheet 6) represents serjalized data to be
written on the disk in either single density or double density format. For
single density format, the WTRANS signal is gated with the system clock
(SYSCLK 1) and DDS (Double Density Status False) at Ul4. It then strobes
the IWDA (Interface Write Data) signal to the drive.

For double density operation, the WTRANS signal is input to shift register,
U25. The shift register is shifted by the system clock (NSYSCCK 2) at U25
pin 8. The shift register, in conjunction with the PROM in Ul5, modifies
the exact position of the right data pulses to compensate for peak shift
characteristics on the diskette. The function of the shift register and the
PROM is to shift the write data pulses farther apart to compensate for the
peak shifting effect.
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4 THEORY OF OPERATION
4-7 DATA SEPERATOR PHASE LOCK LOOP CONTROL

The Phase Lock Loop which begins the discussion of the read circuitry 1is
described in this section. Refer to sheet 9 of the Double Density Controller

schematic diagrams supplied in Appendix B.

One component of the Phase Lock Loop is a variable frequency oscillator. The
phase and frequency of the oscillator is controlled by an incoming data stream
from the diskette. The Oscillator signal generated has a phase relationship
that is constant with respect to the data coming off the diskette. This allows
data decoding of pulses off the diskette having various pulse spacings.

The variable control oscillator is made up of transistor Q2, serving as a
constant current source to charge capacitors C6 and C7. This results in a
ramp voltage which is compared, at comparator Ul, to a reference voltage set
up by R4 and R3. When this reference voltage is exceeded by the ramp voltage
charging from 0 to 3 volts, the output of the comparator turns off the ramp
voltage by enabling U2. When U2 is enabled, the charge is pulled off C6 and
C7, bringing the ramp voltage back to zero, thus, providing an oscillator ‘
circuit.

The resultant output of the oscillator is used as the PLO (Phase Loop
Oscillator) signal. This is the basis of the Phase Loop clock.

The charging rate of capacitors C6 and C7 is controlled by the bias voltage
set up at test point 1 (TP1). This voltage is in turn set up by control
signals at Ull pins 3 and 6. These are called phase correction signals.

There are three signals, Phase A (PA), Phase B (PB) and Read Pulse Wide (RPW).
RPW is a one-shot pulse that is fired with every data transition brought from
the disk into the controller. The Read Data signal (IRDA) is input at connec-
tor J2 pin 46, shown in the upper right hand corner of the schematic. The

PA and @B signals are generated by flip-flop U33. Flip-flop U33 is clocked
by the output of counter U3l which is in turn clocked by the Phase Loop
Oscillator clock (NPLO). U33 is comparing that Phase Loop Oscillator clock
with the one-shot pulse generated from the Read Data (IRDA) at U22. Thus,

the PA and @B signals represent the results of that comparison. @A and @B
signals, in conjunction with the RPW signal, are used to generate the correc-
tion signals at Ull (in the Tower left corner of the schematic).

The Phase Loop Oscillator clock (NPLO) is used to decode the data coming
from the diskette. Since the NPLO clock is in phase with, synchronous to,
and at the same frequency as the read data, it can be used to determine if
the pulses coming from the diskette are either 2, 3, or 4 microseconds wide.
With every read data pulse from the diskette, one-shot U22 1is triggered for
500 nanoseconds. This 500 nanosecond signal (designated RPN) is brought
into flip-flop U23 which is changing states with every transition (toggling).
Every state change is clocked into two flip-flops in series (U69) by the
system clock NSYSCLK 1. The system clock is derived from the Phase Lock
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Loop. In response to the signal at U69 pin 2, the output of U69 has a
transition only on the edge of the clock pulse at pin 3. Thus, at this
point the data is synchronized with the Phase Lock Loop.

The actual data decoding is done using the two flip-flops, U69 and the
Exclusive OR gate, U40 to generate the TDATA (Transition Data) signal. The
transition data is a HIGH level when a transition has occurred and a LOW
level when a transition has not occurred. Now the signal TDATA and the
signal RCLK (Read Clock, derived from the Phase Lock Loop clock) are used

to represent a separated clock and data to further decode specific data from

the disk.
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4 'THEORY OF OPERATION
4-8 READ DATA COMPARATOR

This section contains an explanation of the read data comparator circuit.
Refer to sheet 10 of the Double Density Controller schematic diagrams in
Appendix B.

- The TDATA (Transition Data from sheet 9) signal is introduced to the Read

Data Comparator circuitry at shift register U29. U29 and U19 are tied together
to form a 16-bit shift register which provides a 16-bit parallel word that is
monitored by a series of comparators. These comparators are made up of U26,
uz27, U20, U9, U16, U17, U18 and U28. '

In addition to looking for data marks and header information, the 16-bits of
serial data must be decoded. Since there is always a data bit and a boundary
bit relationship for the data coming from the diskette, every other line is

picked up as an output. These output signals are designated RDO through RD7.

Input into the other side of the comparators are the BCODE (Boundry Code) and
DCODE (Data Code) Tines which are derived from control signals set up by the
main control logic (these codes were first discussed in sections 4-3 and 4-4),
These comparators tests for specific data patterns, track address or sector
address from the main control appearing on these data lines. Two output
signals from the comparators, COMPARE and DECOMP, are brought back to the main
control Togic. The third output is the DDMF (Deleted Data Mark) signal which
checks for the deleted data marks.

4-10
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4 THEORY OF OPERATION
4-9 READ BUFFER

The read buffer circuitry is discussed below. Refer to sheet 11 of the Double
Density Controller schematic diagrams in Appendix B.

The read data signals (RDO through RD7) are introduced to a buffer, U109.
The signals from this buffer are output to two memory chips U98 and U99.

The read buffer addresses are controlled by 4-bit counters, U90 and U100.
These counters are used to set up a specific address, allowing a maximum

256 bytes per sector to be stored in the buffers. When data is to be trans-
ferred out of the interface during a Read Buffer operation, the data is sent
from the memory chips to the 8-bit buffer, U108.

Status signals FDDAM (Deleted Data Mark Found) and CRCER (CRC Error) are
latched at U106 pins 15 and 11, respectively. These two status signals, as
well as all other status signals, are then brought to the Status Buffer,

U107. Both Buffers, UT07 and U108, output to Data In lines (DIO through DI7).
Thus, DIO through DI7 may provide either read data or status information to
the system.
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4 THEORY OF OPERATION
4-10 DRIVE INTERFACE

The Drive Interface circuitry is described below. Refer to sheet 12 of the
Double Density Controller schematics in Appendix B.

An 8-bit register U125 is used to latch specific configuration information
for the controller. There is one unique command which configures the
controller for such functions as formatting status, double density status, or

controlling the BUSY light or the drive motor enable (in the case of DC motors).

The power supply enable (PSEN) generator circuit is made up of Q2 and the
associated components towards the center of the schematic, and is utilized
as a "POWER ON" clear.

The Index Counter, U126 counts the Index pulses (INDX). If any operation
should cause the controller to stay busy for more than 16 Index pulses, it
will generate a CRC Error condition (NSCRC) and reset the controller. This
prevents the controller from hanging up indefinitely.

4-12
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5 TROUBLESHOOTING
5-1 GENERAL PROBLEMS

Some general problems that may be encountered when using the Double Density

Disk system are defined below.

This section is designed to help determine

if the controller, drive, cables, etc., are causing the malfunction.

PROBLEM

POSSIBLE CAUSES

Power not reaching unit

(Power light not on in FD3812
system).

No AC Power (not plugged in).
Blown Line Fuse (rear of unit).

Incorrect AC voltage (220V and should
be 110V, etc.).

Problem is within the unit.

Power is reaching unit but the
system does not respond to
commands (Power 1ight ON on
FD3812 system).

Incorrect 1/0 cable connection.
Open power supply cable.
Drive to confro]]er cable is open.

Wrong interface board being used.

One drive functions but
another drive dopes not.

Defective drive.
Open power supply cable.

Open drive to controller cable.

Both drives appear to function
but will not read a particular
diskette.

Defective diskette.

Check density of diskette.

Diskette not loaded properly.
Defective drive to controller cable.
Defective controller.

Controller has been issued an invalid
sector or cylinder word.

Controller bus has issued incorrect
density status.
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PROBLEM

POSSIBLE CAUSES

Diskette is read on one drive
but not the other.

Defective drive.

Defective drive to controller cable.

Controller does not respond
properly with known good
diskette in drive.

Controlier has been issued an invalid
sector or cylinder word.

Controller has been issued incorrect
density status.

Defective controller.

Program Error

5-3
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QUANTITY PART NUMBER DESCRIPTION REFERENCE
FD3812 FF38-XX
1 1 250142-01 Integrated Circuit PROM, u73
512 x 8
1 1 250142-02 Integrated Circuit PROM, u72
512 x 8
1 1 250140-01 Integrated Circuit PROM, u1s
256 x 4
1 1 250141-01 Integrated Circuit PROM, u47
32 x 8
1 1 250141-02 Integrated Circuit PROM, us7
32 x 8
1 1 250141-03 Integrated Circuit PROM, us6
32 x 8 .
1 1 250141-04 Integrated Circuit PROM, U119
32 x 8
1 1 400-0306 Integrated Circuit Ul
1 ] 400-0318 Integrated Circuit, OP-AMP Utz
1 1 700-4123 Integrated Circuit Uz2
1 1 700-5452 Integrated Circuit U2
1 1 700-7400 Integrated Circuit utl
4 4 700-7416 Integrated Circuit us, 123,
124,127
1 1 700-7438 Integrated Circuit ul22
1 1 700-7404 Integrated Circuit u7
4 4 702-2112 Integrated Circuit, ugs, 86,
256 X 4 MOS Memory 98, 99
1 1 710-4145 Integrated Circuit u66
2 2 710-4153 Integrated Circuit u3z2, 83
14 14 710-4161 Integrated Circuit u3tr, 35,
52, 61,
62, 63,
64, 71,
74, 77,
87, 90,
100

A-2
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FD3812

QUANTITY

FF38-XX

PART NUMBER

DESCRIPTION

REFERENCE

3

3

710-4164

7104166

710-4174

710-4191

710-4221
710-4251

710-4273

710-7400

710-7402

710-7404

710-7410

710-7451
710-7474

710-7476

Integrated

Integrated

Integrated

Integrated

Integrated

Integrated

Integrated

Integrated

Integrated

Integrated

Integrated

Integrated

Integrated

Integrated

Circuit

Circuit

Circuit

Circuit

Circuit

Circuit

Circuit

Circuit

Circuit

Circuit

Circuit

Circuit

Circuit

Circuit

u19, 25,
29

usa, 95,
96

ug4, 118

use, 37,
55, 65,
126

ug9, 92

ual, 4z,
43, 44,
105

u49, 50,
53, 54,
58, 125

U39, 68,
79, 82,
103, 112,
114

u3, 59,
80, 88,
104, 113,
116

uz4, 78,
102

ul4, 67,
81

us

ue9, 70,
91, 76

u4, 23,
33, 34,
60, 93,
101, 106
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QUANTITY PART NUMBER DESCRIPTION REFERENCE
FD3812 FF38-XX
11 11 710-7485 Integrated Circuit U9, 16,
‘ 17, 18,
20, 26,
27, 28,
38, 48,
117
1 1 710-7486 Integrated Circuit u4o0
4 4 710-4240 Integrated Circuit u75, 107,
108, 129
3 3 710-4244 Integrated Circuit uas, 46,
109
1 1 100-2205 Resistor, 22 OHMS, 5%, R38
AW \
2 2 100-1015 Resistor, 100 OHMS, 5%, R6, R44
W
1 1 100-1025 Resistor, 1K OHMS, 5%, R32
LW ’
2 2 100-1515 Resistor, 150 OHMS, 5%, R11, R37
LW
2 2 100-1815 Resistor, 180 OHMS, 5%, RT, R39
W
2 2 100-2215 Resistor, 220 OHMS, 5%, R15, R25
W
1 1 100-2225 Resistor, 2.2K OHMS, 5%, R16
LW
1 1 100-3305 Resistor, 33 OHMS, 5%, R7
LW
2 2 100-3315 Resistor, 330 OHMS, 5%, R13, R23
LW
2 2 100-4725 Resistor, 4.7K OHMS, 5%, R10
LW
1 1 100-6805 Resistor, 68 OHMS, 5%, R10
LW
1 1 200-4715 Resistor, 470 OHMS, 5%, R45
LW
A-4 250297A
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PART NUMBER

DESCRIPTION

REFERENCE

QUANTITY
FD3812 FF38-XX
1 1
1 1
2 2
2 2
1 1
1 1
1 1
1 1
4 4
1 1
1 1
1 1
2 2
1 1
1 1
1 1
1 1

101-1815

103-2215

107-1000

107-1212

107-1213

107-1330

107-1961

107-2150

107-2151

107-2152

107-2612

107-5110

107-6810

107-7500

107-3161

100-0005
120-0001

Resistor 180 OHMS, 5%,

LW

Resistor,
2W

Resistor,
1/8W

Resistor,
1/8W

Resistor,
1/8W

Resistor,
1/8W

Resistor,
1/8W

Resistor,
1/8W

Resistor,
1/8W

Resistor,
1/8W

Resistor,
1/8W

Resistor,
1/8W

Resistor,
1/8W

Resistor,
1/8W

Resistor,
1/8W

Resistor,

220 OHMS, 5%,
100 OHMS 1%,
12.1K OHMS 1%,
121K OHMS, 1%,
330 OHMS, 1%,
1.96K OHMS, 1%,
215 OHMS, 1%,
2.15K OHMS, 1%/
21.5K OHMS, 1%
261K OHMS, 1%,
511 OHMS, 1%,
681 OHMS, 1%
750 OHMS, 1%.
3.16K OHMS, 1%,

Jumper Wire

Resistor Pack,
220/330 DIP

R26

R27

R5, R44

R12, 22

R18

R8

R36

R21

R14, 24,

34, 35

R17

R19

R4

R3, 9

R20

R33

W3

Uiz
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QUANTITY PART NUMBER DESCRIPTION REFERENCE
FD3812 FF38-XX
2 2 120-0009 Resistor Pack, 13 x 680, U128,
DIP 130
1 1 124-5010 Potentionmeter, 500 OHMS, R2
10%, W
2 2 124-5020 Potentiometer, 5K OHMS, R28, 29
10%, LW
2 2 130-1015 Capacitor, 100 Picofarad, C10, 12
5% 500V, MICA
2 2 130-1515 Capacitor, 150 Picofarad, C7, Cl16
5%, 500V, MICA
1 1 130-2215 Capacitor, 220 Picofarad, €20
5%, 500V, MICA
1 1 130-4705 Capacitor, 47 Picofarad, Cl
5%, 500V MICA
1 1 130-4715 Capacitor, 470 Picofarad, Cé
5%, 500V MICA
1 1 130-6805 Capacitor, 68 Picofarad, C18
5%, 500V MICA
3 3 130-7515 Capacitor, 750 Picofarad, Ci17, 19
5%, 500V MICA 23
1 1 130-3315 Capacitor, 330 Picofarad, C15
5%, 500V MICA
2 2 131-2230 Capacitor, .022 Microfarad, €9, 13
10%, 100V, FILM
2 2 131-4730 Capacitor, .047 Microfarad,| C8, 14
10%, 100V, FILM
5 5 135-0003 Capacitor, .01 Microfarad, c2, 3,
Ceramic 4, 5,
11
69 69 135-1004 Capacitor, .1 Microfarad, As shown
20%, 50V, Ceramic on Silk-
screen
1 1 135-4742 Capacitor, .47 Microfarad, Cc21
20%, 50V Ceramic
A-6 250297A
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QUANTITY

FD3812  FF38-XX

PART NUMBER

DESCRIPTION

REFERENCE

1

1

2 2
5 5
5 5
1 1
1 1
1 1
1 1
1 1
1 1
0 1
1 1
Ref Ref

139-2262

200-4125
300-4446

301-0559

330-0395
330-0475
330-0515
330-1005
402-1003
503-0107
503-7545
250107

250105

Capacitor, 22 Microfarad,
20%, 15V

Transistor, PNP, 2N4125

Diode, Switching
Light Emitting Diode

Diode, Zener, 3.9V, IN4730
Diode, Zener, 4.7V, IN4732
Diode, Zener, 5.1V, IN4733
Diode, Zener, 10V, IN4740
Oscillator, 10MHz
Connector, 7 Pin P.C. Mount
Connector, 14 Pin‘Dip
Process Board

Schematic

c22

Ql, 2

CR1, 2,
3, 4,5

CR6, 7,
8, 9, 10

VR4
VR3
VRI1
VR2
V6
J3
J4
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[E—- Yo
5 UG Ie) 8-BIT DCODE 3 >(10,6)
BUFFER | DCODE 2 (10,6)
(NON-INVERT, : gggggé (10,6)
= +5v (10,6)
> 10 iz i3 |i5 0 Ji2 13 s T SEC 4 (3)
s 2= | CURTRK< (3)
TRACK 30 uss e 3> uas e TRKCOMP Z
COMPARATOR al;  ls8s  Jle a3 Ls8s s ONI (3)
[5 n
Al S ia S T na RS (
- 2o lo i2_lis_lie lis 2 0L 1L 13 I 2 -~ 3
NLDTRK e
(2) bk us8 8-BIT +5v—f L8> I ﬂ>ox'o | NuN | S
SEEK I LS273 4
AU +5v —qCLR REGISTER lia s A T T ul2? nal}'{>o|2 NUN O 7
(5)>_WD7 3 la |7 |8 13 (14 [i7 L8 DCK " B l
L = J2
(6> W6 Lsisl sl Ls244 o IHSLT 2]
N 8 uae6
uses 13
(5) wWD5 B I 8-BIT ISLTO 26
©) W04 13| BUFFER 2 ISLT | gg
A 15 | (NON-INVE CLCMD a7
I” 7 (2) ) ISLT2 38
EN EN 4 ISLT3 2
(3) S_INSEC I o e
lia |13 seca = C
(5)>_WD3 CKRC 17 SEC2 >(3)
D 3)
WD2 LSIOI SEC | 53)
(5) c 250141-01 SIDE | <03
(5) >-WOI g 07 prom B7 |7 Scont & (10,6)
a B6 14 BCODE 6 (10,6)
(5) >_WDO A P B5 & BCODE 5 (10,6)
P2 gy B4 2 ?28324 (10, 6)
(2) >_NLDSEC [ [a ls 250141-0! 2inz B3 £LORE 2 > (10,6)
14[pg EN Al B2 |2 BCQDE 2 (10, 6)
p B7 10 2 BCODE |
(3)>_CODESEL3 13], 5 PROM e 17 AO B! (10,8)
(3) S_CODESEL 2 2], 8 |6 ce BoH BCODE# > (10,6)
(3) ggg:szu ia) U47 palS ME
L -
3) CODESEL? Ola0 B3 12 LORTRK ()
(3) >— B2 |2 NENDDMTEST an
Bl ? REGSEL | S ()
e 860 REGSEL @ S(e)
5
250141-03%
5
14| PRom B7I—
A4 B6
13 6
A3 B5
12]p, Y56 g4l
T g3 |4
10ln0 B2 |2 o o )
ol 2 DOUBLE DENSITY CONTROLLER SCHEMATICS
e Bol CODE GENERATOR AND TRACK COMPARATOR
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(2)

(3)

+5v

235
clo 2.15K
750 PF
z +5v
5
Q B33
| 3.16K
LS00 Lse2 ] ci7
cCMDS 13 6 750 PF
079 bl gl use [{7)
cMD 4 12 - 5
ol gp2 I
QM2
1 LS221
6o +5v use |(7J)
WGATE . O
p— 6'__
I U130 5
a6 cDO7? n 45y
| Lso2
U130 13
Iz)ues
a5 CDO6 10
U130
? 2 = wo? (4,6,12)
cDO5 9 -~ (4,6,
44 - o 4 ﬂ 16 WD 6 (4,6.,12)
| 6 14
004 ? U7 WDS (4,6,12 )
0 8 8 2
43 & I wD4 @.c,12)
I
?waa st |2 i (4,6,12)
13 7
a2 cDO3 49 - BUFFER wWD2 >(4,6,12)
! 5 WD
?mza . N (4,6,12)
WDO
2 cDo2 48 D =(4,6,12 )
[Yunae
G 26
20 cDOlI 4o = S 10 1 12 9 10 1 12
) 19 13— ! 2 3 4 13 = | 3 4
ui2s ) qce 2112A E— 2112A —
CDOO 1 14 |\WE uss b |__lawe use ia
"
39 Ao Al Az Az Agq Ag Ag A7 Ro Al A2 Az Aq A5 Ag Ay
a 32 sls |e |7 a3 21 (55 6 |7
ar
48
49
50
~_- J_
(7) w3
BUSY . {
14 13 2 |n 14 i3 hi2 |n
10 15 10
— +5v T CRT o—1T ]
(7} wa EPD Lsiel T—é—PD Lsisl (7}
- L < [ N/
oo Hecr  u77 (7) oV Llctr  uB7
= F—CLK 21cLk
NSTARTBUF
5 Ls02
INCWBUF ») u8se
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(81> CRCOUT

(5>
(5) 05
(5)/w
wD4
(5) WD3
(51>
wD2 =
(5>
(5>—WD1 o W DATA o)
(s1>— 408 w7 2
2 |3 |4 |5 o Ju jlz |14 5 = > Lso2 410
s AB C DETF G H G 26 | 3
|[CKE LS166 SER}!3 ZO 3’D NE LUloq > lL‘E,a‘:'>l
[ |SER | 2. -
=7 [ usa out A wlz 415 ale 1] y WTRANS an
‘o & % 5153 <174 3 uios
5 To 313 - 154 w
+5V ol Y% uoa 4] 5
0 6-BIT 13
iy o o | REGISTER| _ &
12 .
12 2Y D Q 7
LSles 1S 8-BIT S T 2 8 52\0 I 10 € B 4
-BIT SHIF 13 U104 o) Q MARKS S o [
+5V 1 9
REGISTER (3 PLACES A B | T 131y Qll2 DATA/B
THIS SHT) 14 |2 REGSEL®DEL
141 15 (8)
— Q
@ BCODE 7 CLK_CLR
@) DCODE 7 s
@) BCODE 6
(@) DCODE 6
BCODE 5
a4
54; DCODE 5
(4 BCODE 4
@) DCODE 4
(@ BCODE 3
@) DCODE 3
(@) BCODE 2
(@) DCODE 2
(@ BCODE |
DCODE |
a)
@ BCODE §
@ DCODE §
2l BB |4 |5 [0 Ji2 Jia 2 3 |4 |5 o |n 2 4
6{ A B C D E G H el A B C D E G H
CKE DES
| | JCKE LS166 SER[13 _é'—lcng LS166 ser |13 °F°C°
= SER ouT N ouT 5
7 N uss )¢ use
) cL Ko _ cL
[_ 5 +5V19 15 Ts
(3) > NLDWOUTWD s
(@) REGSEL §
(@) REGSEL |
7 NSYSCLK2
(3) WGATE
G2) DDS |
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+5Vv

+5v 2
| 4 T Q 15
14 ! u34 +5v TPS
7404
0sc 8 ] ek . 17 ' X o ls
us LS76 +5V J a o
3 7 10.00 MHE 6 _lia LSO2 ua PIN 13= GND - U7
- 407 - 1003 K Q 84 PIN S=VCC :
= T BIE % 5 >:e NSYSCLK1 5 (93,6)
3 —2q : 5
) LS76 iy LS5 7404 u7
oV 2 e @ 4 s I 10l 9[N\.8 NSYSCLK2
2 2 us 1'>° > >(6,10,4)
: v . U7 U7
8 +sv-aly ol 3
bl s | |V
s 3 Ja |s s |
C Do )
LS76
S04 LS04 5 16 14
_'(>oa_30(>_4_‘ CRY = [—K Q
u24 U24 = 73
QC__ QD
2 N ,
+ 5V
|-
o ol
u3a
edcik NDDS (10)
LS76
12, gho
+ v TB SYSCLK 1 (8,12)
. + 5V 15y .
19 250140-01 5 (210 e
oV A LSI64 5 3]V |8 8 ! ra28
AO e :
(6) >_WTRANS 2|, U325 : Ls129 IID . u;a}r” IWDA | 44
6 Al B 12 .
(7) >_NSYSCLK 2 8l ck ° : 37
O I 2 34 5 6 7 o " 7438 =
ls 4 [5 Te o iz i3 A2 Bl 4 . I‘;EN
4 1a3 ' 5 uuz}:x 40
3 |n 10 39
A4 B2 LS04 | LsI0 —[=
2 Ias B3l2— o——|'5 >02 131 uig pa— ‘ -
U24 ul2s
| J
A6 7416 ? ~—
15 [n7 IH>QX2 12 IDONE | g
uiz3
13 14 .
NCLKSEL (9)
(8) DDS
(3) WEN
02) PSEN
(2) DONEOQUT
LS04
(3) CLKSEL 9>8
© RCLK u24 'DOUBLE DENSITY CONTROLLER SCHEMATICS
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NCRC >\(“)

10 CRCOUT » (¢

DOUBLE DENSITY CONTROLLER SCHEMATICS

TA
(6) YDA
(3) > WOATE
10y >ROATA T
74
(11y>_NWGATE \ oy 5, 1486
- | S0 4]) vao
LS00
TV Lsoo LS00 13 7486
2 . u3se 1 10
Ls, 2 N
( CRCTEST a| U39)E 11uU39 9
3)
3 4 S| fr__ sl |B_ 9B __1e|l |4 15 {17 \ej_|¢_ ______ __ _ el |4 S| e|_|8 9| |'&8_ 2| |14 _ _15|_[17 _ '5_‘_8________]
r 1 U4
|
| | |
| ) o Lp o aH Uo a D Q D ot D Q D Q b Q o aob Lp a b Qa D Q b Q
|
| L
|' Us0 Us0 Us0 uso Us0 U50 Us0 Uso : | u4o uao uag ua9 uao u4a9 ua9 u4a9
|
I |
: 5 o) [} (9} ) ) 0] | : o] ) [s] 0 ]
| . ’ —e b ® & e & Py
[ [
| b
| [
! [
| P .
‘L_cx LR 74L5273 8-BIT REGISTER e 74L5273 8-8IT REGISTER
T M :
+ 5V
, LS00 LZ
6) REGSELPDEL J  ql®
LS76 L
veo | . .
- o Q
COMPARE 14
(0) g LS76 Lso2
(10) DDMF PIN I3=GND £
3 PINS=VCC UeO . LS02 >
12l Qo 504 3| use
(3) CRCEN C‘T'Z 54 y,
+5V
(7) SYSCLK |
(7) NSYSCLK |
CRC REGISTER
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+5v

' R28
CiS, 230FF }
g 5KN 2.2K
J2 @ulal 1 TP4 13
Rl6 ZPW GND
1RDA 13 5%, 4w
46 14 15 =
13 RPW
Q & (9)
4
s i 74123 + v
= N L _ 6 9 |
7> NCLKSEL Jgous 13 =2| Q:ﬁ Ls1o3 7 ol DA (©
— S 1y H— — o dLs7e
B al,
+5V u33
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51° olLe ! 3. 7486
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+5V3 iLS'G' Ls 2 o ] | 10 . —7:751;;;\‘. ) TOATA ()
N CEL r¢z3 2|2 D Q 2b a “H__ S
P = LBA S5O Ls74 LS74
CLR 2fia ] Jis
715 gl!3 3ick Wek
0|, 14 = ) ue9
CLK C‘ S
NPLO 12 + 5V —4 ‘;r '
9) PIN 13" GND + 5V + 5V
) NSYSCLKI T PIN & =VCC
[
) —12v RCK S (9
+i0V
160,5% c10
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-5V 100 PF
T RI7
IN4733A
- R3
L Vz=5v 21.5K 681
(9) G A 2 7400 AGI + 10V g 45V
RIS R14 R T T T TeTR1 ’ 5
N VLR SEEBYY CEPE Y * A Ir— STR1 STR %‘\Z‘f
) 220 2.15K 12.1K + 2i . ! 5%, 'UW
5%, 4w RI3 5 5%, Vaw ui ! o
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z 350 Toonasy| e 2N4125 100 I 17
IN44 46 =7 57, Yaw 3!
epPcs 2 7 AGI Ygo I - |
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(9) BEW Ycr2 022UF £=C 8, . 04TUF S| V2 & | 75452 L
£10% |10 + g LM318 R7
1_ ) T o 4 2 L@»(\”—_,\N\,—“
33
5% ,YawW
| @B Ics 1c7
(9) 4700F BOPF|
¢ 75452 R < TR0
u2 5 RO - 180 A;LF NPLo
! T 106 57, /4w
+24v/+12v R4 NPLO
() jml & (9)
» +10v |5 400
1
ZVR2 lgpl W
S o,
‘\’N“_?‘gSA AT AWy ~ : A - ST
z= s DOUBLE DENSITY CONTROLLER SCHEMATICS
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) BCODE 7

@) 5C00E S
(4)
@) BCODE 4
@) BCODE 3
@) BCODE 2
@) BCODE |
@) BCODE @
@) DCODE 7
41> DCODE 6
(@) DCODE 5
(4) DCODE 4
(a) DCODE 3
@) DCODE 2
@) DCODE |
4) DCODE @
COMPARE (3.5)
Dcomp (3)
is Iis Tiz Jio)
6 Lses <[]
ouT =
uie NE +5v
15 |3 |2 0 C e e The bs iz fo 15 13 |12 Jio
< Ls8s < 8 <
ST ype  =p lout > 23 SlouT 582 NE)
LS85 L85 14 ver 514 >4
e e L I ria o e N R TR
olala +5V
10 [K=>1]9
Ls85
12 [
u20
13 14 + 5y
15 (13 | 15 |13 iz lio r
Pl oot u;52‘?2 6 L;B 42
6 3 3
3 T ur OuT 28 "
@ i 14 |1 9 | 14 | 9
2 314 = =
N3y
RESN RD4 (1, 4)
U9
13 14 RDS (rya)
5 ! RD& (14 @)
oot [ ¥
6
= RO7 Gi,4)
oV RDATA 8)
3 la |5 [s o |u Ji2 |13 3l la s s o |n |12 |13
(9) TDATA ! SE%A Qg Qc Qp Qg QfF Qg QN ~ || _Q9a ag ac @p Qe GF Gg GH
2 10N LSi64 T2 ifR LS164
uz9 ule
(7) > NSYSCLK 2 » 8 lcLk CLR Sl CLR .
S 8-BIT SHIFT REGISTER I B8 BIT SHIFT REGISTER CDMF -
’
RDP (1,4)
RO (r, 4
RC2 (i
: RL3 (1, 4)
(1 NDDS
(3) CLKSEL 0L STV AONTOAL T EE ST -
BLE DENSITY CANTRCLLEZR SCHEMATICS
READ DATA CQMPARATOR
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/
wn
m
f
P
«©
m
[
m

(0 o
L Lis
fiey RE” 2 18 o 36 J!
Y . LS244 L2 18 DI 6|
(o) > RDS 4 16 -~ ~ 16
\
(10) 205 6 14 N e DI6 5
' I
U109
(o) R4 8 °9 e | 6] V'O |ig DIS 4
=03
(10) . : L os-sr |2 8 12 D14 3
RD2 13 FFE 7
(10) BUFFER Nl e-8sT |9 D13
(o) RD | 15 | (NON-INVERT] g BUFFER 12
(103 > RDO 3 13 7 D12 "
9 10 1l 12 9 10 1 Tm 15 5 DIt o
[ 2 3 4
2112A 2l12A 17 3 [3}4) 9
-~ LDRBUF 13 | = 13 | =
(3) 2 —qCE ug9o —=2qCE VEE:)
144 WE © 14 | = 7\
2AWE (7) WE (7)
7 NSYS CLK | @ 32 [5]s |6 |7 4 32 I 556 |7 :g
FDDAM 2 © 118 |
19
SINGLE SIDED 4 ~—  |is 20
CRIVE FAIL 6 uio7 14 = N
WRITE PROT. 8 12 FDOOAM (3)
8-BIT
CRCER Il] BUFFER |9 + 5v
° ~ UN4 12 7 ' READY
NBUSY '
(2) 6 502 +5v 4 i3 iz | 1a] 13 12] (7. LIGHT
LSO2 4 10 UN® 13 5 N
%———\IO 5 ) U8B0 'OT A B C D capl2 oy A B C D = | CR9
(2) NGC g | UBO Y} 715 LSI6! 71 LSI6l BUSY 17 3
2o +5v—4LD
u9o U100 T sz
(2) NSTARTBUF elr VR — IG 26
LS04 . T5V > Q N (7.) | s
(10) DDMF 3 4 5 902 l2 cLk A CLK A )
9 N4 4 77 gll5_FDDAM CRCR
( HENDDMTEST U102 6 | V104 >(2,3)
4) —24 LS76 . LS04 7416 :
SYSCLK 2 [ -
(7) K d uios| BN S0P _ | 2 |[:>yz
_ Uioe + 5V us + 5V
ﬁgx af :
7—N
) T§ e‘ DOUBLE — WRITE e
fon NSCRC N DENSITY PROTECT
(23 N
1 Y [LIGHT LIGHT
() NCRC ndLSOZ 7 CRrR7 CR8
\ 13 S I CRCER
Izquue J aQ
L LS76 =
3 CRCTEST 4 LSOO PIN13=GND 7416
uio3 e 6 | Ulos| PINS=VCC 3 i/
7404 5 N u8
(3) WGATE 13 : 12 vr‘ 12 K _Q 10 NCRCER (2)
u7 = ]
2) CLRER > (2202 ® v NWGATE (8)
5 | ulie ! 7416 J4
T2 ) il (5| /=
A uiai 1 o L7
0 IMED |
S Uizt
s =~ IRDY 2]
LS04
9[>ms
Uio2
4 S o -
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2) > READ BUFFER
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8-BIT REGISTER

() wD?7 3 2 X FORMAT S (3)
s273%
(5) woe a | “°° 5
5) wD5 7 , 6 FORMAT (3)
(5) wD4 8 uizs 9 0DS >5(3,6,7.9.12)
2
(®) . 2 2 7416 Tz
13 12 IBSY |
(5) wD2 14 15 [ " 5
5
®) WD 17 16 vlgd  sa16 L ]
IDEN 3
(5) woé 18 19 5H>xm6 12
CLR  CLK 7416 Ul24 I 13
T " ||H:>C¥|o IDEN 2 = .
viza o 7
NFE L
(2) NLDCONFIG 3H>>X4 IDEN | 6
5
7416 Ul24 . I
|ﬂ:>©¥; IDEN @ - 4
3
Giea o 1
9 8 IHDOLD 18
3) HOLD x
7416 Y123 L
> 12 IDIR =
(3) STEPIN |3H:>CV 34
vies e 133
1 10 ISTP - 36
(2) STEP x
U123 3%
+ 5y +5v + 5V
N —~J
+ 5V
i Y £R39 J—czn NSTEPIN (4)
1214 LSOO JJ PN 12= GND 1800 47,50V
12 0 9 0 PIN S = Ncc 5%, 4w R3S -i’lo 9, Q2 NSTEP (4)
e Lered A ¢ 2N4125 =
20 — = Le7e ezn 200-4125
6 A ) -
ulol VR4 5%, aw ‘ been
19 3.9V (7,2)
N 1 2k gHo 2 330-0395 I
= R37
8 150N
5%, YaW
+ 5y 1 1
) SYSCLK =
INDX (3)
(2) BUSY
LETT L
14 LD
a [ 13 NSCRC an
=39 LSI91 RC
Sy uize
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INPUT

||s/zao
VAC

INPUT  UIA
205 FASTONS

+¢2\ CRZ _:
T. 4 P Z
9
1= 9, +24 (4a)
ces 4—-'
| ] R4 ve
3
2 CLJ: cRrIE +
= e
- o
3 Rio
S | cre
=
. 2 I
>~ O O +24 RET
ce L ces '
2 =
-+
3 T % R12
c
4 a4
~
= () O O +5 (6A)
=)
I
] crig ] A —/ O +5
Ve Ve k2 T
el o
i S K3
= REF cr\G -
1 T .__;Z Rl T=ce
cra |cr]io R3 Uz iwv
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eeho] €™ " %gw : 23 G
i [ R 2 Rw r2z ~_
\l/- 5 1 (9 O TS RET
7
O O O | +s eer
@8 R2S z
e\ e Lo
crn cwiz =W, A e O —\2 ReT
x R24 rR2¢ J
G
V+ Ve VeT R R3I R34
Cs
7 1+ reF R28 } R32 crm cet -
T Uz < =
cio NV L cn
NT
Fe .—-2;/:_. Rz ; ccez
s cr4 S 33
= V- = ; R3o R
l [} 8
‘\r‘\
I
Y Q O -2 (A)
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X|Q
2
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= _@ WHT
WHT
E'@ 0 Q |sw
KEY @
P BLK DRIVE O
= BLK _'/—
@ BLK GRN >
(9)- BLK 3
E\‘ BLK L=
® a
KEY GRN| o
E% FAN | s
KEY | (1D
f/'s\ GRN
/&,
Y WHT
)
T WHT
//9\ WHT
7
o]

250297A

"1
Nl
NN
| 2Q
j | GRN 7
(g AN
—zv| s / ' e
—rzvreT (2" = 2 PN T
PdE R = ] o) WAT o o |°W
+5V |4 ik — KEY
<505 < i V) SLK DRIVE O
= 8LK I
-svRET | S vy /
+5vREr [7| |- c (&) 2
+ea rer |8 3 15y | & 3
+24v |9 a — =
e /
«&y | (o 2
YEL —
—rzv[7 7 l (/1) @ﬁ 3
BLK = ALK
—12VRET| 2 2 H(2)- DRIVE 7
key (3 TP 13 RN /
+5v |« KEY | (14)
RED —
+5v|s 3 @
BLK —
+5VRET |G P e, 3
+5V RET |7 =) 5|key AT
BLK — 2
F2RXVRET| 8 & @ WHT
+24v |9 SRN p— 7 (13- WAHT
— hﬁ-———-—4 - =1
/ = 7] © —=]
> BLK > O
3 = |
a
R ||
5 £0 3
= = BLK = ‘
S T 5| KkEY ALTERNATE TERMINAL BLOCK
3 BLK =1 ’ FOR 230V WI/IRING
—
5 GRN =
T TR —
f‘ N
N
Q| g
TO CHASSIS
ON DRIVES

NOTES ! UMLESS OTHERWISE SPEC/IFIED

@ FOR /20 AC USE 3.0A4 SB FUSE . FOR
— 230V AC. USE /.54 S8 FUSE.

2. TP INDICATES TWISTED PAIR WIRES

DOUBLE DENSITY DISC DRIVE SYSTEM WIRING
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APPENDIX C
DISK DRIVE

SCHEMATIC DIAGRAMS

NOTE

The following modifications where made to the Pertec FD511A drive
to create the drive used in the Double Density Disk system. These
changes are identified on the following drive component layout
diagram and schematics.

1
2
3
4
5

N N o~~~
~— N S

Remove J1

Install W5, W6 and W8

Cut Pin 10 of U30

Add a jumper from U4 pin 9 to U4 pin 7

Add a jumper from J1 (header) - Pin 23 to J1 (card edge) -
Pin 18

Set S2 to positions as follows:

J1 - Closed
J2 - Open
J3 - Open
J4 - Open

The part number for these changes (250254) is stamped on the
inside of the drive next to the identification label.
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(3} PIN 10 OF U30 CUT.

/— 503-007%

DENOTES PIN | TYP—

—
P

U

o cw fo = ®

|

‘ G{rselo P20
1 ofrssto O |
U o3 opmoltite o{ 55 Jo %s:::g |
G m. © CR140
CR6 O
crso [c38 mg?ye{zg;}:?g %:%}g . o{Rs3 1o CcRI130 I

CR4 O a a
ESu e "SR gt B O
csnzo o{rec}0 %8 0 A70 o9 () TPI8
Stheds ofresto SHE I 9D ofierte ofhwgo O
C36 -
o) Eade “mom o gVE . .
TPIS 147 RSI O g
85 OlnIe o oo g
wuaa_g Enq«; QEJ O{r43}© G{rS53}© 2
o O

u2!

TPi4 0{r48}0 O{ux}©

o{+ czs Jo O{TCZS_}'O 3

of s to o[iiJo Gfuet
eo7 . (3

s G © §12-0016 600-0404
58, G

G 1

a m o ‘G Qi4 @ i

Gy ove 1
44-040.

~

JUMPERS ADDED <

110810 g{{::‘;})g PU TRPIZ
o O

! /—@ 1Q14,15,16 &17)

(6) SWITCHES SET

(4) JUMPER ADDED

TRIM PIN S
503-0107

\— 503-7544

(1) CONNECTOR REMOVED

gi!; 6687717

SECTION A-A

503 3433
1-01 &-02 ONLY)

(5) JUMPER INSTALLED FROM J1 PIN 23
HEADER TO J1 PIN 18 (CARD EDGE)

DISK DRIVE COMPONENT LAYOUT
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(3} PIN 10 OF U30 CUT

[~ 503-0075%

DENOTES PIN | TYP.
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CR4 O CRI2 4 RY, O
! CR3 0 a7 Hors n=|7 °B a-= i+ G a7
a2 c
I EApenaRs i C:
| OfRreito GER::G}O 5 :s: (}{¢ c37 }o e{a»ae}e O E? 5
1
OFB obefs ot g ppcaligle)
e g, oTRTo RS a ER

] = RSO G{K543© as
TRI3 l—ﬂqi& b O{r43}0 G{r83}0 o>
oalk GlaweTo Glieio

r621© O
i
g O 5910 6 612-0016
RS ris G © \ 600-0404
56, G

L1 G ]
a m o ‘G Qi4 I, » i
St oo -
e ol o Rl 604-040)
[ A3z }

~N

JUMPERS ADDED _‘-”’

1Q14,15,16 &17)

9«0‘4’“20}07' S
G{R13}© G{RI7

)
lﬂ!=fcu)0EEDO

(e 'EVE

(6) SWITCHES SET

e

Ores

(4) JUMPER ADDED

of "
s ] PRORRRE
ey

(1) CONNECTOR REMOVED

-0 ‘ DZ ONLY)

(5) JUMPER INSTALLED FROM J1 PIN 23
HEADER TO J1 PIN 18 (CARD EDGE)

SECTION A-A

DISK DRIVE COMPONENT LAYOUT
SHEET 1 OF 1

250297A






meLe 1 [

tasLe 1 [0

TaBLE 11 [2)

PART NO. | REFERENCE DESIGNATION PART NO. | REFERENCE DESIGNATION ASSEMBLY Wi I wz ] w3 I w4 I w5 J we l w7 I we | wo cis WI0 Wit R2S R3S R36 R37 R49
100-1015 | R20,21,90 131-1030 | ca0 vERsio Mo 100-0005 691-6030|130-5615 [691-6030/691-6 030|100 - 4745|100 - 2225 [100-2745 [100 - 4725 [100-6825
10071025 |R13.17.48,66.89.100 131-1520_|ce -1 —5V, SINGLE/DOUBLE | USE |OMIT oMt JomrT JomiT JomiT] omit [ use [ omit | omit | use USE USE USE USE
100-1035 |R31,54.75,76 -02 -~ 12V, SINGLE/DOUBLE|OMIT oMiT JoMiT JomiT JomrT| omiT | use | omiT | omit | Use USE USE USE USE
100-1045 | R79.80 -03 USE [oMIT use |use [use [oMmiT| omiT | omiT | omit | omit | oWt | owmiT | omIT | omIT | omIT
1001055 |R9e 139-1020 | €30.31 04 oMIT USE [use | use JomiT| omiT | oMIT | OMIT | OMIT | oMIT | oMmIT | oMiT | omIT | owiT
100-1515 | Re1.62 139-1045 jc7 -05 USE OMIT | OMIT |OMIT | USE | USE USE oMI T oMIT USE USE USE USE USE
. 100-1525 | R26,27,28.29,42,57.101,102,103,106,107%4 139-1055 | €8,13,23,24,41 oo P st | use Jomt Jomr | oMt | use Use Use Use Use Vst Ve Ust
100-1535 | R3 €1,2,5.10,15,16,17,18,21,22,26,32,34
100-2215 | RI9,22,33,34,74,95. 1392244 | o 3742
100-2225 R38.52,83,86,87 139-4751 | £9,29,43
100-2235 |R12,63,64,78 139-4755 | 25,27,35
139-4762 | c3
100-2725 |RIS )
100-2735 | R44,77
100-1225 |RI1
ASSEMBLY R98 s2 s3 a3 as
i 100-4705 | R47 200-1100 | ai6,17 600261
100-4715 | RS5,6,18,23,24.56,60.73,88,92,97 200-1120 | ai4,15 VERSION NO. |100-1025 VALUE [PART NO. 514-0008] 514-0008204-3993 2004125
100-4725 | Ri6,105 200-4123 | Q1,2,4.9 -0l 2.2k |100-2225 UsE | omiT USE USE
100-4735 | R30 200-4125 | 05,7.8,10,11,12 -02 2.2k |100-2225 USE | OMIT UsE USE
100-6805 | RS5,59,71,72,91 200-5321 Qi3 -03 K [100-1025 USE | oMIT oMIT | oMIT
100-6815 | R84,85 04 ik |100-1025 use | omit oMIT | omIT
100-6825 | RS3,65 -05 22x |10 use | UseE USE usE
100-6835 [RI04 06 2.2 [100-2225) oMIT | oMiT USE UsE
100-8225 | Ras !
100-55:5 |Rs8 300-4002 | CRI3,14,15,16
100-5615 |RI4 300-4446 | CRI THRU 12
101-1015 | R82 330-05I5 | VRI
101-1215 | Re1,93,94 330-0685 |VR3
10i-1525 |Reg
101-1825 | R69,70 331-1605 |VR2
[ TerMINATING RESISTOR PACK IS SPECIFIED AT TOP ASSY.
103-1015 |RI.2
400-0339 |Ule [3 CONNECTOR Ji SHOWN SCHEMATICALLY FOR BOTH THE STANDARD FDSX3
i04-1621 |RsI 400-0555 | uz2 AND FDSX4 CONFIGURATIONS.
104-196! | RIO 400-0592 [u19,25
104-2152 |R32,43 12. LOGIC GROUND IS DENOTED BY A X7, SYMBOL.
104-2871 |R39 514-0008 [si
oraoo Tms ANALOG GROUND IS DENOTED BY A 7, SYMBOL.
104-5621 |R8 5I5-1015 |L1.25.6 Il. SIGNALS ARE CROS$ -REFERENCED BETWEEN SHEETS AND WITHIN
104-6131_|R7 5!5-2405 |L3.4 A SHEET BY NUMBERS APPEARING UNDER THE ASSOCIATED L0GIC
104-6811 | R40 TERM MNEMONIC. THE FIRST NO. IS THE SHEET NO. AND THE
SECOND NO. IS THE ZONE NO.
[F] 120-0001 [us 700-4107 [u13,28
oo-a2s Tos FOR SPARE LOGIC ELEMENTS SEE TABLE III.
121-1030 | R4 700-4221 |U15.23.24 9. PIN 7 OF 14 PIN 1.C.'S IS LOGIG GND.
o Tree 7007400 o727 PIN 14 OF 14 PIN I.C.'S IS +5V.
121-2030 | R41 700-7402 |Us,i2,21 ,'::z '5300:77:7?,':;,'_‘23{‘: oxe.
700-7404 |u4.18 PIN 8 OF 16 PIN I.C.'S IS LOGIC GND.
700-7406 |U30 PIN 16 OF (6 PIN 1.C.S IS +5V.
130-1015 | CIl,I14 700-7407 |u23 . PIN 12 OF 338 IS LOGIC GND.
130-3315 | c20 700-7410 |Ul4 REFERENCE DESIGNATIONS PIN 13 OF 339 1S +24v.
130-4705 |ci2 700-7414 [ui7 tgg oo, |peLeTen 8.  DIODES ARE IN4446.
130-4715 | c3s 700-7438 |u2,3,11
sosers Toa 7007450 Toar c43 c3e 7. PNP TRANSISTORS ARE 2N4125.
130-7515 | c28.33 700-7474 |Us.20 CRIS 6. NPN TRANSISTORS ARE 2N4123.
; 700-7476 |u26 :; 5. CAPACITOR VALUES ARE IN MICROFARADS, 20%, 20V.
~oososs Tom RI07 4. RESISTOR VALUES ARE IN OHMS 5%, 1/4¥.
s3 3. (RESERVED)
TP20
o o [Z] FOR VALUE. PART NUMBER AND USAGE OF COMPONENTS
p— AFFECTED BY VERSION NUMBER SEE TASLE I1.
* wi2 [[] FOR PART NUMBER OF COMPONENTS NOT AFFECTED BY

250297A

VERSION NUMBER SEE TABLE I.

NOTES: UNLESS OTHERWISE SPECIFIED
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INXP
(4-1 \Q\
WDA
(5-8)
wBsY
(5-3) \Q\
NSTI
. (3-7)
TRKOO
13-21 \ sTP
3-7)
secp
t4-1 NsTo
3-71

2502974

JUMPERS INSTALLED

DISK DRIVE SCHEMATICS
INTERFACE/CONTROL
SHEET 2 OF 6

(99)






250297A

I
i
1
1
1
I
| INDEX/SECTOR

PULSE TRANSDUCER
800118 -01

@1

id

R105
4.7

+5vV

R7
6.19K
1%

| WRITE PROTECT
| TRANSDUCER

| ©0002i-01

!

[S— -

<A

rwo

i

i

M-

c7 |
HETr | e s
S 1S INXP
i |12 e (2°8)
1 o U4 T
S‘J\B SECP
12-8)
_:ﬂ_\s ot TPIO
= 3
\\\15
JUMPER WIRE 'INSTALLED
THIS SWITCH IS CLOSED.
OTHER SWITCHES ARE OPEN.
+5v
R
5.62K
1%
S

DOOR OPEN
INDICATION SWITCH
: 600246

L

2
| sv ] !!CRI
H 14
+
sY uis |
Rz8 74221 2l
1.5K 2 o 7402
3 R 10 SRDY
12-8)
us
74123 i
|
+5v :
i
RS7 } vPy
1.5K ! 15-8)
;

R

% WPT
(2-8)

uis
N
NWPT
%‘ 12-8)

DISK DRIVE SCHEMATICS
INTERLOCKS/ TRANSDUCERS
SHEET 4 OF 6 '

(]






APSEN
13-21

2-2

WEN
. . 12-2)

vPy
4-1)

250297A

+24v

>RG4
680

RES
680

SPS—

c6e
0015, 107
ioev

NWEN
16-8)
] START
16-8)
ur7 v2s o3 ] ——— FINl
T4i4 E 16-81
2 22K alo
T 1 Fo--- == |
t c I
7407 | START :
CRIO J3 'P3 |
! o 8Lk N 1
i L g ——{ s|s : !
| |
il 1
ee i au R79 R77 i |
7407 peg € 100K 27 i |
2 2.2 nf1:i k |
FINISH
© “SVF can H
wHT H
B a mmy
. | i 1
i . H 1
' REO i !
i 100K 1 i
i t 1
1
[ - ERASE
™ : w17
‘ o mm_
I l ° E}\.‘
152 | |
i 1
. |
TPI6
1
GRN !
+5v 22
I
33
2.87¢ !
% SHIELD |
4]a !
1GRN) 1
cao | cay
T+ u23 5 A
545 74221 §%
14 ]
T™I9
9 s ¢
$ ° 2
CL M 1
° it
R8I R82
120 100
1729 172w
RED
]
HEAD CARRIAGE ASSY
b 526-0401 OR 526-0402
e
wasy
12-81(6-8)
NWBSY
13-7)

DISK DRIVE SCHEMATICS
WRITE LOGIC
SHEET 5 OF 6

C-7






250297A

u30
s
HCS
22
+ 24v 7408
|
E
NWEN B a7
15-3) c

R78
22K

—5VF

i
SRS

c3
1470 PF, 5%

A
s00v
CR‘¥ o !! N RE4 RE3

22K 22K
+ SVF

CR8 CR6 1

START *—-—k+ *—Y__L . —

15-3) :
C3s]
R75 *533 22

10K

)Q——)

L5 L3
TPI3 oUW  zauw
5% 5%

1
|
cz8 l
750 PF, 5%
50 ’]‘
|

+24v

R §

oV

- 5VF
cz2o
330PF, 5% L ors
T Le soov 1{9] 592
4 100 UH ; NN
5% 4 I
CR9 CR7 cz7 Ll
* e 14 7
FIND — P - + ¢ 2 g - .47,10% 4|
. 5V
15-3) :
R76 CR2 R34
10K * cz6 220 c
| *L“ *Lz
i i
. ‘A ‘ A A A
|
—SVF —SVF ~5VF
wBSY —_— — e
15-3)

+ SVF

RI7
1K

R20
) L 100
-1, 107
35v
R97
RIS
470 I
ci4
A 100PF, 5%
_evr 500V
+5VF

+5v
- l cio
clt 2.2
100PF, 5% RIS
Y 2
D

DISK DRIVE SCHEMATICS
READ AMPLIFIER
'SHEET 6 OF 6

C-8






N







