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SECTION 1 100 TPI 200 TPI

DESCRIPTION DRIVE TYPE 3MB 6MB 6MB 12MB
GENERAL Front Load | 206D/1 | 206D/2 | 206R/1 206R/2
Top Load 306D/1 | 306D/2 | 306R/1 306R/2

The Model 206 & 306 Series Disk Cartridge Drives have been
designed to interface with and provide peripheral storage

capabilities for small, general-purpose digital computers. The basic design philosophy uses the latest technological

The 306 series uses the EMM-Caelus CMIII or equivalent top- advances and innovations to achieve the primary objective of
loading disk cartridge to provide mass random access storage. a highly reliable, low-cost memory expander for third genera-
The 206 series uses the Caelus CMI or equivalent front loading , tion minicomputers. Simplification of proven techniques,
disk cartridges. utilization of conservative design practices, and incorpora-
tion of advanced techniques have resulted in a reduction of
The drives are available in eight different configurations. over 60 percent of the component parts normally associated

with a direct access device of this type while maintaining
data integrity.

Figure 1-1. Model 306, Front Vview Figure 1-2. Model 206, Front View
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2
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'«—R/W SHIELD
CARD CAGE

ROTATIONAL
MOTOR

START/STOP POWER SWITCH
SWITCH

Figure 1-3. Model 306, Front View, Covers Removed

RECORDING MEDIA

The recording media are the removable EMM-Caelus CMIII-2X top-
loading disk cartridge and the EMM-Caelus CMI-2X front loading
disk cartridge.

The optional fixed disk is a double sided oxide coated disk
housed permanently in the drive.

FEATURES

Rotational motion and relative position of the fixed and remov-

able disk are monitored by means of a magnetic index/sector
transducer.

CARD CAGE

POSITIONER MOTOR R/W SHIELD

RECEIVER

ROTATIONAL

POWER
MOTOR

SWITCH

START/STOP

CARTRIDGE SWITCH

ATR DOOR

Figure 1-4. Model 206, Front View, Covers Removed

Horizontal positioning of the read/write heads is accomplished by

a servo driven voice coil actuator which receives positional infor-
mation in digital format from an optical position transducer.

Final positioning is accomplished by error comparison data from

the same transducer, which is summed with the appropriate tempera-
ture compensation.

Data recording is accomplished through read/write heads which use
the latest edge erase technique, eliminating cross-talk between
tracks. Read data are passed through electronic circuits designed
to discriminate data properly while compensating for bit shift.
Temperature is constantly monitored to compensate dynamically for
contractions and expansions of both the media and the mechanics.
Disks written on 100-TPI drives can be read on 200-TPI drives by
use of an optional jumper.
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1

2

PERFORMANCE CHARACTERISTICS

The performance characteristics of the drive series offers
users capacities and access times which extend the cavabilities
and applications of general purpose minicomputers.

Data Storage Capacity

Removable Disk:
Fixed Disk:
Track:

Number of Tracks Per
Surface:

Number of Sectors:

Recording Parameters

Bit Density:
Track Density:

Medium:

Recording Band:
Disk Diameter:
Cartridge Diameter:
Coding:

Transfer Rate:

Heads:

Bit Cell Time:

Sector Transducer
Variation:

Sector Rotational
Speed Variation:

Write to Read
Switching Time:

Read to Write
Switching Time:

100 TPI 200 TPI

3MB 6MB

3MB 6MB
7500 Bytes 7500 Bytes

204 408

Index plus 00, 08, 12, 14, 16, 24, or
32

2,200 BPI inside track (maximum)
200 TPI (306R/206R) 100 TPI (306D/206D)

Interchangeable cartridge, double-
sided oxide coated disk in polycar-
bonate dustproof housing and fixed
double-sided disk

2.04 inches (5.18 cm)
14 inches (35.56 cm)
15 inches (38.1 cm)
Double frequency

1588.5 kHz at 1,500 rpm; 2.5 MHz at
2,400 rpm

The magnetic transducer is an air-
bearing head with the magnetic ele-
ments supported in a ceramic shoe

630 ns; 400 ns at 2,400 rpm

t+ 10 ps maximum, + 7 ps at 2,400 rpm

i+

40 ps maximum, + 25 us at 2,400 rpm
30 us maximum

7 usS maximum

4.

Erase After Write Delay:

Write Clock Frequency
Tolerance: + 0.1%
Disk Rotational Speed:
Disk Rotation Time: 40 ms nomi
Head Switching Time: 5 pus maxim
Data Discriminator
Sync Time:

Access Mechanism

Access Motion Time (including head set

Track to Track: 12 millise

20 us maximum, 13 us at 2,400 ropm

1,500 rpm + 1%, 2,400 rpm optional

nal, 25 ms at 2,400 rpm

um

20 us maximum, 15 us at 2,400 rpm

tling)
conds maximum

Average Random: 40 milliseconds

Maximum Access: 70 milliseconds maximum

Average Latency Time: 20 ms at 1,500 rpm, 12.5 ms at 2,400 rpm
_ Revolution Time

2

Operating Environment

Temperature: +50° to +104°F, ambient; Maximum rate
of change 20°F/hour

Humidity: 10% to 85% relative humidity, non-
condensing

Cooling: Forced room air, ambient at installed
lTocation

Vibration: .25 g peak, 10 to 100 Hz, all axes

Air Filtration: Absolute., 0.3 micron

Elevation: lero to 6,000 feet
Optional 6,000 to 10,000 feet

Shock: .3 to 75 g less than 5 seconds, all axes

AC Voltage Deviation: + 10%

Line Frequency Deviation: + 2%

Shipping or Storage Environment

Temperature: -40° to +]

10% to 95%
condensing

Humidity:

50°F

relative humidity, non-
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Reliability

Under normal operational conditions, preventive maintenance is re-
commended every six months. Mean time between failure, under nor-
mal operating conditions and with routine preventive maintenance,
is specified at 4,500 hours. Mean time to repair is 30 minutes.

Soft Error Rate: 1 in ]O]O

Hard Error Rate: 1 in 1012

PACKAGING CONFIGURATION

The Disk Cartridge Drives have been engineered to be clean

and simple with a minimum of moving parts. A precision casting
ensures rigidity of the drive and provides a base for all key
mechanical components. A package cross-sectional view is shown
in Figure 1-5.

Removable Cartridge Heads Linear Motor

— Ll C

o I S w—

—

Fixed Disk

—

| |

I "P' |k\¥ = T
: : i T— Power
| ‘-F---l Clean Air Package HH“ Supply

Air Filter f :

Air Intake

o W

Overall Length:

Rack Depth:
Rack Height:
Rack Width:
Overall Width:
Weight:

Drive
Electronics
Module

.50

.
—

Note: Minimum Clearance For
Proper Air Flow

600-5

Figure 1-5. Package Cross Section

Disk Drive

The disk drive is rack mountable in a standard dimension RETMA re-
lay rack. Front access is accomplished by use of Grant Chassis

1 Admancinnce {can
o grmensiuns (s>¢e

30.06 inches (including front face, excluding
termination board and I/0 connector)

28.0 inches minimum

8.75 inches minimum

17.75 inches (including slides)
19.00 inches (including front face)
84 pounds (less slides);

91 pounds (with slides)

Power Supply

The built-in power supply provides power to the drive
functions. Line voltage is either 50 or 60 Hz, 100 to
240 volts *10 percent. (A transformer is provided to
accommodate international requirements through taps.)

Three classes of power output are provided:

a. DC Regulated
+5 volts at 3 amps maximum
+15 volts at 1 amp maximum
-15 volts at 1 amp maximum
b. DC Unregulated

+ 24 volts at 3 amps average, 12 amps peak
for servo operation and operation of indi-
cators and relays.

c. AC Power for Spindle Motor
60 Hz, 120 volt, 2 amps, single phase
50 Hz, 120 volt, 3 amps, single phase
The reaulated supplies are designed so that the
total combined effects of + 10 percent line voltage
variations and load variations between the full and

half loads cause the output voltages to vary no more
than t+ 2 percent of the nominal values.

Fuses are installed in the primary circuit and on the PCM for pro-

tection.

A11 requlated voltages are current Timited and short
circuit proof.
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FUNCTIONAL DESCRIPTION

Input/QOutput Board

The I/0 board provides an interface to the user's controller and
contains 1ine drivers and receivers, index/sector pulse multiplex-
ing, and unit select logic.

Read/Write Amplifier Module (R/WA)

The Read/Write Amplifier provides the circuitry necessary for the
recording and recovery of data and consists of read, write, head
and disk select, and write inhibit circuit functions.

Data Translator Board (DTB)

The DTB provides timing and data functions, including data dis-
crimination and data encoding which are optional to the Model 306
series.

Power Control Module (PCM)

The Power Control Module contains voltage regulation circuits,
servo power amplification, and the emergency head retract circuit.

Control Sector Board (CSB)

The Control Sector board provides sector counting and control log-
ic.

Servo Analog Board (SAB)

The Servo Analog board contains the logic necessary to control
speed and direction of the access mechanism for both servo loops,
the optical detent, and the velocity counter loop.

Servo Logic Board (SLB)

The Servo Logic board provides the logic that maintains carriage
track position, and provides the arithmetic necessary to provide
a direction and velocity reference signal to the SAB.

Drive Control Board (DCB)

The Drive Control board provides the logic necessary to perform
the initialization sequence and to detect index and sector puises.

Temperature Compensation Board (TCB) (Tampered out for 100 TPI)

The Temperature Compensation board contains the circuitry neces-
sary to develop offsetting voltages proportional to temperature

such that the position of the read/write heads can be offset to

allow for contractions and expansions of both the media and the

mechanics.

The Temperature Compensation board also provides a delay to the
head load sequence. The time of the delay is dependent upon the
temperature of the removable media in relation to the temperature
of the mechanics. This delay is from none required to a maximum
of 6 minutes and only occurs on 200 TPI versions.

1-5



Figure 1-7.
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1.6.10

1.6.11

1.6.12

1.6.13 -

1.6.14

Disk Cartridge

The removable cartridge used by the disk Drives is composed of

a single, l4-inch-diameter disk which is permanently enclosed

in a polycarbonate housing. The disk is a rigid, aluminum
substrate coated with an iron oxide formulation designed specif-
ically for compatibility with the read/write heads.

Data are recorded serial-by-bit on concentric tracks of the ox-
ide coated disk by two non-contact, flying heads which magnetize
discrete areas of the disk. These heads float on a film of air,
(approximately 60 microinches thick) generated by the spinning
disk. The data recording surface of the disk is 2.030 inches
wide, measured on the radius. (See Figure 1-8). The outer
radius measures 6.500 inches, and the inner radius 4.470 inches.

Data are double-frequency encoded, permitting recording of self-
clocked data at high densities.

Read/Write Heads

The read/write heads are mounted in a ceramic shoe and "fly" over
the surface of the disk. Edge erase coils follow the read/write
coils on the head surface and are energized when data are being
written.

Double-Frequency Encoding

Write data are received in optional NRZ format from the Control-
ler and are encoded internally to double-frequency format prior
to writing. A flux change occurs at every bit cell boundary when
a logical "0" is recorded. An extra flux change occurs at the
center of the bit cell when a logical "1" is recorded.

Spindle Drive Assembly

The spindle drive assembly accurately positions and holds the
disk in place as the disk is rotated. The spindle is driven by

a belt attached to the spindle drive motor pulley and the spin-
dle pulley. The disk is held in position by the disk adapter

and the spindle chuck. The spindle chuck consists of a magnetic
ring and pole piece. When the disk cartridge is mounted on the
spindle chuck, a magnetic path is completed to retain the disk
securely on the spindle. The induction-type motor attains opera-
ting speed within a few seconds after turn-on.

Servo Positioner

The servo positioner motor has a stationary permanent magnet with
a movable, wound-bobbin coil. The coil is driven in and out of
the permanent magnet by the servo power amplifier. The carriage
assembly is attached to the coil.
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TRACK 203
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Figure 1-8A. Data Track Configuration (200 TPI) Figure 1-8B. Data Track Configuration (100 TPI)
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BLOWER THERMISTORS ASSEMBL SWITCHES TRANSDUCER
IDLER PULLEY
MNTHER BOARD DRIVE BELT

POSITIONER
MOTOR

RELAY
MODULE

HOME SWITCH

START CAP (2,400 rpm ONLY) TRACK MARKER

600-9

Figure 1-12. Model 306, Top View

POWER CONTROL
MODULE FIXED DISK

TRANSDUCER The head/arm assembly is mounted onto the carriage. The flvin
LED GROUND : / y g ying

HOUSING head pad is attached to the access arm by a gimbal. Leaf springs
STRAP are an integral part of the head assembly. These springs provide
TRANSFORMER constant loading force on the flying heads so that the proper
flying height is maintained.

1.6.15 Head/Arm Assembly

Gimbal mounting of the head core assembly provides two degrees of
movement (pitch and rol1) in the horizontal axis. A *Delrin load-
ing button transmits the loading force onto the shoe. As the disk

Figure 1-11. Model 206, Bottom View *Delrin is a DuPont trademark for acetal resin.



1.6.16

1.6.17

1.6.18

1.6.19

rotates, the gimbal action allows the head shoe to attain the
proper aerodynamic attitude when flying over the disk surface.

Two air bleed holes symmetrically spaced about the head core axis
stabilize the head and permit it to fly at the proper height.

Head Loading

Head l1cading is achieved through the preformed, precision leaf
springs. At the home position of the carriage, the leaf springs
are maintained in the unloaded position by a self-lubricating
Delrin ramp.

Forward motion of the carriage allows the leaf spring to be ac-
tivated by sliding off the ramp. The ramp geometry controls the
unloaded head-to-head spacing; ramp position controls the area
on the disk at which the heads load and unload

Air Filtration

The disk drive is provided with an air filtration system which
purges the disk cartridge and the fixed disk of all particles
greater than 0.3 micron. The entire clean air system is con-
tained within the drive.

Baseplate Casting

The baseplate is a rib-reinforced aluminum casting. The func-
tional surfaces are machined to critical tolerances. The servo
positioner motor, carriage rails, position transducer, spindle,
spindle drive motor, cartridge receiver, electronics modules,
interlocks, and air supply systems are mounted on the baseplate.

Detent

The absolute positioning accuracy of the read/write heads is de-
termined by an electro/LED servo system consisting of a detent
assembly and a carriage-mounted mask assembly.

The assembly contains the necessary solar cells and reticle, so
that when properly positioned and adjusted over the carriage-
mounted mask assembly, will produce two sine waves 90 degrees out
of phase when the carriage is in movement. The LED source for
the solar cells is mounted to the baseplate and is not connected
to the detent assembly.

The positioning accuracy of the carriage-mounted read/ te heads
is governed by the critically spaced grid lines etched on the
reticle and mask, therefore special alignment fixtures are not
required. Only one of the two signals is used for positioning,

the other is a direction-of-travel indicator.

RIS S
Wwr i

9N
I

An additional phototransistor circuit is provided to Tocate the
read/write heads at cylinder 000 upon system start-up, address
clear command, or in the event of an illegal address seek command.

CASTING DRIVE

MOTHER_BOARD BLOWER THERMISTORS BELT

IDLER PULLEY

GROUND
STRAP
RELAY fo -
MODULE -
.
,,,,, - w——
POWER CONTROL / = \ : ~
MODULE LED TRANSFORMER BRUSH SWITCHES
HOUSING AND MOTOR
Figure 1-13. Model 306, Bottom View 600-10
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1.6.20 Air Venting of Cartridge 1.7.2 Disk Select

Absolute filtered air is delivered to the disk area from a squir- The Disk Select circuitry switches either the removable or fixed
rel cage blower through an absolute air filter at a rate of 25 CFM. disk electronics as controlled by the Disk Select Line.

The air is filtered to 0.3 micron; the filter surface area is

greater than 500 square inches. The air is exhausted out the head 1.7.3 Head Select

entry areas of the two disks with enough pressure to prohibit for- ) ] ) )

eign matter from entering these openings. The purge time prior to The Head Select circuitry switches either the upper or lower head
flying the heads is approximately 40 seconds. During the 40-second to the read/write electronics as controlled by the state of the
period of time, brushes which sweep the disk surface clear of any Head Select Line.

contaminates are used. o i
1.7.4 Write/Erase Amplifier (Figures 1-14 and 1-15).

NOTE The Write/Erase Amplifier is unconditionally turned on, provided
, that safety conditions are satisfied, the Write Inhibit switches
The 200 Series drive does not use are not on, and a Write Enab!e level is.received from the Con--
brushes and purging is done in 10 troller. The amplifier provides the write current for each write
seconds. data pulse received. Write data are received in double-frequency

format. Compensation for the spatial displacement between the
erase-read gaps is provided in the erase circuitry.

1.6.21 Carriage Guide System 1.7.5 Read Amplifier
The carriage is a lightweight aluminum extrusion which is guided The read/write head detects the flux reversals that are recorded
on a precision, ball slide type race. The guide for the race is on the oxide-coated disk. This information is amplified and op-
machined into the baseplate, thus eliminating additional mechani- erated upon to re-create the flux reversal pattern.

cal parts and critical alignments.
1.7.6 Discriminator (Optional)

The race is under the carriage and is continually being purged

with clean air from the fixed disk area so that dust or other for- The user is supplied read data in a binary format along with a
eign matter cannot settle and possibly cause positioning inaccu- Clock. The advanced and unique discrimination scheme employed
racies. by EMM is capable of accommodating bit shifts that result from
head resolution, drive spindle speed variations, etc. (See
1.6.22 Velocity Transducer Figure 1-16.)
The Linear Velocity Transducer (LVT) is an electro-mechanical 1.7.7 Index and Sector Detection
transducer mounted inside the servo positioner motor which pro-
duces a voltage output directly proportional to the velocity of a The disk cartridge may contain up to 32 sector notches plus an
movable magnetic core which is connected to the carriage assembly. index notch as may the fixed disk sector ring. The index/sec-
As the carriage moves, the lines of flux from the magnetic core tor transducers detect these notches. Detection circuitry pro-
cut the windings in the velocity transducer producing an output vides two Tines per disk to the user. One line provides a pulse
whose polarity is governed by the direction of movement. This for each sector and the other line, one pulse per revolution
output is fed to the servo system for velocity control purposes. from the index. The Controller may use the Index/Sector pulses
to synchronize its sector counter. The index and sector lines
1.7 DATA STORAGE/RETRIEVAL also constitute an input to the drive safety circuits, indicating

that the spindle is up to speed.
1.7.1 General

Upon transmittal of the Seek Complete and Ready signals, the drive

is ready to receive read or write commands. Al]l circuitry associ-
ated with Data Storage/Retrieval are described in this section.
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SECTION 2
INSTALLATION/INTERFACE

(HAND HOLES)

UNPACKING THE DRIVE FOR INSTALLATION

a. Remove the drive from its shipping container and supports as
illustrated in Figure 2-1. The glass tape around the drive
provides a 1ifting handle. A schematic of the installation
dimensions is shown in Figures 2-2 and 2-3.

b Remove the back cover from the drive.

C Remove the carriage holddown screw and flag (Figure 2-5).
d. Select unit I.D. of file (subsection 2.3).

e Replace back cover.

SPECIAL GROUNDING INSTRUCTIONS
Grounding is provided by the center conductor of the power cord.

The wall receptacles in the vicinity of the unit or system are
all to be of a grounding type.

SELECTION OF UNIT IDENTIFICATION
. . . . . INNER
At time of installation, the unit I.D. of each drive must be cho- CONTAINER
sen by a switch on the Input/Output board as follows:
Drive TI.D. Switch Position
0 1 7
1 2 8
2 3 9
3 4 0
If only one drive is to be connected to the Controller, select
Unit I.D. "0," per the above tabulation. i OUTER
i = CONTAINER

For any drive to be operative, the Controller must select the
appropriate Unit Select Line in the I/0 cable.

>

Figure 2-1. Shipping Container

600-13
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Figure 2-2. Installation Dimensions (306)
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UNIT SELECT SWITCH

VELOCITY TRANSDUCER
AND SHIPPING SCREW

R/W BOARD J2z2

J21

AC
RECEPTACLE

INPUT/OUTPUT BOARD

600-15

Figure 2-5. Carriage Holddown Screw

2.4

INPUT/OUTPUT INTERFACE

The I/0 interface for data and control signals is an open-collector
circuit with resistive termination at driving and receiving ends.
The external I/0 cable should be terminated with a Cannon DDC-50
connector. Each I/0 Tine is a twisted pair with one side grounded.
The terminations are single ended and permit operation at distances
up to 50 feet. 1I/0 cables are not normally supplied with the disk
cartridge drive.

A termination board and I/0 cable are shown in Figure 2-4. Line
drivers and receivers are illustrated in Figure 2-7.

TOP COVER

TERMINATOR
BOARD (J22)

I/0 CONNECTOR
(J421)

REAR COVER

-SHIPPING SCREW

Figure 2-6. Model 206, Rear View
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DISK DRIVE 1/O LINE CONTROLLER
| +5 volt |
I |
l I
| 110 @ |
LINE | | /\
RECEIVER i I
- 330 Q :
S| |
s I\
5. = | +5 volt
£ | +5 volt '
% I | Twisted Pair
| 10 | 28 AWG 110
LINE | | m |
DRIVER | |
| 330 ¢ | 330
R
I .
| = | \/ =
| |
——— —e—— 50ft —
600-17
Figure 2-7. Line Drivers and Receivers
DAISY-CHAIN INTERCONNECTION

The daisy-chain option allows the external control to interface to
a maximum of four drives. This option is mechanized by providing

each drive with dual I/0 connectors and eliminating all 1ine termi-
nations from the drive. An external termination board is required.

The maximum cable length between the Controller and the last drive
in the daisy chain must be no more than 50 feet. If no daisy
chain is used, the controller cable must be connected to J21 of
the single drive and a terminator board is connected to J22.

a. Termination board must be supplied +5 volts from either the
I0OB or the Controller, 1/2 amp nominal, 1 amp maximum.

b. -09 on the terminator to provide +5 volts from the drive;
-19 on the terminator to provide +5 volts from the Controller.
If the daisy-chain feature is used, the controller cable is con-

nected to J21 on the first drive and the daisy-chain cable is con-
nected from J22 on the first drive to J21 on the next drive, etc.
The terminator board is connected to J22 on the last drive in the
daisy chain. A daisy-chain cabling diagram is illustrated in Fig-

ure 2-8.
DISK DRIVE DISK DRIVE DISK DRIVE DISK DRIVE
0 1 2 3
J21 J22 J21 J22 J21 J22 J21 J22
e \ s \. \
TERMINATION BOARD
CONTROLLER DAISY-CHAIN SIGNAL CABLE
INPUT/OUTPUT SIGNAL CABLE
600-18
Figure 2-8. Daisy-Chain Cabling Diagram
2.6 LOGIC LEVELS
Logical "1" is signified by a voltage level between 0 and +0.5
volt; logical "0" by a voltage level between +2.5 and +5 volts.

The functions of data lines and controls are described in the
following paragraphs. (See Figure 2-9.)
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CONTROLLER DISK DRIVE 2.7 INPUT LINES

INPUT A1l input/output lines are true in the low state.
UNIT SELECT (4} o LEVEL
>< 2.7.1 Cylinder Address
CYLINDER ADDRESS 9 —a] LEVEL ) .
_ \7J Cylinder Address is transmitted on nine lines. These lines are
DISK SELECT o] LEVEL strobed into a nine-bit address register by the Cylinder Seek
pulse to be internally decoded. Each cylinder is addressed by
HEAD SELECT o] LEVEL the following binary notation:
Decimal Cylinder Binary Addres:
CYLINDER SEEK sy PULSE 000 000 000 000
+5 VOLTS 2 LEVEL 001 000 000 0071
408 Cylinders 002 000 000 010
ADDRESS CLEAR —pq PULSE Y o]
405 110 010 101
WRITE ENABLE —p LEVEL 406 110 0710 110
READ ENABLE a4 LEVEL 407 110 010 111
WRITE DATA, DOUBLE = PULSE 2.7.2 Disk Select

FREQUENCY (NRZ OPTIONAL)
Disk Select is a one-input Tine which selects the fixed disk or

OUTPUT the removable disk. The logic necessary for selecting the appro-

DRIVE READY g LEVEL priate disk is made optional by a jumper on the I/0 board. (See
Table 2-1 and Figure 2-10).
SEEK COMPLETE - LEVEL
UNGATED ATTENTION - f4'_\ LEVEL
2
READ DATA, DOUBLE
TO E28
DATA CLOCK (WRITE CLOCK OPTIONAL) e PULSE ' |
INDEX REM (1 LINE STANDARD) g PULSE (STANDARD)
SECTOR REM (1 LINE STANDARD) — PULSE #g“ggg E29
SECTOR ADDRESS - -(5) LEVEL
A4 600-20
SEEK INCOMPLETE - LEVEL
Figure 2-10. Disk Select Timing
WRITE INHIBITED g LEVEL
ILA/IDX FIXED (OPTIONAL) - PULSE 2.7.3 Head Select
ADD ACK/SECTOR FIXED (OPTIONAL) g PULSE The logic that permits this Tline to select the top disk surface
600-19 or the bottom disk surface is optional by selecting the appropri-

ate jumper on the I/0 board. (See Table 2-1 and Figure 2-11).
Figure 2-9. Input/Output Interface
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NOTE 2.7.5 Controller Supplied +5 Volts (Optional)

Head Select is not gated with Unit The +5 volts DC from the Controller is fed through the I/0 cable

Select. and daisy-chain cables to the terminator board, where it is used
to drive the resistor networks of the terminator. In the event
of a power shutdown of any drive in the daisy chain, the termi-
nator will still be able to drive the I/0 cable using the power
source. As an additional option, the heads can be made to re-

Sﬁ;ﬁgg}\gg% SELECT TOP HEAD SELECT BOTTOM HEAD tract and go to the home positions when this line goes to ground.
TO E32 . 2.7.6 Address Clear
[ i Address Clear is a pulse which (when used in conjunction with the
Seek command or Unit Select) will automatically position the heads
JUMPER E32 | SR at track "0." This function is automatic when an illegal address
T0 E33 is issued unless defeated by an optional jumper on the I/0 board.
(See Figure 2-13 and Table 2-1.)

600-21

Figure 2-11. Head Select Timing

2.7.4 Cylinder Seek |

. . . . - . ADDRESS CLEAR
This Tine provides a pulse with a minimum width of 600 ns that \ /

strobes the address information into the nine-bit address reg- | JUMPER E18 TO E16
ister in the drive unit. The pulse initiates the Cylinder Seek
action. See Address Clear for reinitialization. (Refer to UNIT SELECT \ l

Figure 2-12.)

SEEK PULSE | | BEGIN ADDRESS CLEAR

: : CYLINDER SEEK |
CYLINDER ADDRESS LINE (TRUE) \ / -—_———\L______a/i
I
\ ADDRESS CLEAR ———\  —
| l

|
— 4

50 ns|<-—>: =<—>:SO ns
|

JUMPER E17 TO E16 (STD)

mne  emmfers  cafe— ——
o e G Cw—— Co—

CYLINDER ADDRESS LINE (FALSE)

600-22 600-23

Figure 2-12. Cylinder Address Timing Figure 2-13. Address Clear Timing
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Table 2-1.

Input/Qutput Board Options

ITEM OPTION JUMPERS DESCRIPTION
a E49 to EA48 With Sector Multiplexing Standard
1
b None Without Sector Multiplexing
E5 to E6
a E41 to E40 I1Tlegal Address,
E4d4 to E43 Address Acknowledge Pulses
E47 to E46 : =dge rulse
E41 to E4Q I11egal Address,
2 b E44 to E43 Address Acknowledge Level
EA7 to E46 € cknowiedge Leve
C E41 to E39 Fixed Disk Sectors and
E44 to E42 Indexes
E47 to E45
a ET10 to E9 Seek Incomplete with
3 I11egal Address
b None Seek Incomplete without
ITlegal Address
a E20 to E21 Seek Complete Standard
4 b E20 to ET19 Seek Complete Inverted
C E20 to E57 Gated Attention
a E7 to ES8 With Automatic Address Clear
5
b None Without Automatic Address Clear
a E50 to EbS2 Retract with Controller
Power Loss
6
b E52 to E5I1 No Retract with Controller

Power Loss

Table 2-1. Input/Output Board Options (continued)

ITEM OPTION JUMPERS DESCRIPTION

a E31 to E32 Head Select Standard
7

b E32 to E33 Head Select Inverted

a E29 to E30 Disk Select Standard
8

b E29 to E28 Disk Select Inverted

a E17 to E16 Address Clear Gated with
9 Seek Pulse

b E18 to E16 Address Clear Gated with

Unit Select

a E37 to E38 Index Pulse Only
10

b None Index and Sector Pulses

a Standard,
11 E11 to ET2 Full Capacity

b No Option,

E12 to ETI3 Half Capacity

a E25 to EZ26 Double Frequency Data In
12

b E27 to E26 NRZ Data In

a E23 to E24 NRZ Data Out
13

b E22 to E24 Double Frequency Data Out

a E34 to E36 200 TPI Status (-) Negative
14

b None 200 TPI Status (+) Positive
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Write Enable

This Tine turns on the write amplifiers and edge erase when in the
true state. The line must go false after the write operation has
been completed.

Read Enable

This line turns on the read data circuitry in the true state; the
double-frequency data or the optional discriminator outputs will
be placed on the Read Data and Clock lines.

Write Data

The Write Data line carries the double-frequency encoded write
data from the Controller.

Unit Select

Unit Select consists of four lines and is selectable by a switch
on the I/0 board within each drive, allowing each drive to be se-
lected by any one of the four lines.

OUTPUT LINES

Unless noted, all output Tines are active when the unit is select-
ed. The input/output pin assignments are listed in Tables 2-2 and
2-3.

Drive Ready

This line indicates to the user that the disk drive is ready for
operation. When the drive has achieved operational speed, all
interlocks and safety circuits are satisfied, and the drive is
within temperature operating range. The heads are positioned
over track "0" and the line goes to a true level.

Seek Complete

This line is gated with Unit Select and supplies a level to the
user, indicating that the heads are positioned and stabilized.
The drive is then ready to accept Read or Write commands. If an
optional jumper is specified, Seek Complete will indicate busy
seeking.

Ungated Attention

This function consists of four lines and is selectable by a switch
on the I/0 board. This signal indicates one of the following:
that the heads are positioned and stabilized, an illegal address
has been written, or the heads are not stabilized in 330 milli-
seconds. This signal is not gated with Unit Select.

NRZ encoding of write data is an option.

.10

Read Data

The Read Data line transmits double-frequency encoded read data to
the Controller. When the NRZ option is specified, this line trans-
mits decoded NRZ data. (See Tables 2-1, 2-5, and Figure 2-14.)

Data Clock (Write Clock Optional)

This line transmits the 1588.5 kHz at 1,500 rpm, 2,500 kHz at
2,400 rpm, write or read clock for the data. The clock output is
used by the Controller to strobe the data.

Index

The Index line supplies a pulse for the index reference point on
the disk. The index pulse is normally used to synchronize the
Controller's sector counter. This line is multiplexed by the
Disk Select line. Individual index lines for each disk are op-
tional by jumper on the I/0 board. (See Table 2-1.)

Sector (Optional)

This line supplies a pulse at the beginning of each sector and is
normally used to advance the Controller's sector counter. This
line is multiplexed by the Disk Select Tine. Individual sector
Tines for each disk are optional by jumper on the circuit board.
(See Table 2-6.)

Sector Address

Sector Address consists of five lines which supply Sector Address
information in binary format to the Controller. Sector Address
is reset to "0" by the trailing edge of the first sector pulse
after the index pulse; and the sector counter is advanced by the
trailing or leading edge of each sector pulse as determined by
jumpers on the control sector board.

Seek Incomplete

This Tine supplies a true level 330 milliseconds after the Cvlin-
der Seek pulse, if the Seek Complete line indicates that an ad-
dress has not been executed. This Tine may also indicate a Seek
Incomplete if an illegal address has been given as long as the
appropriate jumper on the I/0 board is selected. This line will
be reset by the next Seek pulse or optionally by an automatic
Address Clear. (See Figures 2-15 through 2-19.)

Write Inhibited

This Tine is true for all times that the Write Operation is inhib-
ited and is gated with Unit Select.

2-10



2.8.11

2.8.12

DATA 1

157.5 ns 1,500 rpm
|‘_ (100 ns) 2.400 rpm

—»1

DATA 1

DATA O DATA 1

READ DATA CLOCK (-)
__/ |
|

|

NRZ "“C" FORMAT DATA (-) \ I

(-

JUMPER 3 to 4 DTB
472.5 ns 1,500 rpm

=»1(300 ns) 2,400 rpm|~<—
“D" FORMAT DATA (-)

JUMPER 2 to 4 DTB

N/

— .4—157.5 ns

"I" FORMAT DATA (-)
JUMPER 1 to 4 DTB \

(100 ns%

630 ns 1,500 rpm

.y

(400 ns) 2,400 rpm

Figure 2-14.

ILA/IDX FXD

This 1ine may be either an Illegal Address signal or a Fixed In-
dex signal by selecting the appropriate jumpers on the I/0 board.
If the ILA is selected, a pulse 2.3 microseconds wide approxi-

mately 23 microseconds from the Cylinder Seek line will appear

when an illegal address is detected. If IDX FXD is selected, the
;ixe? index pulse will appear at the appropriate time. (See Table
-1.

ADD ACK/Sector FXD

This 1ine may be either an Address Acknowledge signal or a Fixed
Sector signal by selecting the appropriate jumpers on the 1/0
board. If address acknowledge is selected, a 2.3-microsecond
pulse approximately 23 microseconds after Cylinder Seek will ap-
pear if a legal address is selected. If Fixed Sector is selected,
sector pulses from the Fixed Disk will appear at the appropriate
time. (See Table 2-1 and Figures 2-15 through 2-19.)

2.

2.

2.

/
A

9

9.

9.

1

2

600-24

Read Data Timing at Interface

OPERATOR CONTROLS AND INDICATORS

An opefator control panel, which may be mounted remotely, is
mounted on the front of the drive and contains the functions
described below.

Power Switch

The Power switch is mounted on the front panel of the disk drive.
When activated, AC power is applied to the drive.

Power Indicator

When 1it, the Power Indicator indicates the AC power is applied
to the drive.
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Table 2-2. Input Pin Assignments

Table 2-3. Output Pin Assignments

DESCRIPTIONS

QUTPUTS:

*+5V
Sector Address
Sector Address
Sector Address
Sector Address
Sector Address
Unit Address O
Unit Address 1
Unit Address 2
Unit Address 3
Read Data
Seek Complete
Seek Incomplete
Ready
Index Removable
Sector Removabl
Index Fixed/ILA
Sector Fixed/Ad
Write Inhibited

PIN NUMBER
200 TPI

17

20 14

21 12

22 13

23 15

24 16
43

Ungated 42
Attention 41
40

35

39

36

37

e

d Ack 34
47

100 TPI

17
14
12
13
15
16
43
42
41
40
35
39
36
37

34
47

RETURN PIN

NUMBER

27
27
27
27
27
27
21
21
22
22
19
20
19
19
18
18
18
18
27

*Note: Termination voltage only and not supplied to output

connect

or.

RETURN PIN

DESCRIPTIONS PIN NUMBER NUMBER

INPUTS 200 TPI 100 TPI
Address 20 26 9 27
Address 21 9 5 27
Address 22 5 8 20
Address 23 8 4 21
Address 24 4 11 19
Address 25 11 7 27
Address 26 7 10 21
Address 27 10 6 22
Address 28 6 N/A 20
+5 Volts (Retract 28 28 27
by Controller power
loss)
Address Clear 48 48 27
Seek 33 33 27
Unit Select 0 46 46 27
Unit Select 1 29 29 27
Unit Select 2 45 45 27
Unit Select 3 44 44 27
Head Select 32 32 27
Disk Select 49 49 27
Clock (Write/Read) 38 38 22
Read Enable 30 30 27
Write Enable 31 31 27
Write Data 50 50 27

NOTE

The shift of address bits is
utilized such that compatibi

lity

is accomplished between 100 TPI

and 200 TPI units.
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Table 2-4.

Drive Control Board Options

OPTION JUMPERS DESCRIPTION
a El to EZ2 306 Top Loader
b El to E3 206 Front Loader
Table 2-5. Data Translator Board Options
ITEM OPTION JUMPERS DESCRIPTION
a E5 to E6 Double Frequency Data In
1
b None NRZ Data In
a E3 to E4 Caelus Formatted Data Out
2 b E2 to E4 Diablo Formatted Data Out
c El to E4 Iomec Formatted Data Out
Table 2-6. Control Sector Board Options
OPTION JUMPER DESCRIPTION
E2 to E1
E5 to E4 Sector Counting on Leading
a E8 to E7 Edge of Notch
E1l to E10
E3 to El
b E6 to E4 Sector Counting on Trailing
E9 to E7 Edge of Notch
E12 to E10

Table 2-7. Read/Write Board Options (200 TPI R/W)
OPTION JUMPER DESCRIPTION
a E3 to Eb Write Inhibit Switch On
b E4 to E5 Write Inhibit Switch On Plus
Write Inhibit
c E4 to E5 Write Inhibit Plus Write
El to E2 Inhibit Switch On and Write
Inhibit Status Inactive
Except During Write Enable
Table 2-8. Read/Write Board Options (100 TPI 1,500 rpm)
SEE 301171 SCHEMATIC
Table 2-9. Read/Write Board Options (100 TPI 2,400 rpm)
OPTION JUMPER DESCRIPTION
a A to C Write Inhibit Switch On
b B to C Write Inhibit Switch On Plus
Hrite Inhibit
c B to C Write Inhibit Plus Write
El to E? Inhibit Switch On and Write

Inhibit Status Inactive
Except During Write Enable
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.9.3

.9.4

.9.5

.9.6

2.10

.10.

. 10.

.10.

.10.

Start/Stop Switch

The Start/Stop switch is a maintained contact switch which applies

power to the spindle motor and initiates the start-up cycle when

it is turned to the start mode. When put in the stop mode, it re-

moves power from the spindle and initiates the stop cycle.

Ready Indicator

At the successful completion of the start-up cycle, the Ready In-

dicator is 1it.

Stop Indicator

At the conclusion of the stop cycle, when the motor comes to a
complete stop and the disk cartridge is unlocked, the Stop Indi-
cator is 1it.

Write Inhibit Switches

Write Inhibit switches are mounted on the top of the disk drive
shroud, one for each of the two disks. When activated, the re-
spective disk cannot be written upon. (See Table 2-7.)

OPTIONS

Fixed Sector Format

When this option is specified, the drive supplies sector pulses
to the external control. This option requires the use of a
special cartridge such as EMM-Caelus CMIII-2X/24.

Data Encoding/Decoding

This option provides a crystal clock in the drive. It accepts

data in NRZ form and encodes into double frequency for recording.

In read mode, a data discriminator is provided to separate clock
and data.

Data Decoding (Double Frequency)

For the user who supplies data in double-frequency format, a read
discriminator is available to separate clock and data. (See Tab-

le 2-1.)

Sector Counter

A five-line, binary-format, sector address is provided. The sec-

tor counter outputs are multiplexed by the disk select line and
are gated with Unit Select.

SEEK TO NEW ADDRESS

_>| |<— 600 ns

CYLINDER SEEK

+5 VOLTS

C

300 ns-—#4

SEEK COMPLETE

e

:! 10 TO 70 ms

H

SEEK INCOMPLETE (WITHOUT

1———-—- 0 VOLTS

+5 VOLTS

ILLEGAL ADDRESS)

SEEK INCOMPLETE (WITH
ILLEGAL ADDRESS)

+5 VOLTS

UNGATED ATTENTION 1

—

e 23 US

Id—— 2.3 ps

71—————' 0 VOLTS

ADDRESS ACKNOWLEDGE
(PULSE)

ADDRESS ACKNOWLEDGE

+5 VOLTS

(LEVEL)

0 VOLTS

ILLEGAL ADDRESS
(LEVEL)

Figure 2-15. Seek Mode Timing Diagram,

+5 VOLTS

600-25

Sheet 1 of 5
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CYLINDER SEEK

SEEK COMPLETE

SEEK INCOMPLETE (WITHOUT
ILLEGAL ADDRESS)

SEEK INCOMPLETE (WITH
ILLEGAL ADDRESS)

UNGATED ATTENTION

ADDRESS ACKNOWLEDGE
(PULSE)

ILLEGAL ADDRESS
(PULSE)

ADDRESS ACKNOWLEDGE
(LEVEL)

ILLEGAL ADDRESS
(LEVEL)

SEEK TO SAME CYLINDER

—-b-* e 600 ns

u +5 VOLTS
|

0 VOLTS

+5 VOLTS

+5 VOLTS

0 VOLTS

— l— 23 s

u +5 VOLTS

+5 VOLTS

0 VOLTS

+5 VOLTS

600-26

Figure 2-16. Seek Mode Timing Diagram, Sheet 2 of 5

w
~——

SEEK TO AN ILLEGAL ADDRESS WITH AUTO ADDRESS CLEAR

CYLINDER SEEK

_->| ]4— 600 ns

L

+5 VOLTS

300 ns —>r|<—

;1 10 TO 70 ms

SEEK COMPLETE J

SEEK INCOMPLETE (WITHOUT

AﬁL———————- 0 VOLTS

ILLEGAL ADDRESS)

SEEK INCOMPLETE (WITH

+5 VOLTS

ILLEGAL ADDRESS) l

+5 VOLTS

UNGATED ATTENTION ]

ADDRESS ACKNOWLEDGE NA
(PULSE)

ADDRESS ACKNOWLEDGE NA
(LEVEL)

ILLEGAL ADDRESS NA
(PULSE)

NOTE

4]—————————- G VOLTS

In the auto address clear condition, I1legal
Address and Address Acknowledge signals are

not valid.

Figure 2-17. Seek Mode Timing Diagram,

600-27

Sheet 3 of 5
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SEEK TO AN ILLEGAL ADDRESS WITHOUT AUTO ADDRESS CLEAR SEEK TO NEW ADDRESS OPTION NEVER FINISHES

5)

6)

—>| |<— 600 ns —>| |~— 600 ns

CYLINDER SEEK +5 VOLTS 1) CYLINDER SEEK | +5 VOLTS
l
—>! [<«— 300 ns _"I ~—— 300 ns
l' +5 VOLTS | 5 VOLTS
SEEK COMPLETE il 2) SEEK COMPLETE J
— |<-— 330 ms

SEEK INCOMPLETE (WITHOUT +5 VOLTS 3) SEEK INCOMPLETE (WITHOUT
ILLEGAL ADDRESS) | ILLEGAL ADDRESS) L 0 VOLTS

— 300 ns ‘

4) SEEK INCOMPLETE (WITH
SEEK INCOMPLETE (WITH l| TILEGAL ADDRESS) I
ILLEGAL ADDRESS) 0 VOLTS 0 VOLTS
UNGATED ATTENTION [ 0 VOLTS 5) UNGATED ATTENTION [ 1 0 VOLTS
23 US F@——
ADDRESS ACKNOWLEDGE 6) ADDRESS ACKNOWLEDGE +5 VOLTS
(PULSE) 100 *5 VOLTS (PULSE) 1
+ _>| |'1-_ 2. 3 us

ADDRESS ACKNOWLEDGE l > YOLTS
(LEVEL) 7) ADDRESS ACKNOWLEDGE 0 VOLTS

— |<—- 23 us LEVEL
ILLEGAL ADDRESS

+5 VOLTS
PULSE L
(PULSE) 100 ns =] |<— 8) %EBESAE\% ADDRESS +5 VOLTS
— |<— 2.3 us
ILLEGAL ADDRESS
(LEVEL) 0 VOLTS 9) %ttsgﬁ% ADDRESS +5 VOLTS
600-28 600-29

Figure 2-18. Seek Mode Timing Diagram,

Sheet 4 of 5

Figure 2-19. Seek Mode Timing Diagram,

Sheet 5 of 5
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3.

1

SECTION 3
OPERATION

GENERAL

The magnetic recording disk is a precision instrument, requiring
more careful handling than other media such as tape. This is
most clearly seen in its relationship with the disk drive. The
read/write heads on the disk drive float above the disk surfaces
at 60 to 100 millionths of an inch. There is no actual physical
contact between the heads and the disk except during the loading
operation. This means that any deviation from an ultra-flat,
uniform disk (or any particle larger than about 60 millionths of
an inch, such as a cigarette ash or any other kind of contami-
nant) could cause head-to-disk interference and possible damage
to the heads and disk.

Care must be taken to avoid contaminants entering the disk cart-
ridge and to prevent a bent disk from mishandling. To achieve
maximum use of a magnetic disk, it is necessary to become famil-
iar with the proper methods of handling and operation. The 1ife
of the cartridge and disk can be extended indefinitely by observ-
ing the followin1 procedures:

a. Replace cracked, chipped, or defective cartridges.

b. Clean the cartridge periodically to remove -dust and lint
from the exterior of the housing, using a soft, lint-
free cloth dampened with 91 percent isopropyl alcohol/9
percent water.

CAUTION

Do not use medicinal isopropyl alcohols
from a drug store. They often contain
additives harmful to the disk cartridge
and disk drive.

c. A disk suspected of being damaged should be removed from
operation until it can be inspected. -

d. Keep all foods, beverages, and objects off the drive and
away from the disk cartridge. Any of these items can
cause permanent damage to either disk or the disk drive,
or both.

e. If a cartridge has been dropped or is visibly damaged,
do not put it into operation.

3.

3.
3.

2

3

3.

1

f. When a cartridge is not in use and the drive is inoper-
able, remove the cartridge and ensure that dust and
contaminants do not enter it.

g. Store cartridges in an environment of 50° to 100°F with
a relative humidity of 10 to 80 percent.

h. Do not store disk cartridges close to magnetic fields.
A flux field greater than 50 gauss at the cartridge will
destroy data previously recorded.

i. Use a storage cabinet made of fire-resistant material
with a metal door. The cabinet should be kept clean and
free of dirt and other contaminants.

CAUTION

Improper handling of the disk cartridges
will not only cause disk damage but can
cause extensive damage to the disk drive.

ACCLIMATIZATION

The disks are made of precisely machined aluminum with a magnetic
oxide coating. They will expand and contract with significant
changes in temperature. If the ambient temperature at the point-
of-use is less than 50°F or more than 104°F, the disk must be con-
ditioned to the point-of-use temperature for a minimum of two
hours before mounting it on the drive. This prevents loss of data
from a shift in track location.

CAUTION

Disk cartridges must be acclimatized to
room temperature for a minimum of two
hours before being placed on the disk
drive to prevent drive damage.

DISK CARTRIDGE LOADING AND SAFETY INTERLOCKS

The CMI cartridge utilized as the removable media in the Model 206
Series Disk Drives is loaded into the drive by pulling the cart-
ridge receiver handle on the front of the drive down and inserting
the cartridge into the mouth of the receiver. (See Figure 3-1.)
Be certain that the cartridge is pushed all the way into the re-
ceiver, fully opening the head access door. Raise the receiver
handle to the upright position, closing the door and seating the
cartridge on the spindle. (An exploded view of the CMI cartridge
is shown in Figure 3-2.)
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CARTRIDGE--UPPER HALF

PULL DOWN THE CARTRIDGE RECEIVER
HANDLE, EXPOSING THE RECEIVER CAV-
ITY IN THE LOADING POSITION.

CLAMP RING

FILTER

DISK

INSERT THE CMI CARTRIDGE INTO THE
RECEIVER, MAKING SURE THAT IT IS
PUSHED IN ALL THE WAY, OPENING THE
HEAD ACCESS DOOR.

SECTOR RING

CARTRIDGE--LOWER HALF

RAISE THE RECEIVER HANDLE BACK TO
THE CLOSED POSITION, SEATING THE FAN DOOR
CARTRIDGE ON THE SPINDLE.

200-21

200-20 X : .
Figure 3-1. CMI Cartridge Loading Sequence Figure 3-2. CMI Cartridge, Exploded View
3-2



3.

3.

3.

3.

3.

3

2

3

.4

The start/stop switch can now be placed in the start position.
This turns off the stop light, locks the receiver handle, and
starts disk rotation. Typically, from 15 seconds to six min-
utes later the heads will position to cylinder 000 and the
ready light will come on.

Upon stopping the drive, there is a 10-second delay to allow
the disk to stop. At the end of that time, the stop light

will come on if the heads are fully retracted. When this con-
dition is met, the receiver handle will unlock, permitting

the operator to open the loading door and remove the cartridge.
If the power is removed from the drive or the power switch is
turned off while the receiver handle is closed, the door will
remain locked, preventing cartridge removal.

The cartridge is removed by simply lowering the receiver handle
and pulling the cartridge out. It is desirable to keep the
receiver closed whenever a cartridge is not loaded, helping to
eliminate contamination.
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3.4 CARTRIDGE LOADING SEQUENCE

Be sure that drive power is On, the Start/Stop switch is in Stop
position and the Stop indicator is 1it. This will allow the cart-

ridge Tatch arms to be.un1ocked and retracted. (Refer to Figure ?éEHHgnELEAEkgiNEO$8WREDT¥EECﬁESE}
3-2 for cartr1dge 1oad1ng procedures.) OF THE DRIVE, LOWER THE CARTRIDGE

ONTO THE DRIVE SPINDLE.
CAUTION
ONCE THE CARTRIDGE IS SET FIRMLY
Do not set cartridge on the rear part of the drive IN PLACE, LOWER THE CARRYING HAN-
] LN DLE, ALLOWING THE CARTRIDGE HUB TO
cover as magnetism from the Positioner Motor may MAKE CONTACT WITH THE SPINDLE MAG-
degrade data on the disk. '

NET.

SLIDE RELEASE BUTTON TO THE UN-
LOCKED POSITION TO RELEASE BOT-

TOM COVER. INVERT THE BOTTOM COVER AND

PLACE IT EVENLY ON TOP OF
THE INSTALLED CARTRIDGE.

LIFT CARRYING HANDLE TO THE UP-
RIGHT POSITION WHILE HOLDING THE
RELEASE BUTTON IN THE UNLOCKED
POSITION.

l%@m&n& \

LIFT CARTRIDGE CLEAR OF THE
BOTTOM COVER WHILE HOLDING
BOTTOM COVER SECURELY WITH
THE LEFT HAND.

MOVE THE CARTRIDGE LATCH ARM
INTO THE LOCKED POSITION, MOV-
ING THE LOCKING ARMS OVER THE
TOP OF THE CARTRIDGE, SECURING
IT TO THE DRIVE.

600-31

Figure 3-3. Cartridge Loading Sequence. 3-4



3.5 CARTRIDGE REMOVAL SEQUENCE NOTE

The drive Start/Stop switch must be turned to the Stop position. A CMIII cartridge should be installed on the drive when
The disk takes nominally 10 seconds to stop spinning. During it is not in use to protect the fixed disk from contami-
this time the cartridge latch solenoid is locked and the cart- nation.

ridge cannot be removed. (Refer to Figure 3-4 for cartridge

removal procedures.)

CAUTION

No attempt to remove the cartridge must be made
until the Stop indicator comes on.

SLIDE THE RELEASE BUTTCN TO

RETRACT THE LOCKING ARMS FROM
OVER THE CARTRIDGE BY MOVING
THE LATCH ARM TO THE FORWARD
POSITION.

THE UNLOCKED POSITION AND
LIFT THE CARRYING HANDLE TO
THE UPRIGHT POSITION WHILE
HOLDING THE BUTTON. THIS RE-

LEASES THE CARTRIDGE FROM THE
SPINDLE MAGNET.

LIFT THE CARTRIDGE CLEAR OF THE
SPINDLE HOUSING AND REPLACE THE
BOTTOM COVER ONTO THE CARTRIDGE
TO PROTECT IT FROM CONTAMINATION.

REMOVE THE INVERTED BOTTOM
COVER, EXPOSING THE CART-
RIDGE.

LOWER THE CARRYING HANDLE INTO

THE CARTRIDGE RECESS, LOCKING THE
BOTTOM COVER. THE HANDLE MAY THEN
BE RAISED AGAIN TO THE CARRYING
POSITION.

600-32

Figure 3-4. Cartridge Removal Sequence 3-5
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DISK DRIVE OPERATION

Starting the Drive

Upon completion of disk cartridge loading, the disk drive may be
started as follows:

Set the drive Start/Stop switch to the Start position.

Observe that the Stop indicator goes out immediately after
setting the Start/Stop switch to start.

Observe that the Ready indicator turns on within 6 minutes
(maximum) after setting the Start/Stop switch to Start.

I1lumination of the Ready indicator indicates that the disk
drive is ready to accept interface commands.

Operation Online

Once the Ready indicator is 1it, the drive is ready for online
operations, under user control.
comments apply.

During this time, the following

DO NOT TURN either the Power switch to Off or the Start/
Stop switch to Stop while the drive is accessing, to pre-
vent inadvertent data loss, should the drive be in a write
mode at the time.

DO NOT SLIDE the drive in or out of its enclosure, to pre-
vent possible jarring of the heads during operation.

Flickering of the Ready and Power indicators is normal and
indicates that the drive is accessing to a different cylin-
der location.

In the event of AC power failure, the heads will retract to
the home position. Upon regaining power, a normal start
cycle will be initiated automatically, and the heads will
position to cylinder 000.

Write Inhibit switches are used by the operator to prevent
data from being written on the fixed and/or removable disks.
The switch settings should be changed during online opera-
tion.

Stopping the Drive

Perform the following procedure to stop the disk drive:

3.

3.

7

Do not attempt to stop
write data transfer
in a loss of data.

would result

a. Set the Start/Stop switch
b. Observe that the Stop

removed.

OPERATOR MAINTENANCE

CAUTION

the disk drive while a

is in progress, as this

to the Stop position.

jndicator turns on about 10 seconds
after setting the Start/Stop switch to Stop. This indicates
that the disk has stopped spinning and the cartridge may be

The only operator maintenance required is to ensure that the re-
ceiver cavity, in which the disk cartridge rests, is kept clean

of all contaminants.

The receiver cavity and disk cartridge

should be wiped clean frequently to prevent contaminants entering
the disk cartridge or fixed disk {under the receiver cavity).

OPERATOR TROUBLESHOOTING GUIDE

Symptom

1. Power Indicator does

not light.

3. Motor does not turn

when Start/Stop

switch turned on.

Latch does not oper-
ate after 30 seconds/
1ight inoperative.

Possible Cause

Burned out bulb
or fuse.

Power cord un-
plugged.

Main system pow-
er off.

Circuit problem.

Cartridge im-
properly seated.

Cover left off.

Motor over-
heated.

Remedy

Call Field Service
Personnel.

Call Field Service
Personnel.

Reseat cartridge.

Install cartridge
cover.

Allow a few minutes
to cool down. If
problem reoccurs,
call Field Service
Personnel.
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Symptom

Heads do not load,
no ready light.

Heads retract dur-
ing accessing op-
erations.

Possible Cause

Shipping hardware
installed.

Termination board
not installed (on
drives that re-
quire one).

Overcurrent
sensing.

Remedy

Call Field Service
Personnel.

Install Terminator
board.

Turn Power switch
off for one second;
if symptom reoccurs,
call Field Service
Personnel.

3-7
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SECTION 4
OPERATIONAL FLOW CHARTS

GENERAL

This subsection contains flow charts for Models 206 and 306
gizk Drive operations listed below. See Figures 4-1 through
Power Up/Install Cartridge

Run/First Seek

Programmed Seek

Write Mode

Read Mode

Stop

- ® QO O T o

AC POWER IS
AVAILABLE TO DRIVE

POWER LIGHT ON

Y

AC POWER
SWITCH ON?

+15 AND +5
VOLT LEVELS
PRESENT?

NO

AC POWER AVAILABLE
TO TRANSFORMER
PRIMARY AND
DRIVE MOTOR
COMMON WINDING

ENERGIZE RELAY K3
TO PROVIDE PATH
BETWEEN PCM &

POSITIONER MOTOR

DC POWER AVAILABLE
TO %+ 15V REGULATOR,
+5V REGULATOR, PCM,
R/WA, CARD CAGE,
AND SWITCH LIGHT
ASSEMBLY

* WILL NOT OCCUR IN A NORMAL

POWER-UP SEQUENCE

Figure 4-1. Operational

MOTOR SWITCH
OFF?

START 10-SECOND
DELAY TIMER

A

10
SECONDS
ELAPSED?

STOP LIGHT ON,
LATCH ASSEMBLY
ACTUATES

REMOVE/REPLACE
CMIIT CARTRIDGE

END

600-33

Flow Chart, Power Up/Install Cartridge




POWER-UP
SEQUENCE COMPLETED

MOTOR SWITCH ON?

STOP LIGHT OFF

A

CARTRIDGE
INTERLOCK SWITCH
ACTIVATED?

NO

* %

AC POWER APPLIED
TO DRIVE AND
BRUSH MOTORS

THROUGH RELAYS
K1 AND K2

RIVE MOTOR
REACHED 67%
FINAL SPEED

COMPLETED
30-SECOND
YCLE?

TEMPERATURE
STABILIZED?

BEGIN 10-SECOND
DELAY

LOAD ADDRESS OF O
INTO NAR;
FORCE CAR TO ONE

y

ADDRESS
CLEAR
TRUE?

YES

\d

CARRIAGE RETURNS
AT A CONSTANT
SPEED TO TRACK 0

ENABLE POWER
AMPLIFIER.
CARRIAGE

MOVES FORWARD

THROUGH ZERO

HEADS HAVE NOW
MOVED OFF RAMP
& HAVE LOADED

*For 200 TPI only.

**Brush Motor is not available
on front load models. See
Interconnection Diagram.

Figure 4-2.

HAS CARRIAGE

REACHED ZERO?

CARRIAGE MOVES BACK
TOWARD TRACK 0 AT A
CONSTANT SPEED

HAS CARRIAGE
REACHED ZERO?

Operational

Flow Chart, Run/First Seek

NEXT TRACK COUNTING
PULSE RESETS CAR
T0 0

POSITIONER
SETTLED?

FILE OPERATIONAL
READY LIGHT ON

END

600-35



YES

©

UNIT
SELECTED?

UNIT IS OPERATIONAL

ADDRESS DATA AND A

SEEK COMMAND HAVE
BEEN ISSUED

CYLINDER ADDRESS IS
STROBED INTO NAR BY
SEEK PULSE

ADDRESS
GREATER THAN
* 4077

NAR = CAR?

RESET SEEK
INCOMPLETE TIMER
(200 ms)

>
e

A 4

NEW ADDRESS COMPARED
WITH CAR. DIRECTION
AND VELOCITY
INFORMATION GENERATED
BY D/A IS SENT TO PCM

CARRIAGE MOVES UNDER
VELOCITY CONTROL

ADDRESS OF

START SEEK
COMPLETE TIMER

SERVO MOVES IN
A DIRECTION TO
REDUCE DETENT
SIGNAL TO O VOLTS

#

Y
A

SUM TEMPERATURE
COMPENSATION
WITH DETENT

SERVO MOVES IN
A DIRECTION TO
INCREASE DETENT
SIGNAL TO 0 VOLTS

DETENT
SIGNAL DIFFERENT

CAR IS EQUAL
TO ADDRESS
OF NAR?

COARSE LOOP SERVO

CARRIAGE SETTLED

Y

SEEK COMPLETE

THAN O VOLTS?

HAS 330 ms
ELAPSED SINCE SEEK
PULSE ORIGINATED?

*203 for 100 TPI drives.

DEENGERGIZED. FINE ISSUED 2 ms
LOOP SERVO (DETENT) AFTER DETENT
ENERGIZED ENERGIZED {
)\
Figure 4-3. Operational Flow Chart, Programmed Seek

A

SEEK INCOMPLETE
ISSUED. CARRIAGE
DETENTS AT ITS
PRESENT POSITION

Y

NEXT SEEK PULSE
RESETS SEEK
INCOMPLETE LINE

Y

CONTROLLER
ISSUES
ADDRESS CLEAR

600-36
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UNIT SELECTED -

HEAD SELECTED

DISK SELECTED

WRITE ,
INHIBIT SWITCH
TRUE?

WRITE
ENABLE

NO

TRUE?

SEEK
COMPLETE
TRUE?

NO

*
CYLINDER

ADDRESS 256 OR
GREATER?

YES

REDUCE WRITE
CURRENT 14

NO

\ 4

WRITE OPERATION/
EDGE ERASE
ENABLED

A

- %128 for 100 TPI drawings

Figure 4-4. Operational Flow Chart,

WRITE TNHIBITED

Write Mode

END

600-37
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UNIT SELECTED

HEAD SELECTED

DISK SELECTED

READ OPERATION
BEGINS

READ
ENABLE
TRUE?

DTB WITH DATA
DISCRIMINATOR
NSTALLED?

Yes

READ DATA (DOUBLE
FREQUENCY) FROM R/W
BOARD SUPPLIED TO

I/0 CONNECTOR

READ DATA (DOUBLE
FREQUENCY) SUPPLIED
TO DATA
DISCRIMINATOR

DISCRIMINATED DATA
FROM DTB
SUPPLIED TO I/0

READ OPERATION
COMPLETE

Figure 4-5.

END

600-38

Operational Flow Chart, Read Mode

FILE OPERATIONAL

A

MOTOR
SWITCH
OFF?

READY LIGHT OFF

\

RESET UP-TO-SPEED
FLIP FLOP
CARRIAGE RETURNS HOME
AT A CONSTANT SPEED

Figure 4-6.

Operational

Flow Chart,

BEGIN 10-SECOND
DELAY

STOP LIGHT ON.
LATCH ASSEMBLY
ACTUATES

REMOVE/REPLACE
CMIII CARTRIDGE

END

600-39

Stop
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SECTION 5
CIRCUIT OPERATION
GENERAL

The electronic circuits of the Disk Cartridge Drives have been
designed for high reliability and ease of maintenance. The cir-
cuit cards have test points located at strategic electrical loca-
tions within the circuits providing a rapid point-to-point signal
tracing technique which isolates a malfunction to a particular
circuit card.

LOGIC SYMBOLS

The logic symbols used in this subsection are illustrated in
Figure 5-1.

) Q DSDQ
C —C
HKRDU RDG——
K ]
-_—
Q
—1
cod
O
Figure 5-1.

THREE INPUT AND GATE

THREE INPUT NAND AND GATE

TWO INPUT AND GATE

INVERTERS

TWO INPUT NAND GATES
OR LINE DRIVERS

TWO INPUT NOR GATES

FLIP FLOPS

VOLTAGE COMPARATOR OR
OPERATIONAL AMPLIFIER

DIFFERENTIAL AMPLIFIER

ONE SHOT

Logic Symbols
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CIRCUITRY
This subsection contains a functional description of the drive
interconnection diagram, block diagram, and each circuit board
schematic. The logic on each board is described as it is used
in a particular sequence, rather than a simple description of
logic physically located on the board.

206 Interconnection Diagram

a. Sheet 1 of 2

The interconnection diagram shows all cable connectors used
in the drive assembly to interconnect PC boards and com-
ponents. This drawing should be referred to any time a
signal is being traced from one PC board to another on the
drive in conjunction with the Mother Board schematic. (See
Figure 5-2).



Figure 5-2.

206

Interconnection Diagram, Sheet 1 of 2
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5.3.1.1

b. Interconnection Diagram, Sheet 2 of 2

The incoming AC power RFI filtered in the relay module is
shown on sheet 2 of the Interconnection Diagram. (See
Figure 5-3). The components contained in the relay module
are identified in the diagram by a heavy dark 1ine. These
components consist of the RFI filter, the main line fuse,
motor start relay K2, and diode rectifiers CR1 and CR2.

The filtered AC power is then applied through the connector
J1-2 to the drive Power Switch, S1 (pin 2), and finally to
the primary of transformer Tl:

Transformer Interconnection

A transformer connection chart shown in the bottom right-hand
corner of the diagram indicates the various connections which
may be applied to the transformer. The transformer is shown
wired for 120-volt input. The voltages applied to T1 (100,
120, 200, 220, or 230/240 volts) determine how the transformer
must be jumpered. Jumpering is identified on the drive by the
center three digits of the serial number as shown in the tab-
ulation below. The output of Tl at pin 3 will be 120 volts

" which is used by the drive spindle motor.

5.3.1.2

5.3.1.3

Serial Number Voltage
-009 120
-019 100
-029 200
-039 220
-049 230/240

Spindle Motor

The 120 volts from T1l, pin 6 is applied to the spindle motor
start switch, S2. When S2 is energized, power is switched to
the pack interlock switch, S8. When S8 is open, 120 volts

are applied to the motor start relay K2. K2 supplies 120

volts to the start winding (red) of the drive motor (M1) for
approximately 2 seconds, and 120 volts to the sustaining lead
(blue). Return for the motor current is on pin 4 of the trans-
former T1.

Power Control Module

The diode bridges CR1 and CRZ2 receive their voltages from the
secondary of transformer T1. CR1 provides a rectified +12
volts to the Power Control Module (PCM) at P2-15. CR2 provides

5.3.1.4

+24 volts to the PCM on P2-1 and -24 voits to PZ2-3. These
voltages are used on the PCM to develop regulated +15, -15 and
+5 volts.

Dynamic Brake

The motor switch, when turned to the OFF position, activates

the Dynamic Brake assembly at zone D4. The Dynamic Brake assembly
is turned on for 12 seconds whenever the motor switch is turned
off due to the action of the stop signal on P2 pin 6. This

stop signal turns Q1 on which supplies a ground to one side of

the motor (M1). The other side of the motor is supplied with

+24 volts D.C. through S2 pin 3. When the stop timer runs out

Q1 is disabled and current flow removed from the motor.
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The interconnection diagram shows all cable connectors used
in the drive assembly to interconnect PC boards and com-
ponents. This drawing should be referred to any time a
signal is being traced from one PC board to another on the
drive in conjunction with the Mother Board schematic. (See
Figure 5-4).
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5.3.2.1

5.3.2.2

5.3.2.3

b. Interconnection Diagram, Sheet 2 of 2

The incoming AC power RFI filtered in the relay module is
shown on sheet 2 of the Interconnection Diagram. (See Fig-
ure 5-5). The components contained in the relay module are
identified in the diagram by a heavy dark line. These com-
ponents consist of the RFI filter, the main Tine fuse, motor
start relays K1 and K2, and diode rectifiers CR1 and CRZ2.
The filtered AC power is then applied through the connector
J1-2 to the drive Power switch, S1 (pin 2), and finally to
the primary of transformer TI1.

Transformer Interconnection

A transformer connection chart shown in the bottom right-hand
corner of the diagram indicates the various connections which
may be applied to the transformer. The transformer is shown
wired for 120-volt input. The voltages applied to 71 (100, 120,
200, 220, or 230/240 volts) determine how the transformer must
be jumpered. Jumpering is identified on the drive by the cen-
ter three digits of the serial number as shown in the tabulation
below. The output of T1 at pin 3 will be 120 volts which is
used by the drive spindle motor.

Serial Number Voltage
-009 120
-019 100
-029 200
-039 220
-049 230/240

Spindle Motor

The 120 volts from T1, pin 3 are applied to the spindle motor
start switch, S2. When S2 is energized, power 1is switched to
the pack interlock switches, S8 and S9. When S9 is open and
S8 is closed, 120 volts are applied to the motor start relay
K2. K2 supplies 120 volts to the start winding (red) of the
drive motor (M1) for approximately 2 seconds, and 120 volts to
the the brush motor relay KI.

K1 and K2

Motor start relays K1 and K2 have their (low impedance) coil
between pins 3 and 4 and their contacts between pins 2 and 4.
The contacts close as the coil current goes above 5 amps and
open as the coil current drops below 4.25 amps. The heavy cur-
rent surge in the motor run winding--which occurs at switch-on
because the armature is not rotating--closes the relay contacts

5.3.2.4

5.3.2.5

5.3.2.6

of K2 and energizes the start winding. As the motor runs up to
speed, the run winding current drops and the contacts open. This
start-up cycle takes approximately 2 seconds from switch-on.

Brush Motor

The brush motor, M2, is controlled by start relay Kl. The char-
acteristics of K1 are identical to K2. When power is first ap-
plied to K1 pin 4, 120 volts are available on the output pin 2
for approximately 2 seconds. This voltage supplies the starting
current to the brush motor, M2, whenever the Start/Stop switch
has been turned on. Brush motor switch S5 is shown in Figure 5-5
in the normally closed position, which is the position of the
switch while the brushes are sweeping the disk. S5 is normally
open if the brushes are at home. Since the brushes are at home
when the drive motor is first turned on, power is applied to the
brush motor from the normally open contact of S5. The brush mo-
tor is now energized and the brushes start sweeping the disk. S5
switches to the normally closed contact and a new current path is
enabled through the brush motor. This new path is from pin 3 of
T1, through the brush motor to the normally closed contact of S5.
and then returned to pin 4 of T1. When the brushes return home,
S5 switches to normally open., and since there is no longer a vol-
tage available from pin 2 of relay K1, the brush motor is deener-
gized and stops in this position.

Power Control Module

The diode bridges CR1 and CR2 receive their voltages from the
secondary of transformer T)1. CR1 provides a rectified +12 volts
to the Power Control Module (PCM) at P2-15. CR2 provides +24
volts to the PCM on P2-1 and -24 volts to P2-9. These voltages
are used on the PCM to develop regulated +15, -15, and +5 volts.

Dynamic Brake

The motor switch, when turned to the OFF position, activates

the Dynamic Brake assembly at zone D4. The Dynamic Brake assembly
is turned on for 12 seconds whenever the motor switch is turned
off due to the action of the stop signal on P2 pin 6. This

stop signal turns Ql on which supplies a ground to one side of

the motor (M1). The other side of the motor is supplied with

+24 volts D.C. through S2 pin 3. When the stop timer runs out

01 is disabled and current flow removed from the motor.
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Mn &b -
Mother Board .

As shown in Figure 5-6, the Mother board is the principal means
of interconnection for the drive. The Mother board contains
connectors for the six logic cards contained in the card cage

as well as connectors for the I/0 board, PCM, Sector Transducers,
Detent Assembly, Velocity Transducer, Thermistors, and Read/Write
board. The Mother Board schematic is shown in Figure 5-6. This
schematic should be referred to any time signal tracing is done
from one logic board to another or from mechanical assembly to
logic boards.
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5.3.4

5.3.4.1

5.3.4.2

5.3.4.3

5.3.4.4

Functional Block Diagram

A block diagram of the drive is shown in Fiaqure 5-7. Board
name letters are shown on the blocks so that sections of the
block diagram may be located on board schematic diagrams.

Carriage Position

The position of the carriage is maintained on the Servo Logic
board. Carriage position is stored in complement form in the
Cylinder Address Register (CAR). The Detent Assembly on J6 pro-
vides signals which are used to count the CAR up, or down, in
refation to carriage movement. The CAR and the New Address Reg-
ister (NAR) are summed on the SLB to develop a carriage drive
voltage that is proportional to the distance the carriage is re-
quired to travel. The CAR counts down when the carriage moves
to higher-numbered tracks. The Phase Detect circuits {(on the
SLB) determine whether the carriage is being driven toward higher-
numbered tracks (count-down) or toward lower-numbered tracks
(count-up).

New Address

The New Address Register (NAR), on the I/0 board, is set by the
Controller. The new address from the NAR is digitally added to
the CAR, which is in one's complement form. The sum is used to
address a pair of ROM's. The ROM outputs are operated in a D/A
configuration. The error signal used to position the carriage
is derived from these ROM outputs.

Operational Status

The movement of the carriage to a different track is begun by a
Seek command from the Controller. At this time, the contents of
the NAR are examined, and if the number just loaded exceeds 407
(203 for 206D, 306D), it is identified as an Illegal Address and no
further action is taken. When the content of the NAR is a legal
address, the error signal activates the Voice Coil control circuits
on the SAB, which results in carriage motion. This operation is
timed, and when the carriage reaches the new address within 300
milliseconds, the Controller is sent a Seek Complete status. The
Operational status circuits also determine the Ready status. The
Operational status is developed on the DCB and is indicated on the
block diagram as control logic for Seek Complete.

Index/Sector Detection

Both the fixed disk and the removable disk have notches in their

sector rings. These notches are detected magnetically. The in-

dex and sector pulses are separated by the pulse separation logic
on the DCB and are then sent to the Controller via the multiplex-
ing logic on the I/0 board.

5.3.4.5

5.3.4.6

5.3.4.7

Unit/Disk/Head Selection

The Controller can select the particular drive, (from a daisy
chain), the fixed or removable disk, and the top or bottom read/
write head for that disk. The processed signals for disk and
head selection are decoded by the Head Select circuits on the
R/WA board to actuate a specific head for a read or write opera-
tion.

Read or Write

The Read/Write and Head Select circuits are shown in the Read/
Write Amplifier schematic. The signals read from the disk are
amplified by the Read Data Amplifier contained on the R/WA board.
The R/W data are formatted by the Data Translator board whenever
necessary. The recovered data and the data clock are output to
the Controller.

Temperature Compensation

The drive uses four thermistors to develop temperature compen-
sation. Three thermistors monitor baseplate temperature and one
monitors disk air temperature. The thermistor information is

used on the Temperature Compensation board to develop two off-
setting voltages, DC thermal, and transient thermal. The off-
setting voltages offset the heads in relation to temperature,

thus maintaining them on track regardless of the expansion and
contraction of the disk, head, and baseplate materials. Tempera-
ture compensation is not necessary when the unit is being utilized
at 100 TPI and should be jumpered out in this configuration.
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5.4

5.4.1

5.4.1.1

5.4.1.2

5.4.1.3

CIRCUIT CARDS
The Disk Drives contain the following circuit cards.

Power Control Module (PCM)
Input/Output Board (I/0B)

Drive Control Board (DCB)

Control Sector Board (CSB)

Serveo Logic Board (SLB)

Servo Analog Board (SAB)

Temperature Compensation Board (TCB)
Read/Write Module (R/W)

Data Translator Board (DTB)

Power Control Module (PCM)

The PCM contains +15, -15, and +5-volt regulators, the servo amp-
1ifi§r, and drive interconnection circuitry. (Refer to Figure
5-8.

+15-Volt Regqulator Circuit

The +15-volt regulator (IC 3) is located at coordinates D6 in
Figure 5-6. The +15 volts are developed from the +24 volts
applied to IC 3-1. Regulated -15 volts are developed from the
-24 volts applied to IC 1-3, which is the -15 volt regulator.
The 15-volt regulators are adjustable and should be adjusted to
15 #0.1 volts.

+5-Volt Regulator Circuit

The +5-volt regulator (IC 2) is located at coordinates D3 in Fig-
ure 5-8. IC 2 is a 723 adjustable voltage regulator with emitter
follower Q12 and current driver Q16. QOutput of the +5-volt reg-
ulator should be adjusted to +5 + 0.1 volts. The +5-volt supply

"is short-circuit protected by foldback 1limiting circuitry associ-

ated with the 723 regulator.

Servo Amplifier

The Servo Amplifier circuit is located at coordinates E through H
in Figure 5-8. The servo amplifier is a DC amplifier driving the
voice coil at connector J15 (referred to as positioner coil 1in
the schematic) with an output signal between +24V and -24V. The
+24 or -24 volts supplied to the amplifier is developed by diode
rectifier, CR2 in the relay module. The driving current is ap-
plied to the voice coil on pins 3 and 4 of connector J15. Pins 6
and 7 of J15 are the return current path from the voice coil.

5.4.1.4

The voltage applied to J15-3 is controlled by the signal Servo
Amp at coordinates F8 in Figure 5-8. When Servo Amp is at +6
volts, there is +24 volts output from J15-3. When Servo Input
is at -6 volts, there is -24 volts output from J15-3. When
Servo Amp is at ground, J15-3 is at ground. The unregulated +24
volts from diode rectifier CR2 is applied to the PCM at J2-1 and
fused with F1 (4ASB). The +24 volts through F1 is applied to

power transistors Q1, Q3, Q4, Q6, Q8, and Q18.

The -24 volts applied to the voice coil is the unregulated -24
volts from diode rectifier CR2. This voltage is applied to the
PCM at J9 and is fused by F2 (4ASB). The -24 volts through F2

is applied to power transistors Q2, Q5, Q7, Q9, and Q19. Current
feedback, derived from the 0.1-ohm series resistor R20 to IC 6A-2
in the Servo Analog board, ensures that the voice coil is current
driven.

Before the output of the servo amplifier can be applied to the
voice coil, the safety relay K1 must be energized, which closes
the normally open contacts and ties pin 7 to pin 8. The coil of
the safety relay is at coordinates D1 in Figure 5-8. K1 is ener-
gized whenever transistor Q15 is turned on. Q15 is turned on by
the signal Emergency Retract which is from the CSB. This signal
is positive when all DC voltages are active and all servo boards
are installed on the card cage. When K1 is deenergized, a path
is provided from contact pin 6 to pin 8 which forces an emergency
retract to occur if the carriage is off the home switch; a -24
volts is available at J2-12, the home switch normally closed con-
tact, whenever the carriage is extended. If the carriage was
extended, this -24 volts is applied to the voice coil and will
drive the carriage in a reverse direction until the home switch
opens. This path can be traced through the interconnection dia-
gram in Figure 5-2.

Drive Status Circuitry

Drive Status circuitry (Q13, Q14, and Q17) is located at coordi-
nates B7 and C1 in Figure 5-8. Transistor Q14 is the driver for
the interlock solenoid and the Stop indicator which are wired in
parallel. Q14 is turned on by the signal Stop which is brought
true approximately 60 seconds after the drive Start/Stop switch

is set to the Stop position. Turning on Q14 energizes the sole-
noid and lights the Stop indicator. Transistor Q13 is the driver
for the Ready indicator; Q13 is turned on when the signal Ready

is at a positive level. Turning on Q13 lights the Ready indicator.

The three control signals CAR Home (-), Motor On (-), and Brush
Home (+) are developed by switches. The CAR Home (-) signal at
J16-31 is developed by the Carriage Home switch and is at ground
level when the carriage is at home. The Motor On signal at Jl6-
25 is developed by the Start/Stop switch and is at ground level
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when the Start/Stop switch is set to the Start position. The
Brush Home signal at J16-23 is always at a positive level be-
cause there is no brush motor in a 206 drive.

The final signal developed on the PCM is AC Power Loss. This
signal is generated by transistor Q17 located at coordinates Cl
in Figure 5-8. Q17 is biased such that if the +12 volts applied
drops below 8 volts, Q17 turns off, and AC Power Loss is gener-
ated. AC Power Loss high causes a low velocity head retract.
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5.4.2

5.4.2.1

Input/Output Board (I/0B)

The basic function of the I1/0 board is to interface between the
drive and the Controller. Commands from the Controller are re-
ceived on IC's 20, 21, 22, and 23. Line drivers IC's 8, 9, 10,
11, 12, and 13 send status and data to the Controller. To ac-
commodate the various Controllers, optional jumpers have been
designed into the I/0 board; these jumpers are shown in Figure
5-10 and Table 2-1.

Input/Qutput Board, Sheet 2 of 3.

IC's 18 and 19 are the New Address Register (NAR). (See Figure
5-9). The NAR receives the address input lines from the Con-
troller on IC's 22 and 23. This new address is strobed into the
NAR with a Seek pulse from the Controller which is received by
the drive on IC 22-5. The Seek pulse is Anded with PART DETENT
(+) on IC 6-2 to ensure that a new Seek operation cannot be
started until the previous Seek terminates. The NAR output is
applied to J19, the Mother board connector, for interconnection
with the Servo Logic board. The Servo Logic board contains the
Cylinder Address Register and circuitry which will compare the
sum (NAR plus CAR) to develop servo drive.

The NAR 1is also compared on IC's 1 and 2 with a hard-wired ad-
dress of 407. Any address larger then 407 will cause IC 1-15 to
be low: this output is l1legal Address. IC 3 is fired with each
pulse for 23 microseconds to allow the address lines time to set-
tle. IC 3-10 is then fired for 2.3 microseconds which establishes
the pulse width of the Illegal Address, IC 6-8, and Address Ack-
nowledge, IC 6-11, status Tines. These lines will be a level if
jumpers E5 to E6 are not connected.

The output of IC 9-3 (Ungated Attention) will be true due to
either a Seek Incomplete (IC 7-1) or a Seek Complete (IC 7-2).
Both Seek Complete and Seek Incomplete are developed on the Drive
Control board. The jumper pins 22 through 27 control the data
path; these jumpers are shown in Table 2-1.
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5.4.2.2
5.4.2.3

Input/Output Board, Sheet 3 of 3.

Index and Sector Multiplexing

Index and sector multiplexing is accomplished on the multiplexer
chip IC 17. (See Figure 5-10). 1Iln the multiplex mode of opera-
tion, selected by connecting a jumper from E48 to E49, the out-
puts from IC 11-5 (Index Pulses) and IC 10-5 (Sector Pulses) are
from the fixed disk when pin 1 of the multiplexer IC 17 is Tow,
and from the removable disk when IC 17-1 is high.

When multiplex has been selected by jumper E48 to E49, IC 12-5

is connected to output IT1egal Address (jumper E40 to E41), and
IC 13-5 outputs Address Acknowledge (jumpers E43 to E44 and E46
to E47). The multiplexer IC 17 operates by connecting pins 2 to
4, 5 to 7, 14 to 12, and 11 to 9 when pin 1 is low, and pins 3 to
4, 6 to 7, 13 to 12, and 10 to 9 w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>