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SCOPE

This Peripheral Equipment Reference Manual has been prepared to aid trained maintenance
personnel in the service and repair of the LaserDrive 1200 intelligent Digital Optical Disk with
Small Computer System Interface (SCSI), also referred to as the LD 1200. Comments,
suggestions for improvement, and corrections to this manual are solicited. Forms are provided for
those purposes at the end of this document.

ORGANIZATION OF INFORMATION
Section 1 - General Description
Section 2 - Operation

Section 3 - Theory of Operation

. RELATED PUBLICATIONS

The following documents may be used to supplement the LD 1200 Peripheral Equipment
Reference Manual:

PUBLICATION
PUBLICATION NUMBER
LD 1200 Hardware Maintenance Manual, Volume 1 75114907
LD 1200 Hardware Maintenance Manual, Volume 2 75114908
LD 1200 Customer User Manual 75114905
LD 1200 Site Preparation Manual 75114903
Small Computer System Interface (SCSI) Specification ANSE X3T79.2

System Interface Assembly (SIA) Specification ‘ 75110948
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1. GENERAL DESCRIPTION

1.1. INTRODUCTION

The purpose of this section is to familiarize the user or Customer Engineer (CE) with the SCSI
LaserDrive 1200 Intelligent Digital Optical Disk (LD 1200) and its field replaceable units (FRUs).
This section includes an illustrated physical description of the overall unit and its FRUs.

1.2. PHYSICAL DESCRIPTION

The LD 1200 is a random-access, optical disk drive with removable Media and a Small Computer
System Interface (SCSI). It stores up to two gigabytes of data on a disk that can be written on
once and read muitipie times.

The write process consists of melting holes into the Media by means of a laser beam. The read
process consists of sensing the change in light reflected from the Media by means of
photrodetectors. This information is sent to the logic. A hole reflects very little light and
represents 3 binary ONE. The absence of a hole reflects most of the laser beam and represents a
binary ZERO.

Table 1-1 provides a list of the mechanical and electrical characteristics of the LD 1200.
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Table 1-1 LD 1200 Mechanical snd Electrical Characteristics

Minimum Usable Data Cartndge Capacity Single-sided Media: 1 gigabyte; Double-sided

Number of Disks
Disk Construction
Disk Diameter
Data Surfaces
Recording:

Tracks per Disk

Media: 2 gigabytes.

1

Pregrooved, glass sandwich
12 in (306 mm)
Single-sided Media: 1; Double-sided Media:
Single-sided Media: 32,000; Double-sided
Media: 64,000.

Sector Size 1,025 user bytes

Sectors per Track 32
interface Small Computer System Interface
Maximum Host Transfer Rate Write: 2 MB/s; Read: 1.33 MB/s
Average Data Transfer Rate 262 kB/s
Average Access Time 150 ms
Average Rotational Latency 62.5 ms

Spindle Speed .
Spindle Power Up/Down Time

Data Reliability Error Rate with (ECC)
Drive Reliability Mean Time
Between Failures (MTBF)

Media Life - Total Storage Time
Power Options

Power Dissipation
Environmental:
Operating Temperature
Nonoperating Temperature
Operating Humidity
Nonoperating Humidity

Operating Altitude

480 +4.8/-9.6 rpm
Up: 8 sec maximum
Down: 3 sec maximum
10-12 during 10 years
12,000 hours

10 years

100V, 50/60 Hz

110V, 50/60 Hz

120V, 60 Hz

200V, 50 Hz

220V, 50 Hz

240V, 50 Hz

250W average (217 kcal/hr; 860 BTU/hr)
400W maximum (347 kcal/hr; 1376 BTU/hr)

10 to 40°C (50 to 104°F)

-40 to 60°C (-40 to 140°F)

20 to 80% relative humidity (no condensation
allowed) i

10 to 90% relative humidity (no condensation
allowed)

-983 to 8200 ft

(=300 to 2500 m)

FCC Rating Class B

Physical Characteristics: {Rack-Mountable

Model)
Height 1 5.25in.(13.3 cm)
Width * 19 in. (48.3 cm)
Depth : 25.6 in. (65 cm)
Weight i 55 Ibs (25 kg)

Physical Characteristics: (Desk-Top Model): !
Height . 5.25in. {13.3 cm)
Width " 18.5 in. {46.9 cm)
Depth 25.88 in. (65.7 cm)

Weight

S8 lbg (25 kg)

2
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The LD 1200 is either a rack-mountable or desk-top unit with an internal power supply. Spindle
Motor, logic chassis (card rack), and an optical Read/Write head (Carriage).

Data is stored on a 12-inch diameter disk. The Media consists of a sandwich of two glass disks.
coated internally with a metallic layer on which the data is written. This Media 1s contained n a
plastic Data Cartridge (cassette type).

The Data Cartridge is provided with optical access doors that open when the cartridge is inserted
into the unit, exposing the Media to the laser beam. Safety interlocks protect the user from
exposure to the laser beam. The unit does not operate uniess the Data Cartridge s properly
inserted and seated. and the disk is spinning at the proper speed.

The Carriage Assembly, in the LD 1200, contains a laser pen. This pen emits a light beam that is
routed through an objective lens, mounted in the Fine Servo Motor, to the Media. The Fine Servo
Motor focuses the laser beam on the Media and keeps it in the center of the data track. The
Coarse Actuator moves the Carriage Assembly underneath the disk surface for Seek operations.

1.3. LD 1200 UNIT

Figure 1-1 illustrates the LD 1200 Unit and Data Cartridge. A general physical and functional
description of the LD 1200 unit and Data Cartridge is given in the Physical Description

subsection.

The major assemblies of the LD 1200 are shown in figure 1-2. These assemblies are described
in the following subsections.
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LD 1200

a. RACK-MOUNTABLE MODEL

b. DESK-TOP MODEL 230022531

Figure =1 LD *200 and Data Cartridge
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Figure -2, LD 1200 Major Assemouies
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1.4. CARD RACK

The Card Rack is located in the right, rear corner of the LD 1200. It contains seven printed
circuit assemblies (PCAs) and the logic interconnect board into which the PCAs are connected (the
Backplane PCA). These seven PCAs are as follows:

® Error Correction and Common Memory Interface Unit (ECC) PCA

@ LD 1200 SCSI Adapter (SCSI) PCA (also known as Internal Controller interface PCA or ICI
PCA)

@ LD 1200 SCSI Adapter PCA (SCSI PCA), also known as the Internal Controlier Interface PCA
or ICl PCA.

® Modulétor Demodulator Synchronizer (MDS) PCA
® Read/Write Control (R/WC) PCA

® Error Signal Generator (ESG) PCA

® Servo Systems (SS) PCA

The Card Rack and PCAs are shown in figure 1-3. The Backplane PCA is shown in figure 1-4.

ERROR CORRECTION

SPARE SLOT ,_ AND COMMON MEMORY
e - - _ -4 / INTERFACE PCA
LD 1200 - - - - /
SCSt ADAPTER > g I SERVO/DRIVE
PCA \\_ /" conTroL pea
N —— L———,
MODULATOR
DEMODULATOR | o— f—

SYNCHRONIZER / | } Jesi READ/WRITE
PCA CONTROL PCA
/:_._J N R S ——

ERROR SIGNAL / — {3 SERVO
GENERATOR L |  SYSTEMS
PCA PCA

ADP38

Figure 1-3. Card Cage. Front View
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1.5. LD 1200 PCA DESCRIPTIONS

The following is a brief description of the major LD 1200 PCAs and the Backpiane PCA contained
in the Card Rack: .

® Error Correction and Common Memory Interface Unit PCA -~ This PCA generates error
correction characters which are loaded into Common Memory with write daia and performs
error detection and correction on read data. It also provides Common Memory to buffer data
and status transfers between the LD 1200 and the Host Adapter.

® LD 1200 SCS! Adapter PCA - This PCA contains the majority of the Internal Controller logic,
enabling the LD 1200 to communicate with a Host over an SCS! interface. It interfaces with
the Host Adapter, ECC, MDS, and Servo/Drive Control PCAs, the Operator Panel, and (when

installed) the Optional Maintenance Panel. This PCA also provides for termination of. the
external (SCSI) interface (refer to figure 1-5).

® Servo/Drive Control PCA - This PCA provides the logic for the servo and drive functions.
controlling iaser power and Carriage movement.

® Modulator Demodulator Synchronizer PCA - This PCA performs the basic data manipulation
functions of the LD 1200.

The following jumpers are located on this PCA (refer to figure 1-6 for jumpers locations).

- (H147,G643) Wobbie Formatting Jumper - Allows the selection of different wobble
formats when using a Media also provided with this option.

- {F553) Continuous Rewrite Jumper - Used during testing only, this jumper allows the
Rewrite function to continue beyond one sector.

@ Read/Write Control PCA - This PCA controls Read and Write laser power, provides automatic
gain control of read data, and provides timing signals fcr the Read/Write channel.

The following jumpers are located on this PCA (refer to figure 1-7 for jumper locations).

- (FO03, FOO05) Laser Pen Selection Jumper - Provides compatability between the
characteristics of different Laser Pens supplied by different manufacturers.

- (H138) VCO Delay Setting Jumper - Provides selected time delay allowing adjustment
of the phase of the internal clocks with relation to the disk clock.

- {(D151) Write Puise Delay Setting Jumper - Allows an adjustable time delay to be
produced between the receipt of 2CLK and the output of write data to the Carriage.

- (B332) DRDW Delay Setting Jumper - Allows an adjustablie time delay to be produced
between the output of the Modulator Demodulator Synchronizer PCA and the input to
the Automatic Gain Control.

® Error Signal Generator PCA - This PCA generates and amplifies the servo error signals that
are used by the Servo Systems PCA to control Carriage movement.

) Servo Systems PCA - This PCA controls the Carriage servo functions.

® Backplane PCA - This PCA interconnects the major LD 1200 PCAs.
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FORMATTING

{G643)
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FORMATTING
JUMPER
(H147)

— WOBBLE
JUMPER

D~N
T
PB002249 1

P —
e 1o

] 4
% Jo | DC&F;{:
S L

CONTINUOUS

(F553)
REWRITE
JUMPER

Figure 1-6. Modulator Demodulator Synchronizer PCA, Component Side
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1.6. POWER SUPPLY

The LD 1200 Power Supply is located in the left, rear corner of the unit. It is a switching type of
supply, accepting ac input of 100 V, 50/60 Hz; 110 V, 50/60 Hz; 120 V, 60 Hz; 200 V, 50 Hz;
220 Vv, 50 Hz; or 240 V, 50 Hz. It supplies dc output voltages of +5, -5, +12, =12, and +40
Vdc, and an ac output voitage of 115 Vac.

The Power Supply is shown in figure 1-2. Power Supply cable connections are shown in figure
1-8.

1.7. BASEPLATE

The Baseplate provides the main supporting structure and mounts for the critical mechanical,
electromechanical, and optomechanical assemblies in the LD 1200. It is designed as a stabie and

rigid reference to aid in ease of assembly and alignment of interrelated subassemblies.

The FRUs located on the top of the Baseplate are shown in figure 1-9. A brief description of
these FRUs follows:

® Motor Cover - Covers the top of the Spindle Motor.

) Spindle Pulley Beit - Wraps around the Spindle Motor Pulley and the Spindle. When the
motor is running, the belt rotates the Spindle.

® Spindle Motor - Rotates the Spindle by means of the Spindie Pulley Beit.

® Tachometer Sensor - Senses the speed of the Spindle Motor.

[ ] Spindle Assembly - Provides the means for securing and rotating the Media.
® Motor/Brake Assembly - Used to brake the Spindie Assembly to a stop.

® Guardband Sensor - Indicates when the Carriage is retracted to the guardband area of the
Media.

@ Carriage - Provides the Read/Write/Servo head for the LD 1200. The Carriage moves
between different areas of the Media when a Seek function is performed.

® Positioner Motor Magnet ~ Interacts with the Carriage to form a voice coil motor, which
moves the Carriage during Seek operations. ’

® Write Protect Switch - When the Write Protect Tab on the Data Cartridge is set to the write
protect position, this switch is activated, indicating to the logic that the write protect function
has been activated.

® Baseplate Terminator PCA (known as Baseplate PCA} - Distributes logic signals from the
Baseplate to the Card Rack. This PCA includes the Emergency Retract Capacitor, Write
Protect Switch, and Data Cartridge Fiag.
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@ Dara Cartridge Flag - Indicates to the logic when the Data Cartridge is inserted.

@ Cartriage Door - Opens to allow insertion of the Data Cartridge into the LD 1200. The guide
rails in the door mechanism position the Data Cartricgc over the Spindie Assembly and
separate the cartridge halves, freeing the Media, when the door is closed.

® Cartridge Door Actuators - Open the optical access doors in the Data Cartridge when it is
inserted into the LD 1200, allowing the laser beam direct access to the Media.

® Cartridge Eject Mechanism - Ejects the Data Cartridge approximately one inch when the
Cartridge Door is opened.
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The FRUs located on the bottom of the Basepliate are shown in figure 1-10. A brief description
of these items follows:

Carriage Lock Solenoid - Locks the Carriage in the Home position after a power failure or
normal shut down.

Interiock Solenoid - Prevents removal of the Data Cartridge when the Spindie is spinning.

Manual Door Release - Provides a manual means for opening the Cartridge Door in case of a
power failure.

Emergency Retract Capacitor - Fully retracts the Carriage when a power failure occurs.
Motor Run Capacitor - Enables the Spindle Motor to spin up the Spindie smoothly.
Electrical Contact Brush - Protects the Spindle from electrostatic buildup and discharge.
Ball Bearing - The replaceable rotating contact point on the Spindie for the Contact Brush.

Captivating Screws - Secure the Baseplate to the LD 1200 chassis.
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Figure 1-10. Baseplate, Bottom View
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1.8. LD 1200 FRONT PANEL

The front panel of the LD 1200 includes the Operator Panel, opening for the Cartridge Door, Filter
Grill, and Air Filter (refer to figure:1-2). The Operator Panel provides the user/machine interface
necessary to operate the LD 1200. The Filter Grill contains the Air Filter which provides primary
air filtration for the LD 1200.

Behind the front panel is located the optional Maintenance Panel (refer to figure 1-2). The
Maintenance Panel enables the Customer Engineer (CE) to run diagnostic tests to troubleshoot the
LD 1200.

1.9. LD 1200 REAR PANEL

The LD 1200 rear panel includes the Air Filter Grill, the Ground Strap (E2), external interface

Connectors (J17 and J18), Circuit Breaker (CB1), AC Power Connector (JZO) and Terminator
Power Connector (J19). The rear panel is shown in figure 1-11.

EXTERNAL
GROUND STRAP (E2) PIN 1 INTERFACE (J18)

\ \ / cmcu;r BREAKER (CB 1)
AN \\ L/ /
= |\

A

T

>
e
AL -

TERMINATOR POWER  AC POWER

EXTERNAL CONNECTOR (J19) CONNECTOR (J20)

INTERFACE
CONNECTOR (J17)

Figure 1-11. LD 1200 Rear Panel!
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2. OPERATION

2.1. INTRODUCTION

This section describes the controis and indicators for the Operator Panel, the Maintenance Panel.
and the Power Supply. It aiso inciudes the procedures for SCS! LaserDrive 1200 intelligent
Digital Optical Disk (LD 1200) Power-On and Power-Off, and Data Cartridge loading and

unloading. .
NOTE

The Maintenance Panel controls and
indicators may be used ONLY by
trained service personnel.

2.2. CONTROLS AND INDICATORS
2.2.1. Operator Panel

The Operator Panel is located on the front of the LD 1200. It contains a hexadecimal display,
controis, and indicators as described in table 2-1 (see figure 2-1):
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HEXIDECIMAL START/STOP SWITCH
DISPLAY® AND READY INDICATOR

CARTRIDGE WRITE PROTECT

SWITCH/INDICATOR

CONTROL MODULE
ADDRESS SWITCH AND
POWER INDICATOR

FILTER GRILL

(AIR INTAKE)
DATA
CARTRIDGE

DEVICE ADDRESS SWITCH
AND POWER INDICATOR
OPERATOR
PANEL

MAINTENANCE PANEL S,Eg;'&sf IMAL

INCR MSD ) INCR LSD
KEY \ [j KEY

START/STOP KEY \.lfé"'!oDI:/ENTER KEY
AND INDICATOR i ‘ AND INDICATOR

DISP MEM KEY — | |5 ™ CE MODE KEY
AND INDICATOR AND INDICATOR

/ \MASTER

RESET KEY

F1 KEY AND
INDICATOR
VIEW

@ Display of 0 @ indicates successful test completion.

@ Pull down to open. PB002209

NOTES:

Figure 2-1 LD 1200 Controls Indicators and Cartridge Loading
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Table 2-1. Operator Panel Controis and Indicators
CONTROL/INDICATOR ’ DESCRIPTION PURPOSE COMMENT

Hexadecimal Display

Two-character LED
display

Displays failure and
subfailure codes and
the state of normal
machine operation.

When a failure is
detected, the failure
code remains on the
display until the
beginning of a
diagnostic test.

START/STOP Switch

Alternate Action

Powers—up the
Spindle Motor when
depressed and locked
into position.

Powers-down the
Spindle Motor when
depressed and
released from the
locked position.

Used after the Daia
Cartridge is inserted
into the LD 1200.

The Host can also
control the Spindle
Motor.

READY Indicator

Green LED

Flashes during Spindle
Motor power-up or
power—-down. When
Spindle Motor is up to
speed and the LD
1200 is ready, the
indicator remains
iluminated. When the
Spindle Motor is
powered down, it is
extinguished.

Located within the
START/STOP switch.

Also extinguishes
when a device fault
occurs.

WRITE PROTECT
Switch

Alternate Action

Provides media write
protection when
depressed and locked
into position.

Write protection can
also be achieved by
Host interface
commands and by
rotating the Write
Protect Tab on the
Data Cartridge
counter-clockwise
(see Data Cartridge
Write Protection
illustration in this
section).

Any one, two, or three

~ of the methods can be
" used at the same

time.
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Table 2-1. Operator Panel/ Controls and indicators (continued)

CONTROL/INDICATOR DESCRIPTION PURPQOSE COMMENT

{Cont) The tab is used before
Data Cartridge
insertion, the switch
after Data Cartridge
insertion.

WRITE PROTECT Yellow LED lluminates when the

Indicator write protect function
is activated.

CONTROL MODULE Consists of switch-cap | Allows the user to The switch is installed

ADDRESS Switch press-fit onto the select one of eight LD | during initial LD<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>