THE CORVUS SERVICE IVIANUAL

11and 20 Megaby?te Drive

", CORVUS SYSTEMS



11/20MB Drive Service Manual
ERRATA SHEET

DISCLAIMER OF ALL WARRANTIES & LIABILITIES
Corvus Systems, Inc. makes no warranties, either expressed or implied, with respect to this
manual or with respect to the software described in this manual, its quality, performance,
merchantability, or fitness for any particular purpose. Corvus Systems, Inc. software is sold or
licensed “as is!” The entire risk as to its quality or performance is with the buyer and not Corvus
Systems, Inc,, its distributor, or its retailer. The buyer assumes the entire cost of all necessary
servicing, repair, or correction and any incidental or consequential damages. In no event will
Corvus Systems, Inc. be liable for direct, indirect, incidental or consequential damages, even if
Corvus Systems, Inc. has been advised of the possibility of such damages. Some states do not
allawr tho avehician  ar limitatinn of imnlied warranties or liabilities for incidental or

consequential damages, so the above limitation may not apply to you.

Every effort has been made to insure that this manual accurately documents the operation and
servicing of Corvus products. However, due to the ongoing modification and update of the
software along with future products, Corvus Systems, Inc. cannot guarantee the accuracy of
printed material after the date of publication, nor can Corvus Systems, Inc. accept responsibility
for errors or omissions.

NOTICE
Corvus Systems, Inc. reserves the right to make changes in the product described in this
manual at any time without notice. Revised manuals and update sheets will be published as
needed and may be purchased by writing to:

*

*
CORVUS
Corvus Systems, Inc.
2100 Corvus Drive
San Jose, California 95124

(408) 558-7000
Telex 278976

This manual is copywrited and contains proprietary information. All rights reserved. This
document may not, in whole or in part be copied, photocopied, reproduced, translated or
reduced to any electronic medium or machine readable form without prior consent, in writing,
from Corvus Systems, Inc.

Copyright© 1982 by Corvus Systems, Inc. All rights reserved.

Mirror® patent pending, The Corvus Concept,™ Transporter,” Corvus OMNINET,” Corvus
Logicalc,” Time Travel Editing™ EdWord,™ Constellation,” Corvus,” Corvus Systems,” Personal
Workstation,™ Tap Box,™ Passive Tap Box,™ Active Junction Box,” Omninet Unit™ are trademarks
of Corvus Systems, Inc.

CP/M® is a registered trademark of Digital Research Inc.

Apple® Apple II® and Apple II Plus® are registered trademarks of Apple Computers, Inc.
TRS-80% and Radio Shack® are registered trademarks of Tandy Corporation.

SuperBrain® is a registered trademark of Intertec Data Systems, Inc.

DEC® LSI-11,® RL01® and RLO2® are registered trademarks of Digital Equipment Corporation.
UCSD PASCAL" is a trademark of the Regents of the University of California.

IBM?® is a registered trademark of IBM Corporation.

Z-80® and Z-80A® are registered trademarks of Zilog, Inc.

FCC WARNING

This equipment generates, uses, and can radiate radio frequency energy and if not installed and
used in accordance with the instruction manual, may cause interference to radio
communications. As temporarily permitted by regulation it has not been tested for compliance
with the limits for Class A computing devices pursuant to Subpart J of Part 15 of FCC Rules,
which are designed to provide reasonable protection against such interference. Operation of
this equipment in a residential area is likely to cause interference in which case the user at his
own expense will be required to take whatever measures may be required to correct
the interference.

ERRATA
PAGE 10, section 4.3
Delete “Omninet,” insert “Corvus OMNINET™”
PAGE 45, section 8.3.6.1
Delete “Superbrain,” insert "SuperBrain®”
Delete “Superbrain and TRS-80,” insert “SuperBrain® and TRS-80%”
PAGE 53, section 9.3
Delete “Apple II+,” insert “Apple II Plus®”




CORVUS DEALER SERVICE

CORVUS SYSTEMS
11IMB AND 20MB
EIGHT-INCH WINCHESTER
DISK DRIVE
SERVICE MANUAL

This document contains three types of notations. These are, in increasing order of importance, NOTE,
CAUTION, and WARNING. The NOTE indicates some action to be taken to speed or simplify a
procedure. The CAUTION indicates that potential damage to the equipment or user data exists, and
care should be taken to avoid this. The WARNING indicates that potential harm or injury to the
service technician or operator exists, and extreme care should be taken to avoid these.
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Operational Specifications

Disks per Drive

Data Surfaces per Drive
Servo Surfaces per Drive
Heads per Surface

Data Heads

Servo Heads

Number of Data Cylinders/Drive
Sectors per Track

Track Density (TPI)

Bytes per Sector (Formatted)
Bytes per Track (Formatted)
Bytes per Drive (Formatted)
Bit Density (BPI)

Average Latency (ms)
Average Access Time (ms)
Maximum Access Time (ms)

Maximum Access Time, Single-Track (ms)

Data Transfer Rate (Kb/s)
Recording Format
Rotational Speed (RPM)
Start Time (s)

Stop Time (s)

Physical Dimensions (White Cabinet)

Height (In/Cm)
Length (In/Cm)
Width (In/Cm)
Weight (Lbs/Kgs)

Environmental Requirements

Operating Temperature (FIC)
Non-Operating Temperature (FIC)
Operating Relative Humidity (%)
Non-Operating Relative Humidity (%)
Operating Altitude (ft)

Operating Vibration (G)
Non-Operating Vibration (G)
Non-QOperating Shock (G)

SPECIFICATIONS

1IMB 20MB
2 3

3 5

1 1

1 1

3 5

1 1

358 388
20 20
300 300
512 512
10,240 10,240
10.9MB 19.7MB
5,868 5,868
8.3 8.3
35 35

65 65

6 6

648 648
MFM MM
3,600 3,600
15 25

30 30
6.375 | 16.19

23.0/58.42

14.5 ] 36.83

48 | 22

50° to 100° / 10° to 37°

-40° to 140° | -40° to 60°

10 to 80

10 to 90

-1,000 to +10,000

0.1 (5 cps linear increase to 100 cps)
1.0 (2 cps linear increase to 100 cps)
5.0 for 5ms duration

vi
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Power Requirements

Line Voltage, Domestic (VAC)
Line Voltage, Foreign (VAC)
Power Consumption {(Watts)
Line fuse (Amperes)

L 1AAYT 1AAYT
AUL AUV Y aLv Y

for 220V-240V

Reliability

Mean Time Between Failure (MTBF)

Maximum Repair Time

100-120, 48Hz-62Hz, Single-Phase
220-240, 48Hz-62Hz, Single-Phase
250

2.0

10,000+ operational hrs., within

10,000+ ion
above requirements
Not more than 0.5 hrs.

vii
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CHAPTER 1
GENERAL DESCRIPTION

11 Scope of Chapter

This chapter outlines the purpose of the 11-megabyte and 20-megabyte disk drives. Also provided is a brief description
of the drive packaging and layout, and a definition of Winchester technology. Read the manual completely before
attempting any service procedures.

12 Introduction A

This document contains procedures and data required to service Corvus 11-Megabyte and 20-Megabyte eight-inch
Winchester disk drives. Corvus five-inch Winchester drives and floppy drives are covered in separate service manuals,
as are networks and peripheral equipment. Troubleshooting and repair of all equipment will be addressed on a modular
level.

There exists two versions of the 11IMB Corvus drive: the Revision A (RevA) and the Revision B (RevB). The 20MB
drive was manufactured in a Revision B only. Service procedures for the eight-inch Corvus disk drives will apply to
both the RevA and RevB drives, except where noted. Specific differences will be outlined later in this manual.

Also included in this publication is documentation on the Dealer Service Diagnostic Utility diskette supplied to each
service center. The utilities provide for burn-in/reliability testing, adjustment, and troubleshooting of all Corvus disk
drives.

Installation and operation of the Corvus disk drives will not be covered in detail in this document. Refer to the “Corvus
Systems Installation Guide” and “Corvus Systems User Guide” for information on these subjects.

L3 Model Identification
The Corvus eight-inch disk drives are very similar in appearance. Before any service procedures are attempted, the
drive must be identified as to the model and serial number.

Locate the serial number tag on the rear bezel. The following is a sample serial number to be found on a Corvus
eight-inch drive:

142-C350/M

and is decoded below:

14 represents the week of manufacture (14 for March/April)
2 represents the year of manufacture (2 for 1982)
C represents a 20 MB eight-inch drive (B for a 11MB)
350 represents the serial number of that weeks’ manufacture
IM represents that the drive was shipped with an internal mirror

Whenever communicating with Corvus in reference to Corvus products, include the serial number of the equipment
involved.

14 Purpose of Equipment

The Corvus disk drive is a high-speed, intelligent mass-storage peripheral disk device designed to provide the host
microcomputer with storage of digital information for instant retrieval at the request of the host system. The Corvus
disk system consists of the disk drive with its Z-80 Intelligent Controller, power supply, host interface electronics,
34-pin interface flat-cable and Corvus Utility diskettes.

14.1 Power Supplies

The power supply operates from either 110-120VAC or 220-240VAC, 50Hz or 60Hz single-phase power. Early models
of the Corvus disk drive were stand-alone units. The latest model uses a white cabinet enclosure which contains the
disk mechanism, cooling fan and power supply.
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1.4.2 Data Backup

Data backup is accomplished via the Corvus Mirror. The Mirror converts the data from digital format to video format
which is then stored on video cassette tape, using one of many commercial VCRs. The Corvus Mirror option comes
internal to the drive when it is ordered, or added as an external device later. Mirror troubleshooting and repair is
covered in the Corvus Mirror Service Manual.

15 Corvus Disk Systems

The Corvus Mass-Storage Disk System utilizes a sealed Winchester disk mechanism manufactured by International
Memories, Inc. (IMI). The drive, with its Intelligent Controller, is designed as a plug-in device, requiring minimal
software setup. Interfacing to host computers is via 34-pin flat-cable interface. Installation and setup procedures are
covered in the corresponding user guide for the appropriate computer system.

Early versions of the eight-inch Corvus Disk System consist of the sealed drive mechanism with drive electronics, and
power supply, either separate or on acommon baseplate. Some RevA and RevB drives are configured this way. Recent,
upgraded versions of the Corvus package consist of a white cabinet housing the sealed disk mechanism and drive
electronics, power supply, Mirror (if that option is ordered), fan and cabling. Most RevB drives use this configuration.

Located in the bottom of the sealed unit, the PCA card cage contains the drive electronics responsible for servo control,
read-write control, microprocessor interfacejcontrol. Externai to the drive, the interface card and cable transfer data to
and from the host computer.

The Intelligent Controller PCA and internal Mirror PCA can be viewed through the access door in the bottom of the
drive cabinet. Only the Mirror PCA may be removed through this door.

The RevA sealed mechanism was manufactured in 11-megabyte capacities only. The RevB is manufactured in both 11-
and 20-megabyte capacities. There are no fundamental differences in the sealed mechanisms of the RevA and RevB
11IMB units. This is not to say that all 1IMB units are identical. Each unit should be inspected to determine its particular
designation. Some of the drive electronics are different and are not compatible between RevA and RevB.

All Corvus disk mechanisms have some sort of carriage locking device which restrains the heads. Inherent in the
Winchester drive design is the necessity for the heads to rest on the platter surface when the drive is powered off.
Because of this contact, the heads must be parked safely off of the Data Area, onto an Outer Guardband Area of the
platter surface. This is accomplished by either of two methods. Earlier versions of the drive used a manual headlock
device, which is identified by a screw located on the side of the mechanism. Current versions of the drive use an
electromechanical headlock which automatically secures the heads after the power is removed from the drive.

16 Winchester Technology

The Corvus disk drive uses the IMI Winchester disk mechanism. This new generation of disk drive utilizes a sealed
environment, and low-load, low-mass, aerodynamically-suspended read-write heads which rest directly on the disk
surface after powerdown. It is the contaminant-free environment that allows for reduction in clearance between head
and recording media. This results in the heads riding on a 18-micron cushion of air. Since bit density is closely related to
head-media clearance and head mass, disk drives utilizing Winchester technology can achieve large storage capacities at
a premium of space.

An added advantage of the Winchester sealed mechanism is that it requires no regular maintenance.
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CHAPTER 2
INSTALLATION

21 Scope of This Chapter

Installation and operation procedures for the Corvus disk system are outlined in the “Corvus Disk Systems Installation
Guide” and “Corvus Disk Systems User Guide”. This chapter discusses installation of the disk drive hardware only as it
applies to environmental requirements.

2.2 Introduction
Each drive, when it is received, should be checked for shipping damage, and tested for proper function. This chapter
contains these procedures as well as those for installing single drives and multiple-drive systems.

2.3 Receiving a Drive

Any time adrive is received, several checks should be performed before the drive is installed at the customer site. Each
Corvus disk drive should be carefully unpacked and checked for shipping damage. External evidence of rough handling
may be symptomatic of damage to fragile mechanisms within the drive.

NOTE:
Any damage claims must be reported to the local office of the shipper so an inspection may be made, and a damage report filed.
Also, if the damaged equipment is a new product, Corvus Order Processing Department must be contacted for proper return
procedures. If the damaged equipment is a recently serviced product being returned under an RMA number (Return
Merchandise Authorization number), contact Corvus Customer Service Department for proper return procedures.

The disk drive mechanism in the Corvus Disk System is an extremely sensitive device. Subjecting the drive to a one-g
force (one gravity) will be amplified and transmitted to the heads, impacting them onto the platter with a 100-g force.
This necessitates very careful handling of the drive mechanism both in shipping and operation.

When adrive is received, check that all chips in the Z-80 Controller PCA are seated well in their sockets. Chips coming
loose during shipping account for a large number of failures upon receipt. :

1) Locate the access door in the center of the drive basepan.

2) Remove the two allen screws and open the door. The Controller/Logic PCA is located directly behind the access
door, facing outward.

3) Press firmly on all socketed chips, seating them securely into their sockets.

4) Replace allen screws.

2.3.1 Headlock Mechanisms

All eight-inch sealed disk mechanisms have a locking device to ensure that the heads are secured during shipment.
Early models use a manual locking device consisting of a locking screw accessable from the side of the mechanism. This
screw must be used to lock the heads prior to shipping or unlock prior to use. (Turn the screw Clockwise to unlock the
heads. Turn the screw Counter-Clockwise to lock the heads. Do not use excessive force when turning the headlock
screw.} Current models use an automatic electro-mechanical headlock which secures the heads every time power is
removed from the drive.

CAUTION:
If the disk drive has a manual lock, the lock must be released before any attempt is made to operate
the disk drive. Attempting to operate the drive before unlocking the heads will cause the servo
electronics to be damaged. Do not transport the drive with the heads unlocked. This can cause the
heads to impact onto the disk surface, damaging both, if the unit is jarred.

Manual locking drives must be FULLY unlocked before use. This requires the locking screw to be
turned approximately 17'- turns clockwise. If tension is felt, STOP IMMEDIATELY and verify that
the heads are unlocked by tilting up the rear of the drive mechanism (the end with the Backplane/
Motherboard). If the heads slide freely across the disk, the heads are uniocked.
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CAUTION: (continued)
To lock the heads, tift up the front of the drive mechanism (the end opposite the Backplane/
Motherboard) to return the heads to the outside edge of the disk surface. While holding the drive in
this position, tighten the locking screw by tuming it counter-clockwise approximately 17"z turns. If
tension is felt, STOP IMMEDIATELY and verify that the heads move no more than " when the rear
end of the drive is tilted up.

Over-tightening or over-loosening of the headlock screw may result in destruction of the headlock
mechanism, rendering the sealed unit defective. Care must be exercised whenever tightening or
loosening this screw.

CARRIAGE LOCK

|
| UNLOCK () LOCK
|

. DO NOT USE EXCESSIVE FORCE_

N

Figure 2.1 Manual Carriage Lock Location

2.3.2 Diagnostic Test

The drive should be subjected to a thorough diagnostic test and exercise as outlined in Chapter 8 (“Diagnostics”) of this
manual. A CRC-Format Check should be done for the drive, as well as verifying the Drive Parameters (specifically the
Spare Track Table and the Virtual Drive Offset Table).

A new drive may be shipped with up to four tracks spared, and considered operational. When the Drive Parameters and
the VDO Table is first checked, these parameters should be noted, recorded on a label, and attached to the drive. In the
event that the drive format is disturbed in shipment, it may be necessary to reformat the drive. The drive will be
reformatted with default parameters (Spare Track Table: no tracks spared. VDO Table: Drive 1=0. Interleaving Spec:
9). This will cause no problems as long as the drive has never had tracks spared. If the drive has ever had a track spared,
the Spare Track Table must be reconstructed, as well as the VDO Table (20-MB only) before the data is restored.
Knowing what tracks must be spared will speed this procedure. Note on the label any future tracks spared.

Installation and setup procedures are covered in the “Corvus Installation Guide” and “Corvus User Guide” for the
particular system. These aspects will not be addressed further in this document.
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2.4 Installation Considerations

All electronic equipment needs cooling and the Corvus Disk is no exception. When installing, do not “pigeon-hole” the
drive. There should be sufficient open air both front and rear. Place the drive on alevel, hard surface without foam or
carpeting which may restrict airflow.

Be sure the proper line voltage has been selected. Referring to figure 2-2, proceed with the following instructions:

Figure 2-2.  CORCOM Unit

Remove power cord from CORCOM unit at rear of drive.

Slide plastic door to the left, uncovering fuse.

Remove fuse.

Using a pair of needle-nose pliers, remove voltage selection PCB from just below fuse holder.
Position voltage selection PCB so that proper voltage is visible when PCB is inserted.
Reinsert fuse, using correct value: 4A/100-120VAC, 2A/220-240VAC.

Slide plastic door to right.

® N O m oA e N

Connect power cord to CORCOM unit, and to power outlet.
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Connect the interface cable between the connector on the interface card in the host computer, and the PROCESSOI1
connector on the rear bezel of the white cabinet Corvus disk drive. Be sure the “one” edge (edge with dark stripe) is to
the right, when facing the rear of the drive unit. For instructions regarding host interface installation and connection,
refer to the appropriate “Corvus Systems User Guide”.

( A

° o
Connects to Connects | l | | | l | l l

Video Remote to interface
Control Card Air Flow Slots

Connects
to Ac Cable

to Video to Add-on
Recorder Drive (if any)

Figure 2-3. Rear Bezel Components

Check that all four front panel switches are in the correct position. Run your finger along from right to left, under the
switches. All switches should be to the left, unless the disk drive is connected to a Constellation Multiplexer system, or
to a DEC LSI-11 computer. If so, the appropriate switches should be set.

Locate the power switch beneath the front bezel, and turn it on. The drive will begin to spin up to speed, and all Light
Emitting Diodes, or LEDs (front bezel indicator lights) will come on, steady. On drives with late model Controller
ROMs the BUSY LED will begin to flash. After approximately thirty seconds, the FAULT LED will go out, and the
heads will rezero. LED activity will briefly alternate between READY and BUSY, after which the drive will set the
READY signal, and all LED activity will cease, with the READY LED on. The disk drive is now ready for
communication with the host system.

For complete installation and setup procedures, refer to the appropriate “Corvus Installation Guide” and “Corvus
User Guide”.

2.5 Daisy-Chaining of Disk Drives

A maximum of four physical disk drives can be interfaced to the host computer. A maximum of 80 megabytes of on-line
storage may be achieved by daisy-chaining four 20MB drives. This is accomplished by using a common input/output
interface bus, commonly called daisy-chaining. A special add-on drive flat cable is available from Corvus specifically for
this purpose. One add-on drive cable is required for each additional disk drive in the system.
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Changing the unit-select switches (positions 1-3) on the drive Z-80 Controller PCA for each add-on drive is required
when daisy-chaining drives. Switches 1-3 are a binary-count with the first drive in the chain set to drive #1. Additional
drives should be set accordingly, taking into account that a 20MB drive is two logical drives. Not all systems refer to
20MB drives as two logical drives (CP/M does not). Refer to the Corvus User Guide for the appropriate computer
system.

Table 1-1. Unit Address Options

DRIVE

swi sSw2 SwW3 _ADDRESS
NOT USED 0
ON ON OFF 1
ON OFF ON 2
ON OFF OFF 3
OFF ON ON 4
OFF ON OFF 5
OFF OFF ON 6
OFF OFF OFF 7

SWITCH CLOSED = ON
SWITCH OPEN = OFF
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OPERATION

31 Scope of Chapter

This chapter describes operator controls and their uses as applies to troubleshooting and repair of the drive. Front bezel
control switches and Light Emitting Diodes are described, and their functions detailed. Environmental requirements
are discussed, and recommended regular checks for the drive are given.

Operation and initialization instructions are detailed in the “Corvus Systems User Guide” for the appropriate host
operating system.

3.2 Introduction

Since the stand-alone drives do not have indicator lights or switches to read or manipulate, this chapter will deal only
with the white cabinet models that do. These disk drives have controls that allow the operator to easily interface the
drive to many single-user or network systems. These must be set properly for each different system configuration in
order for the drive to function properly.

Indicator LEDs on the front bezel display the state of the drive, and help in diagnosing the condition of the drive at any
time.

3.3 Controls

Operator controls are located on the front bezel of the enclosure. Three LEDs monitor the current state of the drive
Controller. Four function switches are located under the LEDs. Rear bezel components consist of power cord, fuse and
power selection unit (CORCOM), video connectors, host processor connector and daisy-chained drive connector.

3.3.1 Front Bezel LEDs
The LEDs are labeled READY, BUSY, and FAULT. During the power-up sequence all LEDs are on, and BUSY blinks
while the drive motor reaches operating speed. When the motor has reached speed, all LEDs will go off. BUSY will
flicker, and if the drive passes the self-test the READY signal will be set, and the READY LED will be on, and the BUSY
and FAULT LEDs will be off.

Indicator Lights \—T_\
\ \

CORVUS SYSTEMS

* x
*

A 8 [

— Power Switch \— Air Flow Slots

Figure 3-1. Front Bezel
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During normal operation, the READY LED is active when the drive is ready to receive a command from the hos|
processor. The BUSY LED is active when the drive is currently executing acommand received from the host processor.
The FAULT LED is active when a fault has been detected. The FAULT LED is an indicator of drive malfunction or
operational error, although some software may cause this LED to light during normal operation.

3.3.2 Front Bezel Switches

' he tunction switches are located below the LEUS on the tront bezel. I1hese are (from ieft to right) L51, MUK,
FORMAT, RESET. During normal operation, in a single-user system without an LSI-11 computer, all switches should
be set to the left.

All switches except for the RESET switch are software switches. The Controller ROM routine polls the switch at

nroTT™

power-up to asceriain system configuration. Only the RESET swiich directly affects the hardware.

LSK11 MUX FORMAT RESET

o =
1 1 | [ J
>~ _ 7 \ 4 | N 4
Normal// / ormalX Normal\
LSK11— Single Format Reset
Multiplexer

: B

Figure 3-2. Function Switches

The RESET switch is a spring loaded, momentary-contact toggle switch. Toggling this switch initiates a reset signal
which resets the intelligent controller in the drive. The heads re-zero and disk Controller Firmware is loaded in from
the disk into the Controller RAM. The drive is then ready to accept new commands from host processor.

The FORMAT switch is a two-position switch; left position is normal, right position is ON. This switch must be on for
a bottom-level format to be executed. The switch alone will not cause the drive to be formatted. Also, when the drive is
powered on, or the RESET switch operated, the Controller will check the status of this switch. If the switch is off, the
Controller code is read from the Controller Firmware area of the disk into the on-board ram of the Z-80 Controller in
the drive. If the switch is on, no Controller code is read, and the drive comes READY if the self-test has succeeded, and
the heads re-zero.
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The MUX switch is also a two-position switch; left position is single-user position, right position is for use with a
Constellation Network Multiplexer. System configuration software polls this switch to determine if a Constellation
Multiplexer is attached, and the Multiplexer polling routine is to be used.

The LSI switch is a two-position switch; left position is normal, right position is for use with DEC System LSI-11.
System configuration software polls this switch to determine if a DEC LSI-11 computer is connected to the Corvus. If
the switch is on, Controller code is loaded from the Controller Firmware into the Controller RAM at boot time, which
causes the Corvus to emulate DEC-System RLO1 and RL02 disk drives.

3.4 Power-On Sequence

No specific sequence need be followed when powering on the Corvus Disk System, with one exception. If the Corvus
disk drive is used with an Omninet local network, power on the Disk Server first. Next power on the disk drive, then
the host computer. This procedure supersedes all other procedures that may be found in previous Corvus publications.

3.5 Environmental Requirements
All working environments contain possible hinderances to proper operation of electronic equipment. The following
are some environmental problems and their solutions.

3.5.1 Static Electricity

Static voltages of thousands of volts can be generated in most office environments. If a system shows irregularities
whenever an operator comes in contact with the host computer, network or peripheral equipment, supporting table or
surface, static should be suspect.

Static is most easily generated in a cool and dry environment, usually associated with cold weather. Since increased
humidity helps prevent static electricity buildup, some type of humidifying device can be helpful. Ideal relative
humidity is 70 percent to 75 percent.

3.5.2 Line Noise
Electrical noise on the power line is a major cause of inconsistent equipment operation. Voltage spikes, “brownouts”
and dropouts as well as low line voltage are just some of the common causes of drive malfunction.

Located in the CORCOM power selection unit is a line filter capable of handling dropouts of up to three complete
power cycles.

If power is suspect, the problem may lie in poor continuity of the building wiring, noisy or high power-consumption
devices on the same circuit, or poor external supply to the building. Power can be improved by including a constant
voltage regulator or isolation transformer in the power circuit. The constant voltage regulator will help minimize the
effect of line voltage fluctuations on the Corvus Drive, while the isolation transformer will be effective in protecting
the Corvus Drive from line noise caused by other high-load electrical equipment such as photocopy machines, heating
and cooling equipment, elevators, etc.

3.5.3 Temperature

Although in most environments, the disk drive needs no actual warm-up time, there are restrictions that the drive
must operate within (see specification chart at beginning of this manual). The temperature-change maximum for the
Corvus disk is 15 degrees fahrenheit per hour.

3.6 Periodic Maintenance

Inherent in the design of the Winchester-technology disk devices, is the freedom from the need for regular preventive
maintenance. The sealed disk mechanism of the Corvus disk drive requires no maintenance, and contains no
field-serviceable components.

CAUTION:

Since contamination of the atmosphere in the mechanism necessitates replacement of the unit,
removing the cover to the sealed mechanism voids ail warranties.

10
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3.6.1 Regular Checks

Each time the white cabinet is opened, check the power supply voltages and drive servo action for tolerances to verify
that they are within specified tolerances (refer to chapter 7 for adjustment procedures). Power supply voltages and
servo action will change with time, and should be checked periodically.

Due to slight oxidation buildup on connectors, reseating flatcable connectors and power connectors periodically will
atso help insure rehablity.

3.6.2 Groundstrap

Located on the lower end of the motor spindle of the drive mechanism, a spring-tension arm keeps the static discharge
brush in contact with the spindle. Although initial design studies maintained this brush (or groundstrap) as a necessity,
further design considerations resulted in the elimination of it. This resulted in some drives being manufactured with

groundstraps, and some without. Drives with groundstraps should retain them, while those without need not have
them added.

The Corvus Disk System is designed to be used in an office environment, and hence, noise levels have been kept to a
minimum. While every effort has been made to quiet the operation of the disk, some mechanical noise is inherent to all
disk mechanisms.

During normal operation of the eight-inch disk drives a high-frequency squeal or chatter may be heard emitting from
the static discharge brush. If a brush is making noise, it should be bent to increase contact tension and taped to help
dampen vibrations. Be careful not to cover the fan intake, which will result in reduced cooling of the drive electronics
and overheated components.

A faulty groundstrap, vibrating in this manner, can sometimes be the cause of hardware errors such as CRC errors and
data errors, due to the build-up and sudden release of static charge from the spindle.

11




CORVUS DEALER SERVICE

CHAPTER 4
DRIVE DESCRIPTION




CORVUS DEALER SERVICE

CHAPTER 4
DRIVE DESCRIPTION

4.1 Scope of Chapter

This chapter details the components of the Corvus disk drive, and the function of each. Some terms are defined to
provide a clear foundation for the following descriptions.

4.2 Introduction

The Corvus disk drive is divided into five functional areas; Power Supply, Disk Sealed Mechanism, Servo Electronics,
Read/Write Electronics, and Controller Electronics. Each of these constitutes a module and is field-replaceable as such.

4.3 Power Supply

The Corvus disk drive comes with a power supply which provides all voltages required by the disk sealed mechanism.
Four different power supplies have been used with the eight-inch drive. In some early models, before the white cabinet
was used, the power supply was either separate or on a common baseplate with the drive. All supplies use the same dc
power connector to connect to the drive mechanism.

4.3.1 CS100

The CS100is a switching power supply, which shares a common baseplate with the drive unit. It is contained in a black
plastic cabinet, nearly a cube in shape, and has the power switch, FORMAT and MUX switches and CORCOM ac
power receptacle integrated into the rear panel. It is the only Corvus power supply to have an integral cooling fan. All
voltages are adjusted simultaneously with one potentiometer, R25. If only one of the voltages is out of tolerance, the
supply must be replaced. the CS100 is discontinued, and if a replacement is needed, the CP129 should be used.

4.3.2 CP129
The CP129is a fully enclosed, separate stand-alone unit. The CP129is contained in a black, rectangular metal case. The

power switch is located on the end of the supply, and a dc power cable connects to the disk mechanism. All voltages on
the CP129 are adjustable.

4.3.3 CP140

The CP140is an open-chassis power supply used in early models of the enclosed Corvus disk cabinet. Three types of
the CP140 exist: the CP140-10358, the CP145/M120-10463, both of which have a five-wire transformer primary ac
wire harness, and the CP140/M110-10530, which has a six-wire transformer primary ac wire harness. All are black.
The CP140 power supplies were manufactured with two different bolt patterns for securing it to the basepan. Because
of the different ac primary wire harnesses and mounting bolt patterns, some of these models are not directly
interchangeable. Three of the voltages are adjustable; use R10 to adjust -5V, R for +5V, and R13 for +12V.

WARNING:
This applies to systems using power supplies CP140-10358 or CP145/M120-10463 having the
five-wire transformer primary ac wire harness. If replaced by eithera CP140/M110-10530 or CP411
using the six-wire transformer primary ac wire harness, be sure that the CORCOM power
selectlion/line filter/acwire harness assembly is replaced by part number 8010-08071, and ac power
swiich is replaced by the assembly number 8010-08067.

If one Is not already in place, put a warning sticker on the transformer:

“IF THIS POWER SUPPLY IS REPLACED WITH MODEL CP140-M110 OR CP411, REPLACE LINE
FILTER ASSEMBLY WITH TYPE 8010-08071 AND POWER SWITCH WITH TYPE 8010-08067 TO
PREVENT SHOCK HAZARD”

The ac CORCOM filter assembly consists of the CORCOM unit (on the rear bezel), cabling and connectors to the
power switch and power supply primary wiring harness.

12
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Figure 4-1. Stand-Alone Drive with C5100 Power Supply
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Figure 4-2. Stand-Alone Drive with CP129 Power Supply
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Figure 4-3. White Cabinet with CP140 Power Supply
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4.3.4 CP411

The CP411 is also an open-chassis supply used in later versions of the Corvus disk package. The CP411 uses a
rectangular, unpainted aluminum chassis. Four voltages are adjustable; use R27 to adjust -5V, R14 for +5V, R7 for
+12V, and R20 for +24V.

4.4 dc Power Cables

All power supplies terminate with the same ten-pin dc power connector at the drive mechanism. The CP129 has
connectors at both ends of the cable. All others use solder connections at the supplies.

The ten-pin power connector which connects to the drive Backplane is keyed, but if forced on backwards, will make
connection. Take care to observe polarity when connecting the power cable to the drive.

4.5 Definition of Terms

The recording media of the disk drive consists of magnetic-oxide coated aluminum disks referred to as platters. The
11-megabyte drive has two eight-inch circular platters, while the 20-megabyte has three. There are two heads for each
platter, one on each side of each platter, suspended aerodynamically above each surface.
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Figure 4-4. Data Configuration.

Data is stored magnetically on circular tracks, which are configured as concentric circles on each platter. Each track is
further divided radially into 20 sectors, each sector containing one 512-byte block of data. The term track refers to a
single head surface of a cylinder, each cylinder consisting of all tracks in common vertical alignment on all surfaces.
There are 358 cylinders on the 11-megabyte drive, 388 on the 20-megabyte drive, cylinder 0 being located furthest
from the center of the platters.

Ablock is the smallest addressable unit within the drive. Internally, each block consists of 512 bytes of data. Externally,
the drive handles data in sectors as defined by the host computer.

16
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Typically, each host operating system defines a sector as 128 bytes, 256 bytes, or 512 bytes. The Corvus interface
software uses the appropriate read and write commands (one each for writing or reading 128, 256 or 512 bytes)
depending on the type of operating system.

This does not cause a conflict, since the drive simply stores 1, 2, or 4 host-defined sectors for each block. Read and write
commands of less than 512 bytes are transparent to the host system, due to the Intelligent Controller’s ability to handle
data blocking internally.

4.5.1 Disk Sealed Mechanism
The Corvus mass-storage disk mechanism uses a combination of both new Winchester technology and traditional disk
design.

The eight-inch platters revolve on a common spindle, driven by a brushless dc motor at a speed of 3600 RPM. Motor
speed is monitored at the motor, and is independent of line frequency. An impeller fan at the lower end of the spindle
cools the drive electronics in the card cage located in the bottom of the mechanism. A solenoid brake contacts the motor
hub approximately 30 seconds after power off.

4.5.2 Controller Firmware

Corvusreserves the first two cylinders of the drive for system information. This is referred to as Controller Firmware,
and is not accessable to the host operating system. This Firmware contains programming and system information
needed by the Z-80 Intelligent Controller, and is loaded into the disk drive RAM when the drive is powered-on or the
RESET switch is toggled. the spare track table, Constellation parameters and semaphore status flags are contained in
the Controller Firmware. Identical copies of Firmware reside in each of the two cylinders. The rest of the disk area is
available to the host system, the configuration of which depends upon the type of host operating system.

4.5.3 Data Storage

Data storage arrangement is by concentric tracks aligned in vertical cylinders. Each track is sectioned into 20 sectors,
each sector has a capacity of 512 eight-bit bytes. Logical sectors are numbered by using an interleaving specification of
nine (see figure 4-6) for the eight-inch drive, except for use with the DEC LSI-11 which uses an interleaving
specification of five.

Figure 4-6. Sector Interleaving

18
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Allbut one of the heads transfer digital information to and from the platters. The bottom head is reserved for reading
servo information from the bottom surface, monitoring the current position of the head stack.

Each head glides above the platter surface on a 18-micron (18 millionths of one inch) cushion of air. A particle of smoke,
dust, or a human hair could easily play havoc with these critical tolerances, and cause catastrophic failure of the disk
device. The seal on the drive cover keeps the internal atmosphere contaminant-free. Breaking this seal for any reason,

VUIUD i€ vvariaitty.

The heads are held by flexure arms, attached to a common head stack casting which moves on precision bearings and
stainless steel rails. Positioning of the heads over the appropriate cylinder is by a linear actuator mechanism, similar to a
voice-coil in a loudspeaker. Attached to the head stack assembly, current flows through the voice coil and creates a
magnetic field which attracts or repels the field of the permanent magnet surrounding the voice coil. Head travel is

controlled by the magnitude and polarity of current flow in the coil; positive flow results in one direction, negative flow
results in the opposite direction.

Contained in the head stack is the microchip. This select and driver microcircuitry, visible on the top of the stack, is

responsible for selecting which head is being used, and transmitting the signal to the drive electronics for further
amplification.

4.5.4 Headlock Devices

The purpose of the headlock device, either manual or electromechanical, is to keep the heads parked on the outer area
of the platter where they rest during poweroff. For the electromechanical headlock, when power is supplied to the
drive, the headlock solenoid is actuated, releasing the heads. When the drive is powered off, the heads are automatically
retracted, and the solenoid de-energized, locking the heads in the parked position.

For drives with manual locking devices, the headlock screw must be used whenever the drive is shipped and received.
Whenever a drive is received, the type of headlock device should be determined, and if the manual type, unlocked.

Before shipping any drive, verify proper headlock function by tipping the drive while observing the heads. If the
headlock is functioning properly, the heads should not move. When the drive is received, unlock the heads (manual
headlock drives), and verify that the heads are free by powering on and tipping the drive. The manual-lock drive should
never be powered on with the heads locked in place. Failure to unlock the heads may result in damage to the drive.

4.5.5 Preamp PCA

Data stored on the media is picked up by the read/write heads and passed on to the Preamplifier PCA located in the
bottom of the sealed mechanism. This circuit board is mounted on the underside of the sealed mechanism, and is visible
when the drive electronics are removed from the drive.

Two types of the Preamp PCA exist; one version having discreet components on the PCA, one having no components.
The former version amplifies the signal, and then passes it on to the Read/Write PCA for further processing, while the
latter version simply passes the signal to the Read/Write PCA, and therefore has no circuitry on the Preamp PCA.
Different Read/Write PCAs are used with each type of Preamp PCA, and are not interchangeable.

4.5.6 Drive Electronics Revision

The drive electronics are located in the card cage area in the bottom of the drive. Two basic versions of the drive
electronics exist. The RevA drives contain four PCAs, while the RevB drives use three (see figure 4-5).

The RevA drive electronics consist of one Read/Write PCA, one Servo control PCA, one Micrologic PCA, one
Controller PCA, and one Backplane/Motherboard having four PCA card slots which accept the above four cards.

Ciomail s LoD L it
oimiiar ly, the RevB hasone x\cad:“v"v’x ite PCA, one Servocontr !PCxAx, ax‘d oner ""' ir- “"‘* Rwlm‘a:‘e/l\’!"therbm”* T‘"'“

drive, however, uses one Controller/Logic PCA taking the place of the Micrologic PCA and disk Controller PCA,
making a total of three circuit cards.

The RevA Micrologic PCA, Controller PCA, Backplane/Motherboard, the RevB Controller PCA and Backplane/
Motherboard are unique to their revision, and are not interchangeable. Read/Write PCAs and some Servo PCAs are
interchangeable between RevA and RevB as long as compatabilities are observed (preamp model and servo type).
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Figure 4-7. Preamp PCA Location

4.6 Power-Up

As soon as power supply voltages have stabilized, the Z-80 Controller board begins a routine which initializes the Z-80
microprocessor, and then executes a ROM-based self-test. The test checks the on-board RAM, and then a bit-sum
check is done to the ROM. If the self-test fails, the Z-80halts execution, leaving the FAULT and BUSY LEDs on, and the
READY LED off.

If the self-test executes successfully, the drive begins the boot routine. This consists of first re-zeroing the heads,
bringing them over the first cylinder of the disk surfaces. The FORMAT switch (or jumper, in earlier drive
configurations) is then tested. If the switch is on, the Controller sets the READY signal. If it is off, the Controller
Firmware is read from the first cylinder into the on-board RAM. If the Firmware is successfully read in, the drive
comes ready. If a bad block is encountered while reading the Firmware, the Controller will attempt to read from the
second copy, any bad sectors found in the first. It will continue to read alternate copies from the disk until all Controller
Firmware is successfully loaded into the Controller RAM.
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CHAPTER 5
THEORY OF OPERATION

5.1 Scope of Chapter

The function of each component as well as the overall function of the drive is described. Details of the operation of
Servo, Read/Write, Controller, Backplane, Preamp and Interface electronics are given.

5.2 Introduction

The Z-80 Intelligent Controller is responsible for interpreting the commands sent from the host system, and
controlling the relevant sub-assemblies. The Read/Write Electronics translate the data signal into a usable format.
Servo Electronics are responsible for seeking the requested cylinder, and maintaining that position once it has been
reached. The Backplane transfers power and signals betweendrive electronics PCAs, power supply, drive sealed
mechanism, Interface PCA, and Paddleboard PCA. Interface electronics are responsible for monitoring the status
of the drive and sending and receiving bytes from the drive.

5.3 Servo Electronics

The Servo PCA is located in slot B of the card cage. The basic function of the servo is to position the read/write heads as
instructed by the Z-80 Intelligent Controller, and maintain that position.

There exist three versions of Servo PCAs:

1) 310221 for use with drive mechanisms which have either manual or electromechanical headlocks, and either RevA
or RevB electronics.

2) 310176 for use with drive mechanisms which have manual headlocks, and either RevA or RevB electronics.
3) 310006 for use with drive mechanisms which have manual headlocks, and RevA electronics.
(Refer to the PCA Compatibility Chart in the appendices for details.)

The Servo Electronics has two modes: seek mode, in which a command is received from the Intelligent Controller and
the servo seeks a specific cylinder address, and position mode, in which the servo position circuitry, independent of the
Controller, applies correction voltage to the servo mechanism whenever the heads are detected to have drifted
off-cylinder. These two states can be observed by monitoring the POSITION MODE signal. When this signal is high,
the drive is in position mode, and when it is low, the drive is in seek mode.

The Servo PCA also monitors the power supply voltages, and if a power fall is detected, will interrupt the Controller
electronics. The Controller then determines the proper action to be taken, depending whether the interrupt was
caused by a power failure or simply a temporary power drop-out.

5.3.1 Servo Tracks

The servo surface (located on the lower side of the bottom platter) differs from the data surfaces. This surface contains
servo tracks which are similar to data tracks, except that they are located midway between data cylinders. When the
heads are positioned on a cylinder, the servo head is located between two servo tracks, and sums the two signals from
the adjacent servo tracks, resulting in the tri-bit signal. This signal is in turn processed, resulting in the PES (Position
Error Signal). It is by this signal that the drive electronics determines that the heads are on-cylinder.

The servo tracks are written at the time the drive is manufactured, and cannot be rewritten in the field. These tracks
also contain timing information for index and the write clock. Damaged servo tracks are considered catastrophic
failure of the sealed mechanism, which must be replaced as a module.
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SERVO .~ § ™\ SERVO
TRACK #1 TRACK #2

READ/WRITE
TRACK

I 1 11 SERVO TRACK #1
1 [ [ servo track #2

Figure 5-1. Servo Track Relationship

Figure 5-2. Tri-Bit Signal
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5.3.2 Servo Control Signals

POSITION ERROR SIGNAL (PES):

an analog signal available at Backplane pin B27 (B31 for RevA). The result of the servo head summing two adjacent
servo tracks located on either side of the servo head is the tri-bit signal. Sampling peaks of the tri-bit signal and adding
these, resultsin the PES. This will be zero if the heads are on-cylinder. As soon as the heads drift off-cylinder, the tri-bit
signal will distort, and this will result in a non-zers PLC.

During a seek command, POSITION MODE is low, and the heads travel across the servo surface, from one servo track
to another. Crossing the servo tracks results in a sinusoidal PES. This continues until the head again rests between two
servo tracks, on the destination cylinder.

When the drive is in position mode, the servo control circuitry closely monitors the PES, applying correction current to
the servo mechanism for any non-zero value of the PES.

POSITION MODE:
a digital signal available at Backplane pin B24. A high level represents POSITION mode. A low level represents SEEK
mode.

In POSITION mode, the servo control electronics have control of the servo mechanism, and maintain the position of
the heads on the current cylinder.

In SEEK mode, the Intelligent Controller takes control of the servo mechanism and moves the heads towards the
destination cylinder. When the heads have reached the destination cylinder, the signal returns to a high level and
control is returned to the servo electronics.

¢

5.3.3 Servo Operation

During a seek, the Z-80 Controller calculates the difference between current and destination cylinders, resulting in a
seven-bit digital value. This word is converted to an analog voltage by a digital-to-analog converter which in turn
regulates drive current to the servo voice-coil mechanism. Full current is applied to the servo for the majority of the
seek, tapering as the heads reach the destination cylinder.

The PES is monitored by a zero-crossing circuit on the Servo PCA, which sends an interrupt to the Z-80 Controller
each time the heads cross a cylinder. The Controller decrements a counter each time it is interrupted, thus keeping
count of cylinders crossed.

As the heads pass over the next-to-last cylinder, several things occur. The Servo PCA monitors the speed of the heads,
and when they have slowed sufficiently to allow the position circuitry to take over, the Servo PCA brings TARGET
VELOCITY true. If TARGET VELOCITY is not true, this means that the heads have not slowed, and the Controller
applies reverse current to the servo mechanism in an attempt to slow head velocity. If TARGET VELOCITY still is not
true, the Controller rezeros the heads and attempts the seek again. When POSITION MODE goes true, control is
transferred from the Intelligent Controller to the position circuitry for settling onto the destination cylinder.

5.4 Read/Write Electronics
The Read/Write PCA is located in slot A of the Backplane/Motherboard. The basic functions of the Read/Write
electronics are:

1) Convert write data from NRZ (Non-Return-to-Zero) format to MFM (Modified-Frequency-Modulation) format
before writing it to the platters.

2) Separates the clock signal from the read data and converts the data from MFM format to NRZ format after
d [ tha nlattara

roadino 1+ Lfrana ~

A\-u\dlllé AL XL ULIL LI ylalltl =
3) Signal preamplification and conditioning take place on the Read/Write PCA (on later models).
Two versions of the Read/Write PCA exist:
1) 310101 for use with drive mechanisms which do not have preamp circuitry in the preamp location.

2) 310001 for use with drive mechanisms which have preamp circuitry in the preamp location.
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The 310101 PCA may be used in either the 11IMB or 20MB drive, however a jumper must first be configured to reflect
the drive capacity. This jumper is located on the Read/Write PCA, below resistor R109. To use the 310101 PCA in a
20MB drive, the jumper must be installed, connecting the two pads. To be used in a 11MB drive, the jumper or trace
must be cut.
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%105 | %75
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1 R47 R65
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Figure 5-4. Read/Write PCA Jumper Location

5.4.1 Read Operation

Digital bits (ones and zeroes) are represented in NRZ (Non-Return-to-Zero) format by a high logic state (one) and a
low logic state (zero). Converting these representative voltages into MFM (Modified-Frequency-Modulation) format,
which uses changes of the state of the magnetic flux of the media to represent the digital information (flux change =
one, absence of flux change = zero), makes it possible to record this digital information in a high density (see figure 5-5).

Through the use of a data separator, the clock signal is separated from the serial data stream. The clock signal is
distributed to the Controller for clocking of all drive functions during the read command.

5.4.2 Write Operation

During a write command, the read/write electronics receives digital information from the Controller electronics in
NRZ serial format, and converts this data to MFM format. It is then sent to the preamp/select microchip on the
headstack assembly, and on to the heads for writing to the disk media.

During aread command, data is picked from the disk by the read/write heads, and then amplified by the preamp/select
microchip in the headstack. Next, it is passed to the Read/Write PCA for further amplification and conversion back to
NRZ format, and on to the Controller electronics.

During the write command only, the Servo PCA supplies the clock signal to the Controller/Logic PCA for
synchronization of data.
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Figure 5-5. NRZ (left) and MFM Data Formats

5.5 Controller/Logic Electronics

The Controller/Logic PCA functions as the master controller over all operations of the drive. The Controller/Logic
PCA is responsible for receiving commands from the host computer system, orchestrating the servo and read/write
procedures, and sending a return code to the host computer at the completion of each command. The return code
reports the error status of the drive after the command has been executed. The Controller generates the CRC bytes
for each block written to the disk surface, and also checks the integrity of data read from the disk surface by checking
the CRC bytes associated with each block.

The Controller/Logic PCA consists of the Z-80 CPU and support logic as well as Controller ROMs (containing
procedural Z-80 code for the Intelligent Controller) and on-board RAM (used for buffering data to and from the disk,
and utility code loaded from the Controller Firmware area of the disk). Also, four PIO ICs are used to buffer signals to
and from the Corvus Mirror, Constellation Multiplexer, Read/Write PCA, and Servo PCA. In addition, the CRC
generator/checker error signal is monitored by one of the PIO ICs, and informs the Z-80 CPU in the case of a CRC
error or other error.

The Controller/PCA communicates with the host computer system through a 34-pin flatcable.
5.5.1 Host to Drive Handshaking Control Signals
Three signals handle the handshaking protocol. These are STROBE, READY, and BUS DIRECTION.

STROBE
This signal is generated by the host system, and acknowledges that the host has sent or received a byte.
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READY
This signal is generated by the disk Controller, and informs the host system that the drive is ready to send or receive a
byte. Data rate transfer is determined by this signal.

BUS DIRECTION
This signal is generated by the Z-80 Controller, and controls the direction of the bidirectional bus. The host system
monitors this signal to determine whether the drive should expect to receive or send a byte of data.

5.5.2 Controller During Seek Command

When the Controller receives a read or write command, it must determine if the requested sector is in the current
cylinder or another. If the required cylinder is other than the current cylinder, a calculation is done which results in a
digital value representing the difference between the current cylinder and destination cylinder. If this value is zero, the
Controller proceeds with the data read or write.

If the value is other than zero, the Controller must perform a seek operation. The sign of the difference determines the
direction of the seek to be executed; if it is positive, the heads will be moved in towards the spindle, if it is negative, the
heads will be moved out towards the edge of the platters.

The Controller begins the seek operation by bringing the POSITION MODE signal low. The unsigned digital value is
sent to the Servo PCA which converts it to an analog value, and applies it to the servo mechanism which moves the
head assembly. The Controller then awaits an interrupt.

When the heads cross a cylinder, the Servo PCA sends an interrupt to the Controller, which decrements the distance
value by one each time. When the value reaches a value of one, the Controller then monitors the TARGET VELOCITY
signal from the Servo PCA. When the heads have slowed sufficiently this signal goes true, and servo control transfers
from the Controller circuitry to the position circuitry on the Servo PCA (POSITION MODE goes high), Wthh settles
the heads onto the destination cylinder.

To verify that the seek operation has been successful, the header information is read from the next sector that passes
under the read heads. If the sector address is incorrect, the heads will be re-zeroed and the seek will be attempted again.

5.5.3 Controller During Read and Write Commands

The write command begins when the write command is received, along with the sector address. The Z-80 Controller
determines whether the write command is for 128, 256 or 512 bytes, and relinquishes control to the DMA circuitry for
transfer of the data from host memory to the on-board Controller RAM.

During the host-to-drive data transfer, the processor is put into a wait state while the DMA circuitry transfers the data
from the host memory to the on-board RAM. The DMA circuitry uses the Z-80 processor as an address counter, and
when the first byte is received from the host system, the DMA circuitry uses the address specified by the Z-80 to write
the byte into on-board RAM. Between data byte transfers, the Z-80is released from the wait state just long enough to
increment its address counter.

Once the data is in RAM, control is returned to the Controller which performs a seek to the correct cylinder, if
necessary, and reads the first available header to verify the seek. The DMA circuitry next clears the CRC
generator/checker, and waits for the proper sector to pass under the head. If the required write function is less than 512
bytes, the block is read in from the sector and the host information is overlaid into the appropriate locations of the

block.

Next, preparations are made for writing that block out to the disk. When the proper sector comes around, the
Controller again turns control over to the DMA circuitry. The processor again is put into a wait state while the DMA
transfers data bytes one at a time to the parallel-to-serial converter. A CRC value is generated from the serial data and
inserted in the data stream, and both are then sent to the read/write circuitry for output to the heads. The CRC
information is used for checking data integrity when read from the disk.

The disk write operation is concluded by reading in the block to verify its success. The bus direction is then reversed,
and a status byte sent to the host system indicating the result of the disk write.
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The read command is similar to the write command except that the data flow direction is reversed. Data and its’
accompanying CRC byte is received from the read/write electronics and arithmetically summed by the CRC
checker/generator. If the result is not equal to zero, a CRC error is generated. If the result is equal to zero, no error is
generated, and the data is converted from serial form.to eight-bit parallel form. The DMA electronics then transfers
the data to the on-board RAM, using the address supplied by the processor.

After the read has successtully compieted, the data bus 1s turned around, and the status of the read procedure 1s sent to
the host. The data is then sent to the host using DMA.

5.6 Backplane/Motherboard PCA

The Backplane is responsible for transferring power and signals between all system components, and provides 2
physical mounting for all PCAs.

The Backplane, or Motherboard, contains four edge connectors to accept up to four PCA assemblies. All four of these
in the RevA will be filled by the Read/Write PCA, Servo PCA, Micrologic PCA, and Disk Controller PCA. Threeslotsin
the RevB will be filled by the Read/Write PCA, Servo PCA, and Controller/Logic PCA. The rear of the Backplane
contains four double rows of wirewrap pins which accept flatcable connectors from the front bezel Paddleboard PCA,
Interface PCA, and sealed mechanism Preamp PCA, as well as the dc power cable.

All eight-inch drives use one Backplane/Motherboard part number (310021), wiring changes on the Backplane making
it either RevA compatible or RevB compatible. These are not interchangeable, and should not be substituted for one
another. Refer to Backplane PCA wiring diagrams in the appendices for identification and current wiring
configuration.

Revision-A drives require resistor packs inserted in the 16-pin sockets on the backplane. The Revision-B drives do not
require these.

CAUTION:
The connectors at the end of all 34-pin flatcables are available in two sizes: a 100-mil connector,
and a 200-mil connector. The 100-mil connector has two closely-spaced rows of evenly-paried
holes. The PROCESSOR port on the rear of the white cabinet accepts a 100-mil connector.

The 200-mil connector has two widely-spaced rows of holes. These two rows of holes are not
evenly-paired, but offset by one hole, and each time it is connected, must be inspected carefully to
avoid misconnection. This type of connector plugs onto the Backplane of the drive sealed
mechanism, interfacing the front bezel Paddieboard PCA, Preamp PCA and Interface PCA to the
drive electronics.

When placing the 200-mil connectors on the Backplane, be sure to match the first pair of
destination pins with the first pair of holes in the connector. The one offset hole at each end of the
connector will not match up to any of the 34 destination pins, but will instead mate with an adjacent
pin, or no pin at all (i.e., when the destination pins are at the end of a row).

The Paddleboard PCA connects to the left end of the row C, (C1-C34, “one” edge to the right). The cable from the
PROCESSOR connector on the rear bezel also connects to the Backplane (RevA: D51-D84, “one” edge to the left),
RevB: C87-C120, “one” edge to the right). The flatcabie connecting the preamp PCB to the Backplane connects to row
A (A1-A30), “one” edge (dark stripe) to the left. The ten-pin dc power connector from the power supply connects to the
left end of the row of power pins located in the upper right corner of the Backplane. The two-wire motor power
connector plugs onto the right-most power pins.

5.7 Preamp PCA

Located in the bottom of the sealed disk mechanism above the card cage, is the preamp PCA. Two versions of this
PCA exist: the early version uses a discrete preamp in this position, and is identified by the components on this PCB. In
the later version, the preamp was moved to the read/write PCA, and has a PCA blank in this position.

Two Read/Write PC As are used with the eight-inch drive. These are not interchangeable, and must be matched to the
different preamp configurations above (refer to the PCA compatibility chart in appendix C). Be sure to note Preamp
PCA type whenever changing read/write electronics to insure compatibility.
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Because this PCA is part of the drive sealed mechanism, removing this PCA will break the seal. Do not remove the
Preamp PCA. If this PCA is found to be faulty, the drive sealed mechanism must be replaced..

5.8 Paddleboard PCA
The Paddleboard PCA, located on the front bezel of the white drive enclosure, contains switches and LEDs. The
function of these controis are detaiied in section 3.3.

The Paddleboard PCA was manufactured in four revisions:

1) For RevA drives, identified by its three switches and 100-mil connector

2} For RevB drives, identified by its four switches and 100-mil connector

’ [LC I SV

3) For RevB drives, identified by its 34-pin edge-connector and one IC
4) For RevB drives, identified by its 34-pin edge-connector and two ICs

Versions. 2, 3 and 4 are all compatible with RevB drives, and are not interchangeable with the RevA version 1.

5.9 Interface PCA

The Corvus disk system will interface to many different microcomputer systems, and may be purchased with any of
several interface cards available.

The typical interface card contains address decoding, bidirectional data buffering, and handshaking circuitry. Some
interface cards also have ROMs with boot routines for booting the microcomputer from the Corvus disk. Some do not,
and these computers must boot from floppy diskette.

Connected to the 34-pin flatcable, the Interface PCA contains two input ports, and one output port and address
decoder. One input port is an eight-bit tristate data buffer, used for receiving data bytes during drive-to-host transfers.
The other input port is the status port, used for determining the state of the disk drive. The output port is an eight-bit
latch, used in host-to-drive data transfers.

When the host system needs to access the disk, it first checks the BUS DIRECTION signal, and if the bus is in the
host-to-drive direction, and the READY signal is high, the drive is ready to accept a new command. The host now sends
command bytes to the drive.

During a read or write command, the bus will remain in one direction without turning around, until all bytes have been
transferred. The drive will acknowledge the acceptance and execution of commands by setting the bus direction bit of
the status port. This is a signal that the return code is on the data bus, which must be retrieved before the drive will
accept new commands.
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CHAPTER 6
DISASSEMBLY

6.1 Scope of Chapter

Disassembly of Corvus disk drives is covered in two separate sections. Some RevA and RevB drives are not contained
in a cabinet, and therefore require much less disassembly. Current drive configuration consists of a white cabinet
containing the drive sealed mechanism, cooling fan and power supply.

6.2 Introduction

All phases of drive disassembly for both the current units and the early stand-alone units are covered in this section.
Replacement is on a module basis, and disassembly will be to this modular level.

Corvus disk drives have been shipped in several different configurations. These include:

1) The stand-alone drive sealed mechanism has two different power supplies. The C5100 power supply shares a
common baseplate with the drive, while the CP129 power supply stands separate from the drive, connected only

by the dc power cable. Disassembly procedures for these configurations are covered in section 6.4, Stand-Alone
Units.

2) Later versions of the drive consist of the drive sealed mechanism and either the CP140 or CP411 power supply
sharing a white cabinet. Disassembly procedures for these configurations are covered in section 6.3, Metal
Package.

WARNING:
Before disassembling any disk equipment, be sure power is disconnected.

CAUTION:

Do not under any circumstances operate the drive without first insuring that PCA spacers have
been installed between electronic circuit cards. Failure to do this will allow the PCAs to contact
each other which may cause catastrophic damage if the drive is powered on.

6.2.1 Tools Required

Disassembly of the Corvus eight-inch Winchester disk drives can be accomplished with the following tools:
1) 5/64-inch hex allendriver

2) 3/32-inch hex allendriver

3) 3/16-inch blade screwdriver

4) 5/16-inch blade screwdriver (8%5-inch long)

5) 1/4-inch nutdriver

6.3 Metal Package

The current package consists of a white cabinet containing the eight-inch disk sealed mechanism, power supply, fan,
cabling, and Paddleboard PCA.

The cabinet is a four piece assembly. Details for disassembly follow.

6.3.1 Top cover:

1. Remove the eight side allen screws securing the top cover to the basepan.
2. Remove the cover straight up.

6.3.2 Rear bezel:

1. Remove the four allen screws securing the rear bezel to the basepan.

2. Remove the bezel straight rearward, being careful not to stress the ac wiring and flatcable wiring.
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Figure 6-1. Access Door, Metal Package
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6.3.3 Backplane cover:

1. Loosen the four slot screws securing the smoke-colored plastic cover to the Backplane/Motherboard, and remove
it by sliding it up.

6.3.4 Cabling:
1. Disconnect the front bezel Paddleboard flatcable from the drive Backplane (extreme left end of row C).
2. Disconnect the interface ribbon cable from the Backplane (extreme right end of row C).

3. Disconnect the dc power cable from the power connectors on the Backplane (upper right-hand corner).

6.3.5 Drive mechanism:

1. Using a long 5/16” blade screwdriver, loosen the six large side slot screws securing the drive mechanism and
side-brackets to the basepan.

2. Lift the drive mechanism straight up off of the rubber side strips. (The rubber strips are adhesive, and may require
gentle prying under the brackets to free the mechanism. Be careful not to exert any force on the drive electronics
while prying.)

6.3.6 Power supply:
Disconnect the dc power connector from the Backplane of the drive mechanism.
Disconnect the front bezel power switch connector from the ac wire harness.
Disconnect the six-pin transformer primary connector from the ac wire harness.

1

2

3

4. Disconnect the ac cable from the cooling fan.

5. Remove the four screws securing the supply to the basepan.
6

Remove the power supply straight up and out of the basepan.

6.3.7. Front bezel:
1. Disconnect the flatcable from the Paddleboard PCA on the front bezel.

2. Remove sealed mechanism and power supply from the basepan as described above.
3. Remove the four slot screws securing the bezel to the vertical support brackets.
4

Remove the bezel.

6.4 Stand Alone Units
Some RevA drives and RevB drives were shipped in a stand-alone configuration, either with a CS100 power supply

mounted on a common baseplate or with a completely separate CP129 power supply. Disassembly of these is described
below.

6.4.1 Disassembly (CS100)
1. Remove the four slot screws securing the power supply to the baseplate.

2. Tipuptherear of the power supply, exposing the voltage adjustment on the bottom. The voltages can be adjusted
now (refer to section 7.3.2.2 for instructions), or the FORMAT and MUX switch wires and dc power cable
disconnected from the Backplane, and the supply removed.

3. Remove the six slot screws securing the drive mechanism to the baseplate.
4. Remove the drive unit by lifting it straight up and out of the baseplate.

6.5 Drive Electronics Removal and Disassembly

All eight-inch disk drive mechanisms contain drive electronics in a card cage, located in the bottom of the drive unit.
The complete card set must be removed to replace or adjust any of the electronics.
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6.5.1 Card set:
1. Locate the drive Backplane at the rear of the drive sealed mechanism, and disconnect the preamp flatcable
connector from the top left corner of the Backplane.

2. Remove the four siot screws and two nutplanes securing the Motherboard to the metal support brackets. The
brackets will remain attached to the drive base.

3. Turn the mechanism on one side, being careful not to let it fall. Locate the two foreward securing screws and
supports, located at the corners of the PCAs. Remove these two slot screws.

4. The Backplane and all electronics PCAs may now be lifted straight away from the drive mechanism.

CAUTION:

Do not under any circumstances operate the drive without first ensuring that PCA spacers have
been installed between electronics circuit cards. Failure to do this will allow the PCAs to contact
each other which may cause catastrophic damage if the drive is powered on.

6.5.2 PCA Replacement:
Remove card set as outlined above.

Remove the PCA spacers from between the circuit cards.
Gently pull the PCA out of the Backplane slot.
Insert replacement PCA in its slot, making sure it has been seated securely.

Insert the two PCA spacers at the corners of the card set.

oM oA e N

Install the complete card set, reversing the removal instructions above.
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CHAPTER 7
ADJUSTMENTS AND MAINTENANCE

7.1 Scope of Chapter
This chapter will cover the check and adjustment of Power Supply voltages, Servo electronics, and Brake mechanism.

7.2 Introduction
The Corvus disk system is based on a Winchester disk mechanism. Because of this storage device’s sealed environment,
there is no need of preventive maintenance.

7.3 Power Supply Voltage Check and Adjustment
Ageing of the power supply and normal heating and cooling of the drive electronics can cause the power supply
voltages to drift over time. Voltages should be checked each time the installation is visited for system checkout.

WARNING:

Extreme caution should be exercised when adjusting the power supply. High voltages present a
potential hazard.

7.3.1 CP140 and CP411
7.3.L1 Voltage Check:

1. Remove cover to the enclosure as outlined in section 6.3.1.

2. Locate voltage test points along the top side of the power supply. These are labeled +5V, COM, -5V, +12V, COM,
-12V, COM, +24V.

3. Turn on the ac power switch.

4. Using a DIGITAL voltmeter, check the power supply voltages at these connections, using the corresponding
COMMON test point for each voltage. All voltages must be within 0.1 volts of the specified voltage, except the
+24V which has a tolerance of +1.25 volts.

5. If any of the voltages are out of tolerance, follow the adjustment procedure for this supply.

Figure 7-1. dc Power Cable Connection
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7.3.12 Voltage Adjustment

1

2
3
4.
5

© ® N o

Remove ac power from the disk drive.

Remove the cover of the drive.

Disconnect the dc power cable from the drive Backplane.

Connect ac power to the disk drive, and turn on the ac power switch.

Monitoring the dc voltages as outlined above, adjust the +5V, -5V, and +12V using the following adjustments:

CP140 CP411

R-10 +51 R-14 +5V

R -5V R-27 -5V

R-13 +12V R-7 +12V
R-20 +24V

If any voltages not listed above are out of tolerance, the power supply must be replaced.

NOTE:

During adjustment, the +5V or -5V may drop to or near zero. This is due to the over-voltage protection circuitry being
activated. To reset this condition, turn off the ac power switch, and bleed the +5V or -5V charge to ground using a 10-K
resistor. Set the trim resistor to its original position, turn on ac power and proceed with the adjustment.

Turn off the ac power switch.
Connect the dc power cable to the drive Backplane.
Turn on the ac power switch.

Recheck and, if necessary, readjust the voltages.

7.3.2 CS100 Voltage Check and Adjustment

WARNING:
Under no condition is the CS100 to be powered on while disconnected from the disk drive unit. The
CS 100 power supply is a switching power supply, and must be under load to be adjusted properly.
Attempting to adjust the CS100 while disconnected from the drive may resultin severe damage to
the supply and, possibly, harm to the technician.

7.3.2.1 Voltage Check:

L
2.
3.

4.

Follow disassembly instructions for the C5100 power supply as outlined in section 6.4.1.
Turn on the ac power switch.

Using a DIGITAL voltmeter, check the power supply voltages at the drive Backplane power connector. These are
labeled +5V, -5V, +12V, -12V, +24V. All voltages must be within +0.1 voits of the specified voltages,
except the +24 which has a tolerance of =1.25 volts.

If any of the voltages are out of tolerance, follow the adjustment procedure for this supply.

7.3.22  Voltage Adjustment

1

2.

3.

Remove ac power from the power supply.

Connect ac power to the power supply and turn on the ac power switch.
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4. Monitoring the +5V output, adjust the dc voltages using the following adjustments:
CS100
R 25 All voltages
Ali other voltages track with the +5V, so monitoring this one voltage will result in proper adjustment of all
voltages.

7.3.3 CP129

7.3.3.1 Voltage check:

1. Using a DIGITAL voltmeter, check the voltages at the power connections on the Backplane of the drive, using the
corresponding COMMON power pin for each voltage. All voltages must be within 0.1 volts of the specified
voltage, execpt the +24V which has a tolerance of £1.25 volts.

2. If any of the voltages are out of tolerance, follow the adjustment procedures for this supply.
7.3.3.2 CP129 Voltage Adjustment:

1 Remove ac power to the power supply.

Remove the eight screws securing cover to the power supply and remove the cover.
Disconnect the dc power cable from the drive Backplane.

Connect ac power to the power supply and turn on the ac power switch.

Lo wN

Monitoring the dc voltages as outlined above, adjust all voltages using the following adjustments:
CP129

R 4 +5V
R 14 -5V
R 13 +12V
R 17 -12V
R 6 +24V

If any of the above voltages are not adjustable within tolerance, the power supply must be replaced.

NOTE:
During adjustment, the +5V or -5V may drop to or near zero. This is due to the over-voltage protection circuitry being
activated. To reset this condition, turn off the ac power switch, and bleed the +5V or -5V charge to ground using a 10K-ohm
resistor, Set the trim resistor to its original position, turn on ac power and proceed with the adjustment.

Turn off the ac power switch.
Connect the dc power cable to the drive Backplane.

Turn on the ac power switch.

© ® N o

Monitoring the dc voltages as outlined above, adjust the voltages if necessary.

CAUTION:
When adjusting power supply voltages with the drive connected, itis essential that no one voltage
be adjusted beyond its tolerance. This requires close monitoring and careful adjustment of the
trim resistors. Adjustment of any voltage beyond its tolerance may cause damage to the drive
electronics.
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7.4 Servo Mechanism

Servo mechanism and electronics will change with time, and require occasional adjustment. The servo test monitors
the average seek time it takes the heads to execute a full loop seek—from cylinder 0 to maximum cylinder. Adjustment
of the servo requires the Dealer Service utilities, a host microcomputer, and an oscilloscope.

The servo mechanism timing may be checked either by dealer service software, or by oscilloscope. Complete
documentation tor the Dealer Service Utilities are detailed elsewhere in this document.

7.4.1 Servo Adjustment: ASM 310176 and 310221

1. Remove ac power from the drive.

2. Remove the drive mechanism from the metal cabinet, if mounted in an enclosure.

3. Place the drive mechanism on one side.

4. Remove the PCA card assembly from the drive mechanism, leaving the 30-pin preamp cable and motor wires

connected between the drive mechanism and the Backplane. Place the card assembly on its side, at a right angle to
the drive mechanism. Connect the dc power cable to the drive backplane. Be sure the plastic PCA spacers at the
corners of the PCAs remain intact during all service procedures.

Figure 7-2. Drive Configuration During Servicing

38




CORVUS DEALER SERVICE

5. Connect the oscilloscope as follows:
Channel A: to Backplane pin B24, ground to pin A77-A80, select 2V/div., dc coupled
Channel B:  to Backplane pin B27, ground to pin A77A80, select 2V/div., dc coupled
Trigger: channel A, negative edge, dc coupled
Timebase: 10ms/div.
Timing: 70ms * 2.5ms

6. Turnon the host microcomputer, then the Corvus drive, observing that the heads re-zero. The drive must come to
READY for the diagnostics to communicate with the drive.

7. Boot the Corvus Dealer Service diskette, select “Controller Diagnostics”, execute "DOWNLOAD DIAGNOSTICS”
(utility D) and then “ANALYZE SERVO” (utility I). The program will return the average seek time required to
execute a full loop seek. This should be 70ms, +2.5ms. If the returned value is out of tolerance, follow the
adjustment procedures below.

7A. Alternately, “FULL CYLINDER LOOPSEEK” (utility L) may be executed (in place of “"ANALYZE SERVQ”), which
executes an infinite full cylinder loopseek, but does not return a timing value. Use this utility for adjusting the
Servo electronics while observing the POSITION MODE and PES signals with the oscilloscope. If the displayed
signals are out of tolerance, follow the adjustment procedures below.

B P —

Figure 7-3. PES Signals Improperly Adjusted (left) and Properly Adjusted
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10.

11

NOTE:

Each of the following adjustments affect all others. The procedure may need to be repeated several times in order to bring all
signals into tolerance.

Using R105, adjust POSITION MODE signal so the rising edge occurs 70ms £2.5ms after falling edge. (Refer to
diagram 7-3.)

Using R62, adjust PES signal so that its peak-to-peak amplitude is 8.4 volts at the beginning or end of the
waveform, whichever is least (Refer to diagram 7-3.)

Using R122, adjust PES signal for slight undershoot at the last zero-crossing, and minimum ringing after this point.

7.4.2 Servo Adjustment: ASM 310006

L

2
3.
4

10.
11

12.

Remove ac power from the drive.

. Remove the drive mechanism from the metal cabinet (if mounted in an enclosure) or remove from baseplate.

Place the drive mechanism on one side.

. Remove the PCA card assembly from the drive mechanism, leaving the 30-pin preamp cable and motor wires

connected between the drive mechanism and the Backplane. Place the card assembly onits side, at aright angle to
the drive mechanism. Connect the dc power cable to the drive backplane. Be sure the plastic PCA spacers at the
corners of the PCAs remain intact during all service procedures.

Connect the oscilloscope as follows:

Channel A: to Backplane pin B24, ground to pin A77-A80, select 2V/div., dc coupled
Channel B: to Backplane pin B31, ground to pin A77-A80, select 2V/div., dc coupled
Trigger: channel A, negative edge, dc coupled

Timebase: 10ms/div.

Timing: 96ms +2.5ms

Turn on the host microcomputer, then the Corvus drive, observing that the heads re-zero. The drive must come to
READY for the diagnostics to communicate with the drive.

Boot the Corvus Dealer Service diskette, select “REV A DIAGNOSTICS”, and execute “SERVO ADJUST”.

View the PES and POSITION MODE signals on the oscilloscope while this utility is executing. The POSITION
MODE signal should be low for 96ms = 2.5ms. The PES signal should have a peak-to-peak amplitude of 8.4 volts at
the beginning or the end of the waveform, whichever is the lesser amplitude. The last zero-crossing of the PES
signal should have minimum distortion, a maximum of 2 volts overshoot, while thelast three zero-crossings of the
PES should be linear with respect to time. If any of these are out of tolerance, follow the adjustment procedures
below.

NOTE:

Each of the following adjustments affect all others. The procedure (steps 9-11) may need to be repeated several times in order to
bring all signals into tolerance.

Using R137, adjust POSITION MODE signal so that rising edge occurs 96ms +2.5ms after falling edge.

Using R194 adjust PES signal so that its peak-to-peak amplitude is 8.4 volts at the beginning or end of the
waveform, whichever is least.

Using R151, adjust PES signal for a maximum overshoot of 2 volts at the last zero-crossing, and minimum ringing
after this point.

Turn off the ac power switch.

40




CORVUS DEALER SERVICE

13. Connect the oscilloscope as follows:
Channel A: pin 2, IC at location B3. Use a ground on the servo board (refer to schematic for this PCA). Select
2V/div, dc coupled.
Trigger: channel A, negative edge, dc coupled.
Timebase: 100ns/div.
Timing: 200ns, including ghost images.
14. Turn on the ac power switch, and observe that the heads re-zero.
15. Boot the Corvus Dealer Service diskette, select “REV A DIAGNQOSTICS”, and execute “PLO ADJUSTMENT”.

16. View the waveform on the oscilloscope. The PLO pulsewidth should be less than 200ns, including ghost images. If
this signal is out of tolerance, follow the adjustment procedures below.

17. Using R185, adjust the PLO so that the width of the pulse is a maximum of 200ns (adjusting R185 until the
“whisker” trailing the waveform is eliminated, will result in proper adjustment). If this signal cannot be adjusted
within this tolerance, this PCA must be replaced.

7.5 Brake Mechanism

Inherent in the Winchester disk design is the direct contact between the heads and the disk surface after the drive has
powered off. Contact between these two components can be minimized by very fast acceleration of the platters after
power has been applied to the dirve, and very fast deceleration after power-off. The latter is taken care of by the
application of the solenoid brake mechanism applied to the motor hub after the platters have slowed sufficiently to no
longer aerodynamically support the heads above the disk platters.

The brake mechanism should be adjusted only when it is observed not to function properly. Normally, the brake should
“click” in and brake the spindle to a stop within 30 seconds after power-off. If this does not occur, the brake should be
adjusted following the adjustment procedures below.

7.5.1 Brake Adjustment
1 Remove ac power from the drive.

2. Remove the drive mechanism from the metal cabinet, if mounted in an enclosure.
3. Place the drive mechanism on one side.
4

Remove the four screws securing the unit bottom cover in place, and swing it aside being careful not to snare the
spindle ground strap.

CAUTION:

Do not loosen or remove any of the four studs that support the bottom cover. These secure the
sealed mechanism bottom plate and help maintain the integrity of the mechanism. Breaking this
seal will void the warranty.

5. Loosen the two screws securing the brake solenoid to the bracket, and move the solenoid away from the hub.

6. Insert a .02 to .03-inch thickness guage (a double-thickness business card will do) between the brake solenoid
plunger and the hub.

7. Move the brake solenoid firmly up against the hub, with the guage in place.
8. Tighten the screws securing the solenoid to the bracket, and remove the guage from between the hub and plunger.

9. Connect the dc power cable to the drive Backplane, and turn on the ac power switch. Check that the solenoid
functions when the power is applied to the drive.

WARNING:
Be careful not to touch the fan while the motor is tuming.
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Figure 74. Mechanism Adjustment

10. Power off the drive.

11 Replace the unit bottom cover.
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CHAPTER 8
DEALER SERVICE DIAGNOSTICS

8.1 Scope of Chapter

The Dealer Service Diagnostic Utilities are supplied to aid the technician in tracing faults in the Corvus disk drive
system, and speed the correction of these faults. The Drive Diagnostic, Controller Diagnostic and Track Diagnostic
utilities are covered in this chapter. The Mirror and Omninet Diagnostics are covered in the service manuals for those
products.

8.2 Introduction

Each Corvus Authorized Dealer Service Center will be supplied with Dealer Service Utilities. These utilities will help
the technician exercise and diagnose the Corvus disk and network systems.

The disk drive utilities consist of standard Drive Diagnostic for RevA and RevB, Controller Diagnostic which will
exercise and diagnose the drive utilizing the drive Z-80processor, and a rigorous Burn-In program which exercises and
tests the drive system infinitely (i.e. overnight). Also included is a single-track read-write diagnostic, for determining
the condition of a track.

Some versions of the diagnostic utilities display only 40 characters on the video monitor. When viewing the diagnostic
menu under each specific item, typing a question mark (?) will display an additional 40 characters of menu options.

8.3 Drive Diagnostics RevB

This program is essentially the same program provided on the Initialization diskettes supplied with each Corvusdrive.
All options within this program are non-destructive to data on the drive, with the exception of the FORMAT utility.

8.31 CRC

A good sector is defined as one capable of retaining all bits in the order they were written. When a block is read from a
sector, the CRC value is read with it and tested. Bit errors may occur in one of two ways:

1) physically (faulty media resulting in dropped bits and mismatched CRC bytes)
2) magnetically (miscellaneous bits written to the block resulting in mismatched CRC bytes)

The Cyclic Redundancy Code Test is a non-destructive test which reads each block of data, and checks it against its
CRC value. If for any reason, the CRC value does not match the block of data, the CRC checker/generator signals the
Controller that an error has been detected, and the processor halts operation. Any errors will be reported at the end of
the program.

Run this test several times to determine whether the error is due to faulty media (which will show up as repeated
errors) or random magnetic bit changes (which will show up as one-time errors). Tracks containing sectors with
repeated errors should be spared (use Drive Diagnostic utility PRM).

8.3.2 EXR

The exercise test seeks random sectors and reads the header information from that sector to verify the success of the
seek. Periods print to the video display for successful operations, asterisks for hard errors (errors that exist after ten
retrys) and question marks for soft errors (operations that succeed after at least one retry).

Pressing RETURN displays the error list, consisting of total number of passes (seeks), hard and soft errors. Any errors
reported should be followed by a CRC test to check for faulty sectors.

8.3.3 UPD
This utility rewrites the 2 copies of Controller Firmware into the first two cylinders of the drive. The Update utility

does not rewrite the Spare Track Table, Virtual Drive Offset Table or Interleaving Specification, nor is it destructive to
data.

Boot from the Corvus Utility diskette, and execute the Diagnostic program. Since it is not possible to update the
firmware on the boot drive, the system MUST first be booted from diskette.
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The program will display the default Controller Firmware file resident on the diskette (that contains the Update
utility). This will be in the form of:

ENTER CONTROLLER CODE FILE: CFxx.x
The current level of Controller Firmware for RevB drives at this writing is CF17.3.

I another vercinn ic tn hanced it chauld he entered now The highest (and therefore current) revision level should be
used whenever updating the Controller Firmware.

8.3.4 VSN
This utility displays the current versions of the Controller Firmware and Controller ROMs:

DRIVE 1: Vxx.x CORVUS SYSTEMS DD-MM-YY
CONTROLLER ROM VERSION: nn

where DD-MM-YY represents the release date of that Controller Firmware version, xx.x represents the Controller
Firmware version (i.e. CF17.3), and nn represents the suffix of the two Controller ROMs (i.e. 3.22 and 4.22). At this
printing, the current versions are:

Controller Firmware: CF17.3

Controller ROMs: 22

8.3.5 IMT

CAUTION:
This utility will destroy data on the drive.

The drive may at some time need formatting. This diagnostic-level, or bottom-level format writes the rudimentary
magnetic pattern to the tracks required before data may be retained properly. -

First turn the FORMAT to the ON (right) position, then execute the FORMAT program. Some versions of this utility
request a password, which is HAIL. When the Format has completed, the program will display:

FORMAT COMPLETE - NOW UPDATING FIRMWARE
ENTER CONTROLLER CODE FILE: CFxx.x

The program will now rewrite the Controller Firmware using the input file displayed. If another version of Firmware
is to be used, enter the filename now.

The FORMAT program writes default Drive Parameters to the drive (no tracks spared, Interleaving Spec = 9, VDO
Table: Drive 1 = 0), and should be updated as necessary after the FORMAT program terminates.

8.3.6 PRM

The Parameter option of the diagnostic program allows the checking and alteration of the Constellation Multiplexer
parameters (including Master Multiplexer Configuration Table and Polling Parameters) and Drive parameters
(including Spare Track Table, Sector Interleaving Specification and Virtual Drive Offset Table).

8.3.6.1 MUX
Selecting this option displays the Multiplexer table:

M M

£ XX
2K
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Only if a Master Multiplexer is used in the Constellation network is this table to be changed. In the instance that a
Master Mux is installed, each of the eight ports (M in the above table) should change to either “N” if no device is
connected to the port, “C” if a computer other than a DEC-System LSI-11 is connected to the port, or “L” when an
LSI-11 is used, or left an “M” if a Host Mux is connected to that port.

Polling Parameters is the next option of the program. When the drive is used with a Constellation local network with
Intertec Superbrain or Radio Shack TRS-80 computers, the Polling Parameters should be changed:

Standard Polling parameters: 180,16,32,0
For Superbrain and TRS-80:  180,32,32,0

8.3.6.2 DRIVE
Selecting this option displays the spare track table. Whenever a track is found to contain a faulty sector, that track must
be removed from service, and a spare track used.

These bad tracks are eliminated by listing them in the Spare Track Table. This utility enables the user to:
ADD a track to the Spare Track Table (remove it from service)
DELETE a track from the Spare Track Table (restore it to service)
LIST the Spare Track Table
QUIT or exit from the spare track routine

The track number containing the faulty sector must first be calculated. The formula for this is:
T=(CxN)+H

where T is the track number to be calculated, C and H are the cylinder and head numbers respectively, returned by the
CRC program. N is the number of data surfaces of the drive. These are as follows:

11IMB = 3 data surfaces
20MB = 5 data surfaces

The resulting track number should be spared.

The Sector Interleaving Specification is the next option of the program. Interleaving, or skewing, is defined as the use
of an offset constant in the sequential numbering of sectors. This value for 11IMB and 20MB eight-inch drives is nine
for all computer systems except the DEC System LSI-11 which uses a value of five. Sector Interleaving is shown in
figure 4-6.

Check the Interleaving Specification whenever the drive is first received, and whenever it is formatted.
Next, the Virtual Drive Offset table should read:
DRIVE 1 0
unless otherwise instructed by the Corvus User Guide. This table should be checked when the drive is first received,

and whenever the drive is formatted.

8.3.7 SET
This utility allows the user to change the slot number, drive number, or drive type of the drive to be tested.

8.3.8 QUIT

Selecting this option exits the program, and returns the user to the main Dealer Service menu.

8.4 Controller Diagnostic
The purpose of the Controller Diagnostic program is to provide comprehensive testing for the Corvus disk drives.

45




CORVUS DEALER SERVICE

8.4.1 General Description:

The Controller Diagnostic program is a combination of Z-80, host system machine code and high-level language
programs which allow the technician to directly communicate to the Intelligent Controller of the disk drive. The code
breaks down into three parts as follows:

High-level language terminal program: The high-level portion of the program makes the host

A~ b PN | EPRPRY Y P SO R -

computer o somi intclligent torminal which can comumuiicate with the diive Conbiviiern. Thieic ate
several features implemented in the high-level program, such as base conversions, slot selection and
the driver which downloads the code to the drive Controller.

Host system machine code: The machine code provides the low-level interface to the drive Controller.
it transmits and receives data from the Controlier according to the parameters passed to it by the

QIed 21C1 QiU

high-level program. It is slot selectable and contains a one second time-out feature which allows the
program to recover if the drive is not responding.

Z-80 code: the Z-80 code is the heart of the diagnostic and is the largest portion of the program. It
performs the commands which are passed to it by the high-level program via ASCII characters. It
consists of three blocks of code which are loaded to different locations in the Controller memory.

8.4.2 Controller Diagnostic Commands
The following is a detailed description of each function of the Controller Diagnostic. Please note that there should be
no spaces in the commands unless the notation <space> is specified.

Whenever the entry of a Controller Diagnostic command results in the response

//x (VN) ?I’
where x is the command entered. Be sure the continuation of this test is appropriate; these commands are destructive
to data.

During normal operation, when an error is encountered, the Controller will repeat the operation in an attempt to
succeed. All errors returned by the Controller Diagnostic are reported without retrying the command.

8.4.2.1 A) ABORT DIAGNOSTIC:

This command allows the operator to leave the diagnostic and return to the command level of the operating system.
The format for this command is:

A<returr>

8.4.2.2 B) MACRO MENU:
This command allows the operator to create a Macro program. The computer will prompt you with:

W)RITE MACRO X)ECUTE MACRO

Enter W to create a Macro program. The format for this command is:
W <return>

The computer wil return with the prompt:

ENTER COMMANDS FOLLOWED BY <RETURN>
TO END ENTRY, TYPE ‘END’' <RETURN>

Enter single-letter Controller Diagnostic commands from this Controller Diagnostic menu, one at a time, each
followed by <return>. The Macro list should begin with “D”, and terminate with “END”. The computer will then
prompt you with:

DATA OK?
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Entering a “n” will return the Controller Diagnostic command prompt. Entering a “Y” will result in the computer
prompt:
ENTER MACRO FILENAME =>

Enter the name you wish to call the Macro program you have just created (maximum 11 characters). The computer will
respond with:

* MACRO FILE WRITTEN TO DISK *

The Macro file can be executed by selecting “X” from the Macro Menu. The computer will prompt you for the
filename:

ENTER MACRO FILENAME =>

Enter the filename of the Macro program you have previously created, and press <return>. The Macro program will
begin execution:

* EXECUTING MACRO ==> xx.MAC *
and finish with:
* END OF MACRO PROGRAM *
A sample Macro program with the name of “TEST” is on the Dealer Service Utilities diskette.

8.4.2.3 C) CHANGE SLOT NUMBER:

This command allows the operator to change the slot number of the drive under test. The default valueis set to slot 2 at
the start of execution. (Note: It is possible to have multiple drives under test by starting execution, then changing slot
numbers. You will have to return to the original slot to view test results.) The format for this command is:

C <return>

The computer will prompt you for the slot number as follows:
ENTER SLOT NUMBER (DEFAULT=2) ?

Enter the slot number desired and press <return>.

8.4.2.4 D) DOWNLOAD DIAGNOSTIC:

This command must be executed before any of the tests can be performed on the drive. This command loads the Z-80
code into the memory of the drive Controller. The FORMAT switch must be on before downloading the diagnosticin
order for the program to function correctly. The format for this command is:

D <return>

8.4.2.5 I) ANALYZE SERVO:

This command allows the operator to measure the seek time of the servo without an oscilloscope. The format of this
command is as follows:

I <return>
The Controller will perform 256 seeks and then report the average seek time in milliseconds. This number should be

70ms *+2.5ms if the servo is in tolerance.

8.4.2.6 J) SINGLE DO SEEK:

This command instructs the Controller to seek to the cylinder specified in the command. It is used to move the heads to
a specific cylinder to observe servo tracks. The format for this command is:

cce ] <return>

where ccc represents the desired cylinder number in hexidecimal.
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8.4.2.7 L) FULL CYLINDER LOOPSEEK:

This command instructs the controller to continuously seek from cylinder zero to maximum cylinder. This command
can be used to check servo action and to adjust the servo board. The Controller will continue seeking until a new
command is issued. The format for this command is:

. <return>

8.4.2.8 P) PRINT QUIET SUMMARY REPORT:
This command allows the operator to view the results of the sector quiet command. The results are printed in the
following format:

1) SEEK ERRORS: Seek errors are represented in the following format:
ccc:ddd:ee

where ccc is the desired cylinder in decimal, ddd is the cylinder in decimal which was actually found and ee is the
error code. See the error codes in section 8.4.3.

2) CRC ERRORS: CRC errors are represented in the following format:
ccc-h xxxxx

where cccis the cylinder number in decimal, h is the head number in decimal, and xxxxx is the number of errors in
decimal.

3) TOTAL SEEKS: This number represents the number of seeks the Controller has performed so far. The number
will be in decimal.

4) SEEK TIME: This number represents the total time spent performing seeks in milliseconds. The average seek time
can be calculated by dividing seek time by the number of seeks.

5) RPM: These numbers represent the minimum and maximum speed of the drive during the execution of the sector
quiet diagnostic.

8.4.2.9 Q) SECTOR QUIET PROGRAM:

CAUTION:
This command will DESTROY data on the disk, including Controller Firmware.

This command instructs the controller to begin executing the sector quiet diagnostic. This diagnostic is a very
comprehensive test of the drive media and electronics. The Controller performs continuous seeks, reads and writes at
random locations on the disk. The results of this test are obtained by the command documented in 8.4.2.8. The format
of this command is:

Q <return>
The Controller wiil respond with:
Q (YIN) ?

Enter Y <return>> to begin the test, enter N to abort. The Controller will continue this test until a new command is
issued.

8.4.2.10 S) READ SCAN DISK:

This command instructs the Controller to perform a sector verify pass (CRC check). The results of the scan will be
added to the sector quiet results which are available thru the command documented in 8.4.2.8. The format for this
command is:

S <return>

The Controller will continue to read scan the disk until a new command is issued.
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8.4.2.11 T) SINGLE CYLINDER SEEK SCAN: :
This command instructs the Controller to single step across the disk. This can be used to observe the servo tracks as
the heads move across the platters. The format of the command is:

T <return>

The Controller will continue to seek scan until a new command is issued.

8.4.2.12 X) WRITE SCAN DISK:

CAUTION:
This command will DESTROY data on the disk.

This command instructs the Controller to perform a bottom level format of the drive. This will not write Firmware, it
will simply format the entire disk. The format for this command is:

X <return>
The Controller will respond with:
X (YIN) ?

Enter Y to write scan the disk, enter N to abort. The Controller will continue to write scan the disk until a hew
command is issued.

8.4.2.13 Y) REZERO HEADS:
This command instructs the Controller to position the heads on cylinder zero. The format for this command is:

Y <return>

8.4.3 Error Codes
The error codes returned by the command documented in 8.4.2.8 are as follows:

00 — Hardware detected fault in read or write
01 — heads move off track while not seeking
02 — seek time out

03 — Phase lock oscillator error (PLO)

04 — sector CRC error

05 — cylinder adress mismatch

06 — read after write verify error

07 — guard band detected in data region

08 — read sector time out

09 — write sector time out

10 — bad track list overflow

11 — sector locate error

8.5 Burn-In Program

CAUTION:
This command will DESTROY data on the disk.

Selecting the Burn-In program (menu option #4) will automatically begin the polling of the host computer slots. The
program determines the type of drive in that slot, and the burn-in procedure begins on all drives attached to the host
system.
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The Burn-In program is a rigorous read-write routine which steps through the drive one chunk at a time, reading and
writing specific patterns to each of the sectors. The program divides the disk media into chunks by dividing the total
number of sectors by 256.

The Burn-In program begins with the highest chunk number. When the read/write test is completed for the current
chunk, a random 256-sector read test is executed over the complete disk drive. When this is complete, the chunk
number is decremented by one, and the test repeats.

The program may be halted at any time by pressing the <return>> key or the SPACE bar. This displays a sub-menu:
C)ONT L)JIST R)ESTART QUIT

8.5.1 C)ONT
Entering a “C” will cause the program to continue from where it left off.

8.5.2 DIST
Entering a “L” will cause the error list to be displayed (for example):

*** SLOT NUMBER 2 ***

CURRENT TIME = 0,75

TOTAL ERRORS: 0

HARD ERRORS : 0

SOFT ERRORS : o0

DO YOU WANT A COMPLETE LIST (Y/IN)?

Slot number refers to the host slot that the disk drive is interfaced to. Current time refers to A) the pass number and
B) the current chunk being tested.

Total errors refers to the total (hard and soft) errors encountered by this program on this drive since the beginning of
this program. Hard errors are those disk read or write errors which, after 15 re-reads or 3 re-writes, are still in error.
Soft errors are those read or write errors which, after at least one retry, have been corrected. Requesting a complete list
will result in a display of the specific tracks with the error results for each (refer to section 9.4 for detailed information
on error codes).

8.5.3 R)ESTART
Entering an “R” will begin the program again from the beginning. All error counters will be rezeroed.

854  QUIT
Entering a “QQ” will return to the Dealer Service Diagnostic menu.

8.6 READ BURN-IN RESULTS
This program allows the burn-in results of all drives to be output to the video display or printer:

***SLOT NUMBER n ***

CURRENT TIME = p,cc

TOTAL ERRORS:  x

HARD ERRORS : vy

SOFT ERRORS : =z

[followed by a detailed listing of all errors]

where n is the number of the siot that the drive is connected to, p is the pass number, cc is the current chunk being
tested, and x, y and z are the total errors, hard errors, and soft errors, respectively.
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8.7 Track diagnostic
The Track Diagnostic Utility is a helpful tool for exercising a particular track suspected of having media problems. This
program is destructive to data, and should be used only if a backup of the data exists.

Selecting option 3 from the Dealer Service Diskette will result in the Slot Number and Drive Number prompts. Enter
the appropriate values. Pressing <escape> will exit the program.

The prompt SERVO ACTION (YIN)? is displayed. If the Servo mechanism is not suspect, enter an “N”.

For each pass (or “pattern”), the test displays the pattern number, the track being tested, and the beginning sector for
that track.

The Track Diagnostic begins with a read from the first sector on the specified track. This is followed by a write of a
specific pattern to that sector, and then a verification of the write. If this is all successful, a dot is printed on the screen. If
an error is detected, an asterisk is printed. The test is then repeated on the next sector.

Pressing the <return> key or SPACE BAR will halt the test, and display the submenu:
C)ONTINUE DL)IST ERRORS R)ESTART Q)UIT

8.71 C)ONTINUE

Entering a “C” will cause the program to continue on as it was before interruption.

8.7.2 L)IST
Entering a “L” will display an error summary (for example):

*** ERROR SUMMARY ***
PASS NUMBER: 0

2160 TOTAL READS
1080 TOTAL WRITES

0 TOTAL HARD ERRORS
0 TRACKS WITH HARD ERRORS

0 TOTAL SOFT ERRORS
0 TRACKS WITH SOFT ERRORS

The pass number refers to the total number of loops using 256 different patterns to write to those tracks.

The total reads and writes refers to the number of times the sector was written to and read from. The number of reads
should always be twice the number of writes.

Hard errors are those disk read or write errors which, after 15 re-reads or 3 re-writes, are still in error.
Soft errors are those read or write errors which, after at least one retry, have been corrected.

8.7.3 R)ESTART
Entering an “R” will begin the program again from the beginning. All error counters will be rezeroed.

8.7.4 QUIT
Entering a “Q” will return to the Dealer Service Diagnostic menu.

8.8 Drive Diagnostics RevA
This diagnostic program offers many of the same options as the RevB Drive Diagnostics, as well as some adjustment
utilities unique to the RevA drive. For those utilities not listed here, see Drive Diagnostics, RevB in this chapter.
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8.8.1 AD]
Selecting this option displays a submenu offering either the PLO adjustment, SERVO adjustment or QUIT.

The PLO option executes the proper signal sequence required for adjusting the PLO on the Servo PCA. Execute this
utility and follow the instructions in chapter 7 for adjustment of the Servo PLO.

The SERVO option executes the proper full loop seek required for checking the timing of the Servo electronics.
Execute this utility and follow the instructions in chapter 7 for adjustment of the Servo PCA.

Selecting the QUIT option returns the user to the RevA Drive Diagnostic menu.
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FAULT ISOLATION PROCEDURES
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CHAPTER 9
FAULT ISOLATION PROCEDURES

9.1 Scope of Chapter

This chapter contains procedures for testing and troubleshooting the Corvus disk system. Recommended test
equipment is listed, as are error codes. A troubleshooting flowchart and list of common failures and procedures
pertaining to this chapter may be found at the end of this chapter.

9.2 Introduction

Like any sophisticated electronic device, the Corvus disk drive may, at some time, fail. When failure occurs, it usually
occurs when the drive is powered on. If the drive is used regularly each day (8 hours or more), leave the drive on
indefinitely. This will avoid placing the maximum load on the drive at power-on and extend the life of all drive
components.

.3 Tools
z'he following test equipment is recommended as a minimum for troubleshooting and repair of the Corvus disk drive:
1 Oscilloscope, dual trace, 35 MHz minimum bandwidth
Two calibrated X10 test probes with ground clips
Digital Multimeter (£0.1 percent accuracy) with test leads
Host microcomputer: Corvus Concept or Apple II+ (48K), Corvus Interface PCA and 34-pin flatcable

Lok W

Corvus Dealer Service Diagnostic Utilities diskette (currently these are available for the Corvus Concept and
Apple II computers)

9.4 Error Codes
For each command sent to the drive by the host operating system, a single-byte error code is returned. It is the
responsibility of the operating system to interpret the error code and take appropriate action.

Errors returned by the Controller are listed below. Errors less than or equal to 127 hexidecimal are non-fatal. Those
errors greater than or equal to 128 are fatal errors.

The format of the error code is shown below:

bit | bit | bit | bit | bit | bit | bit | bit
7 6 5 4 3 2 1 0

The eight-bit error code is broken into four segments. Bit 7, when set, indicates that the reported error is a fatal error.
Bit 6, when set, indicates that the reported error occurred during the verify (read after write) sequence of the write
command. Bit 5, when set, indicates that one or more retrys were attempted before the error was reported. Bits 0-4
represent one of the 21 codes which describe the error (refer to the error lists in this section).

9.4.1 Interpreting Error Codes
Depending on the condition of bits 5-7, there are up to four different error codes for each error condition. To determine
the actual error condition, these procedures should be followed:

1. Iftheerrorcode valueis greater than or equal to 128, a fatal error occurred. Subtract 128if the value is greater than
or equal to 128.

2. Iftheremaining value is less than 64, the error occurred during a disk read. If the value is greater than or equal to
64, the error occurred during the verify portion of a write command. Subtract 64 if the value is greater than or
equal to 64.

3. Iftheremaining value is less than 32, no retrys were attempted. If the value is greater than or equal to 32, at least
one retry was attempted before the error was reported.
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When no error has occurred, an original error code value of zero will be returned.

Consistent 171 or 235 errors at the same block location indicate bad disk media. Execute the CRC test and follow the
instructions for sparing tracks (PRM options, Drive Diagnostics, chapter 8).

Consistent 255 errors indicate that the Controller PCA may need replacing.

Table 9-1. Decimal Disk Ltrror Codes

<127 =128
Non-Fatal Fatal

32 soft error
128 160 192 224 error in preparing R/W
129 161 193 225 seek timeout
130 162 . 194 226 seek fault
131 163 195 227 seek error
132 164 196 228 header CRC error
133 165 197 229 rezero timeout
134 166 198 230 rezero fault
135 167 199 231 drive not online
136 168 200 232 write fault
137 169 201 233 format protected
138 170 202 234 read fault
139 171 203 235 data CRC error
140 172 204 236 sector locate error
141 173 205 237 write protected
142 174 206 238 illegal sector address
143 175 207 239 illegal command op code
144 176 208 240 spare track table overflow
145 177 209 241 overlay failure

254 verify error (burn-in test)
255 controller timeout (diagnostic utilities)
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Table 9-2. Hexidecimal Disk Error Codes

<7FH =80H
Non-Fatal Fatal

20 soft error
80 Ao Co Eo error in preparing RIW
81 Al C1 E1 seek timeout
82 A2 C2 E2 seek fault
83 A3 C3 E3 seek error
84 A4 C4 E4 header CRC error
85 AS Cs Es rezero timeout
86 A6 Ceé Eé6 rezero fault
87 A7 C7 E7 drive not online
88 A8 Cs Es8 write fault
89 A9 Co E9 format protected
8A AA CA EA read fault
8B AB CB EB data CRC error
8C AC CcC EC sector locate error
8D AD CcD ED write protected
8E AE CE EE illegal sector address
8F AF CF EF illegal command op code
90 Bo Do Fo spare track table overflow
91 B1 D1 F1 overlay failure

FE verify error (burn-in test)
FF controller timeout (diagnostic utilities)
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Table 9-3. Signed Decimal Disk Error Codes

<-129 =-128
Non-Fatal Fatal

-224 ] soft error
-128 -96 -04 -34 €110L 1L prepating n Yy
-127 -95 -63 -31 seek timeout
-126 -94 -62 =30 seek fault
-125 -93 -61 -29 seek error
-i24 -92 -60 -28 header CRC error
-123 -91 -59 -27 rezero timeout
-122 -90 -58 -26 rezero fault
-121 -89 -57 -25 drive not online
-120 -88 -56 -24 write fault
-119 -87 -55 -23 format protected
-118 -86 -54 -22 read fault
-117 -85 -53 -21 data CRC error
-116 -84 -52 -20 sector locate error
-115 -83 -51 -19 write protected
-114 -82 -50 -18 illegal sector address
-113 -81 -49 -17 illegal command op code
-112 -80 -48 -16 spare track table overflow
-111 -79 -47 -15 overlay failure

-2 verify error (burn-in test)
-1 controller timeout (diagnostic utilities)
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9.5 Troubleshooting Procedures

When a disk drive fails to function normally, the problem may range from a faulty sector to total drive failure. It is the
responsibility of the service technician to interpret the symptoms, isolate the faulty component, substitute a
replacement, and thoroughly test the drive before returning it to service.

Corvus provides its Dealer Service Centers with diagnostic utilities and service documentation to aid the technician in
servicing Corvus products. The Dealer Service Utility diskettes include diagnostics for testing all phases of drive
operation. These utilities are described in Chapter 8, “Dealer Service Diagnostics”.

Also included in this chapter are a Disk Drive Troubleshooting Flowchart, and a list of Common Symptoms and
Solutions. The text in this section follows the flowchart located at the end of the section and should be referred to while
following the text.

In using the troubleshooting aids provided, take the following precautions:

1. Make sure all drives have the current version of Controller Firmware and Controller ROMs. QOld versions of
either may be incompatible with current versions of software.

Be sure to disconnect the ac power cord before replacing any modules.
Use only known good components when substituting.

Retest the system after each component has been substituted.

IS S

Check and adjust the Servo electronics each time the Servo PCA is replaced.

9.5.1 On-Site Checks

There are several quick checks that can be taken that do not require disassembly of the drive:

Be sure the ac power cable is plugged in, and the power switch is turned on.

Examine the front bezel switches to verify their proper settings.

On the rear bezel, check that the CORCOM unit has the correct line voltage and fuse selected.
Verify that the interface cable is not damaged, and has been properly connected at both ends.

Check to see that the interface is in the correct bus slot (where applicable) of the host computer.

AU A

Communication with the drive must first be established in order to further diagnose any faults. The first
indication of this is the READY LED. If this does not light, turn the FORMAT switch on (right position) and toggle
the RESET switch. If the READY LED now lights, update the Controller Firmware on the drive (UPD option,
Drive Diagnostics, Chapter 8).

9.5.2 Isolate the Problem :
Malfunctions in the Corvus disk system may be divided into three catagories:

1 Magnetic (Controller Firmware integrity, data integrity, format integrity, boot image integrity),

2. Electronic (host computer function, Corvus drive Servo, Controller, Read/Write electronics function, power
supply)
3. Environmental (power stability, temperature and humidity limits).

The first step in analyzing faults in the Corvus disk system is to isolate the drive from other devices. This includes
removing networks (such as the Constellation and Omninet local networks) and backup devices (such as the Corvus
Mirror). Using a known good Interface PCA and flatcable, connect the Corvus disk drive to a known good host
computer.

Before any diagnosis of the Corvus disk drive can be carried out, the symptom must be duplicated. If the problem does
not reoccur within a reasonable amount of time, run the burn-in diagnostic program overnight to thoroughly test the
drive.
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9.5.3 Drive Not READY

In order to troubleshoot faults in the Corvus disk drive, it must first be in the READY condition, indicated by the
READY LED being lit. First, power on the drive and wait approximately 90 seconds. The READY LED alone should
light, and if this does not occur, steps must be taken to correct it.

9.5.3.1 Interface

The host computer interface PCA or cable could be defective, not allowing the drive to reach the READY condition.
Disconnecting the flatcable from the drive PROCESSOR connector will isolate the drive. If the READY LED now
lights, replace the interface components, one at a time, to isolate the faulty module.

9.5.3.2 Controller Firmware

During the normal power-on sequence Controller Firmware is read into the Controller RAM. If the Controller
Firmware has been disrupted and no longer contains the proper code, the drive will not be READY after the power-on
sequence completes.

To determine if this is the cause of the symptom, turn on the FORMAT switch and toggle the RESET switch. This will
reset the Z-80 Controller, and if the drive passes the hardware self-test, will ignore the Controller Firmware. If the
READY LED now lights, faulty Controller Firmware is indicated and the UPDATE utility must be executed to rewrite
the Controller Firmware code. After this has been done, turn off the FORMAT switch and toggle the RESET switch.
This again will reset the Z-80 Controller which will read the newly-written Controller Firmware into the on-board
RAM.

9.5.3.3 Power Supply Voltages
If the fault has been determined to be a drive hardware failure, the first action taken should be to check the power
supply voltages.

Check the voltages when the drive is first received, and because of line voltage variations between locations, at the
customer site also. If any of the dc output voltages cannot be brought within tolerance, the power supply must be
replaced.

Using a DVM, follow the voltage check and adjustment procedures outlined in section 7.3 of this manual. The ten-pin
dc power connector and the two-pin motor power connector, located at the upper right corner of the drive Backplane,
should be checked for a clean and tight fit. Measuring the voltages at the drive Backplane power pins will verify that the
power connector and cable are in good condition.

Inspect the dc power cable for breaks. The CP129 has a cable with connectors at both ends, while most others use
solder connections where the cable attaches to the supply. The power cable may be faulty if the voltages are not present
at the drive Backplane.

Symptoms indicating power supply failure include front bezel LED:s failing to light, drive motor failing to turn or speed
fluctuating, heads slamming against inner crash stop, and drive going off-line (drive error 255).

Dc output of the power supply is a function of the correct ac input; the dc voltages wiil not be correct if the improper
line voltage is selected. To verify that the proper line voltage has been selected, locate the CORCOM unit on the rear
bezel of the drive cabinet. This unit contains the fuse and voltage selection PCA. If the voltage is change, be sure that
the line fuse is also changed. (Refer to section 2.4 for instructions.) Symptoms indicating incorrect line voltage selection
include dim or dark LEDs, low motor speed and extreme heat output.

9.5.3.4 RESET Line

the voltages at both sides of pull-up resistor R3 on the Controller/Logic PCA. One side of the resistor is connected to
the +5V supply, and should show a steady +5V. The other side of the resistor is connected to the RESET line, and should
be a TTL-level high signal (+2.5V minimum). If the voltages are not within tolerance, replace the IC at loction B1
(74LS08) if it is socketed. If it is not socketed, replace the Controller/Logic PCA.
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Figure 9-1. Location of R3 for testing of RESET.

9.5.3.5 Drive Electronics
If the READY LED will not light, and the power supply is operating properly and the voltages are within tolerance, it is
probably due to a faulty component within the drive electronics.

Sometimes symptoms indicating a faulty drive PCA are in fact caused by poor contact between connectors. Power
supply connectors, PCA edge connectors, IC sockets and switch contacts are some of the connectors which may lose
contact, and result in a malfunctioning drive. Reseating all connectors and using an eraser on all gold edge connector
pins will help eliminate any oxidation that may have built up, causing improper contact. Also, reseating socketed ICs on
the Controller/Logic PCA will ensure good pin connections. Simply disassembling and reassembling the drive may
eliminate symptoms that seem to indicate faulty electronics.

WARNING:
Alvways turn off ac power and disconnect power cord before replacing any components.

Replace the drive electronics with a known good set:

1 Remove power to the drive.

2. Disassemble the drive and remove the electronics card set as outlined in sections 6.3 and 6.5.
3. Install a known good electronics card set.
4

Power on the drive.
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If one of the PCAs was faulty, the READY LED will now light. The next step is to isolate the faulty PCA by replacing
the known good PCAs, one at a time, with the original ones:

1 Remove power to the drive.

2. Remove one known good PCA.
3. Instail one origindl I'CA.

4. Power on the drive.

Repeat the above four steps until either the READY LED light does not light after the drive has been powered on,
or all original PCAs have been re-installed. If, after re-installing an original PCA, the drive is not READY, remove
and label the original PCA last installed as faulty, and re-install the other originais.

If the servo mechanism is behaving irratically, the servo parameters should be checked for proper adjustment as
outlined in section 7.4. If after adjustment, the servo still behaves irratically, the Servo PCA should be replaced, and the
new one readjusted if necessary.

If, after installing all original PCAs the READY LED does not light, the drive mechanism should be replaced.

9.5.3.6 Drive Sealed Mechanism

The Drive Mechanism is a sealed unit with no internally serviceable parts. The only adjustment on the Drive
Mechanism is that of the brake solenoid (section 7.5). Any other malfunctions with the Drive Mechanism necessitate
replacing the drive module.

Drive Mechanism failure may be due to any one of the following:
1 Microchip failure

2. Drive motor failure

3. Preamp failure (where applicable)

4. Servo track failure

Failure of the platters to turn could be caused by a misadjusted or defective brake mechanism. Check the brake for
proper function and adjust if necessary (section 7.5).

Servo tracks will weaken as the drive ages, and can be seen as noise on the PES. Connect an oscilloscope to the drive as
outlined in the Servo Adjustment (section 7.4) and execute the CRC test. The PES should be quiet while positioned on a
cylinder. The more noise seen in the signal, the weaker the servo track has become. A servo track that is defective will
show distinct spikes in the PES (figure 9-2). Six-hundred millivolts of noise is considered the operable limit.

9.5.4 Link Inoperative

If the drive powers on, spins up to speed, passes the selt-test and the READY LED Lights, certain basic circuits and
sub-systems within the drive are working. The test does not, however, verify the integrity of the Disk Operating
System (DOS), the disk media or much of the drive electronics and power supply. If the DOS is damaged or not
properly patched for communication to the Corvus disk drive (initialization procedures, Corvus User Guide), the drive
will not function properly.

Linking is the process of booting the host computer with the Corvus-patched DOS. The type of DOS depends on the
type of computer system, and should be a known good copy, patched for the Corvus drive. For those systems that do
not store a DOS image on the Corvus drive and then boot dlrectly from the Corvus (CP/M does not), booting the
standard DOS and executing the LINK program wiil establish the patch.

Corvus recommends that the Corvus Dealer Service Centers keep on hand archival, known good Corvus-patched
copies of the DOS for the specific computers serviced at that location. This will ensure that a new DOS copy may be
substituted for the users’ DOS for troubleshooting purposes.
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A PSSO

Figure 9-2. PES as a Result of Good Servo Track (left) and Bad Servo Track (right)

9.5.4.1 Check Link Action
Boot the computer using a known good boot image or link software. When this has been done, list the directory of the
drive or volume. If this fails or a drive error is returned, steps must be taken to correct this.

9.5.4.2 Power Supply

The power supply voltages should be checked and adjusted if necessary before any further testing is done. Without
proper voltages, the read amplifier on the Read/Write PCA will be referencing incorrect thresholds for the data signal,
possibly mistaking a good sector for a CRC error.

9.5.4.3 CRC Test

Execute the CRC test. This will verify the condition of the drive media. The CRC test will report either no errors or the
cylinder, head and sector numbers of the faulty sector. If the CRC errors are encountered, the complete track must be
spared (PRM option, Drive Diagnostics, Corvus User Guide).

Sometimes the CRC test will not begin (READY LED remains lit) or will not finish (BUSY LED flickers momentarily,
and then the READY LED alone lights). A misadjusted power supply or improper format could cause this, as could
incorrect Read/Write PCA jumper selection (refer to section 5.4). Check that these are set correctly. If a servo track is
damaged, the heads will not seek past that cylinder, and the CRC test will fail. Also, a damaged copy of the CRC
program could cause problems, making it impossible to trace problems without a known good copy of the utilities.
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9.5.4.4 Servo Test

If servo action seems erratic or if read or write errors are encountered, the Servo Test (Drive Diagnostic utility EXR)
should be executed. This program is not destructive to data.

The program commands the heads to seek random sectors and verify the block of data in that sector. Dots print on the
screen for sector reads completed without error, an asterisk prints for hard errors encountered during a read, and a
Guestion mark prints for coft errore encanntered during a read. Pressine RETURN will list all errors. If any errors are
encountered, the Controller Diagnostic command Analyze Servo (I) should be executed, and the servo electronics
checked and adjusted if out of tolerance (section 7.4).

9.5.4.5 Controller Firmware

Controller Firmware should be rewritten at this point and the drive parameters checked (Drive Diagnostic utility
PARAM) if this has not been done already. The Z-80 Controller does not check each block in the Controller Firmware
area to check that it is legitimate Controller Firmware code, and will attempt to load it into the on-board RAM when
the drive is powered on. If the READY LED lights after power-on, this is noindication that all the Controler Firmware
code is intact. Rewrite the Controller Firmware using the Drive Diagnostic utility UPDATE. Rewriting Firmware is
non-destructive to data.

9.5.4.6 Boot ROM
Some computer systems use aboot ROM on the Interface PCA to boot a DOS image from the boot area of the drive. A

faulty memory loction in this ROM may cause the drive to fail at boot time. Replace only with a tested, known good
replacement.

9.5.4.7 Interface Components
A defective Interface PCA or cable may be the cause of problems with the drive. Replace both, only with tested, known
good replacements, and reinstall originals, one at a time, retesting the drive after each.

9.5.4.8 Drive Initialization

Corvus provides drive initialization software for each computer operating system (CPIM, Apple DOS, UCSD Pascal,
NEWDOS, IBMDOQOS, CCOS, etc). These utilities initialize the platter surface for accepting a DOS boot image (where
applicable) as well as directory and data area.

These areas of the disk, if disturbed either physically or magnetically, will no longer retain the correct information
sought by the CATALOG or DIRECTORY listing commands. In this case, the initialization procedures (i.e. PUTGET,
PSYSGEN or BSYSGEN) must again be executed to properly initialize the disk surface (refer to the Corvus User Guide
for initialization procedures). Be sure to use archival, known good copies of all software whenever initializing the drive.

Any problem persisting after following the flowchart to this point lies either with the drive electronics or the disk
media. The electronics should be tested, and if this is not found to be the cause of the problem, the drive should be
re-initialized, using a new copy of the software utilities.

9.6 Final Adjustments and Tests

When the faulty module in the drive has been replaced and the problem eliminated, the repair process is only halfway
completed. Final checks and adjustments must be made and the drive tested thoroughly overnight before it may be
returned to service.

9.6.1 Proper Headlock Operation

First determine which type of headlock the sealed mechanism has. To check the headlock mechanism for proper
function, power off the drive and, in the case of the manual headlock device, secure the heads by turning the headlock
screw located on the side of the sealed mechanism (no action need be taken for autolock mechanisms). Tip the servo
end of the drive (the end with the Backplane PCA) three to four inches off the working surface. If the headlock
mechanism is functioning properly, the heads will not skate towards the spindle. If the heads move, this indicates a
faulty headlock, and the drive mechanism must be replaced to remedy the problem.
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9.6.2 CRC Test

The drive media must be verified reliable before the drive can be certified usable. The CRC test should be executed
before and after the drive image is restored with the Mirror, to check that no sectors have been destroyed. Tracks with
faulty sectors should be spared using the PARAM option of the Drive Diagnostics (refer to section 8.3.6).

9.6.3 Servo Check and Adjust

Even though the servo electronics may have been checked and adjusted at some time during the troubleshooting
procedures, they must be checked now, and adjusted if necessary. Changing PCAs or adjusting the power supply
voltages will affect the servo action, as will changing the drive sealed mechanism itself.

9.6.4 Install and Test Mirror

If a Corvus Mirror backup device was part of the original disk system, it should have been removed from the system as
one of the first steps in troubleshooting the drive. Having traced and replaced the faulty component in the drive, the
Mirror should now be installed and tested. Refer to the Corvus Mirror Service Manual for procedures on
troubleshooting and servicing the Mirror.

9.6.5 RESET Line

Checking the RESET line should be a routine function performed each time the drive is serviced (refer to section
9.5.3.4 for instructions). Whether or not this procedure was previously performed on this drive, it should be done now.
If the voltage of the TTL-high signal at R3 is not within tolerance, follow the replacement procedures outlined in
section 9.5.3.4.

9.6.6 CRC Test

Executing the CRC test once again, verifies that elementary communication exists, and that no sectors were
accidentally destroyed by restoring a faulty Mirror image.

9.6.7 Power Supply

After troubleshooting procedures have been completed, the power supply voltages must be checked once again before
the drive can be tested. This is to ensure that the Burn-In test is testing a properly adjusted drive.

9.6.8 Burn-In Test
The Burn-In test is the final endurance test of the drive, revealing any malfunctions as hard or soft errors. This
program tests the seeking, reading and writing abilities of all drives connected to the host computer.

The Burn-In test should be run, at a minimum, overnight after all repairs and adjustments on the drive have been
completed. If any sectors experience errors, the Track Diagnostic program should be executed for all tracks containing
suspect sectors to determine if these are recurring errors. If the errors persist, the tracks should be spared (Drive
Diagnostic utility PARAM).
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Figure 9-3. Checking Proper Headlock Operation.
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SYMPTOM

1 Drive platters won't turn.

A. All LEDs off and remain

off.

B. All LEDs light then BUSY

alone remains lit.

2. Unable to format drive.
A. READY remains lit.

B. BUSY remains lit
constantly.

3. Unable to update Controller

Firmware (CFxx.x).

A. All LEDs go off, remain
off.

CAUSES

ac power improperly selected.

PS. 24V misadjusted or non-
existent.

24V not present at backplane.

Power supply defective.
Brake solenoid not releasing.

Drive motor defective.

Interface cable defective.

Controller ROMs (3.xx and
4.xx) on the Controller PCA
defective.

Controller PCA defective.

Defective software (either

FORMAT or CFxx.x files).
Headlock is engaged.

Controller unit address set
incorrectly.

Read/Write PCA defective.
Servo PCA defective.

Controller ROMs (3.xx and
4.xx) on Controller PCA
defective.

Servo mechanism defective.

Drive is not “Ready”.

Firmware is wrong level for
revision of drive.

CRC error in Controller
Firmware area.

Servo needs adjustment.

RECOMMENDED REPAIR

Check and adjust.
Check voltage and adjust.

Check dc power connector and motor con-
nector for continuity and proper connection
at backplane.

Replace power supply.
Adjust brake mechanism.

Replace drive sealed mechanism.

Replace interface cable.
Replace Controller ROMs.

Replace Controller PCA.

Obtain known good copy of software.

On manual-lock drives, disengage headlock.
On auto-lock drives, verify that heads are
free by observing heads as drive is spinning
up to speed, while tilting drive.

Set switches correctly.

Replace Read/Write PCA.
Replace Servo PCA.
Replace Controller ROMs.

Replace drive sealed mechanism.

Turn on FORMAT switch, toggle RESET
switch.

RevA and RevB drives use different Firm-
ware. Locate latest firmware for drive, copy
to drive.

Replace drive mechanism.

Adjust Servo electronics.
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SYMPTOM

B. Busy LED lights and remains
lit.

4. CRC FORMAT CHECK will
not begin or will not finish.

A. BUSY LED lights and
remains lit, or FAULT
LED only remains lit.

5. Unable to spare track.

A. All LEDs off and remain
off.

CAUSES

Servo PCA defective.

Controller ROMs (3.xx and
4.xx) on Controller PCA
detective.

Controller Logic PCA defective.

Read/Write PCA defective.
Drive Sealed Mechanism
defective.

Servo needs adjustment.

Servo PCA defective.

Controller ROMs (3.xx and
4.xx) on Controller PCA
defective.

Read/Write PCA defective.

Drive Sealed Mechanism
defective.

Front bezel switches incorrect.
Servo needs adjustment.

Controller ROMs (3.xx and
4.xx) on Controller PCA
defective.

Format not intact.

Controller/Logic PCA defective.

Read/Write PCA is defective.

Drive Sealed Mechanism
defective.

Servo PCA defective.

Track is already spared.

Controller ROMs (3.xx and
4.xx) on Controller PCA

L P S
aerecuve.

Controller/Logic PCA defective.

Drive Sealed Mechanism
defective.

RECOMMENDED REPAIR

Replace Servo PCA.
Replace Controller ROMS.

Replace Controller PCA.
Replace Read/Write PCA.

Replace Drive Sealed Mechanism.

Adjust Servo electronics.
Replace Servo PCA.
Replace Controller ROMS.

Replace Read/Write PCA.
Replace Drive Sealed Mechanism.

Verify correct setting of switches.
Adjust Servo electronics.
Replace Controller ROMS.

Format drive.

Replace Controller/Logic PCA.
Replace Read/Write PCA.
Replace Drive Sealed Mechanism.

Replace Servo PCA.

No action necessary.

Replace Controller ROMS.

Replace Controller/Logic PCA.

Replace Drive Sealed Mechanism.
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SYMPTOM

6. Servo Exercise Diagnostic
will not execute.

A. BUSY LED lights and

remains lit.

7. Computer boots into monitor.

A. All LEDs off and remain
off, or BUSY LED lights

and remains lit.

8. Drive will not boot.

A. BUSY LED lights and
remains lit.

CAUSES

Maximum number of tracks
have been spared (maximum of
7 possible).

Defective Read/Write PCA.

Power Supply voltages mis-
adjusted.

Servo needs adjustment.
Servo PCA defective.
Read/Write PCA defective.

Drive Sealed Mechanism
defective.

Boot image corrupted.

Boot image contains improper
values.

Boot program on Corvus Utility
diskette corrupt.

Boot ROM (where applicable) or
Interface PCA defective.

Drive Sealed Mechanism
defective.

Drive does not contain boot
image.

Power Supply voltages out of
tolerance.

Power Supply defective, dc
power cable defective.

Boot ROM (where applicable) or
Interface PCA defective.

Controller ROMs (3.xx and
4.xx) on Controller PCA
defective.

Drive Sealed Mechanism
defective.

RECOMMENDED REPAIR

Replace Drive Sealed Mechanism.

Replace Read/Write PCA.

Check Power Supply voltages. Adjust if
necessary.

Adjust Servo electronics.

Replace Servo PCA.

Replace Read/Write PCA.
Replace Drive Sealed Mechanism.

Recreate boot image (see user guide).

Recreate boot image using correct values.

Recreate boot image using known good copy
of Corvus Utilities.

Replace Boot ROM. If problem persists,
replace Interface PCA.

Replace Drive Sealed Mechanism.

Create boot image on drive (see user guide).
Check voltages, adjust if necessary.

Check voltages at Power Supply. Replace
Power Supply if non-existant. If voltages are
present, check dc power cable.

Replace Boot ROM. If problem persists,
replace Interface PCA.

Replace Centroller ROMS.

Replace Drive Sealed Mechanism.
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SYMPTOM

9. 1/O errors during normal
operation.

A. Normal LED display,
U1 all LLDs Uil and

remain off.

10. Heads slam against inner
crash stop (spindle seek).

A. BUSY LED lights and

remains lit.

CAUSES

Software currently running on

Liusi wouiputels dcicdiive.
Boot image corrupted.

Defective track.

Controller/Logic PCA defective.

Drive Sealed Mechanism
defective.

Power Supply voltages out of
tolerance.

dc power cable defective.

Controller ROMs (3.xx and
4.xx) on Controller PCA
defective.

Read/Write PCA defective.
Servo needs adjustment.

Servo PCA defective.

Power Supply voltages out of
tolerance.

dc power cable defective.

Power Supply voltages
intermittent.

Servo needs adjustment.
Servo PCA defective.

Controller Firmware corrupted.

Controller ROMs (3.xx and
4.xx) on Controller PCA
defective.

Controlier PCA defective.
Read/Write PCA defective.

Drive Sealed Mechanism
defective.

RECOMMENDED REPAIR

Replace software with known good copy, and
Recreate boot image (see user guide).

Execute CRC FORMAT CHECK. Spare any
tracks returning errors.

Replace Controller/Logic PCA.

Replace Drive Sealed Mechanism.
Check voltages, adjust if necessary.

Replace power cable.
Replace Controller ROMS.

Replace Read/Write PCA.
Adjust Servo electronics.
Replace Servo PCA.

Check voltages, adjust if necessary.

Replace power cable.

Replace Power Supply.

Adjust Servo electronics.
Replace Servo PCA.
Update Controller Firmware.

Repiace Controller ROMS.

Replace Controller PCA.
Replace Read/Write PCA.

Replace Drive Sealed Mechanism.
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SYMPTOM

11. Sector destroyed during
normal operation.

A. BUSY LED lights and
remains lit.

12. Motor speed varies.
A. N/A

13. Heads do not rezero after
drive is turned on.

A. BUSY LED lights and
remains lit.

CAUSES

Magnetic-field-generating device

(video monitor) located too near
drive.

Boot ROM (where applicable)
or Interface PCA defective.

Servo needs adjustment.
Servo PCA defective.

Power Supply voltages out of
tolerance.

Ac power surge during Read/
Write operation.

Controller/Logic PCA defective.
Read/Write PCA defective.

Weak media spot on platter
surface.

24V supply out of tolerance.

Motor wiring or connectors
defective.

24V supply defective.

Drive motor defective.

Power Supply voltages out of
tolerance.

Power Supply voltages
intermittent.

Controller unit address set
incorrectly.

Servo needs adjustment.
Servo PCA defective.
Controller/Logic PCA defective.

RECOMMENDED REPAIR

Position device further from drive.

Replace Boot ROM. If problem persists,
replace Interface PCA.

Adjust Servo electronics.
Replace Servo PCA.

Check voltages, adjust if necessary.

Determine quality of ac power supplied to
Corvus and host computer. Determine types
of electrical devices on same ac circuit. Large
power-consuming devices should not share
power with the disk drive. A dedicated ac
circuit for the system is best.

Replace Controller/Logic PCA.
Replace Read/Write PCA.

Determine sector(s) affected, spare the
track(s).

Check voltage, adjust if necessary.

Check motor power connector at drive
backplane. Verify proper connection.

Replace power supply.

Replace Drive Sealed Mechanism.

Check voltages, adjust if necessary.

Check dc power cable for continuity. If
problem persists, replace power supply.

Set switches correctly.

Adjust Servo electronics.
Replace Servo PCA.
Replace Controller/Logic PCA.
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SYMPTOM

14. Head oscillates after drive
is turned on.

A. BUSY LED lights and
remains lit.

CAUSES

Read/Write PCA defective.
Controller ROMs (3.xx and

4 vv) on Controller PCA

defective.

Drive Sealed Mechanism
defective.

Controller Firmware corrupted.

Front bezel switches incorrect.

Power Supply voltages out of
tolerance.

Power Supply defective.
Servo needs adjustment.
Servo PCA defective.

Controller ROMs (3.xx and
4.xx) on Controller PCA
defective.

Read/Write PCA defective.

Boot ROM (where applicable)
or Interface PCA defective.

RECOMMENDED REPAIR

Replace Read/Write PCA.
Replace Controller ROMS.

Replace Drive Sealed Mechanism.

Update Firmware to latest revision. If problem

persists, reformat the drive using Diagnostic
FORMAT utility.

Verify correct setting of switches.

Check voltages, adjust if necessary.

Replace Power Supply.
Adjust Servo electronics.
Replace Servo PCA.
Replace Controller ROMS.

Replace Read/Write PCA.

Replace Boot ROM. If problem persists,
replace Interface PCA.
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APPENDIX A
GLOSSARY

BACKPLANE OR MOTHERBOARD: four-slot printed circuit board which receives up to four of the drive
electronics printed circuit boards. The RevA drive uses all four of these slots, while the RevB uses only three. The
backplanes for the RevA and RevB are not compatible and, therefore not interchangeable.

BIT: single binary digit. Smallest representative unit of data, several of which make up characters (A-Z, 0-9, etc.). Bits
may be either a one or a zero, on or off, set or reset. This may be shown by either a signal being present or not, or by a
signal changing states or being constant.

BLOCK: arelative quantity of data bytes. The Corvus disk defines one block to contain 512 bytes of data, the smallest
addressable unit within the drive. The host operating system may define a block as 128, 256 or 512 bytes in length.
Externally, since the disk drive handles data in sectors, no apparent conflict appears to the host system.

BRAKE OR SOLENOID BRAKE: after power-down, before the motor speed has reached zero, so as to minimize
contact time between heads and disk surface, the brake brings the platters to a stop.

BYTE: any multi-bit digital value, usually eight bits long. The Corvus disk drives use eight-bit bytes.

CABINET OR ENCLOSURE OR WHITE CABINET: the cabinet which contains the IMI drive mechanism, power
supply and fan. The front and rear bezel attach to the cabinet basepan. A hinged access door in the bottom of the
basepan allows access to the internal mirror PCA and drive electronics.

CONTROLLER OR Z-80 CONTROLLOR OR INTELLIGENT CONTROLLER: the disk controller circuitry
including the Z-80 microprocessor and support logic. In the RevB drives, this consists of the Controller/Logic PCA.

CONTROLLER/LOGIC PCA: the Revision-B circuit board assembly containing the Z-80 controller and support
logic.

CORCOM: the rear bezel uint which accepts the power cord, and contains the line filter, line voltage PCB and fuse.

CYLINDER: all data tracks in common vertical alignment. The 10-megabyte drive has 358 concentric cylinders, the
20-megabyte drive has 388. There are three data tracks per cylinder for the 10-megabyte drive, and 5 for the
20-megabyte.

DISK CONTROLLER PCA: the Revision-A circuit board assembly containing the master Z-80 processor, PIO ICs,
as well as RAM and ROM memory.

DISK MECHANISM OR SEALED MECHANISM: the IMI disk drive assembly consisting of platters, drive motor,
head assembly and servo mechanism, all in a sealed environment covered by a translucent top assembly. The above
components inside the sealed mechanism are not field-serviceable and the unit is not to be opened by any other than a
Corvus factory facility, otherwise the warranty will be void.

DMA ORDIRECT MEMORY ACCESS: method by which datais transferred at a very high rate, independent of the
processor. The processor is put into a “wait” state, where it does no data manipulation. The DMA circuitry takes care of
all details, using the Z-80 address bus for destination or origin address for data transfer.

DVM: Digital Volt Meter. A meter used for measuring voltages, which shows output by means of a display consisting
of changing digits, proportional to the voltage measured.

FIRMWARE OR CONTROLLERFIRMWARE: Z-80code contained in the first two cylinders of the drive consisting
of routines for the Spare Track Table, Constellation Network Table, and Semaphore Status Flags. The appropriate
routines are downloaded from the Firmware into the on-board RAM for execution by the Z-80 Controller at power-on
time.

FRONT BEZEL: the front panel of the white cabinet, containing the Paddleboard PCA and logo.

GROUNDSTRAP: located at the lower end of the spindle in the drive sealed mechanism, the groundstrap consists of
a copper metal strip terminating with a carbon button which rides on the spindle end. This device discharges any static
charge which may build up on the platters or spindle.
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HEAD: in the Winchester disk, very low-mass glass-ferrite, aerodynamic-shaped component, containing a wire
winding. There is one head for each data surface. The heads float 18 microns above the platters on a cushion of air.
When current passes through the winding, an electromagnetic flux is induced into the platter surface representing a bit.

HEADSTACK: casting to which all heads are attached. Located in the top of the headstack is the microchip
responsible for head selection and signal buffering.

IC: Integrated Circuit. A hybred, densely populated wafer of silicon containing many resistors and transistors.
MEGABYTE: one million bytes.

MFM (MODIFIED FREQUENCY MODULATION): a method of writing information on a magnetic surface which
allows a higher bit density to be used, therefore increasing storage capacity while decreasing size.

MICROLOGIC PCA: the Revision-A printed circuit assembly which contains the master Z-80 processor and
support logic. In later Revision-B drives, this circuitry was combined with the Drive Controller PCA to create the
Controller/Logic PCA.

NRZ (NON-RETURN TO ZERO): digital representation of information used by microprocessors.

PADDLEBOARD: the small PCA located on the front bezel, which contains the three LEDs and four funciivsn:
switches.

PCA: Printed Circuit Assembly. The Printed Circuit Board, assembled with all its components.

PCB: Printed Circuit Board. Epoxy board with a copper circuit etched into it. The PCBis the bare board without the
usual components such as resistors, transistors and integrated circuits.

PLATTER: eight-inch circular disks coated with a magnetic oxide that will retain a magnetic flux induced by the
read /write heads. Both surfaces of each platter may contain data. The 10-megabyte drive has two platters, while the
20-megabyte has three.

PREAMP: circuit responsible for initial amplification of analog signals. In the IMI drive, the first circuit downline
from the headstack. In some drives, this is located on the underside of the drive mechanism, while later designs moved
this to the Read/Write PCA.

REAR BEZEL: the rear panel most area of the cabinet, containing the flatcable connectors for the interface cable,
video connectors, power cable and fuse holder. The serial number is located on the rear bezel, also.

SECTOR: each track is divided radially into 20 segments. Each segment is one sector, and contains one block of data,
one CRC value, header information and tailer information required by the disk controller.

SERVOPCA: theprinted circuit assembly responsible for positioning the servo mechanism and the read fwrite heads
over the appropriate track.

SERVO MECHANISM: thedevice in the drive sealed mechanism which receives current from the servo electronics
and positions the head stack.

SINUSOIDAL WAVE: a wave form that represents periodic oscillations.
TRACK: all points on one surface with the same radius. Tracks are configured concentrically on each surface.

WINCHESTER TECHNOLOGY: aunique design first developed by IBM as a means to reduce the size of a disk drive
while increasing its capacity and removing the possibility of contamination of the disk components. The result was a
disk unit much smaller than the traditional 14-inch disk platters with equivalent capacity. This is due to new head
design and the use of the sealed-environment used with the disk drive which does not allow the external atmosphere
inside the disk mechanism. Inherent in this design are heads that rest on the platters after the drive is powered off. The
Corvus disk system uses International Memories Incorporated (IMI) Winchester disk drives.

READ/WRITEPCA: the printed circuit assembly responsible for changing the data received from the heads in MFM
format and converting it to NRZ format before passing it on to the Controller circuitry for manipulation.
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APPENDIX B
PARTS LIST FOR EIGHT-INCH DRIVES

PARTS LIST FOR CORVUS 11MB/20MB DISK DRIVES

PART NUMBER DESCRIPTION

2400-01530 BOTTOM PAN ONLY

2400-01531 TOP COVER

2400-01636 SUPPORT BRACKET, DRIVE MECHANISM
2600-01143 FAN TORIN TA300

2600-01453 AC CORD FOR TORIN TA300

3010-08026 PCA MIRROR

3150-01844 R. BEZEL ONLY

3150-01846 F. BEZEL ONLY

4000-01665 CP411 POWER SUPPLY, COMPLETE

6010-01447 AC LINE CORD

8010-08001 PCA PADDLEBOARD

8010-08040 FLATCABLE, PADDLEBOARD-BACKPLANE
8010-08042 FLATCABLE, INTERFACE (5 FT)

8010-08067 HARNESS, POWER SWITCH (4-WIRE)

8010-08071 HARNESS, AC (CORCOM, SWITCH CON., PS. CON.)
8010-08078 FLATCABLE, MIRROR-DRIVE

8010-08079 FLATCABLE, MIRROR-PROCESSOR

8010-08103 8” DRIVE BASE, COMPLETE (FAN, F. and R. BEZELS)
8010-08109 F. BEZEL, COMPLETE (PADDLEBOARD, NAMEPLATE)
8010-08116 MIRROR PHONO HARNESS (MIRROR HALF ONLY)
8010-08118 R. BEZEL, COMPLETE (FLATCABLES, MIRROR HARNESS, CORCOM)
8010-08225 FLATCABLE, REMOTE VCR

MISC. HARNESS, MIRROR PHONO

7710 11MB DISK MECHANISM

7720 20MB DISK MECHANISM

310001 R/W PCA wlo on-board preamp

310101 R/W PCA w/ on-board preamp

310006 Servo PCA, RevA, manual lock

310176 Servo PCA, RevA/RevB manual lock

310221 Servo PCA, RevA/RevB auto or manual lock

310071 Micrologic PCA, RevA 11IMB

310181 Micrologic PCA, RevA 11IMB

310156 Controller/Logic PCA, RevB 11IMB/20MB

310062 Drive Controller PCA, RevA 1IMB

310021 Backplane PCA, 11IMB/20MB (specify RevA or RevB)
330020 PROM, Micrologic, RevA

330092 PROM, Micrologic, RevA

330063 PROM, Micrologic, RevA

Prices are to be found in the Corvus Dealer Service Administration Manual.
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PCA PART NUMBER CROSS-REFERENCE

ASSEMBLY NUMBER DESCRIPTION MFR. PART NUMBER
310001 R/W PCA wlo on-board preamp 811-01427-001
310101 RIW PC A wl an-haard nreamn 11 1308 Mo2
310006 Servo PCA, RevA 11MB 811-01428-001
310176 Servo PCA, RevA/RevB manual lock 811-01398-001
310221 Servo PCA, RevA/RevB auto/manual lock 811-01368-X01
310071 Micrologic PCA, RevA 11MB 811-01441-001
310181 Micrologic PCA, RevA 11IMB 811-01393-X01
310156 Controller/Logic PCA, RevB 11MB/20MB 811-01394-X01
310062 Drive Controller PCA, RevA 11MB 811-01439-001
310021 Backplane PCA, RevA/RevB 11MB/20MB 811-01431-X01
330020 PROM, Micrologic, RevA 814-00549-002
330092 PROM, Micrologic, RevA 814-00549-003
330063 PROM, Micrologic, RevA 814-00549-004

In the future, the manufacturer will be silkscreening PCAs with new eleven-digit part number. Above is the
cross-reference chart for assembly numbers (which should be used when ordering PCAs from Corvus) as well as the

new manufacturers’ part numbers.

The “X” found in some manufacturers’ part numbers refers to various revision level digits that may occupy that

location.
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REV A DRIVE
MANUAL HEAD LOCK

asm 310176
(for use with micrologic
PROM #330063)

asm 310006
(for use with micrologic
PROM #330020)

asm 310221

(if used with micrologic
asm 310071, use
PROM #330063)

(if used with micrologic
asm 310181, use

PROM #330092)

REV A DRIVE
MANUAL HEAD LOCK

asm 310161

REV A DRIVES

MANUAL and AUTO HEAD LOCK

asm 310071
asm 310181

APPENDIX C

PCA COMPATIBILITIES
SERVO PCA
REV A DRIVE REV B DRIVE
AUTO HEAD LOCK MANUAL HEAD LOCK
asm 310221 asm 310176
(if used with micrologic asm 310221
asm310071, use
PROM #330063)
(if used with micrologic
asm 310181, use
PROM #330092)
CONTROLLER PCA
REV A DRIVE REV B DRIVE
AUTO HEAD LOCK MANUAL HEAD LOCK
asm 310161 asm 310156
MICROLOGIC PCA
REV B DRIVES

none

(see SERVO PCB COMPATIBILITY above for servo

pcb and ROM restrictions)

REV A AND REV B DRIVES, MAUAL AND AUTO
HEAD LOCK, HAVING PREAMP PCB asm 310026

(discreet circuitry)

asm 310001 (no on-board preamp)

REV A DRIVES

asm 310021 (with RevA jumpers installed on backplane)

REV A DRIVES

PCB has “REV A DRIVE 7710” etched onto it, three
function switches and 100-mil 34-pin flatcable connector

READ/WRITE PCA

BACKPLANE/MOTHERBOARD PCA
REV B DRIVES

PADDLEBOARD PCA

REV B DRIVES
asm 7710/20C
asm 40010011

REV B DRIVE
AUTO HEAD LOCK

asm 310221

REV B DRIVE
AUTO HEAD LOCK

asm 310156

MANUAL and AUTO HEAD LOCK

REV A AND REV B DRIVES, MANUAL AND AUTO
HEAD LOCK, HAVING PREAMP PCB asm 310131
OR asm 310211 (traces only)

asm 310101 (with on-board preamp)

asm 310021 (with RevB jumpers installed on backplane)

76




CORVUS DEALER SERVICE

APPENDIX D
ASSEMBLY AND SCHEMATIC DRAWINGS




CORVUS DEALER SERVICE

LIST OF SCHEMATIC AND ASSEMBLY DRAWINGS
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APPLICATION DATA
Microcomputer Power, Inc. INCLUDING: “Lhes
1.SCHEMATIC CP140
2272 Calle de Luna, Santa Clara, CA 95050 ’ 2 .PARTS LIST
‘ 3.SPECIFICATION FIXED-DISK
{408) S83-0265  TWX 910 338-7694 4.OUTLINE & MOUNTING DRAWING SERIES
SPECIFICATIONS: OVERLOAD AND SHORT CIRCUIT PROTECTION:
AUTOMATIC CURRENT LIMIT/
AC INPUT: 115/230VAC +10% FOLDBACK
47-63Hz OVER-VOLTAGE PROTECTION: SET AT 6.2
DC OUTPUT: +.4VDC ON +5V OUTPUT ONLY
STABILITY: +.3% FOR 24HRS AFTER WARM-UP
VOLTAGE | CURRENT (AMPS ) INPUT FUSING: RECOMMENDED, FUSE AT
5 8.0 6A FOR 115VAC, 3A FOR 230VAC
TEMPERATURE COEFFICIENT: +.03%/°C MAX
24 2.5(4.0)pPk COOLING: UNITS ARE FULL RATED TO 50°C
12 1.2 IN FREE AIR, MUST BE FAN
COOLED WHEN MOUNTED IN CON-
-12 0.5 FINED AREA
-5 3.0 TEMPERATURE RATING:
0-50°C - 100%
LINE REGULATION: +.05% FOR A 10% 60°C ~  60%
LINE CHANGE 70°C -  40%
LOAD REGULATION: +.05% FOR A 50% EFFICIENCY: COMBINED EFFICIENCY
LOAD CHANGE

OUTPUT RIPPLE: 3mV Pk-Pk MAX
TRANSIENT RESPONSE: 30uSECONDS
FOR A 50% LOAD CHANGE

APPROX. 55% @ 115VAC FULL

LOAD ON ALL OUTPUTS
CONSTRUCTION: ALL ALUMINUM CHASSIS
WEIGHT: 11LBS (5.0KG)

DC OUTPUT OVP OPTIONAL DC OUTPUT
1425 // 125 —m h—75
5.00 -+ 8.75 - ~ (—625
\ —: ) / :]) Q) ) rMAX.
T' ¥ com ° E—d R 2comé
npoon
4125 VADJ. VADJ.
487
VADJ.
o [o] o]
T \
50 AC INPUT 188 DIA.MTG. HOLES
125 16 PLACES

ASSEMBLY DWG, CP140 POWER SUPPLY
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REF. DES. | CPl40 Ccp14l DESCRIPTION
C2 8800715V BBOG/15V
C4 .6 220/16V 220713V CAPACITOR, ELECTROLYTIC
c5 1000716V 1000716V
C3,7 .005/100V 0057100V CAPACITOR, FIM
CR2,3,4 AE3B AE3B RECTIFIER, J3A 100V
CRS AEIC AEIC RECTIFIER, 1A 200V
CR6 IN7524 INT52A
CRT INTS3A IN753A ZENER DIODE, 30UMJ
RL,7,12 47 47
RZ,20 2.2K 2.2K
R3 750 750
N 79 3.9
R5,8,18 6.8 6.8
01116 T8 15K ‘u:sxsron, 1/2% CF <X
R13 150 150 B
Ri4 2.7 2.:
R17,19 330 330
T 171K 11K
0,22 1500 150C POTENTIOMETER, 2w wW
s .22 22 RESISTOR, ZW WW
CR1 03C8L53 S0308LS 3 SCR, BA 30V
CR2 0303LS3 S0303LS3 SCR, JA 50V
1,6 1P31A TIPIIA TRANSISTOR, POWER NPN
2 N22194A 2N2219A TRANSISTOR, SICNAL NP
7 2N2905 282305 TRANSISTOR, SIGNAL PNP |
U1,2 UAT23C AT23C T.C. VOLTAGE KEGULATOR
11 10358 0359 TRANSFORME®
P.C.E. 16352 0352 PRINTED CIRCUIT BOARD
CHASS1S 10083 0090 ALUMINUM, ANODIZED
3,5,6 283055 2N3055 TRANSISTOR, POWER NPN
CR1 R711 R711 RECTIFIER, 30A 100V

REF. DES. | CP139 CP140 DESCRIPTION
Cl 4700/50V 4700750V
C2 330735V 330735V
ch 47750V 47750V -
] 1007257 1667257 CAPACITOR, ELECTROLYTIC
cé 470735V 470735V
Cc7 2200735V 2200735V
c3,8 .0017100v .001/100v CAPACITOR, FILM
CR1,2 MR751 MR751 RECTIFIER, 6A 100V
CR4-6,9 AE1C AE1IC RECTIFIER, 1A 200V
CR7,8 AE3B AE33 RECTIFIER, 3A 100V
CR3 IN752A 1N752A ZENER DIODE, 300MW
R1,11 1.1K 1.1K
RZ 1.8K 1.8K
R3 750 750
R4—6 10K 10K RESISTOR, 1/2W CF 5%
R7,9 330 330
R12 4,7K 4.7K
R8 .12 .12 RESISTOR, 2W WW
R10 .22 .22 RESISTOR, 2W WW
R13 1500 1500 POTENTIOMETER, 2W WW
Ql TIP31A TIP31A TRANSISTOR, POWER NPN
Q2,4 2N3055 2N3055 TRANSISTOR, POWER NPN
Q3 2N2219A ZN2219A TRANSISTOR, SIGNAL NPN
[ ) UATZ23C UA723C T.C. VOLTAGE REGULATOR |
U2 1M320T-12 LM320T-12 1.C. VOLTAGE REGULATOR
Tl 10357 10358 TRANSFORMER
P.C.B. 10354 10354 PRINTED CIRCUIT BOARD
CHASSIS 100 10089 ALUMINUM, ANODIZED
Re
ICRS + [—-‘ﬁ?—] 4;@
- 3 Jc4 CR3 ”
3 o S
& NS RS A
a,—89
o | 2
R7 3 R2 CR4
) +H
+ @ 2 c3 c2
o ) 1Pl
16
3 R1
2 Rl R3
R6
(>3 @
RIO
”:, O+
Q @ j-v--z
CR7 |CR® I M
(37 RI3:
" -
134 *E:
3RS _1 9
+c7 124N 2 u3 ]‘ca
. "o
AR R8
—o 72 3
e
TI
N .
Cé Ts
ERQ‘D\G @
2
IN 012
N

| VOUIAGE MEASUREMENTS AT U3 WC
INPUT FULL LOAD ON OUTPUT
2 ALL VOLTAGES REFERENCED TO COM OUTPUT

SCHEMATIC DWG, CP140 POWER SUPPLY (1 OF 2)

TRANSFORMER CONNECTION DIAGRAM
nSvAC 20w
BUSS WIRE M) BUSS WIRE JUMPERS

YOOy {JUU
I I [
1 !

!
cw ~w

"SEE INPUT FUSING RATING FOR AECOMMENDED FUSE

/()4-5

CAS
—
+
ca
R6 |
]
Q3
e
77 :\; %n: @
HITOR J
i | R3 o 112 3
! i
e G —l Tere
2 Ut 3 ti:s
+.
Ter 1 Jscan
+vany |
)
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R
RO \,«
§°°)
i I V
1
R7 3pz0 |
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& N
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NOTES & " @
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2 ALL VOLTAGES REFERENCED TO COM OUTPUT
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SCHEMATIC DWG, CP140 POWER SUPPLY (2 OF 2)

90



pe
o]

——————— e AN e

r

|
o

ASSY 10378

RI5
12 4
©
+1
R4 [ce
Ul
RIO x
0___[ CR7
v -
Q4 R4
RIB l——fvw—l
RI9 \—ae P
RI7 6
CR9 »
5\?
+:: Q5 —3<>
c2
Lg)
Rsé !
1l -
Ti-14

- +——C
— +24
L)
.  J
CRIC CRII +1 R o
+ €9 R22
_Tces 4
CR25
U3
o A_T_—T 4<)
- L +12
3 %
crizlcriz| |14
Ci3 +1 Ja
clo
o A
c23 5
2l N,
R34 | : L3 I/O
* LIcri4l R3S
SR
x
Yo 5 + CRI9 l
R32 SCR
cll ) c26
J2 J3
S c
%stl com
C L 2 * * -0—9—0—09-¢
i3 | | )
T3 CRI6
CRI5 + _L
cl2 Teer
e R24
9
d s —O
==UUU -5
L2
+1 +1
'€ cia Ci5
3
CRI7|CRI8 o
| p
* L /JQ
U4
12 -7 *
)
2 U2 VADJ
_2_J
R25
MODEL CS-100 .
R2
DWG NO 1039 R30
REVC Q9 —— A
R27 R28
y
Y cre0

C25

SCHEMATIC DWG, CS100 POWER SUPPLY

91



o

SEE COMNECTION CHART

SS— WRADS SHOULL BE LULLEL TIRHTLY

CONNECTION CHART

‘NIRE | FROM TO

COLOR | PIN | X FORMER NOTES
S £ FLtl CORD
R 2 D FAN 0ORD
ver | 3 c

BEM i 4 B

BLU ! 5 A

BN e | - B3 MRS5S |

REVISIONS
PCO REVI DESCRIPTION DATE |APPROVED
ST s |2
EE CV.G CHL!IGE AR
372 F | REDRAW, DELETE#5,9.10 [4-3082FF .-~

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES
TOLERANCES ON

ANGLES DECIMALS

** CORVUS SYSTEMS

* *. 2029 OToole Averue. San Jose CA 95131

XX s ey [Pl WIRING . POWER  SUPPLY
XXX = L crtokeoey | enoieeR
—— ] e | Cp 4”
NEXT ASSY USED ON g PPROVED ACEMBLY RLYMG |8 CiC -0&LEs
APPLICATION - < o

scaLe 7t E |

ASSEMBLY DWG, CP411 POWER SUPPLY WIRING

92



8 7 6 5 J 4 3 2 1
This drawing and spacificstions, harein, are the prop- REVISIONS
:ummt:.ﬁ n-;:ﬂ .:-b:::: ECO | LTR DESCRIPTION DATE APPROVED
R o R e A|RELEASED FoR PRODUCT(ON | 7372 [ X &
901 B | INC ECO 4-70°Bl é
5135 C | INC ECO — bo15-g)
INC ECO W
Q
8 3
s Ny
! | aaT
o) 0 ceo——of - — o o / o—mro— B 1 4620
AS+ H A2+ O WO fay
AS A2l- o |
Al
- Ly
/ N uwAgl'H
8 7651324
Teco ~ N
\\ ) /N / \\
-~
- L 10 ) / \(\ +0
e N UATRN
10 3\( in j o
N 4
Q Q) , 910 Il 121314 \ \ )
A . ~61® - @ & 2 \— = 495
AN \ ! \ 1
— AN AY A AW N o
° o -
h .
: 0 —
: L + [ le @-32 NUTS , KEP 340 /0603
l ] R B
; L7 ‘\\ [ 8 | 14 MT6. KIT . T03 088- 20130
/ \ 113 MTG. KIT . (APACMTOR 088 - 20129
‘?’ - ¢ - - po g - —- 150 |12 | 40007 15V CAPACITOR ALUM. ELECT. 103 - 10030
1
| o [rRINA Y DIODE  BRIDGE 140 - 10253
] 9 1.C. VOLTAGE REGULATOR , UZ 130 - 20474 |
] —— 2.000 ] & | 2N3713 TRANSISTOR 04 170 - 10248
2 | 1 ZN 3055 TRANSISTOR air3 171 -10243
4 275 3] o 2N6569 TRANSISTOR Q26 111010261
. 5  —
T ] 4 TRANSFORMER 082-192862 )
i 3 PRINTED CIRCUIT BOARD 08l - 19146 ~
] 2 PRINTED CIRCUIT BOARD O8I 19144
] ] CHASSIS 412 19200
oo | 1mem IDENTIAING. M. R DEScRPTION o
PARTS LIST
Toueaance sz 02 R 1 OPONIET-BBE.. o o
(80S)484 -2906
APPROVALS DATE [TiTL
DRAWN IAN 12-1580
MATERAL RECKED Z ASSEMBLY
ENG APP. N
SHOULD READ:BEND C4 TOWARD Q6 AT S
LEAST 70° BEFORE INSTALLING C2. JFINISH SIZE | CODE IDENT NO_ |C NG ]
NOTES: UNLESS OTHERWISE SPECIFIED P CP:;"DON - iD 54407 l9|38 ID
APPLICATION DO NOT SCALE DRAWING scae | /1 | [smeer | oF |

—
P EERLTISHIC

*

ASSEMBLY DWG, CP411 POWER SUPPLY

93



8 7 6 5 J 4 3 2 1
This drawing and specifications, hersin, are the prop- REVISIONS
erty of FOWER-ONE INC. and shall not be reproduced ECO | LTR DESCRIPTION DAYE APPROVES
e et o s o1 e st et Pt A |RELEACED FOR PRODOCT/ON | 2781 | € "~
mession. s2| B |iwc eco o | b]fj |
s2as] ¢ | ne ECO EE <
G| D [ AU Lo DROCJCTION A "o eacevl | A
Rl Q2
A
+Cl
ACRI = al Sy
R3 ci 1000728 TASALIIOR ALLM EECT | o = opan
Tl R4 [ =0 10 /25V 1 T ; L ]
® cse 222/ ¢ ‘
Q3 <R5 Cb, 1D 1/ 50V !
€7 3000/ 15V 102 - 10097
— () +5v ca 00T3/100v NYLAR D4 - i0oc%
® 3 3 21100V MYLAR N - Ancs
R6& cz L4000/ 15V CAPACITOR ALOM ELECT AR R
2 R7 10 3 1l 12
TC3 !
. CR14,8 IN4DOS DIODE 1A 200V . - 1023
R Ul CR5,6 IN5401 3A 120V T - 10232
o ! CR2 7 INTSZ A ZENER  4CCwmA Tev 1z - 1000e
\ I ]
| ' CR2 7N DIODE 20A 100V 140 - 10253
! . +C2
i KCR | = 6 S CR9 NR 750 DIDDE @A SOV m 10256
| R J
[ éRll §R|2 a3 2N2055 TRANSISTOR NPN ®  POWER 170 - 1024D
RI4 RIS A NG5G FOWER TRANS 71 - 026!
{ o a4 2N2907 PNP S/ 172 - 10248
& b Qs 2N22 19 TRANSISTOR NPN  S/G 7z - 10247
+5V.ADJ.
% (O com SCR 1 SO315L55 SCR EXERY 160 - 10259
- SCRZ 50203183 SCR 3A 30V b0 - 10258
R [ |
5 6
1 12 RI8
9 4 Ui,z UaTRD \.C. VOLTAGE REGULATOR 130 - 10287
c8 R2,% 22 n RESISTOR 2W S % C.F. 151 032S
10 I R4 470 o RESISTOR /2 W 5% CF 151 10357
12 +|C9 R1,3 3.9 RESISTOR /2 W | 151 - 0TV
R20 R7 SCRz = CR8 R 10, 3 6.8 _ ISE
uz R3| Rt 2700 10351
) R %, 23 240 , | 0380
R30 clo §R32 R& 18,22 1K 7 1 S
RA 32 1son h ‘ 0345
R12Z 15K P ) ‘I 10386
3¢ 5 7 2 R17,19,20,2! 2.2K T 10373
RIS 29,30 470 . ! 1322
R22 { ‘ RiG 4.7¢ . , | GETY
— A ——e ol R29 l R 24 .54 | RESIR vaw 5% CF 15 - 02
3B ILIMIT R27 |, R28 | RIS, 28 2.2K " RESISTOR W 2%  MF 52 - (05'>
t W R2o a2 RESISTOR  2W  WW  BHW 158 -~ 10077
R23 2 ~5 V.ADJ.
ﬁ Qo Réng R7,14,25,27 2K, 1/0% POTENTIOMETER  02W  CF 1S4 ~ zdozn
! R26 ’
S A (O -sv
Rz24 PCB (Al) PRINTED CIRCUIT AR -
e E UIT BOARD 505 - 19144
REF. DES. IDENP'nARFJINOGRNO. g il ‘, STD. PIN
PARTS LIST
[CONTRACT NO.
TOLERANCE x::::?: .“N( CAMARILLO, CALIF. 93010
m (805)484 -2806
APPROVALS DATE iTLe R _ —
! LAST REFERENCE CPall MATERIAL 11-11 -0 _une \/\A i xC_
| - TYwBAS or” 7 DESIONATION USED / i (2 ouTPUT)
%2004 $An 1 o4 Cl__fora loo [r22 RS a2
L THIS BOARD 15 TESTED ON FAULTFINDER DO NOT CHANGE 2 |321- 10679] IC. SOCKET urfoz Tswe It — Juz  [e— — S o R RS
PCB. WITHOUT (ONSULTING TEST ENGINEERING. 1 950-106 LLH2 X 17 SCR | L ’ !9’48 n
NOTES: UNLESS OTHERWISE SPECIFIED T HEATZNK SCR | NOT_USiD I 1D |54407 v
QTY STD. ¥, DESCRIPTION USED ON NEXT ASSY USED ON =
APPLICATION DO NOT SCALE DRAWING SCALE [ Toeer / oF 7
EE e 4

SCHEMATIC DWG, CP411 POWER SUPPLY (1 OF 2)

94



8 7 6 5 i 4 | 3 2 1
™~ - e the pree- REVISIONS
arty of POWER-ONE INC. snd shol nat be ECO | LTR DESCRIPTION OATE APPROVED
:.nou-u-:::;:mt::u’: (630 | F | ADOLL FACDUCTION Ak 4 |- .. 4l 7
ST | jAIC £ 3-8 K
52so & | inC Eco B o é/ﬁ/ﬂ
Ql R 5295| O | INCLECO B _|1/9jo
D +12V { 5395]€ | mwceco 7-27-81 | &
g h2y.ADJ. = 00/ 36V CAPACITOR MF_ ELECT [ o- 1000
Q2 a2 c2 R6 c7 47/50V [ MF 1 YIRS
RI R2 - 2 3 1013 9 / R7 3 cre, 1000/35V MF l 101 - 208/2
# 1C Ul 4 CR5 cio 1750V MF 101 < 10111
R3 R4 t E [ cia 2200 /35 WMF 102 - 10100
AN~ il R9 C !
J AAS R8 x 3 [&-5) 3700/ OV MF ! - 102- 10102
T 2 2,5 01/186Y PF 04- 10095 |
g 5 6 7 ¢ b cil SO0 PE/ 100V CAPALITOR PF  ELECTY 105- 100Ba
R5 l _
% CR12 IN5401 DIODE 100V 2A W~ 10252
. 4 o . COM TS o7
0 - CR3,4.5,6, IN4D0D 200V 1A m - 025
8,113
CR9, 10 MR75G OOV bA Wo- 20014
M CRI2 IN973 DIODE 33V ZENER 2 - 10286
c5 CR6 4|cg
G c RIO 62 2NZ90T TRANSISTOR 40V PNP 172 - 10z48
R3 R4 tCa Q1 2NG5LD 40V NPN 171 - 1026}
03 A 40V NPN 172 - 10249
; G4 2N371> TRANSISTOR 70V NPN 11 - 10244
2
* - 3 uz ¢ * O-IZV uLd 4AT2D | C. VOLTAGE REGULATOR 150- 10287
u2 AT 1.C. VOLTAGE REGULATOR 130- 20474
CR?
' ' | I TRANSFORMER
CRI2
{4 R2 36000 RESISTOR 172w 5% CF 151 - 10354
R3 1.6 K 10510
R4 3300 10253
CR8 lc7 RS 47K 10381
T R9,10 1K 10365
Ril, 12 7.5K 10386
R14,23 2.2K 1037
3 @ RIb SIK 10582
RIT b.BO 10313
RIS 36K RESISTOR 1/2W 5% CF ISI - (D402
B ﬁi-ztw R13 730% RESISTOR  'zwW 3% C.F 31 - 10362
* Rb 27K RESISTOR t/ew 2% MF Tis2- 10515
a l————< RS 21 47K RESISTOR 1/2W 2% MF 152- 10521
Ree 24K RESISTOR V2w 2% MF 152~ 10514
I 12 313
+|Ci2
U3 R23 AACRI3
CR9 {CRIO4 RI Sba RESISTOR eW Ww  BWH 158 - 10082
x - 4 R19,29 2Z2a RESISTOR 2w WW_ BWH 158 - 10079
6 7
l I I R7,15,20 2K, £/0% POTENTIOMETER  0.2W C.F. 1S4 - 20020
< PCB. PRINTED CIRCUIT BOARD 505 - 19146
REF DES. DERTIFYING. N, gt P
PARTS LIST
CONTRACT NO.
TOLERANCE XX = 030 .“ . CAMARILLO, CALIF. 93010
4. THIS BOARD 1S TESTED ON FAULTFINDER DO NOT CHANGE xxxs 010 S RTENAEREY — (10%)484-280s
PLB. WITHOUT CONSULTING TEST ENGINEERING. pre——rs prea T
R16 MAY NEED TO BE TRIMMED TO MEET X 7/ BT ST REFERENCE chal PSS Muskee [vieko SCHEMATIC
SHORT CIRCUIT SPEC'S. LALS, Ao 1 22 DESIGNATION USED chal4 ) L8 (> ouT PUT)
[ RTV Cl¢ C4TOGETHER ANDHOTSTUFF "TYWRAPS. Y LB L eatel _Urfe3 o Jors Jaa Jeed RPPROVED e
SLEEVE PLUS S/DE OF C/ . F] 1A -15570] CAPCRADLE v 5 SIZE [ CODE IDENT NO. [DRAWING NO. J B
NOTES: UNLESS OTHERWISE SPECIFIED "] Y- W N7z | C ) NOT_useo 3 1D 54407 19149 - F
QfY_| 81D RIPTION USED ON NEXT ASSY USEOD ON
- APPLICATION DO NOT SCALE DRAYING scAEN/4 | ~[sueer / of /
TR 4

SCHEMATIC DWG, CP411 POWER SUPPLY (2 OF 2)

95



SCHEMATIC DWG, CP129 POWER SUPPLY (1 OF 3)

1

LR

. i b el - -, T T e —__—' o FETERE o~ 3 e N NN
8 T 6 | 5 ! 4 | 3 ~ L SIS SN
- . ._ - zome [ Ltm] * m JI .jm\ By
. 1 \ | IR DRREAN B
. A .\ .y
, N
. “ . - ! ’ "~ ! .!-
) T s N : - o;
- 50 AMP 3507Q8~i ‘CAP HOUSHN .
' B AP 3:0536-) Sock€T PIN L
— 15 +S D— ’ .
+A/250V 47" 1415 VAC g : i - e
el £E5_ 14 GA :
2A/1so AT 2?50 vAC ~ 1 Agj"f RA O; 5
i - - :
Fl swho \w -4 " na i
O~ o—1% oy 5% com P—— 2 -
7 T | 106 : : : .
AC INPU . o ) Y S, PEL 70 sA O — - :
. G | ) x +3 L 4
Bhsowe | O45— | | S * | crSeuse
= " 30 Bk, 2064 -3 :
47-C3HL. O- N : : ~ . 04 .
l | 3 Pk
. /4 54
/ L — E_J 3 0 =OS coM é’
SWHTT W CRAFT 2\ i
_ RN ] ” Bk _fiG4A O cem
EAC =01 ] . ¢ |
15 17 2. JC 5A :
- o c2u.
- -5
24 P— : O7‘ ‘
775 y
o« VIG. 14 &, :
Os |4 ;
1 As_sy . r12 D— ‘_1
l Eeo /o sA O +i2
Tit ' 7
C: 06253 com - — T e i '
' — O/o coM
———— 772 : 7
- o o T o5 16 54A O ,
C U 8
775, i
' MC. OJZ B
pr—
PN
. #* T MATES WITH: -
AMP 350735~ PLUG HOUSING
.- AP 350218-1 PIN ;
I3 on De3chPTION 1 i
RS A y
TOLERANCES: ARE
’:‘C“m ;:4\::?‘ :Kll’ m.ags DATE dﬁ. [ ) A
= T 6 - »
e ey 1] led CP 129 WIRING DIAGRAM | 1
ml'm‘[—mu -
NEXT ASSY -' D &" ) . 1 D IOSB ) f‘;{
S T APRLUCATION - DO WOT ICALE DRAWWG scue NAE | e & <
R PR Trarich, ACCPVER T. — [ - 1 A X coee - be - T T o . ..

96



L6

@ ||

i .‘J\? 2 -

bn]m[
l

LR

AR

. s?,vv_! I?‘“*,'I.\

-

3

D I

r
.

VR
T

o

o

>

3‘m b
g7

e

o

ol b g 11
ERREE LR ¥
D Sy .

R

aoe ’{:
S

PR
¥ ad R

MmzT T

b

(£
1{.2%

t424

Sso

gnu-. ne.

ASSY. 1034 SCHEMATIC

COOL OB NG |ORAIeS N5

10317

D

LT

. NOMENCLATURE
OR DESCRIFTION
PARTS LiST

|

RACT NO.

0L

OATE

APPROVALS
W0 T WALE

1

3‘!’7 CO0E PART OR
QD | OENT IDENTIFYING MO
UMLESS OTHERWISE SPECIFIED

OIMENSIONS ARE IN INCHES

MATUIAL

- Jruetn

00 MOT SCALE DRAWING -

]

| NIXT ARY

- NPRICATION
1

gs v

AN
—~AANA

AST DY

| &7

GTL Vp”

zn

Sié

ys7

yz'z
L (4

v
108 any

P

-

%o%0s
14
N ~N‘3

¥s7

e .
3

[SUS SUU SR IU; |

-
—

LD “l.&',,__h._._.‘__.l Bt

o
C e
A e —

SCHEMATIC DWG, CP129 POWER SUPPLY (i OF 3)

o

4

. N Lo
SGEELR ik

[ - SR

e bk el *&.,: it 7 r Al W o Wl G e e 108 Ve e e

PR |



(€ 10 £) X1ddNS YIMOd 6T1dD ‘“OMA DILVINIHDS

—g- ‘-.—1—1".'-——-4—- e G S T e e .—;
——— et 3

cme e e - gy - - IRt - SR

e . o7

Ll - — —_—
£9 /0K
- - AN T ‘
+~ L £8 r0c I
| Zees T:;/S ' ces
A =0 IN7524
. —KO+24
é ) [ Y24 v. 427 X4
1 R LSE Day .
1 —1' LG |
g -1 = vl Sy Sesik ‘ ”
a T c2 5,07 o & Te=
RS ’° o T3 65 | e,
2 | LK =
| 1
? o o4 750 i
me7s) I""" % soc ] L o '
-~ - OCGM

. ad

5
A ? ot £/2 .22 Zas -
P » 2N 3Q53 T AAN- -z
0——7
= L cre +/2 "234
1T o= ‘ " 1 | vaar
E - 2 45K
P Y zm ZB
2 /2
g ] T eg
e Tece & 723C ), o
R . ‘2‘”/35" } . oo
N R ¢ R4 : A
-4 s, = - 5 7
X e "'°no ‘ . 1'7‘(‘ : [
J | 1
"v w " 2 . ‘ ‘_'1
= c‘j 7%
. e Lz
b v3 7 _i
: s /00 TLen
- 7zxe. 4| o -
e . 25
“ag < 25 _
A Z 3 ; LK e
2 -
% NN— - j'C)-/z
: . _ 254
5| *
4
t
) 4
f 3!
;
.’I - | 4 -
Av'z.'> ;
S ]
B = g
2 1 o ‘ . 3
S Siapeiaaredias SUNSONE Ui TR T - TR

98



8 I 7 I 6 [ 5 l 4 3 2 L 1 10002
lo.n. EC No Dese EC Mo
| A lug o2e G U Raed
D [2-2-7M jOoSe ) 3 ~
B [2-2¢c-7M[O3 | K9 L
E |53-M}jo63 N_jU-1598 |04
S (42980132
SHMEET \oF 4
D ﬁ' A.G.C AMPLIFIER 507'87- Y |s-1660 140 J
Cée 0O% RrR2
\ O.l ~Ff 510
ALAD. 316G
"‘-pnf_mp AGC
) 0% ;3
4 Q.1 af
READ BIG 2 — —
224
Sio
R25
— Sio
! -5v
R26
100 14
=)
R28 S
10]tONS P4 1 2 o s . 2s s
rRZ7 o o llcw 2 "——‘ . - SIG
sio sy izﬁ 1" 1 e T_| % TO SKEECT 3
4
~5v
R 2> R3O0 R 31
S5ic s % 50
3 — -5V
R at R42
S0 516
-5V
1 lCI5
R3S I o
e - 7. DIODES ARE IN4128.
[ CAPS ARE IN pFf UNLESS OTRERWISE SPECIFIED.
Q3
. 5. EACH ECL IC BYPASSEDWITR A .Olpf .
4. CHOKES ( M) ARE FERROXCUBE VK200 10/ 3B.
~AM. CNABLE
FOR SHECT > S S ) 3, SHEET | RAS SEPARATE 6ND AND -SV  PLANC
“339“ s WITH GNDS BROUGHT IN FROM EDGE
CONNECTOR .
= Hav 2, NOT UsED
 sev 1. ALL RESISTORS Y4 W, UDNLESS NOTED.
NOTES
INTEANATIONA,
/M/\‘EAO‘WS
NCORPORATEL
was NONE “aaoved [
are 111778 }:-_m_'__
ety SCHEMATIC READ WRITE PcB
| FRACTIONS w MRS m v —
- x
o 310002
Y e =
R 7 l 6 ) 4 ] 3 2 I 157! 3

5
SCHEMATIC DWG, ASM 310001 (1 OF 4)

99



100

6 l 5 l 4 1 310002
Date EC Mo Ouwte EC Mo
A [12-1-15 | ©TS SRR
D (2221054 JID Y
rec B |z.2c M O3 L1 < ¢
ay nn € 5> 7N o6 N _Ip~5)Y0n¢
— A >~— 1 ) S ]429-80 \32 SHEET 2
orla Icn V [S1e8d 140 T |
’ 2 o -
-z ¥
<R
135 PREAMP . VP
o
sy I :
RSY
14
a2y J o -rfw. FALCT
b O\ 0. '
| Qi3 2 pL
w2y ‘T‘LMSCOI.M-!& T e T
“AAN-—4 2NZ05
S & S
160 = 12 PRE AMAP. SAFE
- _I ! o PREAMP, avn
Qo
vy 2N2219A c|3 'I
HEAT SaK °
R62
AAA 4 were . s&-
K 1%
S60
LaK R&4
RG3
-sv R6D
3.32K
*SV 1%
H %) RO
PN A b 265 WRITC . DRIVE
— .
c1oxe 332k -“12v R204
-1zv °"f [ 1 3mxin
EY N —
™ 4 = -
- T 4w sl 33>
RI2
w
2 22
E 2905
~WRITC . GATE o| 332 MWV &5
SHEET 3 =1 / \ ®
—O WRITEL . MA
) R4
-R/W. DISaBLED ; #335 2 L8K e
. _ a AAA
- 22219 A an ov
12 +5V T as
1]
-CAR.o4 022 "L/'Lm- IR 150% 1% 105K 1%
4« qi2
L L—-I2V
. 2 a 9 rRYC
-CAR.128 3l 140s, %, 1LOOK 1%
o) & M
s ri@\ e 3
- CAR. 256 oo PN
S|«
- )
" LOOK 1%
i -sv
339>——T R8O L
L) £ 1.QOK 1 as%q RS&iOs
*SV 477)'
2:\ & 7 I
3N Re2 10,
NE" ke 0 HD. SEL @
L17 ‘ l—'\/\/\f—r
a3 ——— —=
FHAR @ O 70“0.5EL i wcas WONE * Coaairo
N e samu: {!-20-718 e
HaR | O SELESS OTHERWSE SPECIMED
Tomaces e ScHEMATIC READ WRITE Pc®
“w -_-tu ANBLES SATERMAL [y
o 310002
R T ',,,.8" I 7 6 ‘ 4 4 3 2 l 1 ’

5
SCHEMATIC DWG, ASM 310001 (2 OF 4)




8 2 lSHEET x 1 30001
Cote €C No JI Dute EC No
A la=-8 025 LG K-2-n|ose
+ By D [22: ] osa ol D)
B ]2-2¢-1 | 039 %I [y [3 &
€ (5957|063 N _MSHY one
S |4-2¢9. 132
K 7 (~4E-3
"'\{/“ S0 S-te80] 140D ;E
-STROBE. EARLY o2
Q1 <o
2222 I 3
CIFAAS v
cxo L 235 <
-1} -r 4
~STHOBE. SARLY 2 V- ~12v
s
1
L— uj 4
2
i u 2F 2F
+ 856 iF
Mot 50l 4 i * " Ise
-$le > 5 4 —
2F — 219
Fim oH 1 2F S0
) RIz7
S50
I° -
Hox PLo.-cik o9 | =Y
a‘ 1
g I‘ e thd 2' <o
Cios 7
2.20F |+ +T Lo
v L oV
cat Y o +e.0xm
b | ) *
. 3 ——o -PnD.
Y (17 Ried, DATA
5o S0
eare & 2 =Y
CEAD . SV o 7;:,;<:
Ride2, 50> 75
M © ~NSTERM. cail.
T3
-AM.EABLE  ofd +SHSTEA Cax.
&1
TSHL —— ] ~AM.FounD
PUR 86
- 2 @8 <29 S
A ] T a F———t 2xoro.
! TaTA |
+WETE - PATA 2 :’@ gz s a > ,;;- cee  ced
e 1o )z ol e 4 N R ®, )
-=v g9 o OATA 2
s o -3 1D 28 2A s 4
o___gb z] ot 3.4 o [ o s\ A 71 2z
a 23} B L e bt o @ P S rigt
4 ] ® 3h e 12
[ d | *
54 lone @ 2o el
~-WRITR. GATE O———y 19 RivB S RusT < &
2s o S So e e EL-z:F:_ -2V
TO SHT 2 = -sv AN -V %zm
ero
510
B0
NTEANA TIONA,
-5y V/ 2 /55
........“‘""""“..:‘.“"""" SCHEMATIC PEAD/ WERITE PcB
JrRicTom  secmALs MR SaATEL S S
o ooz
ST 6 5 ) a | ] 2 l 1 SHEET

SCHEMATIC DWG, ASM 310001 (3 OF 4)

101



4 .3 1 30002
Oste EC mo " Oute €C Mo
A |i2-1-18 | ©29 G P-ic-?[osd®
I D [223 8] 0354 3 1y S
B [2-26-1 03” [ 3
® (5979063 N (U-5-® ong
S 4298 132 SHEE T 4
Y [5-80] 14
D 7
( FERZRORCUBE CHONE'S \TVP) ‘
Ls SHEET 1¢2 ul
srzy oI m L m ey
_[ <15
I .ol
— 4oy 2w -~ , +5v
1 €46,55%.C80,c99,Cll ,C09,013,C63 C19,Cca8
I -]
- L SHEET 182 3
41/a8
o me ﬁl m ' —e— —%V PLANE
c €47, A ,<c47,c50-C52 ,CBA-C5T,.Cleo J
COL2 ,Ceth-ClTl, CTILLAS, C40, LB €, cT1-CBo, 74
4 .| I .t
L SHEET 1£2 L2 =
" =
. e [ . e - -1V
1 JL e3v Lcso L cal ct 4 c2
T° o AT 0 T T
—d I ce8,c10,c1
o1 l QTP o
LS |
P A =
»=GND
&RD < 8o [ PLAMNE |
37- 40 |
B 07’_—_____.
Pee-AMP ] _3 {
oD
oL = GND PLANE 2
A /M/N\‘EH«STW.
INCORPORATE
"""‘....,.."‘“"".r_..a.."“"' SCHEMATIC , PEAD WRITE AR
_ = l%\OOol
ST ] 7 T 6 [ 5 3 a | 3 2 l 1 SHEET4

SCHEMATIC DWG, ASM 310001 (4 OF 4)

102




I000I€ NSV ‘OMd ATdNISSV

€01

@9}

L) o~ «© ™ 4 L2 © N
_ & @ L" Oz3 oo B
@D.-Hu R e ) = nele = .
sotd
d @w iy % @ o] o o n

cd
o—

€56

C

P
o

RI09
<ée]
[\
)
A’z
[ca0]
4]

E_U-Q 2 —

i EE om @ B OB EE
¥ ] — | — i —

(1]
OL¥ j44 Lry (43 |

310001

= %ﬂ.._ e &l O bal OB
— i — wl_@ .
w«“aﬁ,@ B g tmy ™Y =
- €85 e — - —

183

2 .ﬂ@.f O E e m_.l @@

e - [ S— — NU 2]
8 oo R o - @. ‘ 1

. WU@@H:H @mHH_- . .
m (e

. i —: H@_H@_U@__mu@-ﬂ :

&R sl 0

gy MHUEU :O:D

sz}
&b
- o~ < n

@) ,
N

L3

130

o
FA‘

TO 8.000 * 005

REDUCE

Cl04

REQ

RS}

| P P
777.
| oci o)

mzda])

%4

READ/WRITE

12-78  LEGEND

R4S
R49
LT

_LJ




8 1 7 6 5 J 4 3 | 2 | 1

[T =

Date EC ™o " Date EC Mo
O |ss8fi1al M HC[i-iyyl28
0,168 i4i y N D |328/2/2 Y
a2V 16 A [5-11-% 154 iﬂ
0.\ B T 74
4 V1o -¥8
ik SHEET 1 OF X 310102
D
- R
gloo
ci
.01
| (]}
I 0.1 1S
j {—————e— TP
— RZ ny R29
- 240 240 2K
c22 _
0.1 SIG
i T
Bl R30 |C24.0 !
| 2k — '
IN5234  R3) }t—_g i
| Ry 00
AGC (TEST OMLY) 6 ) -
R4
DX 1) i K
¢ R39 u21
510 w2t © |3u2l 14 4 2
R4D o0, 2 |ou5> D
s/10 1 L 15 :
-4 el rpr S re RS RE1 -
oY "TL Sk 510 2510 10 2510
LSK 1% RPI2 > 1 1 1 t
510 { -5
[4]] RPI2 |
LO SiG ol RS9 6 x OEY
TP e 200 510 s e
— ol
797 T %
= I?WSI 'Su_;;ﬁ‘} SHEET 3
I‘M > E -9
al Qaz
anz2aeA |- aN2222A } ) e
o RrP2 RP2 ”PZ
SI0 510 | $10
RI1O * B 100 o rR26 | \
200 l 2 1K sV -sv
RECORD DATA 2 A ———8AM = = i
(SEET 3) .
RECORD DATA| B Rt -5V -2V
¢ ™ CR1L [LS
WRITE ORIVE € —————————
(SHERT 2) L l——su 3
2V NWNIH— —a T +12V 8K 1,2
ceé
1’_ Rel +8V Su,2
= e cerL LA
r’s“ ol TG REQ) T T o r -V su2
SV 4748 : - ' . - . -2V SH 2 |
— sl 1. — Togs 7=
.0l _1: (2 m):_[ o) = GND BUSS
-1V Ble)— = = _Ll
c15 Cle ar | cs CIOBl c30 lczQ — @ND BUSS
=0.1 :I:o.n -I-o.l l:o.n o T -0V O
7> © TP S = NOTES -
»D—-e 1. ALL SI0.a RESISTORS ARE CTS SIP RESISTOR
NETWORKS  CTS P/N 750 -L! -RSIOSL .
GO »—— 4 1
0w —H - 2. ALL DIODES N4las
' ]
3. LAST UﬁgD REF. DESIG RI09, L11,ClO8 ,CR!T] T ioF3
Qiz ,RP15,136 ,‘:{:
wTEAmaTONS
4. ALL CAFS IN ufD UNLESS OTHERWISE LABELED. V/, 7 /L5
e 5. NOT USED,Q7T,R61,71,L1-1,C45,52,99,100, — —_— 4
":-ub H»— CR4, CRI5 CRI4. EENTLYED [
IS8 OTVERWISE SPRCIED Ll
i Smsone 4t Sots SCHEMATIC , READ WRITE PCB ioeny
A A
FRacTIonS ""6,,. e [ aaTenar S —
... _ I 310102
ST 7 6 I ) 4 ] 3 2 [ 1

5
SCHEMATIC DWG, ASM 310101 (1 OF 3)

104



8 ] 7 6, l 5 4 4 ;3 2 1
— v | eane o w [y [oan o uo
2na e morrTy o7 e o 4 10 2 ines O 51580 1a' ¥ IFc [) ] 28 3% 310102
ety O |e-iew|al o U D [3428] 2i2 X asmamen v o on
A3 nwlcy B | 310107
B [v-pltid u |
HEAT SIUK SHEET 2 OF %
12V LI pA18M06 | ¢ - 3'3 PREAMP +6v
D C3e] U36 CcssS _ >
o.1 5 o.1 sv
T T oc
. Qi1 2M2905 +evoc
L RSS, 1180 %
- -2V
+n2v n
> PREAMP -4V
na3 J_css lcuf Lcas é -5V i
] = 4.7
24K Tor  Tesow o SR et -avoé
s
Fc?g I‘o' )r'—nlw.mu’
= (L 1O mA = UNSAFE ) 12
< '? PrEAMP. sasE
Q3
2N2219
R45, 1K, 1%, (W=3s5V)
- 3' write se
wd L
_ce3 R46 R4 RI2
c —Foo,,f 13K 560 =0
! > -5y -
+5v C39,,.00
RS54
—r2v +5V .
T-o 3.32K n M ricE, 1K c
- " 359 weTR DRV
T " o[ ANA- zure o
cse| RS0 uz7 ‘ =
\ L5K o o -12V RS55
. N2 332K 1%
) 7Y b2
u21 9
4 37 wmite.ma
29 ’
-WRITE GATE _F >
(SHEET =)
sS 18 L27
~R/W DISABLE, R60,2 K "35 |
B +Sv Si
2 ) ceo RS9
- I 3.3k
-5v
s 'Lees 'Leee
4 1O s10 510
+~HAR
@ R6Z, 1K 2
+SY l N2907 240
46
+HAR | -V -
RIO9 (cu'r TRACE)
- 2.7TX \FOR 1710 ) .
— L 12 N )‘o-uo.san.o
- = 1400 >T-up.sEL |
+7TN0/-1120¢€ 12 Q 9 2 : 1 ,29
o z Lces >7 owPENaBLE |
! S| [ -0l
7400 -2 e —
2lu33 = B
o 530
5 F3 ~?" ~ 0P ENABLE ¢
42 o] 1499 b2 30 I B R1 QRIS L cse
+HAR Z > u33 7003 210 210 s
6 —
A RPIS re  |° R77 +6v -
si0 510 180
1
& -5y INTEANA TIOMAL
M=
SCHEMATIC, READ/
WRITE PCB (2 SIDED)
D| 310102 2]
seEET 2 or 3 REV.
s meoscen o e € 7 ] 6 I I [ ’ 4 I 3 1

, ASM 310101 (2 OF 3) |

105



5
SCHEMATIC DWG

, ASM 310101 (3 OF 3)

8 7 | 6 | 5 4 4 L , 3 2 i
g Ferdip o gt Agionand LT | LD L) 310102
Ane . -,

OMLY FOR THE FURPOSE OF MASLPACTURING PARTS r—- — TUESE COMPONEN TS LOADED WIlEN US — e 3./2-8/ 212 7!). i
TP WOT INSTALLED B X H exT A gy
310101
RP/ 4
| [.L -5V ! It
! w 12772 -
[
| 2 -5v g .
I [ |
I [@- U3 I
us i35 I
| 103s;<
RIS
i [E' 2 -5V |
I [ |
i t
L }
- ems e S e —— e e G e —— —— - —
R82 f
300 4 [
RP3 & 2R8I SRBG
KL, 516 S S50 3510 cas
= -8y 2\ ol
> -5V “"M5, i o %
]
i v L sy 7 10
7P 510 Uiz 05 s
9 a
Pa sw 10031
/3 M ! ur U3
a L‘ 05! 08!
4 1 e 1l ¢
(sweer 1) € > by - Cimals
uis | i 13 ,
3 10102 * 9
‘ o3I 3
zf;o 1{, & R88 ble o I
v9 1 %
RP. 200
1 A -Sv
-SY 510
% x PO CLK
49*-———41‘@1‘ -5v -9F LK
b |/0ice 0
3 E{)&_‘_‘ RP3 4 +8F (LK .
102
rPS 10 G
D -5y
&0 v v 3 U K9
< l LM320H-§ A Y]
e - P/ T iov
R0 o T
P—J\’?(N—O-msr . e
L3 2 (P
ggs un -SYS QUK s 6
- i
-1 ez 23 pl i rouz
se>ROLEL o L1 p i ol b 2395 CUK 5 03
¢ loree A e S SR -
L 30, 510 510 Q‘m‘s
Q
_SYS CLK ~READ DATA >, 5,
-W LK +SYS (LK e &
W_CLK P RASE ~
= %7 K —TesT oMy — > ¢
g 74 RIO CRI
24 1oioc s | 0 RECORD DATA |
—q o a= B (SHEET 1)
45 > +WR4P -y 4 7[5 ]2 o @ [ 7 b o r4 D U26
> ARAIND urs j 5 R 510 25 ues e e |, plo8 ), | CRR ki KECORD DATA 2
t p—~£ {10123, —A E w3 10031 bi31 P e & T CORD OA7A A (sHEET 1)
K3 S0 6] Ll , ajt le, [ & |1 3
6 ——¢ 3 J* 9 s B sv e fr
9 7queo RS sy S e
5 ~ ¢t WR DATA il }10129 d 1010, 510 v 'm- -
> _)
o2 = WR GATE
U9 -WR GATE
5q SWR SATE 10 | 10i24 ) F (sweer 2)
NONE ovTEANATIONA
INV =
INCORPORATED
[
READ/WRITE
ol 30102 D
swger 3 or 3 Ingv.
LS REOROEA NO. 1120 8 I 7 [ 6 ] f 4 l B 3 1

106



L0

I0I0I€ NSV ‘OMd A19NISSV

) - a"¥ u © m g N
- ~ o o 3] 2 Q 2 oso 3
w @ [ 9> ] ¥
50 OL I 5 Oe-u.l 2 0O =0Q0 0O .
x 8 G o N - 73 e N
: T BRI g T o
o 0ol T 982 o) o u:|_
o « A ol om|nl"] 32C“_H H L] F]
) - m el = C3a_ L] ﬂ £ _ (1] | 3
O =3 o %) S - 1¥] s|e | (£
x8 o~ — L B o m/ R
° 3o & [ 3 [do [ ConT ] \m «
S~& oc S 7 .
A — : S5 Gund HH . g
“MR e] A [] °
1€2 O () b4
3 &) - =2
g < on] B g ] m m m
w WH_ wi7n o
: G ] Z of T —
9 i 1) ey w 138
Y
O =gyl . 1 e N
) =]
“o v an. 8 2. ﬁl_.r _ Som 3]
ON 3 @3] ® I Hm_ o[ 1 sed] o [ os3) W ¢ |

>

)

@

ac

R89
RP6

RP1
R

o
e

[

i
332
2] - [
S s B 1 T o B ==
O@ 3 m.. 3 75} —H_ 21212 mmmwm_ - s3]
v e a s
3 ’ = C g 5 4 -
b 4 94> z ~
v 3 Y m V Wm " m h/ o !
mp — m g _M_ o_W_ ) o= ﬂ4 a mum ’ 223 ]
y X a8 5 3125 (@)
) o\ v (1014 ] oo ) oo
%o\ %o\ G (061 ] fo] — °C Teo]
063 “HY 52 [ 89D | [Coon] — m (73]
16d _ _ N m
- BB R *Ea s8]
: e U O S—
D Cerd) O YA X 1 >
3 Rl . 5 8
. B Qo i (],
7 T < - o )
G — gy w— T =
B 2 3 x X
S & 3
0

N
=)
3 g
g N 155 E m Om
D el &l
sldy WO * 9o 1 OW 84 e w N Oc 3
()
V .

R72

60



I 6 ¢ 3 1 1
+i2v [ Jome | Jecw “ [ EC No
RS 0 197,759 161 RP U E Tr-22-11229
130 | A J-ee0209 43 I C 229
SiNAL WIUT B_Irz-u-ao 21457 [F 229
TeST Co D 1-22-811229 RS 6 [3/% 233 RD
M 4-23.8) 27/ H &13/8) B3
RE/T) 233
ey L ’{ 1 26) &P
22 @ SSYMCH BT D
X
s%srvo.%%6 « (1™ ) 3
2,
l‘e?az £
-2y ces 00
o T :
401K 1 ks
% v = - ce3 REK
svo sz (G4 = T °%
s S
aT2
POSIMON ERROR. |
@D
o
SHT2 cosmon owom 2
—
20K
—(55) +snuek ax
YL EVEAL
€ @ sV +5V L4
a STex @A $ P14 2 SPKZ1.3K > B
s S e, »opf,ZRe mos 2% ¢ ., Lags, 2 ™I
L w lf—l 2 |5[—-l . 5 —_—
10 e © e —_—
V 4, 0
5C 0 sD
u aL0L Loz 2 0L
19 9
Y 3 73
P
. = iy (1) +K 2 PLO CX —
+Sv s 8 oee 3 Y _E-4 45V D +Po CX
3 e = O 2.4K ] 470 - - ™
L’v\/v—< ﬁ 3C . S
330 4 | 7400 2o 25 2 .
7¢C I
800st | pug 3
NCAOAA
TACH B z i3 K MaoU _l %0
] [a] ™ ] __TSOM 53) -PLO ERROR
v 4
7 cie +5Y
= DI s I A
N INTEADRA TIONA,
/M MEMORE!
Q INCORSORA ¢
2C oo —— ——
o5y 10 ~/L'500 MEXT A 315221  fwer o 9 ——
= | Sozz2
® Cx o e

6 l

5 4
SCHEMATIC DWG,TASM 310221 (1 OF 3)

2

‘ ] HTios

108



8 ] 7 [ 6 | 5 v 4 | 3 2 | 1
- _JD* _4(6 ~No Dete EC No
sy L Q e/ 4 | 161 E [I-22z-81[229
A 350|209 c 225
gﬁ«ﬁ B |i.0-w 2\4 | 3 223
D v2810229 "G [efe 233 p0
30 2oz - - 413 233
. n 2 620K J 4{3/8: 233
D - POS SERVO/OFF ] oo P77 L e/njet 2¢; Q:f
00! |
RML gz RI2Z zwo*,K e .| r—-{m“ ' Mm 4'23'8[27/“/
- NEL SERVO/OFE &2 - X A . i
> T ) A 1 I::(w/.
ILS
3 LrAveZ g 1 2123
SHT3 5 ¥ vz : 4%z
MOTOR, CURRELIT ~EY O’ 5% LK 1Y l
1t AN
o INS226 !
orvwgs T3 €17 Ryg3 L = (Z9) +ouTRax
SHT |
POSITION ERROR | (35) -POS OFFTRACK
Civrgp  HT3
C FosTOuERRORZ  HTL
sevagr T3 +TRG VELOCLITY
SHT3
> -2AVRLE —(81) -MEL OFF TRACK
wonrrvoos (24 )
4
1% o mcg'zav 82v I"I.
SHT3 LBk % ) TP4
-B.AVREF Yoy~ <® 0.8 17 TND
SHT3 204 1% VAV—4 )
+SVREF P mﬂeﬁz o < ff’ ve/ -
—Cd \ < A
B un?ﬁi: 9% ™ ;/tw A
-DIFF 64 Goy—— v ] RYTE A on ©% c49 vV ¢54
3“?_5@%43——1—'\/\/»——4- 00} Ol g '3?7
~DAFF 3 RY7 10K
! @ Rz 215K (% -——‘\N\f—’]
~DIFF 2 MVe .,‘f‘.f? | TeI0
P A % N
-DIFF 4 Ge— A —— '\ 13
1
-DIFF 8 @\_—J 5K 1% 229 ‘.‘n; W‘c"g',/ - POWER DRANE
’ L + 7
-~ DIFF W 40 J cﬁI 49917 % M
R S i
DIFF 32 4 10K 19,
+12v
.0t
a4
R4
14l 3; 1,2 133K 1% N }1
+TRACK SEEK Cen > Earrd : I
3D U | el 1 MCTI41
7400 H o~ Re5 <« CORREC 7 -
ev vesoory (2 ER e i, 2> TIONS 10 ECO 233 - T0 BE REISSUED
A i 1
D 3¢ . . ot RO sV €3
1400 — o 9.09K T o
A ~FWD VELOUITY (&3> L R, — {’__J 43 - =
INFERNATR AL
V/, % /£
o ——- Arveoves &Y onnen wr 3y ./ ¢
NEXT A JIC24 ] kil SRS ——
—— —"“ = mces PCB SCHEMATIC ,SERVO
o o l 310222
’ re: IACCHPRESS
Cyh 7 6 1 5 1 4 3 2 i 1 SHT2OF3

SCHEMATIC DWG, ASM 310221 (2 OF 3) ~

109




- | ’ | v | 9 v & l ) l Z l 1
[ _[owe ECho 1 [ EC No
o 19-tv e RY || € [1-22-81[22%
A [iz-8-80 209 || 229
+24 ¥ B |iz-1-30] 214 LF 229
1:22-41, 229 &L 1|6 [3/mks [ 233 RD
H  ¢/i3pl 233
J ans/er 233
g182 L thajsr 261 RF
= 2 N 473, 271 ST
v el
b o)
ceq )
Ri72 2
ll‘%' v K —“ .
SN 4 >
e
powr canve 212 oy . Q’j?— "o rI83 o
' Alx'u BANY K N JKV" y
L o e o %
* M g :Km ®i7T 4
R143 = Qi >
K o1 —-ﬁ.ﬂmﬂ ‘gqlﬂ%m
MK
-V >
= RI7> VY % CT) AT
S0 RI87 o M4 . MOTOR CURREMST
S Ri44 CR22 > IS *
< e i!l"}‘ b 4 L:( 'gf’ m—n Ri88 cn
m_% P ad oKX= o
R4S P =» LIN-MTR B
47K ] (e0)
*SYe AAA ()
LN -WTR A
crR29 (se)
- SIRV0 DSABLE (41 ) 2
1.4V REF
T2 _\ov mEF
[ pelgle g
ey o tOTOTY 976 K 1% v 2T2.2.4v rer
' sav 1 : D)o
EYVE ST ! Ly 25 )+ sounoIos
g m T8k 1% Y : scnze
PRk
%:L_I—I_”uv T — - (22) - solsnios
-y 4K I% (Sa) -pwn.Lows
Y
= Q2!
% M v b Sz2z24
| . M = i—@ SERVO -8.2V
GG .IE"_‘__'_:L‘E. +5¥ 5IK ’ = CLLE S—
o &D o 708 4 2
=03 2 -Sv SHT | *SV REF
() LY - NOTES : (LAMLESS OTHERWISE SPECIFIED)
! F ~ I. ALL RESISTORS ARE 5% ,I/4 WATT
@
(3) 13 LS 2. ALL 17 RESISTORS ARE |/8 WATT
3. ALL CAPACITORS ARE IN MICRO -FARAD
()
= RIGG
Y85 . @) 347 uf ARE TATALUM £10%
Ce) % b) ALL SILVER MICA CAPS ARE T5%
4, ALL DIOCDES ARE IN4I48 OR EQWYV
20 -
(o) 1
+ 8 l‘g? = 6. LAST REF. CEY&. WHED’
I I R202 NOT USED:
@ & —o -5V cB R100
@_T CR3\ RI1O4
N et RI92 Lz RIGE
=4 15 *24v AN ?iz §§ s TEATION,
onze 1K 1 /M usmsw
6V ACORPORATE:
CD? .y FACTORY SELECT NOM. YALUE [— — =i
S SHOWN ALT, VALUES  NEXT Asm 310221 [=~ 7 ¢ 75 ==
82 n Ommmmong Ane 1 HCHES PCB SCHEMATIC | SERVO
fRACTONS  foCEMALS  Memwes RATONAL e — ]
oLl - == | Siezzz
— SHT 30F3
e I 7 6 l 3 2 { 1

5 } 4
SCHEMATIC DWG, ASM 310221 (3 OF 3)l

110



EXCEED .40 INCH.
caz| B2 s E MARK REV LEVEL APPROXIMATELY AS SHOWN
]
3

° | , | 6 | 5 4 4 , 3 | 2 1 1
[ BEPORRMATICN T CONTANNG v ICX) - | % o 210221
T TS POITY O a0 A TO 88 VeSD _O—il’;% o1 W& D Tzz511229 10
:‘: * iy _O| /g e! 7P € Lzl RE MEET GOV
w r—?zz—] e __;,Lzl 0/&):&09_ £ 229
| w7s) : [ car | 3 2:1-10, 214 c 229
) w[CRie 8] _‘25 QOresOeww z83[cez =T YR AREER: <7767 ;
&éﬁi - [Taay oy [EE (ce3]csz] L M 4-23-8) 27 Y & |enrer| 233 L] e13/80] 24
i R104, ' o . e,
A s ! 'ﬁg? c ) R8I v Rb| NOTE)S i J;:/:, :"?"
@? Tcad 3 i, MAXIMUM COMPONENT HEIGHT NOT TO
Fara

117
(R ] Riie
RIS

[a)

[N
pim|R(®) 0| 0
EERRES

EI

[V

E

|

»

w [k
xlminl |m
3?0:’_\‘"’

I3

n
x| ™|
- 1
‘581\0
[~]

Ri1®3 o ca9 ::ﬁ; RI3 . | INSTALL un.vzo)\maa PRICR TO SOLDERING.(Q14,
LA [=30 | Riza A QI5, QI6 e QRT
e (;::? ::: . RIZ L) %ﬁu F&E«tﬂ — BB 5
w(cRT - s Ried ‘ LBl 3w
w{CRZS Ri8S Iyt @ 2€ La) !
mluc - ) [ L crs — 2z L = & E} RI6S § RI6T ARE TO BE INSTALLED SO THEY ARE
e e (ceo] =57 R ] —t & MAKING PHYSICAL CONTACT WITH C8-1. CB-1 MUST BE |
:u.q rmz R194 @ 22 - INSTALLED FLUSH TO THE BOARD.
o8 R’ m |
s ‘ Ribe Ri22 R83 CRI4 1M % !
O RiGA M CRA R34 q .
i | CRIO RS
i Orme ey e i E FILL WITH THERMAL CEMENT, CONNECTING
=S . W[RS RIB ; Q!S, CBL, QIT, FLUISH WITH CB| LEAVING
wT] (o) [Riee ~ » cas] (em Oea NO VOIDS GREATER Imm?’ ADJACENT TO
[« L3 <721 c10] O QIS AND Q17.
RIB2 | RIS3 [E6] &0
mel Biss o [¢] FARCHILD DEVICE AS SHOWN, OTHER VENDORS
R4 15 H O Qes: PUANTOM LINE
Ri43 RI88 )
s el s - [ i FACTORY SELECT NOM. vALUE
»[c Ri90 R5S 61 " SHOWA/ -
ry RI87 M
Eigsl [ [REe o e (] [Erlcae
TH)
o234 [R1a0] RS: ﬁ
@x E @ w41 [ce Sl !
¥A9 R
F e ) @ @9 ) & | » ALTERNATE PARTS LIST (SEE SHEET 2 FOR PARTS LIST)
=S - ™ =T ITEM  DESCRIPTION IMI P/NI |QTY LOCATIONS
RI4E RAZ E R38 CRI- A
vem. ! 4 | R30 | L
R}: ;33? o8| 1IC SNT74193 | 030838 (O [7E
! | 3 {~]
70 Ra4 ‘ i e 17415CP) 030943 [O | I8 2E
v L Om e | ic MC3346 0300 | O | 5F
sc| le = ' 20| CAP, POLY,.00Iuf, 2.5% 021232 |O |Ci7, CI8
f‘”‘) RZd Oes 63| CAP CERM .039.F 10% Sov |020063 | O | c83
104 | TRANSISTOR 2N 6295 031243 |0 ais, 17
104 | TRANSISTOR  2NL300 03124¢ [0 |QIs, 17
— 10%| TRANSISTOR _2N630D1 o0312¢s | o [qis, 17
RD(53|REs . 17¢.5%, 822 |030702|0 | R/49
o D3| 7Es. /&, 5%. 11072 ___| 030708 R4S
eC 2
d |
L L
L |
[44-] ]
e
o hie]
¥
oIs2
o012 ex)y
éex) !
O\COIS)Q A\
ax
5 CTIONS -
Ty m + . Ceq Cﬂw M[(D 233 EMHIMD
m -CT t +
cer |t
ATEAL
cen |+ R2 n/AETED I ="
Kt —m];{,;,, >y NCORFORATED
3 o=/
80 2 PCB ASM, SERVO
[ =] r—3
| o D| 310221 M
' e —on s seEET | or 2 REV.

@
N
—
(o)

-

5 % 4 | 3 2 1 1
ASSEMBLY DWG, ASM 310221

111



5 4 4 2 1
Date EC No ~ Dute EC o
A [i2-a-%d o8 Ml
B [37-&/1\0 1l
TEST il noutr (10 ) 1
B.AK It
ANV
o33 )
—(28 ) +3ACKH &rT D
savo.s6 1 () (D) cammEr ave ouTRuUT
*
5
v 5K
26!
SERVO %6 2 Cia)> 3.9k i3 ,
= a @ e
|
Q% 62 Iaz |—
201 [-1% ILO -
] 1w -
43K
|
rulv N ";’;ﬂtl . =T
274 POSITON ERROR. |
7 7
an D
=30 SOvV#% @5
2K iz C
= 4l
™s [ 8K 1% h
-nv
F9A 20
il
BHTL
I POSMON TRROR 2
Qo -
o w1 |
= — o
DL oBUK 1Y, =
v
-V
? S5 ) +Svaed
+OYL BVEAS 48 pe C) ax
Ciz 107K i o 3 B
1% 2t 152
“ 1 P—
&0
© »@x’;— 4
| @€ \ ¢ ——
5D of L5206
a0z —
q
<°.9+sv p
> b
1 _r*'—f
= 14
N 8 N {71) +ex PLO X .
3| R46 *
> —3 | T —( +mo ax
£01 > POK ) 1
- W) | | B
TALH A @—o SPARE. [ 1 4 s a e ~
3 7E
6 MCADAS
TACH B @_. SPARE. — 2 s ] 30 KLL13
5¢ m [+ _;Tsoﬁ —(=3) -PO ermoR
TACH GND @—.m AOT .
U 0
o = 1:7 A

!ﬂ!i
b

Eﬂ'
*&

INTEANATIONA,
MEMORSE S,
INCORPORATED
[

acarm SR v
wan ¥ L5 o=

PCB SCHEMATIC | SERVO

BATRRIAL SIS SRS,

310177

‘ ‘ *

5
SCHEMATIC DWG, ASM 310176 (1 OF 3)

l ] HTios



8 7 | 6 5 y 4 1 3 2 1
Date EC No 1l Dase EC No
A TR Z¥oas P I
v B 3780110 )|
=75 i
™ It
423
3 22 1 620K B
- POS SERVO/OFF ®~——r«- - 773 D
. [4-4 .0Q!1
™ a2 R1Y7 B “—"“'—_l_ s
- NEL SERVO/OFE AN\ SR w L A0 % 1 ewe .
IOK 1%
13 4 RI23
499K t1y
wmoToR CumsearT —HT2 LY
INS226
ST 3 {29 ) -+ TRACK
+IVREF
rosiTions Exmom 2L cal —(30) -POs OFFTRACK
2404t ——
1 29 R9Z
l 14K 1% WK%
—ivegp 23
-
PosTou ERRORZ P! C
A+LAVREF HT3 20K 1ftw
RI22 10
10K 1%
RII7
-1 .C5l
; ST ) -NEs OFF TRACK .
-2aveer T3 T D le—
1 €© TF3
) = = crI4
- 0% 5237 %
ST WK % a4 TP4 oND
-0.LVREF + ‘\éV\r =) 10K 1Y,
. 8.7k 1% AT ! RIZ7 = B
+*3VREF » v 1 on ZN%Z lgf 9 ‘m 243K 17, | ‘ 21035,‘ ?ZK 1%,
2.49K d =6 5W 34w .
-DIFF 64 G — L lu 1% R0 ool Ak | o % 4o ) ltas 2137 —
o ; ek 1% g7 —F i vy —
~DIFF | (36 3imemou [ R = 21.5K (% RICG = o
- IK Re3 ! 110 X i3 >
OIFF 2 G :J « 1A AN, +5v 397K 1% @ 15K T_Aam/\'__‘ JE
-DIFF e Ge— Ry &——119 - 0 vor r oo NN w3
= K , .
e OB = T R E
- DIFF ke 40 €9 c4n } ! ‘}“ﬁ MC4 14 u
3 120 p¢ .e'l_ ! R . /cv/ 8 i RI2Z
-DIFF 32 GO———— 1 | T 10K 19
: co e | : s —
-iv T 0l S 2y e -0l —
o) -
= 510 1
- ol WA—4 Gy T
R4 F9*
, 5 133K 1% —
-~ Q9
+TRALK SEEK 4 ) 3¢ N i w2222
P [pluco o119 2av
~-REV VELOCITY (a¢ ) : =0 S D6
P c3e
3 3 3 ! RO -8V Ol
14060 - o 121K 1% | I
-FWD VELOCITY (3 )r——- ! z ! = | _1;—«/\/\'— = A
— INTERNATIONA
/M/uwomss
MNCORPORAE
s - — — poe——1 7
s g 0 avines
ot dyrlgheti=d PCB SCHEMATIC ,SERVO
TOLERANCES ARE
= — 30T
—~ T f SHT2ZOF 3

—
[ 1-—A .n?{.““"a‘"“

|

4

5
SCHEMATIC DWG, ASM 310176 (2 OF 3)

|

1

113



Date EC Mo “ Oute €C ™o
A [n4%M Joae < |
[ 8 2120110 i
124V i
I |
D e
g QIN 0.OR
X \,n\ % P et
v bl
2 R
S 1R
<7
JEIp
24 |
3 MC 4741
+
o
zi83 )
rower oanve T2 1K SR L—
VY RS0
10K 17

! e

MOTOR, CURRELT

Q5 a7
[N TS zwou;]—

C 216D RI167
f law lAl‘;
[ cez D
124V KT LINC-MTR 8
s &
—/ IL I =i LN MR A
- - T T T Y T T - — — — — — — — — = — — - — (se)
~SERVO-O'SARLE 41
T2, av rEr
— wrz
-0V REF
cs) a B2, 1ov mEe
‘a 0 06— +24 V . pr
GO . Rl';'r T2,; av per
i 4
' : 1o T8k 1R v
(3s) +24v RTU 5] - % ‘2“ 15'(2%
~ o i
(54) -PwR-LOMS
B Q) 3
:1——‘ . R ) . —0e
(o) —e 1V %z.um . . I \ . I Ce )
OGO osv St = . [(Z) semo e
AR G RieA SiX 32 g2y rer
I e T B - - I—‘VW—- - :
o» & P Te rre 4 w12
= (3 2507 -sv +SV REF
I- sl C6T RiG4 i NO B
a1 280K TES : (MLESS CTHERWISE SPELIFIED)
(2D ™ I. ALL RESISTORS ARE 5% ,I/4 WATT
3D sl % 2. ALL 1% RESISTORS ARE 1/8 WATT
< F Riem 3. ALL CAPACITORS ARE IN MICRO-FARAD
442K
RIGC %
Cs) 585 @) 34.7xf ARE TITALUM 110%
1% b) ALL SILVER MICA CAPS ARE T5%
() 4, ALL DIODES ARE IN4148 OR EQINV
«" - [5] +24V KT ANID GAD ARE TIED
- ¢l Jean e AT PINS 77 AMD TS
I‘ﬁ I.m - - & LAST REF. CE4&. LWED’
a7
(39 » L g » -5V 8
<5 cery
)
A v [Co% |cel Ri9! R192 aw
a7 ot ’Zlv—'\Mr—J’—Wj. TPS
INTERNATIONA.
< I ok ok | PARK CIRCLITRY : COMPAELTTS .- I =
(so ) * -12V : scaLs intamtindd vawn ov W 3 0
NE!T ﬁ)ﬁ kET«1Rl") oars P -{-79 vy
USLESS OTHERWIRE SPECINED
DN ARE B BecHES PCB SCHEMATIC |, SERVO
W"“" y womus wun e —
— o l 310177
Yy l 7 6 f a I 3 2 I 1 ST 30F3

5
SCHEMATIC DWG, ASM 310176 (3 OF 3)

114

[ | =



L 7 | 6 | 5 ¢ 4 3 2 !
ey | mTe [ w || I o« w 2 .
ARG TV FRGPURTY OF BN AND AR YO 52 VED A Tz a9 o 1224 | 1016
=v=ull-l-~ nTs c (378010 - - I -t asememr
™ I l E \COBLT
mi22 e R62
4 W e L22 | OmOse —
cs7 (WO} w[ERS] oo = [
= mgsl [ic| fae % i NOTES:
RIOZ \ T [met ) - : :
! Rl RS2 RS |
D a B | | el e L loo e MAXIMUM COMPONENT HEIGHT NOT TO
L) LTk 2e (4] Y-y Raz EXCEED .40 INCH.
s 12 : LS
(s | KU} caz| 93 Rz MARK REV LEVEL APPROXIMATELY AS SHOWN
[ RIZI
”i23 [ CSe cal [ET RI3C INSTALL HARDWARE PRICR TQ SOLDERING(Q4,
3 [Rize] [#o] ) U4 als, Qle, QIT)
RIY e RI2 Ccem 0 (Zay | cad [™ Al
- Ri%z R R0 TRi6a ] 53l 3| 2 4. LOCATIONS QI Q12 RIS RIAT RIAS RIS I\
ol 2 o . N ® Ly N 2 NOT USED AT THiS ASM LEVEL .
'“c%) Lfia-am wcre] |* o) B Lk ] | 3 RIS3 L RIS T ARE TO BE INSTALLID SO TW@Y ARE
h— | LY R8B! RI197 (TNl — 0 MAENG PHYSICAL CONTACT WITH CB-i. CB-1 MUST BE
Rice] ] Rise xes EN WSTALLED FLUSH TO THE BOARD.
L=< L) RiaS % ®893
Riee || %8s T3 2
TTx) g
Rika e CRIO 3 < i
Nicr r
" gtunz S |
ava - FIEIE Res O_‘ I
Lk L' : ap H
Far 13" |
Ri
R [<-1] lcso
CR2Y
c . RI4Z —
Ri43 o v}
Ri4!
[l G
Om ™
D Re7 4D Ri39 .
RAS 18
an » [z @? * ALTERNATE PARTS LIST (SEE SHEET Z FOR PARTS LIST)
RS% | cW0o Rgl%
- e [Rie] TEM  DESCRIPTION  {IMI P/N|QTY, LOCATION
Ml - s @ — R 7 [CAP CER SOV Oluf O30056| O | SEE ITEM 7
CR22 108 IC SN74193 030838 |O | 1€
e L ic etscel O30%a3 | O | IB.2E
[Il Q Q. 1z | Ic MC334 6 03CPA0 | O | 5F
R4S 175 @
RIS8 R174.
B "‘gl‘s_-y . TRE)
= RITZ,
RI17TY
s p—p
o€
L
, .
—] l L) —w\q
[4-Y]
J RiL7]
[ ] E=
(R ]
A
= ' V/ ¥/
€33
\ 20 PCB ASM, SERVO
l D| 310176 C
sweEY | or 2 REV.
8 7 6 [ 5 t 4 3 !

ASSEMBLY DWG, ASM 310176

115



8 | 7 | 6 | 5 v 4 | 3 2 1 1 310007

Dare TEC Mo Dete EC Mo
Ost IuPUT‘* 26 | e pE— O I.O 2“3 o0 <107 | OC62 -

L [ A -] oz .,]f 9 2079] OB

[ C (2C moss .- 15N oqe
S *§.|z-ﬂros§ EQ" 2.5-80 102 _Qupm|

SHEET | OF 3

¢

e G L
RS8 < RIO9 ¢ I
ézw%zaz Jiav Koo
i i /o oz‘

SERVC - 06

2l (aemiLe MP QUTPUT

SERvO - 2 |
we R”, R7Z sR25
o0 = Ik
—-'wv——-«m—w 4F CRIL
TEST SiGNa. RNr Sy
WPUT R‘.o
+OYNCH BT (SHL)

116

I

L7 Fog Ry @eRot 1 (s
18 4 evucn- BAT (SU2)
3\ N
ooy STk 3 (N2}
Fh- . e
ls
v B
|
TRe7 ! ] )
v TP5: ! T
r"";n' a @ 1 : MAant oo - 724000 [
rey TR =
RI33 - | R4S, 1 K s
7.5k rw Lo T : i 1
- DiFF l : 36 0 571-3:‘ A A CR® R136. 13K
- DIFF 2 w37 9 J8F 5 %0 }—-ﬂ-—q—————%—ﬂ 7
* ) 13 . 135, 19 R
- DiFF 4 3 8 mcmoaifwv«{-' Taox L—w\—-& BRI I azs +iz
-DIFF & N 2d 74 ,zL'—J - A { I cui, 0l R 59 R 10Z
, i —o Fiv0 ! ‘ " X 4
“brre e L - _ nzkr‘\”" e Rectenin . _ _L—H 499k F——Jn\«% e
—DieE X 4 > o 4l DI | oo —AAA———4 f W ,,“o,(, e [ aNUYe
32*;(- i . P‘—“":!tc: ‘ %20 ) o220 ',,9}% %‘ Powsr DRVE (SHEST
~DFF 3 % SPARE cist R127 AAN L& D, WogK S|4THICE :
Posirr & -y L ‘ "/.; D:KBA 3D _1. p
u—m“_——_] - 33k 1 o N
+ Tk 2 [Pemed o | )—q—o_JL__MAf
3 AT —. RIZ8 24y i 304
- Y ] \ i .
R e 40 T Moo —~+—qe P o ! s ?lof./o v
1 s ¥
el 4 AN~—1—4 o l.._”_] ‘é‘ 21/
- REYV-YEL 4 | SF s , L - om - K
# 4 oD— oe R—GeF) | s = P~ 2 SHEET |OF
'IiV ez e
c3e LR b - L y/ -/
4.7:—(/1: Comp E2FCE N o \/\/\‘/\ it e E Mu‘-v . . pep— »
. L MELOCIT, RIS e 3 27 7§ |~ / . —
TAA ’/ 7 2K . o ddlgrafors-riais = fp =
(3t o TOLtmaNCES n SCH;’MATK-\ SCEVO VCB
VYL LN % x roacrons  secmas  ameirs BATEmAL 13'——:-;
or SIOOC
T e T 2
8 7 6 | 5 | 4 ] 3 2 I 1

SCHEMATIC DWG, ASM 310006 (1 OF 3)




! : | v hd v 2 [ 13coo
Jome EC Mo j[ € o
© ji0-26-B| 020 R F lu20n] ce2
A w-u-18 -20-
, C 126-729
+12v 14 O [3-2-1
POS SRVO foFF #2¢ 4
-2y =44 D
szvo/orr +8V Y ' -
' - - UGG OFF TRACK
0
¥ - Pos. OFFTRACK
i&-* ON-TRACK
TR4
PosiTioNn EPRop] _(sH 1) ¢34
.%‘IOPF ca7 TPl t12v —
i 00| cns
R 22 ° .01
"{//(‘—1 17 }-j
ezs = .
T 2754
59K -1y S 452
L 17 ) TPe
- 7
PosiTion ERpor 2 (o412 R 146 C
2 43k
| o—ts A 2 vacw meocTr
cooq,].ol
= Ywe W LOCTY
7
~at
+5v TG
vEcoo/TyY
12 RI124 3 msr‘ RS2
13 2K 10k 15k
" 10
SINIT TACH 41K > Ri53 Cri3
10
wic) <+ ALCELELPATE
MOTOR CURRENT—LE41) el o9 - -
- REV-VELOCITY %32 | = GATED Come semee [
- . 3 - —rn x * L
FWDoVELOCITY <G{30)~ [ | T *
.l A T +8v
+PosSIT- Mo PE * pyey 7 et %S [ E3-24 + 5Y ‘fg' v 434'1
183 5 R4 I SN
ca 30.K +5v LRL S . R20 ‘ "j_ :
2dopri S 1% s 2 1 ]_F:‘ 037 = 1 [“ ] ¢I3 RI90 X % =
9 : auf 00 3
+SYNCH BIT (5 1) e 3 2B} o 1 1. 1| 3B [ o SR T
g #
) ' " 092 = e
. Y o] 24 MC 4044 2| Meao2t|e 2L, '6xPLO-CLK
3SRiBS : - -
2 9¢02 :
2 zok - +5Y (1 N : VE 564 k) 3
7 S
BT = 7
15K TF é’;lo z 70 v Cs7 = TU Tra = ST
C49 ’ - =
I ! L L 3 | = :
15 14 TP22 > 2 47 e ,__'853 48 A 0-cx
=2 > .
IC e . +*Sv l c3 RI%T *5502/.# . 74,95" 5 J * ? Pt
o = 2 R208 — 477 100 L4y - 23 . -PLO ERROR
i 9602 y geol SoK ) — o pt, T 5% w
y - 55
30¢f, 1S9
x
C‘;‘Z., II . SHEET 2 A
13 3 B i~ W TERMNATIONA
SRI197 ‘fi . is1Hiq is = V/ 7 /L
I K ! =) ‘DL s i NONE ———_ —=
_@ 8 L a2 78] ek 4 {'—m__ ‘
" < a ey onmm , -
+ 5V [oIE ; J Toe SCHEMATIC , SERNO P B
X A -y waTaL T-ﬁ——‘
e 2 30007
[T v el = A
g "~ 7 | 6 2 | 1

S5 4
SCHEMATIC DWG, ASM 310006 (2 OF 3)

117



118

i
8 7 6 5 ! 4 | 3 2 | 'l 3000
‘Date EC No ][ [ €C N0
O |wle-18 020 = |20 ] Ol
A jn-2-18 027 4 - T [820-9] 081\
c [2677]oe8 6= L 1S o098 7
o] ! 37 79 0SS 2 N [2-S. IOQ
SUEET D
extf ‘L
37 49
':’{f, IO‘L cA.‘ws
=T
F &3] —_ ! ! g -b.3Y
i cerd = s $ * SEEVO-8. VM
P13
TC \ +12V e
ricé
Aowes DovE SH1) 1000K #i5s -2V
? ©.08. "
\@ [ 73 _L » SERVO 6RO
£e2 4 1
2K -
"
' £16/
K —
£e5 [ 24 772 -
s10
I% -2V !
| rlio
g e
— . " £7
save-Prsanib — g €7 174 f:] O "=
e 2,3 2w 5969 tLiwmame8
3258 -TEA
s /8 w LW g
+24v PTo (NO'TC@) &7 —
o
+izvy v 122 ) , |
ol 2/C]
2177 (44 10k
e e a2
0
bic 4747 >E MoOTOR CorssnT (W L
AAA oL /
I/o/"_' B
a; PELZNS
" a1
b AAA - F 771 3 o/ —
I
, ci48 “* | —
; 9’1 .ol e
L3 he . £¢ o —POWER-LOSS
19_20 YY) o i NOTES: (mwikss omerurs & Seciryab ) )
-7 / AL £ESSTORS ARE 5% | o WATT
+ Cral 2 AU /% RESISTORS ARE Y3 WATT
T 3 AL CAMCITORS ARE /N MO-WAD”
a) uP Y 1K ARE CLOS Y COOANK T4
S0, 15.7 >5 . ) ».76F ARE KOS } 2 —
G143, CI0\ O3, OO5 -1 ) D47 F ALE TANTALUM :m”
cos ’l i F Cle, €123 Ci28, C126 = R ~ 9 AL SDERMICA CAF. #6s R
4""T I- Ci30,Ci3e 'fo +l%c POSITION E"C‘éigsng wCcl | =VEE ?IJR 4 LAST REFERENCE DESISGATON
LN Lo 14 'y T = 2 208 cE®D?2 ,C148 , @12, LY
GND T l 12,34 ,71,78.19,.80 >3 7a w;l_.,m _‘u = 1524 _;1 - . QE;EZ’E y )
At L c1e0 —— +2¢ forsai oo = ) -v = NCE DESIGATION NoT USED
u,rT T Lo 700 2 WD, SPSF|SP4iC L3R sh 1 cll -Co0, c-82, C 81,050, cu3
39,42 7404 E 4 186, R145
> -5 et | c8 ot ' A ' M :’J @
. T o 7415 e . 1 ©
cas - 4 cixs 7473 2B - P cR 15, cR2I-cR4
aqy o1 S el 4E ’ [ [6] -a#v RTN AND GND ARC TED SHEET D
: G602 1B, iC, iF | '3 4 T aAND J.8
=0 —>-12 e +29nva (Note [o]) vosoret 51 F, 1 AR o P Y/, 7 /£
Enlei @G . 7. AL DWODES ARE w4140 NCORPRATES
(3P IN 4F 47 EE aF-2 3 /8 OR EQWUY . scait AsvRovED oY
MCI350 ' 2z 23 NONE & ) AP Rauniad
R O L A L o 3-20-78 EAc, —
oo 4 : 01 519 e ot A 4 AT
PE IR 2% : 4 T TOLERANCES ARE SCHEMATIC. N 5& EVO PC—B
_3{_4_7‘51 ;7523;‘»1/,1)( + 7 . FRACTONS  DSCmALs  amsits WATEmAL l—-—_—‘-—-
AfzR ! A ) 7 xxx | O )
T T 7' T 2oo2]
7 6 | { 3 2 l 1

5 i 4
SCHEMATIC DWG, ASM 310006 (3 OF 3)




611

7 [;]uoz Riss s C_\__T_]uoa R194
8 Bld || blez:

B
] cios| ] cwos ] [ Jcio7 a0 cios %’J 4

R147
R149

s
S
g
ILIED)
=[xn(xn
HEEE
q
233
[mi4s]
C26
R14S
R146
[_Jens

R104 R143 @
:I'.:. RO7 \ €7) | P
o (763 39 | < RIO cn
= CQE_Q__] ::?Q - ] RS9 kna l 5 . T om
U R96 2Wa 1y —— (29)
e o R10 [®39
R189 03 c16 <
c34 8 R93 2 e
s L Ays o D % Ri6] |w[a
R74 . R138 m ) g c22 "
R187 -m C28 m c R9
o e — o Tl L
C e ] cae_] M R133 = cx. T e
U cRI2 "2 L
e R23 R20 V] (=& .112 V) LFE
CR31) ¢ CR13 CR30 cha LE] .
\ CRIN
CrR32) M R2 - LEL I
R cRI1 ) R13 8 Lilm 11}
R Rl aise | R82 R193
R142 o jae t% { Cl44
g2 [r71) R72 ] c12s RE9
€122 124/ | Dcue nSs _
o, [ = Y] @[ o L
CRS > R3S R19 =
H CRI4 - RIS —
] ™ a7 28 @ JCche
%%% QD RI78 .
73 (crig) QN (Cr2)
Ri74 x| €130 1

&
[k
q
S
el
)
O

BEE

ASSEMBLY DWG, ASM 310006

ol
I
4l

R2:
R12!
R
R160 R108 C =
R49 c7 > L
R31 N L cra7) €2

R159 ] 10 €136 :
156 ] (n2 ]
C56

133
R4O
R94
RIS

R134 Lcs]

R124
3

g

[
[57
(o]

b ¥4
1
[ Cue ]
R4

g

19
@)
gaz
05

B

493

REDUCE TO 8.000Tt .00S5




071

o | u ¢ @ | | _ <
AINQ ¥ O N AN
Y A3 B aﬁngﬁ Sl m
ON Nid wQlT3 ¢ a3 - (@Nid) 8 Nid Av QN9 '7\ Nid LV AS+ (Nid 91) m _n
N . ! ' L ™Md LV QN ' 71 MNid AV AS+ (Nid 91 )¢ $,21 $ANIS XXPLNG 1Y "2 b o {0
i %S M¥/| 'GNHO NI TV QUOLSISR VW - )
g 33 ™Y L 19330 e w01 WOOIs WeY TS o ey
%. . A7 ™ Y UQUITVAND YW G . CLINDWID L7343Q ding 0\2, ILOOIS WSV SLITNA ALYWINDS GIHL M Y —
- | 3t NOUN3J0 WSY GAWNIOM LY G3TIVISNI (L] (GAITAR IAEHLO ST §ILON i m m
| a -
%A 5 Bt -
~l |0 sy I m
g — - /
m Ww 1 I ols M H /fz.ML M:
m < & _ m
~|ed9
—1:/5/3 o%w ” N[N -
-t Y
n m..._mm. £
Ak Q
LSt 13l o
<a o] kR
cT 5 : _.
o~ .414 u o~
«ao.s:.;o.aL >n_ - “ .
T HY B
w3 sAs + Ceo )— L EL
—1  VAVO AL+ £
o1
o—
VAN W - @'ln_ o
vava W+ CRiny
[42] - e ST Yo dwm- o
dAL
MOE ¥ 3%y L—Com) »» mhi+
I*<ons
“jhlu.ne.o'.;n.o- Cot) W12 m/u-
IL Jasosz b 0 L (L) wivaavaus p—
? w!.nAn ° nc_.m : R
D -
o ol | a.v< viva Qv e
TOUD WU TR ez I H 3 <1° Y= @)
'M O_U“
M SAAAY CR o e YA =
<< SN VLW <> S32LHE NS U] o n
S V2 NG 1 Q
_ —_ =
LN —oo e \ u] " ul m
$—ve W2 1S ] | g u— "
: Qy o1 =
a ¥ N L v >
| , N ) . .-4 9p)
a0 M LA N It o <«
—» e o0 s[5 TN T 9 — -
I solr ™ I Y —~ )
LI N I LA i ooo 4“ W
\jlx 0 (W) v o ‘T * 150 temz) tu
\@lL 0 9z Oy .Pll.nm/ St 00. v D
] €2 i 4] .
o 0| MEE T R S
nw "y W a kAl 4 oy [
| o] » aan v ¢ ! PR » T
n | A_TA | S| T W) O wn
| ] :_ | v ¥ _.._
[ L aee ML m
¥ A S5O WMd- U
) wn
] o] -
1o/l f———=
bl 2 10/1—g ol
SO 7N e
o W 'm\u,lﬂ]llml/lud/ ) “ WG @2 ﬂw 3.4...%4 “.w.
3 YN 2
N [ : pmm_ L oo !
W —u LW ¢ ol o2 o AG+
w0 LPX¥201) vy wlln.,Za/ ﬂ .}
vz n(”|u0/
[
v s“ J_ A 1NN IANN
it Y = [ C P PTTAL
TS
Qan *vi st SN
— - a.\,ea. AN TEFT ARG ER]
I >
o2
1o/ o Ei.u¥ r
v [¥] W T TN
e (1] Ya\ owv
ol om\‘. m_. 5 N
~ SN ' ~
i
wvd o=
(vxv201) o‘mﬂﬁ
F-rT S
cﬁldu ™ 2
A TN
~E NN
aq Wl
— QM, S
» 1 AS+
.
©0 1 0
m
*
a v 1 © <



> | had ! 0 l o
°
SV SHT
sir J—ﬂ’\?\/*} e
¢ 4.K )
j * 1o/ o(F) & l L(E- g
2 -
ool - wemorct G D)—T - G tee (106) - mOEX
= i, Q- o s
- WR PROTECT @8 nl 7 o
T il o Ol -DIFF32
- PLO ERROR Bs Are
PWR LOSS :‘u,, ale [——-——(:)-Durr o
- 0
+ SECTOR  2HT 2D oA 4 -8 2 :: A :f'L___I_@ “DIFF 8
o - ey S SRR L1184 a i -DIFF 4
+ iDLy~ X3be ™ A\ | 47K 1% "y
24 DWR Y 25| Mhs -DWF 2
@ 2 - 280 Ao
—e P 5 K/ TRey Dy ; la x 4 PIO - DIFF} —
) ¢/ 708 o, b (M
TUNE =
2C/T0, Da L Dy
. SV Emm“ Dyj28 Dy B 3| e P4
AN Bolew ey Do}l Dy Dy
T4%8 3 z 26 D, Dg .
: RIS a2y - D] ' o [ o (22
] c . 2 D ) S
4,7K |N4‘|1425 Do —L—\. Ab 4010, ¥ ¢ i Y 126 | reRRUPT
~N e vy w/To, 12 "1'9»@ e kY =, 2 ~
DE&‘— B8O m e M o % s_%
1 Ye Te) 0 oRQ 19 D 3¢
Y 34 RD hb___& w(m [l A
NI CE b R
13 o P ORIV YD N =
. cop[8__AQ) N >
— '€} - J——< ! 1 -AM ENABLE
p— s SHTI™A ) = ﬁ.\% 2 S UNIT READY
SH3DW | T3 rrre pROTECTED
RP4-8
IS @) - W/w Disamr
+ ON TRACK - L (84 ) - FWD OFFSET
+ TRG VELOCITY @——1 -REV OFFSET
I _
- R/W FALLT T M1
O |- e oFr Thac T o
- T 713 ) -CAR 128
POS OFF ncxgo‘r): %:h A :
DATA BUS  <i0m A 2] B Aty 38D - AR be
SHY 1D& va A - 8s A,,.; ED
ADDRESS BUS <> - p % A2y A
TRQ By Ay i
sveTEn  SHT 104 v, &80 I
| conTROL BUS I B85 e 'T PIO A': "
ASE N\ 6 v, gl aly, Ao 1S —
SHT 3D o [LSO® 2B v, 32 4 PIO 0 |2
wn e r————-—-{:ou v,p - 25 (2) 8
N He v B 2 2e [ 4% 1
: LI Ys 0 D 3 =] [ {]
NS ) 9 Os D — |23
A VP L1 NT P
o — Pl =
\S i Cul Dy 40}, uBls N
b4 43 2 e 3 ! 4N D' Inle A n
- %‘- 13 2 ” LSIOTS 2 RS Dt . L #
et b - Y 0 S i o [0
®) o w 2 n Do iKa |
K A S é’;%v BROY fb
g Ap elx/m zls N AR B5T8 BROY B5TH
/1 vb] w play [
0 Nz L
‘> ™ N Dk \ -
N
W 2 A
g kS SHT 346
@ ‘i—; ::‘;r PIOSCE
@ T T 280
() ’5%’ e CONNECTOR - ';"‘0) J 44 ) - REV,VELOLITY
] h
§ > . ﬁ:ﬁ_— alh | T +3 ) - FWD VELOCITY
—1—& A
— : 1Ry, i A: 0&» i (48 +WIT Tacu &
3 Tels, N
iy s _1rls, 2], s (A7) -SRVO DISABLE
®) o _tPleg EY N e [22__sEEXP o +TRACK SEEK
lay] 1 TRl 4 )
& 1rls. BN G o [N45
@ o] Ao & 9» 8 sevLEVEN
0
] —,1__- . SHTINT | ot
MTIDL !
-PLOCLK SHT 3Ae CMDJSTATUS |
SHT 104 () -cAr 256
’ Ale . '
a| 1438 -CMD ack '
12 A SHT 1 A4 ,
T LA“ il L] : 4 13 L —aUNIT SELECT :
! 2 13| LS008 — ASL 1) i
_#_J 13| 7438 \O4) - FAULT
w w
- emostroee (101 YN .
~empr/w  (JOD———4 I LP‘ 7438 O (103) -sktk COMPLETE
Ak
1
- OMD SELECT ) - — 49%" w —(Z4) +POSIT. MODE.
- e stLectp (38— 1 T a4 G
sP5 e
RP4 4z |23 | M sHaRp
+7% 24| Y o A4
HHT 3 mpy o C Y ps5p GE)) rarz |
[« ] D,
% H A3Y CrP R 22| €0 D: 138 __ Oy 4 ([ <y .
. . _ azs DL B o] 7438 -SEL.UNIT ADOR o
g i! 3 \M' :" W, D,M b z - SEL AT ADDR |
2 9 3e\ioho ago Dify——oF :3;0 W -
g l ' \ Bl po DD 18 UNIT ADDR 2
! Ln__..: 5k oy Do N - SELANIT ADDR 3
= NAo & lz/m SUT 3RS
N 4-POLE ——— +8YT2 )
DIP SWITCH uss 3|, Al
' ? us4 EE] Y al® I
] o |§} us 2 32] o* M) 2 m >
! S Y £ s N
-8y X, i Mdeib]
3 Lﬁ] 3 Ty 3 -
g +* LT A oAb
28 B, A 4 :“ .3?
[3) ‘Ts ™
SEHIN - ol ic R812lT—
4 arDY ASTo BROY 650 T :' :-g\z v 2 i
I £ 3 pad
F ! o iz ] bt IRINAT 8
= k) 1\
< B < Yapo- NS e
S Be . S 0 3 ~
g o §§§ 4 D) | Y
' b
r F = § ﬁ i by h
ST om|
‘_’,‘! ~ |4 ! N 8
ol |t 2 80 $
gie8 1 2
~ &*‘-
> T TTe ? - T s

121



SCHEMATIC DWG, ASM 310071 (3 OF 3)

a _ v <
SEN e
MKV o —1
g JIIME
o o 3 1=
w 0| Q) W M , m -
1 ¢ w Py & TS mf ¥
= v Z e mmm q
w s b WG g \
IIMHI ? S WS ﬁw - 3
= ] -
PR ~ .
s c M _ >
21229 ’ / ¥
1151558 - , -
Laks ﬂﬁm 26e51{ * TENG [) . w
x|~ gl A W L N
£ ol (23 . It m
el
Z . .
<qlolv HOLIMS id HH r
3049
LA 4
v
) hﬂ w N
AR+ NS+ g mm m
15 [ a 5.%..
755 2 piad
[P 3
et 0 : D) “_w
IOA'I a1% 3 (58D .
6% 9 -
2 [}
sv ¥ %, T (8
RS 0 (5)
()
)
Asey Ty zan ] (o2) .
— ] - - e - —— 25235 3 ”" Cel) o™
r g == FEES i M
| N3 | $201 2% 1 ]
| o _M I ovo~unﬁ 2 & o2
443
! a v m.. 7as] | L HoLIMS dia W)
_ n...n._m L/ 2 a% _ t+—CeD
i oY o “ m M% i [ +—D
D b
i 3 | -G
| _ (2D ,
| 13 | | O
w [
| T | t+Co
_ SN g GO
-
_ o L~ _ +Go <
[ am P ﬁl_uﬁq: 1 4 +—Ce)
e
| * 7]% 25Y +C
L g ® q
W D)
| : ol T -G
@ | e
_ o L L} GO
MG 2t
1 >y = ....u —CD all
I Qv afx v —CGD
o) Q
| i it @
| ] 4 ~<< —CD
_ , (1] P
; v
_ ﬁ%s.ﬂ o
| M g T “4 %V 0
«Q v
b § 8],
q \
! s L L
| ny |V 100w
N [T 193430 dive
0 I e ) g . J P~ s
-~
wo--—— ..}
] s+ SY?.HG (88 ) WD HDNAG +
VYIS Wl
W._E
AS+ '
I
| 1
WT> ONd- ]
m(M..—.Iﬂ.Q |||||||| _WJ m_%d IIH
1
q
(¥3arv) a1 : jm..ﬂ ﬂo!.ﬁA ! yozire RS Od (7o)
{EY) i oW oY oM TOULNGD
X cSEL B P o 1 i — NAUSAS
woL TS+ I +9 a " Lo < csamoay
9 yay VELS 1 1642 ¥01 Lve
iy - | e wwen
—_— B sraara-{Le A pp— SOUVIS /AND
' s ane (89 )— Iy pm
2 sma aws - (o8 | wm
€59 awo- (08 ) _ 3
p
v s oo - (o)
s ot avo-(le
2 seand- (e ) o) i . ~
L 818 OWD- T
G m Oid saToR  LPod
e
[
w
v ;ouss- (LS ) ? = oez
| 5 I
”
ATV OIS - T
AS+
00
H
o T il .
Sg TR TN WM -
[ ]




€C1

be— o

¥ HS
9-Ad
IZ00I€ NSV ‘OMd ATdINISSY @ €zoole

A20
A36
A4

v I R S—
p 2 ‘m
2] &3
2] R —
W mﬂ 3
ik, R
] « 5 8] 2 ? |
< o]



o

9521 v ON WIGWON

TTIUINITN /S IHMSVUD JOHTH

8

(€ 40 1) 1810I€ NSV ‘OMd DILVINTHDS

> ™ ‘ (g} o
SV
+SV 11} *BV
| __AP4_4.7x e __J.ﬁ _—
as 2 N 1N o
A [
A
- HAQ/\ K&y 17 ~
13 A (5] AL
] ] o A Al fre
3 4 2 -1 A 4‘0 AI O ! ey
N A e
9 A
ag 22— A Nae 7o) pant
Aq JJ__A’!/ \A| [ -~ ~
25 BUSRG, a, 36 Ay Nag 5 e
ay 35 Ay D1 "o e
A0 a, 3¢ Ad Ay V1Pl N\ow 204
33 LYVZ AN I H q D 13 L)
As it B vp \2s ot (LYWL
2 W A P2 AviN_fan 3le wp® a, \Ps /o
280 A 3 AN Lae 21y vb" d .
CPU A, “:’ 4 No,/ L N— LN PO N3 59 > I
0y RFSH 3 61 Y, 13 - .
NTERRUPT 2T 2O I E~ ' ': gs/ ) Qe ch.. "i’
L g IS 1y )
o [ D4/ Lsisa v, FAIN Nes 18 [ Voo
by |2 Dy 124 L] M
TV AR 1= v D, 12 ‘;‘; [q_“ (& Moy a2
Dy [ k"—“b
) Do =2 A3 t
Do = RO | 3 LS82 3~ As  2114-L
~= | M 3 2 Nae 3
M'c u_ M y S %. q \A: ‘—:4 (10Lax4) N
'y im:iﬁ 0 5 j N&w 7 A: RAM
HiwE W (R / S
R3 | cmi w w; A ° i
OR X INeia4s RFSH T =7 - m 1/10¢ Wk lo
BOSAK g Sjios
! 1oL oYLy
29
- con _l_ QQ————':{ /o1
= T —
= 9 =
L5
PR LOSS S
+5v v
N +sv AN I N AV '—‘l
[1.4 | Tu i
N 7 Yee Voo zg |8 : 21 Ve Noo & el | 4
NS AR LY T b
a ° 2 Naai 22 n %
N 23], ° T o N o P
ps  mowv O Ag 27 O}
N Ll (oke) oghS D3 Na1 1108 akxe) o5 B
Ne 215, 330060 o H4 B Nael 2,7 e oy
a3l OspY O3 NAs! 3 A: 8:1 1310y
Nae 44, Poyy LI % N1 Ny P AL %
NA: 5 -~ o, 0 0 NAr S Ay Oﬁ L} 1D -
Na2 e, 0o NAzl &l o,’*__B’
NAL 7 ATt |
PR V. M 1 PN — Al 8 A &l gD
’: * & |2 RD I ’ | SHT 283347
| [
g SHT308 A5 _l.”' | _J__"' I T2he e
o B ! ” | SUT 24, 80
AT e 2HT 203 b s a4 | FOR DIASNOSTIC TEST ONLY | I~ DATA BUS H
SHT 3D8 T SHT 250 , 346
-READ GATE ————— - &ﬂj <1C> ADDRESS BUS
\ \ N SHT 2Als, 3Al
12 1o 2 5 Q> SYSTEM COTROL
r—-DMQ F“DA‘Q nUs
-READ OATA (T8 )——— | 57e e |
| b & [-) 5> )
weap0ata (37 )—— T ! p——
-0.LV V403V
“R/wCLk 7 “O. V44045V
* R/W Cik
SAT 3D8 u {éwno
- WRITE GATE ———— L w
_@ + R/ W DaTA
*5v
+3V
- 14 \4
.Yy Vee Y2 Vee o, —————.m - R/W DATA
5110 15101
——— .—’-o
é 1 13] ,_____@ SWRITEDATA  |——
1 I
5 58 : -
» [} +9YS CUXK
; 3 [ 13
g o rﬁ $ 4 e - SYSCLOCK
= L 7
] 1 N
4 O =
SPARE
T ] e T
2 8 * 5 8 “‘ b1 5
a5 9 5 S8
g 23 o - i @
g - T_ = ] - 1B
\ e |& [s I3 ]2 g
RN T ;
SN s ' 5V = N
< > -5V SuERNe
1N Sl
% A6 r
O f& l¥ss 5 PYe +WG SHT 2 A%
p ’??3 L5O4 >
A B - [> i
8 le NOTES: (UNLESS OTHERWISE SPECIFIED) —
__w_i f\ - H 2. ALL CAPALITOR ARE W uF . B
N v > -4 a3
oi| : i —~ 3. ALL RESISTORS ARE IN OHMS | |/4W 5%
a)i SN Q l. ALL SNTAXX SERIES \C'S (14 PIN) +5V AT PIN 14, GND AT PIN T € INOHMS, /4w 5%. :
Ni ] w (WL PIN) +BV AT PIN 1, GND AT PIN 8 4. PN®) -DFNIOTES EDGE CONMECTOR PIN NO.
P "
> l I ) f ) o

124



S7I

a _ v 4 @ | | <
N 4
|8 e ks
- . hie e
: S o e s
2 T — 4 F 3
—t m w s ﬂ N}
i - RIEN
2
b - o o ] 8
0 ‘ —(3D) sn / 2
—_ — e . _ -
v , 3 esn N
N u[ld Fi e ‘ 2
o e i sy aw DRI 7 le
Qo ] L]
HE M i ] w
g _ R [} e
4 7 92 -~ x
p - e 2y 9 o
D o ol ) 1Y
o T A i 1] g
3|4 —— &’ 9 eA J i
3le A4t Tt’ﬂ Sy b ] MM %N w HIR m
q - — Tty 09 i 3
sl olie vsn
oY e een | | | |wormsaa
e i e £l
o~ TUAS e - - “ o w\\m 3T ey 5 i i
S WAV UNY IS - AQ T _m od o TM RN ..: nm
L /o o] A AT\
230V LN TS - "\ ey il I kT wm_ of
1 Wt
1 90QY WY T - 2 G o .M PR M i
. v N g ) 5
L En S T i B I o s oul . i
& -—=1{'a P53 Uil s
G J‘*ﬂ ] ST s M ] . ‘
i 2w+ (9) dq - a3 MW W W
2 A . ﬂ vm.&...rlﬂ_ E= » ) 2
N S N 7 4 () pims an>-
R A ASH AGs
Y . 4. )
00w Lisod + (72 ) 3 L— @) koo
S ¥, R T b————@o0)  m/uans
G 11S0s) S d L v J
AT wis- (501 e M T TO1) OIS AND -
o4
(32]
B quwm
13T LN n 2oV \an ,W.LT.
- Ge—1— v
v ans * o.wnd. X ¥l L [
sz uvo- () —+— s o
SOLVLGIanD — o il 1T = -
i — - 4R ot -
RO RS 1 T .
NIAIIADH @JA&W - E] b Y5 *olcal 9]
v 7 ~“ N el
FREEI MEl *er 9
s wo+ (r ) o_e\qmv: + = m-n M( L] othor 71 axe.
Travsiaonse- (v T ), M) et
N T 2]y M D o 2
< [ :“. .u O] =3 0l G
ALPOMA ams - ey ) ﬁ Q o ‘ ¥ m v t e mﬂﬂé %.m.
; - 2 old = WOLIINNOD
ALOIA AT - (YY) a@ q yroy
lA ﬂo WN_ q = Lvu " —(L) Lwvoid
1 e NN p , j”n W__u..u__#llw A
. (o va osv |? Fet
> i nM Q As
N
23 'q o¥o SC A
A e, ¥O' ¢ N
= 6 —31]'a W lj
uf .L.nﬁ_.s ) y 2 .
QU0 ADIT 9157 AOW N 3 | RN
a8 rans sy RSN
% o A L O
ox! A q A& D¢
e . = "
| Y u_o ot 'a 2 m..om.._rL M_A*n_ a o
9]19/Y -n ! a4 v«AJ. oy W M
H9° O] | SN N
[0t R BN
- P Y Ea )
€7 = W% 594 +} (2PN (. A\
T % L _[%, z
5l g i ok
R 9 S W S § — A w29 [90 -
sz ey T
o 2 3 n oam Q0| *
2z oy Qld g v ¢ N 9 WY
s, we e <Hﬂ83_.w aw e SNE TOULNOD
” uu oud .u T~ 322v $al LHe  WALGAG
—e tv caf2 2 <> 5/ $STHIAY
2 Yy w2y "4 b 1 ¥Q\ uHE
Qs .1 g ._M s d 4 <1C> SN VAV
els agl2f o valins
v w- (o) s nu “m . OF) WL 140 506 -
L e '
921 wod- (L) Ju@ o r@xvi.ruba! -
al .
© r@ 1094 M/ -
e g ALIDOTIA 9L +
135430 >U_.@|_ el Lo
138410 ama - (v ) nu.ﬁ....
Tvsa M- (S )— o 9o
QAN UM - oo e - e AE®
El
oy
P * P
Tou/Aa !
GUIWeNI T ALy
129 (15 # rad
Smu - AGe
9uL/ 0 2
‘oL
‘9L /M0
saL/ot ..-...~H_ ~
G e e —(@) pouL o10
- ' p oy ”
2 saa- (8 m__ ™ % W wels S ! >*., TR - R
' < AR
v a3a- (8 )— ] m“ oy B (T3 U wEtnE  WO% ¢+
© - L
0 am- GO— [ uly a2 [T e
s "
- t.o.@L ch m” H _I"@ WO OM -
2% uu.ﬂ.@l’l_ uw.« g M il €0) 9 170 W -
© 9 14K~ @ll_" e 1  —((SD) 11uomwm -
X30r - aJ 7] tv—(ED ert—/ow
. LT AAPACS
S — | S UUSp N . . P , e [ —
%60 x;t..r.m.r.._..:fj

-

4

?

SCHEMATIC DWG, ASM 310181 (2 OF 3)

5

!

2%

Ly

SVBNOP GRAPIICE/ACCUPRESS

a _ v » o po



> @ ‘ (2} I (w)
®
2
H| - wrre morectep 21204 - SHTIAS
sg +BYT 2 OHT2 P2 -WRITE GATE
, '
54 — — -] A3 "
£ \ L300 - WRITE GATE
g AsS 3
b 2|9 MM meapcaTE | 00
o233 s
s | Lsoo “READ GATE
- sV A3
Y : Lsoo p& -STROBE EARLY
tae Ve
34 U | [}
33 £ As 8 . 0 I
I Iy A4 - AT —
T3 g :: hd 1j i 2| Lsoo Y 7)) -3TROBE LATE
ET) by a0 iz [
AZd ¢
ol o N L™ R
a|™ :‘ ) 4 [y
2 8, ) I3 " i
18 _ 2]
—  sHT DA 4= ‘;’;.o o s — —(%4) -cmoBus 1
PIO@CE e
$ SHT1D4 L33 b (@) L3
~ A, 5|5 h oy (") -0 5 W ~
o Ao “la/m - e (D) -0 ws s
[} E3N g L) 3 I
77 (W | | 0 { ™ )-cMmMDBUS &4
Izm,ﬁ Da Py O = " A44 <
T i 3 -CM| s
= O _ By, s e | (%) -cMD BUS 3
Dy __so] - _ A - (&%) -cmo Bus 2
o g U sy |
. o, 6]t W ‘ N ~(88) covpaus t |
SuT / !
MO/ STRYUS s D B RY 35 Y = - (&1 -cvomus &
T D4 .‘m .".l_’ . r—N\N‘@TPI (secTor)
oATA BUS < L ] “v oK sHTZAL oo
SHT 104 = = RPG M sTzhe |
ADDRESS BUS =3 / 47K s SELTOR
SHT I D& I__—‘ s RS N SHTIAS +INDEX
SYSTEM <c> 240 B
o | oNTRoL Bs 74 AAAD) TP (INNDEX ) [e))
2 —
R
i
BHT-2AS
- - !]f 2% moak
BY B
e ) .oy
AR o 3 cs[e’soon a I ae3
L AP LS — st 47K
— l Az3 g, [0 2las PR o [ 8 gHTIAL —
sovncH Ok (58— - 2 o2, P — SHT2AS
o 4] *(zsuxd)
w s Al . s SlAQy 5 7 A3 N DB -
A | e G- ottt el T 8
m Qg ‘-—'-—5— Vo fR
o 8
m
(3]
§ (3] Al A__
- NN —
o] ~{§>o~«> - - 1
o s de ]
= =8 =
E An2
LS4
3 G 1 LS
N d T3 *-—
7 G
Z .0
- G el g f
AB2
s D 1374
= GO @
O G — &
— 13, ,
o EDEE =X
12
® GO+ ] ~
- I, . R —
\_ e+ W [RE T
5V - 1
RPS 41 121 Lsies P I
— B 10 o) K 1 2 Dsa<2
5 512
TP. 4 (MDY C Dp—e
p s e[l
12-POLE 3 TR
N A R 4
@—o DIP SWITCH CACY PRy I.lv e
(@) -l - GAD |y [ < 2048 o
1 1 I ] K 1024
= 51 le~_ fio <52 Rclz . w
(2 ) Cci-c4 DK L) SC 256 "] |14
w > ce-ce 17 RPZATK fvsv 9l [
Cle-C2n | r
L C30,C3, A - [ D 2
C33-C39 \0 5
D) Lcaz|uolcav-c3¢ é e
(7D Lio o —0 B o
M 8 z A arg
(s3) 8 o« 128 .
7 X b ;'T"—
, GO . oz 5
— s & s Xle 5
] 1! 4 « 8 of RO e
%g' 4 o) i s SCe S| AT [y
ELE S 3 = c ke
sl . a—
. A
g’ Z _‘lq“ ENP
£ GO = Y ap
= 12 -8y = 22
! g 0 s - sV RPI 47K -’FV G ENT
- ]
N 9 o.l . KPL ! ID N
I 47K
[ el e B-POLE < < < TIS 1
HE o N | B R E s Mg T . i— ’
E é - 1 A\l.! 113 - - 4 K
! ] el . b1 g
> b T SEnS | g
[V EY C D —_ A
(; v e le M 32 hd PRI s 1532 “ ¢ ) F - 1 gm
E UEZECEE SM te 3jA mp L 4 | SlE
— S In \ BESED 1] ENT | g
j >Q\ 14 3 |3 © ‘
N[ DEZEIED h}:
\g s \ N u,) oy 15
\ s RCO
Bl 8% M8 tlo'as 12
,\4\\ %§; = M4 ] ¢ LSk |13
8 R §23 SM 2 [N 2 . i
X AR -
— ol Tt '%“ e \TA wt: —
— © ] o —
S R HE 3 5 akp— -
off wit|i u ¥
A 8 E- -
8| - v
=1 B
> ‘ | t n o

126



VA4S

[__
A |

Al A2 -g]— -%} s -%_,} c7 . o A10 |

D D ; D U U

AN ~ an

“O
cs

1
a

R1
R2

&
=

N
A

o = o 2 4
v o V) v} ol g
[
[:].,. A5 A6 A7 A8 A9
| ‘m U AM D D U U U U
R - 14
o — —r O
SECTOR

cl6
{1
4
c1s
1
9
i
€20
{3}
ol
T+

A20 A) A23 A4

r
[$7]
L~ |
11
[ o
[ %
RP4
ot

ASSEMBLY DWG, ASM 310181

[x]
o~
(@)
c24
‘ r7AY
A26 0, A27 v, A28 ——— A29 VU A30 Y pel
o ~
(18 )8
R
T™P6
o
(-3
~
80
(18 £
X A32 2
(9]
[
s[:] TP13
. r% INDE X
] l ‘5
o
a0
A33 A34 A3S A36 A37 A38 A30 5,,GND
o 2 3
a o

e e Oy :7 ) 5[:][]

0os2 ra Ds1
* 1 #
N— “
MICRO-LOGIC
3101 83
REV- A
LEGEND
SHEET 4 of 4



8 7 1 6 | 5 ’ 4 3 | 2 1
- Date EC No I[ O €C Mo
O le-n-v/ocs8 B/ I DiqasHo
A [9-1.79]072 |
[ i - & ls2smlo7 1t
it t‘n MCICIS 301G CITREIEA020 2 C (3% [oss £L |
bt Sl g K E & ~ t : E é o) z SHEET | OF &
D R! & SRoR BRSNS mmmu&i
47Ka w518 . NOTES : (UNLESS OTRERWISE NOTED) D
o5V 2 ERo cex . ALL RESISTORS ARE YAW S%.
T ——=a ZAIS
8 fis | = —ca ZAl4
L)
P =g | r-a—l 2. ALL CAPACITORS ARE IN wF .
KilleA 1Pan @ sne > ZAl
2l a2 P2 S e——o= 7A4
“ e o= ZAID ON 031062 (Z6ii6e-O%) DEVICES !
S0 Sn 8 & %ﬁg GND=PIN 16, +5V=PIN9
2 sis — LV HAV=PIN 8  -5V:PIN | .
sua o 2ab 4. ON 74XX SERIES -14 PIN
] SH O > ZA3 GND=PIN 7, (35V)VCC=PIN 14 —
s > ZAS ON 74XX SERIES 16 PIN
8V SHB o2 228 GND:=PIN& , (+5V)VCC PIN 6.
L OM 1483, 1488 IC's
Voo mo  LS_ZAS 2[— pon 11 sH 2.3 BAIS GND:=PIN 7 (+2V)VCC =PIN 14
Vex-Qle e N+ Q3 V— e |2 2R 4l . val'e SH 2,3 BAIS (-12ZV)Vge = PIN 1,
0.3 N OASY —- A [2ZA3 ©las 5N wallt SH 2.3 BAI3 6. HIGHEST REF. DESIGNATIONS:
Az RZA2 B8 OaLs244 |12 SH 2.3 BAI2 Qaz,C37 RIS, RPS8 .
1 ZAl 1 S SH 2.3 ,
Al 2 ! Ball 7. WAL P/N2 IN PROM LOCATIONS
C RRES |12 ZMREG 3] e e SH 2.3 BVRED C
ToRES |20_20RE 15 as 5 Su o2 EToRa INOICATE THE PROM ASM.
) 3 SH 8 [
3::. 2624 BRESET
] OoN +5v, 20 |\o
Z80 CPU
A
P 34 ZA4 2 i 18 SH 2.3 BA4
alp 2N : x e ': SH 2.3 BAIO
2: ::Z P 12 2 BAS
SH 2.3
> A8 \Z] BAS8
oo |2 2RO 1" ww-sl“; NE SH 23508 oo [ +—
]
U EVIETY 13 e 2 SH 23518
a0z 32242 5] ons M SH 2.3 BAZ
aes 22 2A3 (i PR L2 6H 2.3 BA3
EXTERNAL Yy o 26 o
) 28 TRESR 2 [~ ~ 18 Sk 2,3 BRESA
%2 1> ZAS 4l ral'e SH 2,3 BAS B
B v Ead 7RG il P L SKH 2,3 BAG
5 ZAT al] "SP Tz SH 2,3 —
r-Y-al 7™ . L
s & 12 ZRD Ll ; E) SH 2,3,5,38 g;g
FINT SH 1.8 e T wE 22 ZWR 13/ Wmmm b SH 2,4 BWR
zq—- : 19— o 23 ZBUSAK 15 S SH 3.5, —_—
Tm% ::5 2% :U—V;l% "iﬂl’ 27 M l‘l: 3 SH 2,5.8 gl)ISAK
% Y 162G 6 E
= el ol 13
- SH 6.8
a3 ZBUSAK
oo :; ioo? 2H “’5"1"’<n> 2Do
DI T SH uﬁez > 2Dl S
o2 & ZD3 Z: 2"2::8:> 202
R :A sens o D3
D4 SH 285618 o 2D4
v oo 12205 SH 245618 —
be 1@ 206 SH 2,4,56.104> 2D6
RPO-3 13 ZD1 SH 245078
4K [oa] =i 5 <> ZD77
RS SND =a <> ZMI
13001 29 ~3C> ZWR
= D AMA——> ﬂ T T—r
A +l c3 I s <> TRFSH A
1OpF = J 2 a —t> ZIORG
I = —a> TMREG

)

In

<+

RP4.2
[Ps- 2
RPS-8

>

b 34

51431

4.7 ()

INTEANATIONA,
MEMORIES
INCORPORATED

i
L]

cas Nowe ArenoveD Y Shaww #Y Lonacsie

[ oare 5_4.4',_{‘ ngu M/ L._"‘ .
7

PCB SCHEMATIC, 7710 CONTROLLER

waTENAL

— 310062

PRI

5

1

4

SCHEMATIC DWG, ASM 310061 (1 OF 8)

ol

ISHIOFB

128

[ B



8 6 i 4 | 3 B ) ,
Date EC Mo “ Dete €C o
o [tz osa /|| © 24090
BWR s le-22-79 O?2 It
[1-1o] ™ g3 o717, |
o c [%sq] os8q47 ||
- s SHEET 2
BIoRa Sl ’
s Y SPORTWR D
BAIS SH 1 ' gl>°.o
BAI4 SH ! 2100
BAI3 alll ROMEN
= SPORTRD
BAIZ d
BAII Su )
BAIO : ! . . 1
1
BAS EN ‘ 'ﬁ“ -,;::5 3 :.
BAS —
BAT Sl :
54 I
oes ey M3 ROMSEL
= X PORT 14
BA4 SH i 12 1" == PORT T
BA3 SH | |5c;<J uzs }e =2 BT
P 29
BA2 k) e
BAI S ° 10 PREM s PORT &
BAG —— T—— o . = PORT 2
“A 2l2 o o0 15} 829123 ; 6 POET &
13 A:(ozs-za)“ 7 13| 330039 : p c
2 "”“”bs —-()6 12 SK _la
T SL I " B
ol S+ B2
BVREG. Ae Y m‘-‘ ) NE
S - 3 - :
(23 S2f———0
—-—Q‘ o f2 moM L vccw e.: s‘; __
BRFSH S {>09. '| MOM OK 'SVL_J -|_ I @ —_—
- - T &P" B -(41) LED 2
i ' G 1oos
11[—i 24 i
"»
O 4K oy voy
22 A o€ 20 RO [ "‘_—LT =2
) N 3L 2 2o P s —Gs) DIPSW G
' an T o, [ e e-o‘Lﬂa © l I3[ A_?' 5
: AR Bep LK s vahiZ
- 3 :: LXED o" 5 14 o BL s o aN e
2] ae o: 4 18] 1eLs213 Lio 2 w.,“sz“' .
21 4o N e Ni,,sTaTLUS, 16 2 e
[~ A2 oz 1] QYD 40 3 1" i m s B
2l oI 2o a2 S I
8 AQ 9 qle’ M E 'szAsl ‘znéﬂ
Pa
= @i S —
(3+) DIPSW?3
(3z) DIPSW 2
SH 145610
;;Q SH 145618 SIBaw 5
— SH 1,4561.8
ZD3 SH 145618
Z2D4 S5H 145618
SH L4568
2;2 SH 145618 —
ZD0) SH 145618
T —(35) DIPSW |
—@ PIOM X
. - CTCMPY
s DMAMPX
{36 ) SPARE
A
MY
INCORPORATEL
| scaLE Arvucves Yy lm“"
:':.“:mu"""".":.""’ PCB SCHEMATIC, 7710 SONTROLLER
TReT s s Ty —
ol |3icoee
- SH 2

SCHEMATIC DWG, ASM 310061 (2 OF 8)

129



Date T€C mo ” ™ €C Mo
S le3r osaqy ||D @490
A (8 S7a |l
B [9-237¢] ©77 Il
. Cc [9-i-79] oaq £~ |
Ba7 =X :na ;LH o SHEET 3
D BAQ® SH | A W A 13 2 SK 4 MAG
SH | ©, 2N 2L
AD 18
SAI SH 5],, 4157 L 9«32?, SH 4 MA
SH | 10 330
= 10 5
BAS Su | 11 ® 3y ~AAN/ SH 4 MA 2
BA2 EX Ha
aalo ! 13 o2 1z o3 SH 4 MA 3
BA3 2! Bl
58 o
] ! lsi
= MEMORY ADDRESS BUFFER
Su 3
BAII IS 2L
asn
—_ BA4 ::: Z oo np '**"‘vz\ff" Sl MA4
BAIZ 21570, |7 8,332 1 SH 4
BAS —— St o ™ MA S
SH | 10
BAI 38 9 14 .33‘7' \ sH 4
3 SH | 111 - VW~ MAO©
BAL 34
13 " o V2
(23 M
5 ®
—_‘- \ Tns
c L
- 4
)
] z 34 5 e 1312 n IO SD 8
Q O Q D g
741514
—_— +5v
BMREQ — ! <
" 3
g S
sl 1946l « N
S| 1o E 1 SH 4
— BA 14 — WASPROM RASP @
BA I5 ‘ g Lo M4 RASP |
- 3
BRF5H —2 'z, 3P L2 e RASP 2
13
. e 2 RASP 3
14 - 0 vev
Conp
= S r——’
) RS
s) 154 je 2 g?& I 58
o)X -
B | 10 hen 3l 3 SH4 CASP &
LN a’zanaSn 2 SH 4 |
12 35 7 3 SH 4
A B2 CASP 2
ROMSEL —22 s By SH 4 cAsP 3
BBUSAK —. iad 22 ! - .
45V 2 | 7415320
s5vy oL e o q_4K
] fi =
— MD@ SH 4 O wvec 4;N|>'Y4 12 SH 1.2,45678 ZDO
MD SH 4 H AT74LS244 5 - SH 1.245618 20'
MD 2 SH 4 2 2H . T:) snzgs,enb{u) 2D2
MO3 SH 4 4 wal 16 SH124518 ZD 3
MO4 SH 4 15| s - S SH 1.2459616 ZD 4
MDS SH 4 [y} 2 e 3 SH1,2456.18 2D 5
3
MDD SH 4 13| 2 2 SH 1245618 zbb
A MD 7 SH 4 © N 14 ! "SH 1245618 2D 7
o 26 3
L2 P 3
' 1 MEMORY DATA BUFFER i INTERNA T4
" I
ARD - - APemOvED BY
ax l——-&nﬁ
VNLESS OTWENWASE SPECIMED
DRmNaON ane W S PCB SCHEMATIC, 7710 CONTROLLER

o:‘xz-mﬁ;f,:wg 7 6 ‘ 5 T 4 ] 3 2 ’ 1 > >
SCHEMATIC DWG, ASM 310061 (3 OF 8)

130



[T

Date EC Mo I Oute EC Mo
s 3 O |e-1301 o058 RV |
RASP | —2= i
CASP | —2i—3 I
cAsP g £H 2 |
zz‘"tl " - SHELT L3
ZDo 3]2° 433202 ] ‘:, 43320-2 1
2 &
:23 1A Dl |4:§ [1=] DDé 6 SH 3 .MD®
13as  wASA DA pp— | oo
" - )
T CASA 15]AS CASA-D-g
Hae TS p2—— 5|6 RASBD
s Wk CASE plR— - qwr-___RASB D————¢
ZD) 2e3a
S S—
7] 1
2 & 2
;—’1 43320-2 1’4‘ 433202 [g 5H 3 MD!
e 4 13} 1D ha
Gl 12 7
<N 15 2
K P 3 )
=13 " :
Z2D2 ——
5 [y —
3 3]
6 |2 & N 2
& 433202 {2 .9 43320-2 g SH_3 MD2
}i 1E 3 k) 1F x
2 ‘c’n 12 o
T i B b2
w13 ! 2 ) > =
se38
ZD3 ry 5
3| 7
6] 4332D-2 |2 £} 43320-2 |2
14] & 14 e SK_3 MD3
13 16 [ 4 13 H ~
| Gl 12 by
15 Dg 1S cb
] 3 ) 3, 10
SH L3 1
2D4 2618
3 5
Sl a3sz02 (2 & 433202 |o sa 3 MD4
134 N X 13 1K b2
12 Gl 12 S
| <) 15| )
s —— 30 DL1 l_zd—D-L
sa18
2D5 = 5
3 7
© © 2 |2
o] 433202 Hg—— ia] 433202 g sH 3 MD5S
\ (N [ & 13 IM ha
12 b1 12] ol
15 b. 15 079
s ) EX b1o ) — 239 10
5678
Z2Do - S
5 3
A . |2 © 12
o] a3320-2 (£ 4| 433202 o SH o MD&
13 IN [ 4 13l WP ~
| ": 17 12 [kl
15 GS 15 gs
34 pbo 4 3 %)
13
5618
ZD7 = S
3 3
€ 2 © 2
2 a3zzoa | 4] 433202 o SA 2 MD77
1 IR ba _ 13 IS -
I b I T |
15 b2 154 S I—
34 o ¢ 3 10
SH3
CASP-2 ——=
Chep 5 23
RASP g 22
MAOi ﬂ = INTERNATIONA,
T M52
MA3 24 povwry v T ——r s
MA4 == car 2haf79 arviees
MAS Z:‘s o iibby et i PCB SCHEMATIC, DIAGNOSTIC
TOLERANCES ARE /
[ macron cecuns mmies N s
oo - 310062
e l 7 6 ] 5 4 4 [ 3 2 ‘ ) S

SCHEMATIC DWG, ASM 310061 (4 OF 8)

131



8 7 6 | 5 il 4 | 3 | 2 1
Date EC No ! ooy [ew
! 1?219 13 o e-sMiosey D M-¥4MWOA0
19K \3 e a ST A [9-1-14 '©72 1
_2/mLs08 S 2 1488 8 e Ao7 1 ‘
Lt l 1 ¢ (9519 osa - | T
= S 9N )
C?B'I,S:,S’IT = 2;(‘” 8 (4B - [2%8 o SKEET S
° +12v \ i 13 sn -
A MRI
29 .
G2y —— = Breg * 2 [oL \3 1€ 2 (nor useo)
1l Q
= =
(33) b Lo :[mr lﬂ»‘ _[.ocur 1 B BRYDA
Cos) Ten Tcnf. Ters T coo-30 SPARE GATES
. v BTXOA
l 1
¥ | ce-c2n
(84) TJew T O BRTSA
«, = ’— 12v
30 - a )
> Liow L .o 1 e Fusos? ) BcTsA
: J o T c> .o ,T,,Sv
S
;E}‘ J; 21 ] VOO vy saovallS BOTRA
-(' 3 RESET o
G S €0 uanmeL anbg 3 ,
G+ 3 ~ W m.g . Ton BOCDA
G [ ) TYDa B
8 l— THIS 12 = B
qm TR o2 \
MG R_D No-r ! 2V :
36 USED — |17 S
G5 ;50 ORG RTS, = E
o BRXDB
& wR ol oL
@, 2q OCOn Tzs, 10 o &
40 14 N x‘)B
G Do T, v €3, 4109F 9"<]I oN
= o RXCA LJ = 4
& | sh Y -
Zlos RDp 28 2P
33 oo CHAMNEL B ﬁs 24 o o
SET as 21os T 22 [ ce a0eF NS —2) BCTSB
ZC) P 31 T 22 =
bRE-r SH ) 4 g: me 26 - ] 13 OB
Mi L] pe ‘—ﬂ—. (z¢) BDC
“PORT @ Sh 2 %l @ RXCp| z cs ‘70:"| 12N 95
Zc2 =22 £l " M T IMP.GO
_Blora " 2 = > amoY |2 -(58) P3ARDY
4t 475ep2 A [ = — o) P3ASTE
B BUSAK o -
,4 —e0) P3AS
KO pomT A AT —Ce) P3Al
™ Az Cez) P3A2
IEl = 11 ad 12 P3A3
ZINT 3212 o Ces) P3
P — : N opo(s mls Cet) P3a4
ORT 14 < as = p
06 > (&3 P3as
2é : : & Ae = (o) P3AG
o o A (o) P3al
BIoRG ——2! oRG seov| 2 Ci5) P3BROY
BA —J /B BEp (=) P3BSTB
Z[BZM SH 1,34678 B/A ea :; Ge) P2BO
T 1,34618 [o%'3 81 - (35) Pagil
o o! 8z 2D P32
ZDZ SH 1,346128 ) 0
il SH 1, 34618 20 D2 FORT B B3 > @ Pag3
ZD3 <> SH ,'3'4‘4;7'5 3] 2> Bar— —G2) P3B4
e YR D4 o D PS
SH 1,34672 =6 ==
ZD5 <~ SH 1,3,4,61,8 3 DS Bo vy —(G35) P3B6
2D6 <> SH 1,346,768 2 Do B &) Pae
zZD7 3461, pe n
(31" I lzb i INTERNA TIONA,
/M m’i:
= scait Nomg 1 [ o e
nEss CIHED — [
e e omes PCB SCHEMATIC , 7710 CONTROLLER
= 310062
e 7 6 . ooc
5 4 | 3 2 | N

SCHEMATIC DWG, ASM 310061 (5 OF 8)

132



[ =

SCHEMATIC DWG, ASM 310061 (6 OF 8)

8 7 6 5 ! 4 3 2 | 1
oy Date EC Mo (| Dete €C Mo
T © [v-3 M osat/ ||D (9248070
o A |8-1-1 o72
DMACLKSW —2 190he  VeC gLt B le2snl 077 I
: SH 8 'nlz » > _: ‘:Z CPU > DVAA C [q-3-1a] o84 i
ZBUSRR - e " DMA » BUS SHEET 6
W Al
o DSCXFER
330044 0 :: : DSC WRDTEN
.~ CK SW
8p2 [ +5V SV
e-oadls Tw TI@ ,
q s PO L ol o 8|
= L ¥ P s |2
2 2], |3
4 '3 Ay 3D 3, d
14| @25
, : Seine B mrEs
! Blewo &l
: o Ple o=
6 115 =
] 5‘%‘??:% 7 +SV K8
e e T — DMADSC CLK
= 3 a4F 14 5 vee 12
+h Ao LY
afmsies Mo - o
2.6 S A' b.‘
ely afl2 A
3] o] 3| & ul 10| T;W AOD“; ‘Az:’:F s>
Mgeax o] I' * 2 ["-l- 3| $25129 7o
2eis393 P P w303 2| ‘33004375
as ar ac ob s 13
Tz D 1z s |® Ao &
= 15 A, = 14
RS =
SYSCLK
e
140 15 e 2DO
13 50 12 < ZDl
: 20 A 2al2 <> Z2D2
al2
Tal 7ats3a T <= ZD3
8q) < Z2D4
<1 2DS
<1>Z2Db
< 2D
214l 5] olio] 1112113 nlizfi3|ia] 3| 4] 5] e v
RDAT 42 Lar® & e Sl - s c o e r G e l
L 2lp 714L5104 2 8A >
s veele - P eLsies 5 -
= 1w ez w w® WRITE DATA
] I € [oTe
- L M1 CRC ERROR
734}3504 I 1:4 3] 6] 13
nDcz 11} o SD % K EQ i2 10 ey -
I 3 1 (?:zg‘) 7 97500 CRC DATA
¥S 2| koo PV p 2 |
i CWE So Sy S2
La ry W[ 3 5] & +
2 2 5 13, 2 S 7 Lj 5 4D D
S 4AY se\i| [T ,[acT, L500
P 74 12,/ 14332 - (sPare)
1514 |6 us14
Bl o JL'O L
< ' ot )
+5 15V RIS il Ac
-
T s,
Si 8 b
CHANNELRST |3?
cio L
T IR
INCORPORATEL
scaLs ArPmoven wy CmAwn BT Caancn O
Pyl PCB SCHEMATIC, 7710 CONTROLIER
TOLERANCES ARE:
|FRacONS  oRCEMLS  Amaurs WATERAL T
P RETA

133



Oate EC No " [ €C No
o [e-3m 088 R/ || D [2-MAON
A 8-1-74] ©O22 ||
B (83131 OT’:& H
C 4520 | osqLs
v SHEET -
SH 1234568 ‘ Z 220/330 St =
ZD7 Q7735508 = = PR —
%gg So Saiz3a508 N oc-a | 0[] 29 g K 3 2 3 o 5 ZINT
503 <> oA 1233508 N MMM NBENEEME 2 €1
ZD3 a—SH 1.2.34568 N - —
Zb2 <‘; SH 1234568 Y oC 2 io2) CMD RfwW
ZD) oK 12345a8 N SV 117438
ZD@ ar—H L2.28568 N 26 |21 5 (2% ) CMD SEL O
o SH & N 247y Yol 22 4 "%s%e (] 106) CMD SEL V
— s R
L3 ML o (18 CMD STR
3 1a 2 P R TR
Wi A r 217438 (163) SEEK CMP
3 3 -
o A2 A - — G5) CMD ALK —
s A 12 12| 7438 104) FAULT
25| 5 280 WL 112 ) SEL UNIT ADR O
m e e—————
T 2o, pio(2) A 1) SEL UNIT ADR |
\Fe 3
= 0 1€ A';’ - (116) SEL UNIT ADR 2
N2 280, B 29 oo Lo 3a\ 3 5) SEL ONIT ADR 3
N®e_ 39|, B |22 5 M3z —~<li 7L532,
Nz 40], B2 sH B6
3 __T_
w2 | 3 WRITE
N2 —on B MO READ
0l 20 32
D, Bs SH ©
206 19 N a a3 DMACLKSW
o .
PORTA %2 Yo B 308 1
Sfelo o I s+?<}
o 2 e
wh g »
. e [N [ 1 220/ 330 n |—J'4 <
CRC ERROR —= T T+5V = S
- \? n Q (—:f ol B 9 e
21 [26 |23 e A REIHE
I 2T vop WY, srve a2 MK (37) CMD BUS @
3 oD -
20 oo Yy 2 sia8 b7 (28) CMD BUS |
203 385, A 5 ° (85 CMD BUS 2
\Z2t 29 ”‘mzaggm“)/\, 12 o 15 (35) CMD BUS 2 B
Nz a0, P 7 P (i WD BUS 4
202 e, A2 1 (32) CMD BUS 5
\22L 204, P L (33 CMD BUS 6
NECITY P ki (34D CMD BUS 1
SH 2 4§ — Val
PORTG qZ Bo L] prra— e DISC CLKS
pal ! SR B |22 +6V L 2 sh 8
BAQ —2 “le B2 |22 T 12} 2 wH DAMARDY
[ 13
MRT =22 2= e el o s (Go5) SECTORJAME —
" 4 2 2415153 g
Blora —! Tora B> 3 oF 25 l0e) INDEX
= s as 32 ARSE- N L A— o
= = Al e
25 33 10
20 = s B ] L4 b
1S ©2 6
W Eaf o =JY S o
A B = s =
= =
DMAMPY —=2 ; 3
SH 2
CTTMPY 22003 V/, 7 /L5
_—— SH o INCORPORATEL
DSCRDY o~
s s *‘"_.1 }M
IMP.GO haokio e

s o s PCB SCHEMATIC, 7710 CONTROLLER
- mcmus s Sy A ———
S 310062
mm“"é” 7 6 I 5 t 4 I 3 2 I 1 a4 77

SCHEMATIC DWG, ASM 310061 (7 OF 8)

134



135

2IORQ <2t o _
DMA-+BUS sH o ome _TECHo ™ T= <=
ZMI SH_ i o le-1%1 [osa [/ || O [9-24[ S0
RST —22-% 3 te 4p AP ap | TR w— ———
CKSW —— vee |5 7405125 L5125 el B [823n077 |
hedhinidd 425 - ¢
D EBUSAK SH | 4 s 5 e 8 12 " C [9-s-19 [ vea A7 |
DMARDY —= 1 = 2 A ‘{? i 5 SEET 8
Al SH | MLSIT4 10 ho 3 H
2819 SH 1 L TR 13 12 (sPAReES) 741‘.?115 o J4L5367
ZA 4 18 126 = 2 4 ¢ 3300 e 7 SH 6
ZA13 SH | vy ol AT T 4] 15 +5 T"b . y._., CRANNELRST
SH | Ay YR ———— L] o \ T
Zz:lz LT 2 A .77 p TR oo elico veo 2 ‘ . e (spare)
ZA ! SH | z As U 2l 1 < -
@ 22 Ao ol Iy v = 4 ic2 - a4 IALS36T
ZA © SH | 23 Z80-DMA 1 f | 3 i3 J
ZA 8 Sh_) 24| M o N Y 3 ™ 2 3 e
— ZA 7 = 1 ey L0 eal b~ 16 7415183 4 ol f ZWR
_ 2] b
ZA © SH 40 :" 3 - 2 1. '°fL '; g TALSISS
ZAS I ' 2 7415367 wol B
ZA 4 el 2 1% R0 |~ 13 o{}ﬁ %0 0
13 2¢ 3H
ZA D> SH 1 3 Ae EAB — 1) 12 2CI2 o :'2 T4 0L536)
Z2A 2 ] 4 As — 13 o : w2 o/ S T
ZA | SH_| 1M 2 \ 12 ) zes 2 SH_I — Z—RD
2A0 SH | P Rt 10— 'S anp -y ! 4 —<> ZRFSH
ZD7 -8 1234307 s e W 30 ! -+ 12 = GNID&
C 2D e (Nau 1234567 N 28 ©> 74L5367 = = - -
ZD 5 ot t12856] N 23] °°
7D 4 <o 1234507 N = 1% 10 2 3H
ZD 3 < 1234567 N 22| ™ o " utls)oo o e [NAS3C
ZD 2 <x SH 12345617 N a3 bs 1a q 1 ' >
20| e Miadned Y | o= ]
o BOSRG) 9H "
20 @ R 1234567 N 3 e o——\ Wl &
2 N Do cefuar L .57“’50,; W[ %< oo =
PoRTE —2= i R M IVRES
SH 1 7l MaLszso |13 P, EMREQ
—> WRITE L 3] < ZBUSRQ
A =i = - 5 2c2
cPuS DVIA = * 1] 2] 3 = =2 ZCH
DMADSCCLK —2 = €0
o , _—
DMAMP? M2 ZINT
—3¢) GND
sREseT =t N1 4 — $——C) GND
205 Y D7 RESET &ND
B \Zs___ 2] z: ol GND
| IR N P VI I GND
. g \ZD3_z8| * 280-CTC > GND
NZD2 27 ~sv 5y GND
R 4IKR2ZDI 26 I:T " r— i“— i“‘_. - GND
> 1€0 5
oAl - g 200 2|: oo bz A 0 1 GND
s | CSt +5 ll
Bap :i ¢so 47K r—]—‘l =
PORT T — 2 o= a2 R>6 !_1—[“’ 2
— | = >
BIORG K 10 . RrW
BAUDBLK ——— 22| 2 2c/To0 .- | 8 DAT(+)
- P +5v 3 l RWDAT(~)
.- Y i v a3l _fels l - ] DSYSCLK (+)
DISC CLK5 = Py, ve. |24 -sv .l I = "_.['_7 - 10) DSYSCLK(-)
15 o cc 't » ! =
[ {5 13| 9<L: |
BES ™ onD 2
B%A? =X ki 1 ol 5C T
T = = 95100 )
— M6
CRCDATA —2 & L . 18 e RDAT
A WRITEDATA —= © ) - :‘l B2 SYSCLK
l_ N
T s -
/M INTERNA TIONA,
DSCWRDTEN — 22 WConoRNTE
| e wasw wT fastne no
r ot e L
TSI 8. [ - | Toumances tae PCB SCHEMATIC, 7710 CONTROLLER
6 [ 5 D : o = e
4 l 3 [ 30662
2 { 1 SR e

SCHEMATIC DWG, ASM 310061 (8 OF 8)



_ — B ] § -
B ] T ¢ m F ] ]
g 1 1 1=
. = T—— * &M * =]
c e — s g s @Nv
S — UEH ¢ e =
nmmumv =] 2 mmﬁm RN m
- o Cexl :
S a— ) R T S— -
gy ™ - e
““ o= 1% g 2 m[mﬂmnv _ :Um :
M _ i36) 3 : z z LB 3
i — o - i wn | i
e G 8 $ a $ . — > vl
M"Hu T8 ,ﬂl_@mHu_f S —
...M _ 3] o ¢ " S o
Sj— i I |- v N - - —
. e e @ : “mm om °
e B 1B 1B 18 T~ 18| B
fr— g fom ‘oo ow , T
... g B J BT 1B 18 83 CPaE P — 59
. S 3 3 $ X tara Rm

W ASSEMBLY DWG, ASM 310061 @

310063
D\AGN



A

SCHEMATIC DWG, AS

[P IR

M 31015

(1 OF 4)

e g rwres - - - - - . m immrar s = pwer e w—— YR R e TR LY - - ~- - — e P - 2 \ .
e — [ 7 I s, T 5 1 4 ] , 3 ' l !
f -y care ®« w0 sy |oan e wo
TR TE et ATy O e s ane TO S UED I 773 263-01394-201
zv:mwawmm , AA 18- 21-61| 277 T ASBEweL Y w0 o
) 2}1- 0139400
L
sv
Sv v b T —*
’ *® l MNOTES: LMLE SS OTHWERWISE SPECIEIED
I T 2 lo 8 e Jg e P I ALL RESISTOR'S ARE 1 CoMS (1), kaw, 5% | D
D = Z 16 o8 Aq 'S Aq '8 .5 ey Ay —is = Ay /8 e A 5
Voo = = e Y oy e .:. cs wa f—l-“‘ de 3 wWR it €3 a2 /-—“‘: s w 2 QLL COWCITORS ORE MICRO FARADS (aef)
oing o CEE Yo 4 :t :t T a7 il ATz d: uz2 VM‘&';V A’”;v' U3 l”—?bogy A1 '7:: ul Vaa-'fbvs;/ A, US Vaa-/—ebvjv D Ll SNAGXX SERIES 1.C.'S
47K 4.7 e T /o8 1]°2 I he ! As 1 /e / e 2/449-C As 1, 2Zvd-L e 1T, A L 204
4 B elt* L TN As 7] ] /as 2 ‘Ran Bs 217° Qom as z]“e 2na jas 2F* aom L. /SO - PIM 182 48V, PN T 2 GoalD
2l Py = ; & N s e 3E est a3 /aa 3] 3] xes) 1, va, /—z“‘ 95 (xe), |, ez [/aasl?s Rav '8 fas 31 (xxd) |, e84 B 16 Pini- Pixlier+EV, Py B SO
e > O Q{/Os : Ao had O /Ay 4 /a3 4 /A3 4 <4 we 2 s 4 Lo 'M‘—;-\‘ BN P da (1K) 40 ; ,_Z.‘ iCo 1o '—m’ C. POPIN - P 20 +8v, Pl 02Ga/D
iTERRUBT mor e 51 3]4? S [y 4T /2] (32 pided 11 N V5 P r N B A 1N\ 5 R
reRroBT e I:; § Hae Be ‘\ A6 /a6 i o 1N B I o 7\ B o o o ed) Uaelt w1 '
-1 e L L5245 L - L, o/ T o A28 2, ol i or —<
.} Osx WiT QA e 3 e zhe Ao 405 A5l e awo LH pS Ao S oo P
il e e she, = =2 = e ee | | e g | g
< | EXT. /T qQ A"sa — = ) = = /
3 34 R Bus foee
— /7 f e L <X>
p—i A7 Tyl a5 :: J . - < < AN s
P As / aa
] ki a2 < € <€ rves —C> Q20RESS BUS
780 M7 s
. 3¢ =
3 cPU :“’ -5y PY- % *Sv * Sy Y¥s
ans i
“ 4 :. " 5 as '—':"‘ & :" s L 24 __ . L ?240 . 01
| AD ' 10 5 2 Voo ©7) Voo ©7 oo O
e Mt a ID :i m -6 :" c‘[:;zy N P a{l”,—‘? \::’4.(:) o./’:
- - :‘ ] LSI138 b L NED P s % B\ zzw’ 2w %L o] N[ 2< Oshaoad
i . S IS < 2F ] <8 zug O N1 27¢ >l5s -
' ' g INLTIR G R ‘:’ 3 ;;L’ 274e o4f‘3 % \—;-d-, os 2% K227 259 oo
\\ . = AN .- 93/ | <] 2
o v e § o S Z;A 'S N3]~ (2“)2 24 N\ gff; ez \__.‘:; MK gf o0 C
' e \ 1 N1 A O g N1 A DA EX g N o »
—f22 N— Voo I +5v =
RESET L T E“ 28 4] ;; —1lze < :; : 20 * 2 ": M;‘S!’ s .
o~ RESET i PN \__1" oe l¥e \_71A, o€ \__-L‘ .
; iz_“v Nl cup 2|2 N—2lde cwp CE} N 2le, auozl®
* A BUS BNABLE — 1z 1z .-
wR | ‘3, = = .
W OSKTAE s B 2
———e——— —
- WR EXT/MEM 2
“SBAENBL S 2
£ -ENBL £ 74 ol s
~
- BEK MEM o o
WRITING , 5 °
° cul- = [ CLR +SR
L . +sa p.X G ¢
2 14 s 30
[ 119 Lz—- D o bl e ole leégH 3 7 zaB
- 34 0 et - "
7 i (574 s Y S e 3| TL g
- 3 =16 / a 4
_r7 > 3 b cn— 2 W26 5132
=3 T' 8 2 zc wh £3374 7 =l B
+READ DATA L5/64 > —> "t
) Ba) ® . P ioe
: R/9 % 5 =
N 290 4
- - READ CATA E_"’ .~
(-7}
4 4 R0
- -5y 2A
Y > 1574
] EEo— T el ale
o EEE»— =
A (8485 X 86) +5v i’3 -
. CEBDED &S D 35 4)cse | cz-e3 |as<z | ca-c2r,ca9.032,c3¢
: + 41 e3¢ f . 9F
- D ED D CHED ] 0 . -t 20-c22 ] , NS
= CREDCH € G, ] :{ ; CRe saRoR
- ao CH O D aD GO * L 4 .
) * -
cLocw ]
" CL & -
= 55t
Fy G- >4 i2v . (@) rware oara
A Q- T e = MASTER ENG'R NO. 310157 [A
A
o1 .
; 1: l b FA.-/VE ~ua~;m
£0B - = = SIS
[ cl) AT
PCB SCHEMATIC,
bl T | CONMTRLER [LOGIC
UMLLSS OTeEmwnss SMCiri(D T~ =
et D | 263-01394-001 |AA
[ e e e =" Toneer 1 of 4 REV
o monorano i G [ 7 l 6 I ] 5 é 4 J ! 3 2 i 1

137



3 B e R IAE T

[ 1

S AND vt

ARE THE PROPERTY OF AN AND AAE TO B UBED
oMY FOR oF PARTS
SOR

e

=PLO ERROR'

~WR PROTECT{

- WR PROTECT &

s Qe
PLOCLK —m————ed

4
1s32 P&
Ia

RESET

—i—o1 e
/ E |

Py .
O] W O W)

3
4

+Sv

+Sy
$2
34 8, VOO

PlO 4a0v
(1) as5Te

23082 F

o

N v

oate "

v care

&% wo

2z3

263-01394-00!

J4SLI

B-31-81 {277 op -

NENT ABGEMSL T oo on

—C35 D) +CYL EvEN

|C§z \gf‘

(38D + TRACK SEEK

-~ SERVO DisABLE

- FWD VELOCITY

- REV VELOCITY

RP3,47K
AANTY
1 \r

[ALAL]

~ DIFF 128

-0IFE 2

»
L
.“...:,54:,_.[:-,1521

> rEEEsEy

~O\FF 1

N
W
£
z
s

MEM ENABLE

DATA BUS <) omeem

ADDRESS BUS ¢

> N

+Svy

N\

SYSTEM CONTROL Lo
B8us

v,

]

Rz8
1K LY

-Riw FauLT (CE5 )

CRC ERROR

+TRG VELOCITY (BZ D)
oG8

5

~POS OFF TRACK (BT D)—————— -+ .@ 6
~NEG OFF TRACK - Q

1 3)119

4

-t
(=)
—
m

=

»
2
G

ff

FXp
S[o] =[Nl

+Sv

o>

ESQ"J

M
s PO
+ON TRACK

- PWR Loss (B3 -

o o

Q. 0
S

@
N
[}

[ ]

l/'

[ STROBE
~C31 ) - STROBE

D OATABIT &

_) DATA BiT 1

r\ 2’

D) DATA BIT 2

DATA BiT 3

OATA BT 4

g%

Y OCATABIT S

—(_JGI_) DATA BiTS

1=} DATA 84T

<J T= DATA BIT BUS

-REVY OFFSET
- FWGO CFFSET

+71710/~71120(15 -

HSXSTB

—(CZ3D) + POSIT MODE

= WR CURR Hi

\ ACTIVITY LED

PWR LOSS

TP4

MASTER

ENG’R NO. 310i57

T

=g
NCNE

TEANA TG

aaw
MIKA ELE

/M AL
NCOUBAATED

L3
12-9-80

Y

UNLESS OTHERWISE SPECIFID
ALL DIMENTIONS INCHLS
TOERANCES

e

ar

PCB SCHEMATIC,

CONITROLLER/ LOGIC

D [263-01394-001 |AA

xxx = ANGULA® +

et x3 = ]ll‘t'wt -

sritases

SHEET 2 ofr 4 mEV

1 bt mtGuOte A 8 ]

5 4 4
SCHEMATIC DWG, ASM 310156 (2 OF 4)

i

3 2

| 1

138



SCHEMATIC DWG, ASM 310156 (3 OF 4)

8 | 7 6 [ 5 1 4 | 2 1
v DaTE " o My oaTE &C w0
T o e R o e & & 263- 01394 00!
MAMLF ACTUIING PARTS T2 A
OrLY 2OR Tha umsOst OF AA [B-31-8|| 277 |l wort asspmny | veso on
CRE.ING 48 5 RP3 811-01394 00y
PWR LO : cRs RZE, 3900 RZ4,2700 ¢ B +Sv
-RXD (T8 ¥ AAA— 3 47K
IN4148 % = (&I -R/W DISABLE
+5v LI udsSe s CED+manz
13 12
D g @ — T + R D
- dapz T +uan ¢
1 +Sv
L § 26 (50 ~READ GATE
) o
1T 21 ) b] 9 g
4|32 Bo A —d
FORMAT PROTECT (T2 )————— ¢ 284, Aof2 0| 222 e {ZZ - STROBE EARLY
OPTION SELECT 30182 She RPA, 41K 1
. o —1s 1% pio A s o g . s
v DEMITaET z(s: PIO o T sy RERT -CETD- strose e
BOOT ENABLE ¢+ > 35185 (3) Mg 3 | 2[5qls s | er ROBE
SECTOR SIZE § ¢34 f =—{Be At 3 | I \S14 *—q —
SECTOR SIZE ¢ - A AA S| = al4Fzle 3 —
‘—— = S 8RD h 1500 it *9 CEE D -wRITE GATE
! R 12 sp +12v 1
i FOICE T SELECT 9 o i WRITIN
v 5 sz [ ———— 15———'——|
! NG 5 o 1
; Rl awo EJA L] il -vo
! 8 83 L—
i IK 3 9 15 T
i EY) = 50 12 4 -2y =
. l,“ 1532 pl
: T3 —=q_SF *Sy
' \
! 2 s L
c ADDRESS BUS  r A E4E R o] 1332 P2 R30 c
i DATA BUS < 219 i -
© | SYSTEM conTROLBUS = so
UNIT SELECTH R Q d m!?éinls_ 15| h&ﬂ 14 m r =2 d
UNIT SELECT 2 T Lk @0 b Hae 8412 LE) PO & CLKEN
LNITSELECT 3 25 se |2 Zlas &2 I P
UNITSELECT 4 C 10 - il bl (EX EY ol IS N
Qa <% bl [ | 4las__ o2 ©lae By wa
MEM=~ DISK a5 SH B OSK/MEM
TSk = MEM el @, Iu sz
[ RE, 1K o [TE e o 4P g F S I
TRDF +5V «—AAA- Qo wors
ﬁ‘ ] (] R Qo =3 - aal
ND o O 2 b SEFGC 12 — i
4 XFERBVTE RIS e (- HEADER/OATA ,
i - , Ol M4 oF
YFEREND —( i
; 2 |1532 3 — 2
2q A
|
R &0B
E 10 Q4 wlseo 3 L. 6™¢ | s = Dox WY B
= o 532 8 2l5 5 o2 b 65 2 pedils [
i aC R& N As
| 1 2], e WD 3 e - =
l 2,519 A e T &
i 5 eepf = pod (£ 3 el 1
2 aalld S ==
! ¢ e Ag C&i
i RS 1 [i¥9 o =
i Lo
' ESET ¢
a1 10
ey g
2[5 s iz[05 9
¢ « Q
j R23 e 1514 1514 Lo den a2 Rk
) 160 s n | afep &0 asfi2 ae B2
L 1532 LN [C1= gt 1] s B Jce
. 26, 4c R 5 L S ae oe
+R/WaxCES— R ———— 1235¢: ' \ 139 P e 73 Pg
R20 o 111ac, ¢ “ = ) ol o +5R
) 330 u < tll 378 2|la o4 30 o'
. -riw LK CTO—% 1 — I 1A 9 Ua a2 5150 1z 205°q)2 TNBEX
I_9D ISI07A § 8 2 g CEy &
R21 R19 ~&lls === 1§26 ° 3 brvind
¥
240 240 L 00 o8 « "t—_; 118 23 s ™z :
= 8 = I »
-Sy = S ||I\ 10 = Ql! '
4E {
i3 12 ——
. +PLO ALK (CBE )— {>c PLO CLK A
A MASTER ENG’R NO. 3l0I157
, +SYNCH CLk(CES H)— ——— .
NONE / ™ "f s " O
- T M WEMOAL S
MIKA'ELE 12-11-80 HCORRORSTED
P can Aty
_ | PCB SCHEMATIC,
o
UNLLSS OTHIRWTSE SMTCIFILD — = CONT ROLLER' LOGIC
DMt NIONY " » X
e el D |263-01394--001 |AA
O(M‘;:: ::::Lf:uf ) R - SHEETY 3 oF 4 REV.
O Lot aLORDLA RO 1130 8 [ i I 6 T ] 5 ' a ] 3 2 ] 1 - .

139



D - ] 7 ' 6, 5 } 4 ] . 3 | 2 | |

THIS DRAWANG AND THE INFORMATION Y CONTANG i Save < " - fare < wo

140

[ I

ARE THE PROPEATY OF it AND ARE TO B8 USED ovE 723 “ 263-0i394-00I
oMLY FOR oF PARTS A/
FOR mat. AA I18-31-BI| 277 A “ wERT AmMEmey v u—_e on
: [ I Bii-CiZ%4 -
| il
DATABIT BUS < |
RAM BUS < }
D o | RP6
/ 1 cu { 330/390
H 4
; STROBE 37 : CUSTOMER OPTION OANLY
2,
i |
390 |
I +5y
- BEGRDY | R ———
1 R27
= 13 98 =
514 A 2 Jusoe Yol — 3[4 T RoY
— al*® e d o q 6e L7
>~ 4 |t332 WR EXT/MEN
I R 3 —*d «
—— |}
XFERSTB
+5R
INTERRUPT k] 8 —_——
— CR2,INAILS ¢ RFEREND
— nz 10 B =2 0 axSTE
RIE] \
L3279]1NPuT 100 2 -
PrQil i 2] =8
Cc R
FEX=WEM Qia
— 12
WSXCLR
© Ill A" 0 XA' ISC Ls32 ! T waT
ki s 5]9 fos e 2[35 s —q_TA
15219/ QUTPUY Ls219[HR LS4 1514
4A | mode 4A |pro- SA SA
=3 1] > & 8 __3> 3
R R L R
SIS s 109 & g 2,
' d - ez o2
WEXFER -q_4<
=P P10 RDY
RPI, IK
——
i ‘;c 26 = 5 r +Sv
35 = die 2o =LA |
s & 15 p 1
+5v ¢ e? 8, |
49K 3 . Lﬂ%”’cb N I
RAM DISABLEQD g ic IC wio T I
B TP o 13/, oy =C 6| o
2 ] 2 3 s Yol c‘ [ ___l
[ ] 12 ’
Bus 3 )08 Al TFERBYTE
OISR+ MEM
LN
S MEM~0isK
. q 1 ——
: L RAM BUS ENBL
8 —] 4K
|}
Ry, IK REZEY
-PWR LOSS AAA ‘qc
1
cRI t
-— Ny F3
+S 9
RPS
431K 18
-SYs. RST. CTD Se
SYSTEM CONTROL BUSE > SYSTEM CONTROL BUS
CED ] ALTERNATE POWER'A’ .
A NOT USED % A WEN e %‘ MASTER ENG'R NO. 310157
S e comens g - e SIS
:’/;A'SLE zz-/si'ao ~C €0
b = e
L . PCB SCHEMATIC,
—— ] | CONTROLLER/LOGIC
S thancts D | 263-01394-001 {AA
N e T O A
; e sconorano 0 g3 l - l ' 6 1 l 5 ’ a I T 3 2 . I ~ 1 .

SCHEMATIC DWG, ASM 310156 (4 OF 4)



9ST0If NSV ‘OMd ATdINISSV

CONTROLLER/LOGIC BOARD

LEGEND SILKSCREEN SHS5 OF §
310188 REV D
A . s C [ E__PATENT PENDING H J K
) + J CONTROLLER/LOGIC
ru 2 a2 o RP) %2 — ASM 811-01394 L1
” vy 01 pgv
OND g %J
Yo I’ "
: — y - B e B e
2 g% e o
0 e I — v i
oz o
™ A 2 a'a Uc a'a 2
2 U ]
) Y O INTERNA TIORAL, ‘
y V/, /L &y
[V]] V2 [V} U4 '_\\,:F
A WAl 2 A ] V1 V1 [V ] ue
3 DS DS 3
e |
T |
- -
I ae (]
a%2
4 V] Dg a%2 a ) & U 8%2 - U ] ]
(v] U 2
Y 4
[D r B []
\ 2;\ 1

b

REDUCE TO 9.000 % .005
2X
(4 )4
3
[ (4] ]
]
Q
o

c21

~ ~
— \J = \J \J Ao UD T
~
(U] v P 7
y Dé _ e
*P3 :
s |
4
~ J O
[ 4
] < ° c28
' - | 0 il
I Y |
| 5
RPS —
° © R12 [ D <30
TE o U
o - 33
y RI9
9 ) R20 !
3

n -y
3§03
b <
S
(=

R27

C34
r28 . " cre 40 + c36
R29
120 100 %0 ) ﬁa T 20
-

o ® | 141




(SIANIA V ATY YOI) 1200I€ NSV ‘OMd DILLVINIHDS

i
[
:
REFERENCE
il ?ﬁc‘?ﬂ%:&#g.%}z‘g Ve DG DIAGN OSTIC
© P& y TS.
T PERMANENTLY CONNECTED  POIN
* :‘LBL‘CQTECSRS IN THIS AREA ARE UNUSED. c g A
DIAGNOSTIC g DRIVE SERVO vaé“lDrE
LoOGIC
ST TalNt T 1T T Al GND T g fo) reap. 5161
-aesetl O '@ o o~o: o, 'Q; mo!—.z '.-: ENO one amp.anD :‘2 30 b oo
'o 30““‘"‘\ | O 3O| ST TR Tha rcaD. 816 2 ||Oa ®
1 ' S, | Sa |+5 voLTS fe) 50| PREAMP 12vP
| O | S0f—"xea log %0l ssvots O 7O preawe. aac |Og
© | 7~ | | 1! .O 7o) Ho. s€L 1
| o *”TsA O (o] Og © ereame 12w ((Og
lOg : 1“8 | | i 'O 90( WRITE. MA
O o tcT2a 100 %0 100 %01 wo. seL al| 10 i) e s
10 | "ofi*ocen : Oy, ”O: o, '3'0: ::c:mswz:olz lso oREANE 6vp
13~ | -WR. PROT. @ 13~ ! servo. o o .
™ -DTRA! Oua 130:"'“9 wo| Oia 30' m“a\:o' s 1194 | ol SERVOQ. SC'J‘“L N 150] RECORD, DATA 1
-wa; O | ™0, ool O 20 T hhg a0 | Ol 50|~ucusm”c‘ oive ||l 17 pagms . o
+=x0p||Og | 'OI 1O)g MO |~UT = :ole '70: acconp.oama 2 1Oig '9. 0. 50 2
! i 19 | *+5 vOLTS 19¢p 412 voLTS o .
+rTsp Oy '90l +5 VOLTS €x O| < vorrs sizvours) B0 210' SERVO.GND |.200 216] scavo. o.3vw
vetsg! e} . | & 2'e|’ v Tach.ono | Opp <O senvo.sio 1 {|O22
B 122 | § VOLTS 2 231+ HaR @ | 230 | 10,a 230§ LN.MTR B
— +DCDR [0y %%0 | vrostmooel Ozq <O | +posiT, mooe, Oog LnmTe 8 1| O2q
4 pos! \ | i 25~ ltach.a | 0] LN. MTR A
wo | 2501 Opg 250 -3TROBE . £ARLY Ox ©0) unmTr A ([Ozg
G Oze g v HAR Y| g : 270, 0:026 27! Tach A
e v TACH -GN
1926 Ol Ts oo | %26 29 I +ON, TRACK I Oz 290 | +oN. TRack 1|Oxn 2904 UNU3ED.
SI0fB —1 -2 voLTs | Oy 290172 YOMT3, 1 e radl Oxo O: PO OFFTRK O ncwa. 0 Tt
¥ 1A |- A, Enance 3 v
spiomx | Oy 3'.: GN‘l — DIFF n: %7 aol -DIFF 32 Oz 0O, . Gno |.32 530;\ P(REAMD )pc.uc,
- - 30 PN
— INML | Ogq @00 o orrset | Oaq 30, O ewp.orrset | Oz 30| 1 O34 I
o | ~e4 350 | GND ‘ 350 | - REV. FSET | 350 |-Akv, OFFSCT | @3¢ 3%Q@1™%Y
+ STATUS sPARE | Ogg ol —oier1 | Ozg Ol -urrrlose N owr s -3V o v
. - 3 - GND
- pipswe | Osg 570:"“” ~DIFF 4| Osg 37O| DFF 2 o a| Oag 390 ~svours anD | ¥3g 39.| o
- owswi | Ogg 350|-*-‘° U _oeriel Qa0 %0 X kel Qao O; ono | 840 4'O|
- GND 4 |- DIFF X |
—owswz | Oy YlO|7HE 2 ono | @7 M.! -svours, Qs 430' FWD,VEL : 002 a3p|+Hane
‘ -oesws | 0y PO : T3 v ved : Ogq *%0 ™™ oev.ver | Oaa ‘50 ’CYL‘C‘N"M'MC- g“ a5 |- sTRoOBE . £amLY
— i 45, | +CYL . EVEN . \ .
| Cee %0, +7ak sece | Oag Q_’Ol servo D;;:" ’““: Oae 4.,8:_ D@L ‘s :e:G 479:-5\/ voLTs
. . seavo. . ™
+L513-13 | Oug akell MRILT ack! Cue O: +IN. Tacw, Oap a9, |-12 vours >ver e 490! v PLo.cLr
| Og %@ long®| sate | Oso 49 |+waTE. pata oirs) Os0 490 | *WRITE. DATa | Oso | e
. | * ' ~NEG . OFF TR Sl -NEG. CFF TRK SI -STROBE . LA
*-5 vours| g2 %0 Y 1. viroc | Os 20| * TRG. vELOC : Os2 550: -ncmc.arc: ?2 538:‘“” CLK . W
. * 530 | -PLO. ERROR -PLO, ERROR CLK.
v vors| @sg OO 1TV L Losa! Osq ' -pwn.Loss, Ogq O ~wriTe, aate ! Os4 ]
*esv Cal | e 55~ | +SYNC . CLK 550 Lo svnen. e O.. 950! -ww. Disase
(3} -p3asTel[Q 155. o~ +pLo. cux | Osg %0 +pLo.cux| Ose | %6 I T
| %8 7, [>) l 57 | srronc. ate Ocgp 570 | UN-MTR A Oca 570, - RIW. FALL
+ PBARDY STO*N® | e eare | Osg 270 ON.MTR & | Osg 1758
(Coe | WRITC. GaTE 9 | 590 | LIN.MTR B | @ SS@| *3 VOLTS
+#340 || Og,, S90(1ONC | Ogo %01 un.mTr B Ogp | wwouts %60 S o
6l
spam2llqy, o :’"M : Oe2 elo:.w"'cm' R 1962 " O oo | 2 53:' -12 voLTs
v D3A4 630 | +P3A3 | Oeq 630|-nlw. DISABLE | 064 630| SzvouTs | 054
@64 65 |- RIW. FAULT | 654 | 10, 50| - caR.128
+P346 || Oge 850 *P3as | Ogg %ol ' |OGG O| ‘oan.e4 "66 67~ | -am . FOUND
67, .
P103/A _,ﬂ/’z:;r:ose: ]67Q | +P3AN : 068 670 : | OGS 690 i ~CAR.254 268 6;' « RCAD. DATA
P3An 69, )
+ #3486 1070 GSOV | O70 * O : o 7|O :lbxa.o cmmwm: 7 7'0: +12 VOLTS
+p3a4||O,, TOfTIAS | @4, T'@|-5 vouis Op 'O S izveurs! B72
I|O72 s voLTs ¥72 23 | -can.126 | 73a | +24 vouTs 0., Tol+a/w. ik
vp3azllo, 73p) sPaas ccanea Om 30 712024 vours | 8, 9 | Ora |
4 = 750, | -Am. Founo o, 75@ |*> voLTS | O 00 ~RIW-cLr
+p380 026 PO *P3A1|  _capzsel O O +s vours| O7g
» I ~76 77~ lleno ' | 77O|»nemmu I. 77.| 24V RCTURN auol .73 77.| GND
+P3BROYI|Oqg 'O -reao, ama | O7g aND | T8 | | 79g | oNO
| 87 0 | 7sol-n/w Lk 0, 799, 24V TN o0 ‘e
— P3857T8 | Ogy, % +R /W .CLK |Oeo | GNo | T80 Y (Bl SENG
| Os2 Slg o onp | O V'@ DC POWER CONNI .
e +5 VOLTS 83g | +5 VOLTS [
PlO3 /B -5 vours | O 83 : v +svoLTs | ®gq 830l . vors LOW_PROFLE
+ Vi 3 £
& vouTs ! Cee 85 1+5 VOLTS +5vouTs, S56 59| (JY) +8 VOLTS Olo
- | 8lp| cmo Bus @ ||Ogg 870)|"CMO-BU2 @ ais @ O ©@].svors
-cmo. sus || Ogg I CMD.aUs 1 188 89ll -CMmD B80S 2 b .5 vours | @
I| Ooo B3| MO-BUS 2 s s | Ogo ~7O “cmo.8us 2| O O f-cmo U3
TeMD Bws 3 9i~l.cmoBUS 4 ! 91l -cmo Bus 4 . o,
-CMD BUS sl Og2 &) TTT-eMD. BUs 5| Og; 7O -CMD.BUS & O:5 Ol-cmp.BUS 3 GND
O, BUS .,: Ogq 20§ M2 BU%E aus 21| Osq 20 "M B2 %0 us 6 0, "Ojcmoruss ° 2
-C 3
' -CMD. ACK 95| -cMD0 ack 12~ 1. GND 7
s ono || Ogg QSOH: #GND l LY 970' . Os Izlo €MD BU3 7 - POWER
w . oD | [ 97.‘ GND » AGNO | Ll ! Og Ofcmos€lECTe . 0 10 06 {g_g)@
} . 990} - s€LeeT @
CMO. SELECTY : Oy00 290 MO %8 Serncr ] O100 T80 "M SEecl e o, 0, '9O|-cmo sTrRoBE
U 101 || -CMD. STROBE H O,n,'0IOf -CMD sTROBE @ 90|-cmo mjw -1z vouTs 05
-emo, rRiw 110102 - CMo. a/w |02 ) 8
| 103~ -o€6x compeTe | 0w 030] -8 compreTe
-rant 10104 O -rauLt || Qo4 BUS TERM -5 voLTs | @y
I 05| - sccToR | anar | 0, 10%0] - secToR Ame £
- INDEX | 0106 O| —INDEX |OGIO7 | ono O
ol .|oe.07. | eno GND | @08 ® DI '4’ GNO NE. 3
— oN I \ l.svs . cLock I o |osoI L3YS. CLOCK 130 | +svs.cLocx
; - svs. CLOCK 0”0090' “svs cuoek || Ono | —svs.cLock] Op ey reruan | Oy
; | 11 s - SEL.ONIT. aDOR 1 1O, " O - 3L uNT.A00R | 0. 20 3
SEL.UNIT, ADDR O | Cuz MO - SLL. UNIT ADORO 1| Y112 A 3
!“lﬁi mw. oata | Oug"20[" ¥ 2T\, oara | Ol MO:'NW P%w oora |0y 'O vmiw.oata w24 vours | @)
N B - R/W. - IS A [ - SEL. ONIT.ADDR .S 10
| N5 All- s€L.uniT. ADDAR. o) 50 o o)
. li -scL.oniT. moor 2 | Qg O sfbu‘”-“’““ |j e . | onD * S og | NOw +24 VOLTS @‘2 MOTOR
l » oo | Oug @ sano (@ O » ono| O ALUG
N ono d .Imug.lcuo wp', 1i9g|l aND ool @®; B0 24V RETURN OI (96) J T
20 N
\—LOW PROFILE .
nc(mxcr HEEE
ML BUS ExpANSION PORT = S48
TOR CONNEC RE|
“ 34 PN) (36 PN) INTERNAL PLANES SAE i
2 ! ]
— \ NOTC ! R SPARE PINS AREC OONNECTED TO GNO ® : GND PQ
@ = +5V
i (PIN SIDE VIEW) @ = -3V .
\ @ +12V
53 ©: -12V
@24V
¥q m
= - ]
% ¥
£ ']
_’
2
(V)

142



- .
ree

(SIAAa
4 ATM YOJ) 1200I€ WSV ‘OMA DI
IVINTHOS

PIN
SIDE VIEW) ih
JD i
JC ' !
CONTROLLER/ J8 ‘i
T LoGIC Se J 4
[0, '@|ewo r= si0 RVO A :
). GND Y s Q
:O“ b -ust | o. ‘._:c"‘“’ o= = \Eéﬁ'/ p
o bl 1o, B wo (e8] = :
: (3 ' uea! o |-T%0 o I . R '
|Oa b | - 2' O‘ sO :‘Rm "’“Lé .4- 5.%6“0 m".zl .z READ. $1& { si
100 Ko} :ﬂzv _ ss: Oe bl;assy;r % 191*5V0\-Ts "“"""—M‘-c:o‘ PREAMP 6NO
:qz 'B l-12v .m:";l Ow| ‘0 :sz : Os O: Brrease. uwlos preEAMP. 12vP(Z]
104 'b= m"“{ On [ 01-12v :O'° Nel . Oe HD. SEL 4
IOIQ i GnD : o, 35 l-wr proT.9 lO.z 'Ol mw“lo,o Bwrrrs. va
) g &b [ BHRNO. ! g (o)
| '8 'O. ez .‘6 ”b |- wa.PROT. A a1 O ‘b=5mvo.g..z“‘“ - 2, PREAMP, 4VN
'Ozo "O: ’Svous: O‘s nO:-LEO Wo.cnn‘l'o“ \so:sm‘b-ﬂ-zveu . 10.‘ b PREAMP. 6VP
lo. & ) hs O ke onve | O :
Iozz zo. *s\m.vsl eZO ZQ vours olzvo“s: OI‘ ,.gl @mm.m:‘:lo‘b RECORD. DATA @
| Oz b: + rOBIY. m.l 12 B svTs -Paawso | 2o, [H12v0LTs g, e PRYAME. €NO
10,¢ Y 1 O, 25 [ruar @ 10, 'o! °“"“°I.m sanvo. 316
I 7| syl 2% + rout.monel O =y swavw.siet |O :
-12v |(%s zb: GND 2 | STROSE EARLY | 24 25 : o owrr @ 2z L. seavo. 8.2vN
Ioso !:b '+|zv — Pos. oFE : o 23:@» |016 ZO'MKSOL, LvaaaTw 0,, OJun.vmB
. OF ETRY 9 IN.MTRA
:%2 55“ :GND —OIFF &4 ‘ g:o Sg |‘°N‘ TRACK | gla zg:f"‘ - PARK 501..:8“ 222 LN, MTR A
oM, o
| >4 5.|GND —rvacersarl o - 3 A DA™ - ver Ow e TRACK p B ¢|Oz‘s % + pAse s
|056 O ore 1 | Oy, *Ol-oren sy 32 Ol Se5P Q0 O " ENAeE 1(1720)
o -
| OSQ 536 : e ' : OSQ SS’O |"Iv. le:wo‘rtl 054-::0 :"‘“O Gno l.‘l ‘l.lGND
9 ~DIFF 4 -OwE §
:O4o "O| ool Oqe :b’-b‘gpt ows d' 056310:-“‘4. ocrser _SMJ 234 ‘b. p?go‘”‘éf’;\,fwé
qu 4 O: G«D' 040 “Ol_m‘z ~D*E 16 058”O|'°=F2 GNI I “ S:OP’VO“S
| Osa b' -ReV. VE :.41 4.:WD -Svours, Oso 70| svorrs & 9% !ﬁb:w
'046 ‘{)' + e 044 %I“WDVE |°42 “OI'O\GF DY @0 @ ano
4 TR SE | &4 . VEL —-RE. VEL 32 +HAR 41 |
{045470 : G:;:T% O"" ‘50 :*C*L.!vgN * TRK ‘e‘“: Ous ::O |- Fwo.verL dlo‘z . Ol
~A
) Oso ‘®lano - vset) Ore 1O|-5mo.°‘s. t.-,,, e O EVEN et Ous *Dl+vang
-5»;0..140 | mc.an] o) Y L ot le) 41| +HAR 4 |O4 L_rb
sz © I'5V°LTS"““"V2|.0<| s f+wriTE, DaTA T12VOTS e M?l-“m'"u - svoury & gl STROBE.EARLY (NOT
|O I-uae.o +TRG | Os0 ©-42 +wriTE Sus b|—5v usED)
EETRY .v!wcl o s ] VOLYS .oaTa | o Py | oLYS
52 b"N!G‘W TR:‘».M‘ 050 Sb + 16X PLO.CLK
{Os; “10- stRose. Lave (WOt usED)

- PWR. Lossl 52

*..'NO\:\'J [3
054 59 |+ SvoLTs |
4 |-Po
. ERROR
-pwr.cosg Osa 5P I-ero.ermon
-W R
re carel Osg SO war.cur.rmi(nor )
’ usen

”~

|
S
| Ose s% :cun +PLO.CLK .
:OS. b | -wRITE GATE} 056 so [FIYNC.CX o s
* Q.
|O°° % : I Ocg “D!-sTrose.oate aw,; O sol.smc.,,m( |
6 59 : 51 (1)
Iosz 6|O | | Oso O :'D‘Aﬁ.sw‘ A IWEN Osg 0| LIN.MTR A |056 SO:- R/W. DISABLE
6 u
IOSA 3O ! ' 062 'O RTCLK N»anl OGO 56 lLlN.MTK - I 058 bl —-R/W, FAULT
10, 65 I o, eblﬂlwnm-u‘gb 'O o | +5VoLTS | @) Sb
se Ol | Oea O |-RIw.Omasie 1Cez . O o O +3voLTs
‘O G‘b o) 65 | I o) 630l ewol ® 6b|
| 768 oo : N-Tchm: 66 6,'O|“‘lw=wn | 64 o | “2vours 062 ., ’Guo
(@) o) -
|Or0 'no ! arewral % 690 |aLr Pure e cno: (noT useD)CaR 64: 06‘ 9| Izvorrs
: Orz O : -5 voLT Ow 2 {An PWRA | Qe 690' (o useom 256l oy e,-,O“WR CLRR Wi
s 1 :
Ons 1b| AL leu o -svars 10w Ol —as loe,e Olsr110/-772
l 15 . NRC' lo) Tb | ' 07 NA| AD, DATA| e} () ©
|o76 1O= ALY. PWRC 4 18, [$WR cORR uraavoury 2z, OPLock  vivars ™ 1o|* READ. DATA
: s
1018 b I | O © l+1110)-1120 & ‘o'~uvous @z Bl+izvors
10a. % -=eap.oaral Oqx ' vEVoLTS| @, (L o.. ol
| 80 G'O | +R/W.CLK | 18 O |+ READ, CATA GNQ' 6 a e"'s VOLTS | 4 N + R/IW.CLK
. , -
loez ® leno OOO ”O LR/W < .18 .l 24V RETURN IO"‘: br“lw.c,_‘
~3 Vous‘g Ob |'5 GND I o al I LK GND I Y 19, GND |. 'I‘b
s I VOLTS R oy @) GND LY80 ._l 24 18 | @nD
—svarsl g B%m IS svous| @ O - v ReTURN OND o "o
1 Pee O WIS svas! o4 [+ SvorTs (P20 @ N0
s s -
[D : o l ] 066 ® "' SVOLTS LOW PROE
GND 90| I-3vs RsT. | 1c SOCKET‘LE OC POWER CONN
[ eND 9bl [0 &No 1O =X | — [A1%) 5 voL: .
DGND' 93 r’m"u [Jewo | 90 |-SYS RsT 0, @™ |~ svoLrs q
o [Os4 ~O|f+ROY |Caz 7Qi-sTRoma 02 'O o5 vours
ATA.nqloqeqs | EGND|O<; a3 e D e
+DATA BIT 3' 910 soata &iT el | ‘ 95 Y Os *o
4DATA B |O.,° O 'HMTA wird SR Ose [+DATA BIY g Oa o GND .a
TS5 +DA
+ DA ! 100 O |+ paTaBITS i gw" O% :‘ DATASITZ 05 'zO
xaeT 7! o, '° [ + vata mirsf{O e | @ 2
P02 |t orTASTE 00 Oll+aTa BT 4 Oe ''O L
NC{O GNO R NS e | +12 VO f=)
-compi | o4 : NC ‘o2 +DATA ®ITS O 'O TS (’6 <= OWER
(9 10,
Oio6 |aesarvin < | Oioa. | GND % oo | @ 90 PLUG
, GND 7 ED —<OMPL 1O o€ ) -2vars | @ (PE)
i R {{®on |&ND s \oe O||RESERVED 5,
, omive acxllO, wo @ BUS TERM s
o (l . | 108 | GND VOLTS G
GND ‘Bu ORIVE ACK' O 109 ' o ' A
S 1o
mGND |O " | OIR [ e~ o | \ ‘. @ND NC O
14 'NO "2 |aus R O2 ‘b ' 3|
Hewe ljo Mews llo '3 o
N '“c mGND ' ' ' NC 3 20 24N RETURN O
Gu: :O“el :Nc Nc' q |NC Oa ”O + 24 WOLTS ‘ ke
t.' @ND = 2n."’ INC os '© @\ Y ks
GND Yy [T
l GND (o 9C) +24 VOLTS 6" 3 'R 8
1My BUS GND | @ 8
CONNECTOR 1 © 24 ? MO =
4 PINY EXPANSION FOR U veeTurn| O == MOTOR ||
| ; as oT (“CONNECTDR Y LOW PROFILE. \ PLUG -
(U sPare PINS 181 PIN) ‘C(SOCKeT JG) B s
o THROU - CONNECTED J K) — =P
—% @ oN GH CONTROLL TO GROUND []
9 ?Q <A NOT U ER/LOGIC INTERNA|
w2 T . JC"‘/W A NOT USED WHEN DRIVE s L PLANE S(REF)
= . PIN SEMB ]
o g z 4 oG e oLl 120 NOM LED WITH 8100] ® anD !
™ § <0 PINSY T LS Onny,  OMENCLATURE ReEF ®+s
oR M ROUGH 12 ERS TO 710- v
- — 20-C MODELS O NOMENCLATU! C
A ONLY. RS REFER @ -sv
8‘ i S To Tmec o +12 ¢
\ E v
b i © -i12v A
o ® +24V :‘ 1
> S
» g
@ ¥
0 '
l T
o)

143




CORVUS DEALER SERVICE

INDEX




CORVUS DEALER SERVICE

Add-on drive cable 2.5

Backplane/Motherboard 4.6.5, 5.6
Block, data 4.5

Boot image 9.5.4.1

Boot procedure 4.6.6

Brake 4.6, 7.5, 7.6

Burn-In program 8.5, 9.5.2, 9.6.8
BUS DIRECTION signal 5.5.1

Card cage 15

Carriage lock L5

CCOS Operating System 9.5.4.8

CATALOG command 9.5.4.8

Chip (IC) 2.3

Connectors 5.6

Constellation Parameters 4.6.1

Controller diagnostics 8.4

Controller Firmware 3.3.2, 4.6.1, 9.5.4.5
Controller/Logic PCA 4.6.5, 5.5, 5.5.2, 5.5.3, 9.5.3.4
Control signals 5.5.1

Cooling 2.4

CORCOM 2.4, 3.5.2,4.3.3

CPM 9.5.4, 9.5.4.8

CRC 5.5, 5.5.3, 8.3.1, 9.5.4.3, 9.6.2, 9.6.6
Cylinder 4.5
Daisy-chaining of drives 2.5
Damage, shipping 2.3

Data bus 5.5.3

Diagnostic test 2.3.2
Directory 9.5.4.8

DMA 5.5.3

DOS 9.5.4

Drive diagnostics, REVA 8.8
Drive diagnostics, REVB 8.3
Drive error 9.5.4.1

Drive mechanism 3.6, 4.6, 9.5.3.6
Drive parameters 2.3.2

Electronics, drive 6.5, 9.5.3.5
Environmental requirements 3.5
Error codes 9.4

Fan 4.6

Format, bottom-level (diagnostic) 3.3.2
data 5.2

Fuse 2.4,9.5.3.3

Groundstrap 3.6.1

Handling, shipping 2.3
Headlock 2.3.1, 4.6.3, 9.6.1
Heads, RIW 1.6, 4.5, 4.6.2

IBMDOS 9.5.4.8

Initialization, drive 9.5.4.8
Installation 2.4

Interface cable 2.4

Interface PCA 5.9, 9.5.3.2, 9.5.4.7
Interleaving Specification 4.6.2

LEDs, front bezel 2.4, 3.3.1, 9.5.1
Link software 9.5.4
Logical drives 2.5

Metal package, disassembly 6.3
MEM 5.4

Microchip 4.6.2, 5.4.2, 9.5.3.6
Micrologic PCA 4.6.5
MIRROR 1.3, 1.4.2, 9.6.4
Motor, dc drive 4.6, 9.5.3.6

Networks, local 9.5.2

NEWDOS Operating System 9.5.4.8
Noise, electrical 3.5.2

audible 3.6.1

NRZ 5.4

OMNINET local network 3.4

Paddleboard 5.8
PES signal 5.3.1, 5.3.2, 7.4.1
PIO, Z-80 5.5
Platters 15, 4.6
POSITION MODE signal 5.3, 5.3.2, 7.4.1
Power cable 4.4
Power fail 5.3
Power-on sequence 3.4, 9.5.3.2
Power, quality of 3.5.2
Power supply 14.1, 4.3, 7.3, 9.5.3.3, 9.5.4.2, 9.6.7
CS100 4.3.1, 7.3.2
CP129 4.3.2, 7.3.3, 9.5.3.3
CP140 4.3.3,7.3.1
CP411 4.3.4, 7.3.1
Preamp 4.6.4, 5.7, 9.5.3.6
Processor port 5.6
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RAM, Controller 3.3.2, 4.6.6
Read amplifier 9.5.4.2
Read procedure 5.4.1
Read/Write PCA 4.6.4, 5.4, 5.7, 9.5.4.2
Receiving a drive 2.3
Relative humiditv  3.5.1
Reset line 5.5.1, 9.5.3.4, 9.6.5
Return code 5.5
Revision (A, B) 12, 15, 4.6.5
ROM, Controller 4.6.6

Boot 5.9, $.5.4.6

Seal, drive mechanism 4.6.2

Sector 4.5

Seek mode 5.3

Self-test 3.3.2, 4.6.6

Semaphore status flags 4.6.1

Servo 3.6.1, 5.3, 5.3.3, 7.4, 7.4.2, 9.5.3.5, 9.5.4.4, 9.6.3
Adjustment 7.4.1
PCA 4.6.5
Servo tracks 5.3.1, 9.5.3.6

Spare track table "2.3.2, 4.6.1, 9.5.4.3

Stand-alone drives, disassembly 6.4

Static electricity 3.5.1

Status byte 5.5.3

STROBE 5.5.1

Switches, front bezel 2.4, 3.3, 3.3.2, 4.6.6
power 2.4

unit address 2.5

TARGET VELOCITY 5.3.3
Temperature 3.5.3

Tools 6.2.1, 9.3

Track 4.5

Track diagnostic program 8.7
Tri-Bit signal  5.3.1
Troubleshooting 9.1, 9.5
UCSD Pascal 9.5.4.8
VDO Table 2.3.2
Voicecoil, servo  4.6.2
Voltage, ac 2.4, 9.5.3.3
Voltage, dc  3.6.1

Warm-up time 3.5.3

Winchester drive 1.5, 1.6, 3.6, 4.6

Write procedure 5.4.2
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