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Preface

This manual provides the information necessary to troubleshoot, and repair the TSZ07 Tape
Drive. Programming information concerning the Small Computer System Interface (SCSI)
used in the TSZ07 is also provided.

Throughout this manual the TSZ07 Tape Drive will be referred to as either the TSZ07 or the
drive.

Structure of this Manual
This manual is structured as follows:

Chapter 1, Introduction — Provides a general, physical and functional description of the
TSZ07 Tape Drive.

Chapter 2, Operation — Describes the controls and indicators and describes how to load
and unload tape.

Chapter 3, Maintenance — Describes how to perform the required tape drive preventive
maintenance, which is limited to regular cleaning of the tape path, sensors, and air filter.

Chapter 4, Troublesheoting — Describes the self-diagnostic and troubleshooting capabili-
ties designed in the tape drive; how tape processing errors and tape drive faults are reported;
and how to use service aids resident in the firmware of the drive. This chapter also provides
a list of the error recovery procedures.

Chapter 5, Removal/Replacement Procedures — Provides the removal/replacement
procedures for various components and assemblies of the tape drive with references to service
aids and the appropriate adjustment procedures when necessary. The procedures are for use
by qualified service personnel familiar with the drive unit.

Chapter 6, Adjustments — Provides the adjustment procedures, purpose of the adjustments
and when they should be used.

Appendix A, Specifications — Provides the specifications for the TSZ07 Tape Drive.

Appendix B, Small Computer System Interface (SCSI) — Describes the SCSI 2 and the
associated control signals, messages, status bytes and commands.

xi



Related Documents
The foilowing are publications that support the TSZ07 Tape Drive:

TSZ07 Tape Drive Installation/Owner’s Manual (EK-TSZ07-IN)
TSZ07 Tape Drive Pocket Servzce Guzde (EK»TSZO’I-PG)

Small Computer System Inierface An Overvzew (EK»SCSIS-OV)
Small Computer System Interface A Developer s guzde (EK-SCSIS-DK)

KZQSA Module Installation Gulde (EK—KZQSA-IG)

H9642 Cabinet Mamtenance Gulde (EK-187AA-MG)
Field Maintenance Print Set (MP-03 190-01)

‘eroVAX Dzagnosttc Momtor User 's Guide (AA- FMT7AE-DN)

Notes, Cautions, and Warnmgs

Where notes, cautions, and warnings are used in this document, specific types of information
are highlighted as follows:

NOTE — Calls the attention to any item of information that may be of special importance to
the reader. ’

CAUTION — Contains essential information to avoid damage to the equipment.

WARNING — Contains essential information for the safety of the user.
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This equipment generates, uses, and may emit radlo frequency energy. The
equipment has been type tested andfoundto ‘comply with the limits fora Class
A computing device pursuant to Subpart J of Part 15 of FCC rules, which are
designed to provide reasonable protection against such radio frequencv
interference. Operation ‘of this' enunpmem in"a residential' area may 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. :
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Fiir Bundesrepublik Deutschland und Berlin (West) For Federal Republic of Germany und
West Berlin Pour la République féderale d’Allemagne et Berlin Ouest

Hochfrequenzgeritezulassung und Betriebsgenehmigung
Bescheinigung des Herstellers/Importeurs

Hiermit wird bescheinigt, daB die Einrichtung in Ubereinstimmung mit den Bestimmungen
der DBP-Verfiigung 523/1969, Amtsblatt 113/1969, und Grenzwertklasse "A" der VDE0871,
funkentstort ist.

Das Zentralamt fiir Zulassungen im Fernmeldewesen der Deutschen Bundespost (DBP), hat
diesem Geriit eine FTZ-Serienpriifnummer zugeteilt.

- Betriebsgenehmigung Hochfrequenzgerite diirfen erst in Betrieb genommen werden, nach-
dem hiefiir von dem fiir den vorgesehenen Aufstellungsort zustdndigen Fernmeldeamt
mit FunkstérungsmefBstelle die Genehmigung erteilt ist. Als Antrag auf Erteilung einer
Genehmigung dient eine Anmeldepostkarte (Anhang des Handbuches) mit Angabe der FTZ-
Serienpriifnummer. Der untere Teil der Postkarte ist vom Betreiber zu vervollstéindigen und
an das értliche Fernmeldeamt zu schicken. Der obere Teil bleibt beim Gerit.

Betreiberhinweis Das Gerit wurde funktechnisch sorgféltig entstort und gepriift. Die

Kennzeichnung mit der Zulassungsnummer bietet Ihnen die Gewiihr, dal dieses Gerit keine

anderen Fernmeldeanlagen einschlieBlich Funkanlagen stort. Sollten bei diesen Geréten aus-

- nahmsweise trotzdem, z.B. im ungiinstigsten Fall beim Zusammenschalten mit anderen EDV-

‘Geréten, Funkstérungen auftreten kann das im Einzelnen zusitzliche FunkenstérungsmaB--

- nahmen durch den Benutzer erfordern. Bei Fragen hierzu wenden Sie sich bitte an die értlich
- - zusténdige FunkstsrungsmeBstelle Thres Fernmeldeamtes.

‘Externe Datenkabel Sollte ein Austausch der von Digital spezifizierten Datenkabel nétig wer-
den, muB der Betreiber fiir eine einwandfreie Funkentstorung sicherstellen, dal Austauschk-
abel im Aufbau und Abschirmqualitét dem Digital Originalkabel entsprechen.

Kennzeichnung Die Geriite werden bereits in der Fertigung mit der Zulassungsnummer
gekennzeichnet und mit einer Anmeldepostkarte versehen. Sollte Kennzeichnung und
Anmeldepostkarte iibergangsweise nicht mit ausgeliefert werden kontaktieren Sie bitte das
néchstgelegene Digital Equipment Kundendienstbiiro.
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Chapter 1
Introduction

This chapter provides general,,,physicai, ﬁﬁd:ﬁinétibnal descriptions of the TSZO7 Tape Drive
and provides illustrations showi_ng the major parts of the drive.

1.1 General Description .

The TSZ07 Tape Drive (shown in’ Flgure 1-1) is a hlgh-capaclty streaming, nme-track reel-
to-reel, half-inch magnetic tape drive unit with' the capability of reading or writing in one
of two selectable recording densxtles, ‘The ‘drive’is designed for the interchanging of data,
archival storage, software distribution, online transaction management, and the backup of
small and large computing systems. Connection to external computer equipment is by way
of an onboard Small Computer System Interface (SCSI 2) which conforms to the American
National Standard Institute (ANSI) specification X379.2/89-042.
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Figure 1-1: TSZ07 Tape Drive Versions
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There are four versions of the TSZ07 Tape Drive as described in Table 1-1.

Table 1-1: TSZ07 Tape Drive Versions
Description Order Number

Rackmount unit without power cord. Customer must order the correct TSZ07-AA
country kit to obtain power cord.

Rackmount unit installed in a Digital 40-inch high H9642 style cabinet TSZ07-BA
with an 874-D, 120 Volt, 24 Ampere, Filtered Power Controller.

Rackmount unit installed in a Digital 40-inch high H9642 style cabinet . TSZ07-BB
with an 874-F, 240 Volt, 12 Ampere, Filtered Power Controller. Power cord
for the power controller must be ordered separately.

Table-top unit without power cord. Customer must order the correct TSZ07-CA
country kit to obtain power cord.

The table-top unit (TSZ07-CA) is suitable for an open office environment that conforms to the
environmental limits stated in Appendix A. The rackmount unit (TSZ07-AA) is suitable for
either a computer room or a manufacturing location. The Digital cabinet versions (TSZ07-BA
or -BB) may be used in the same type environment as specified for either the table-top or
rackmount unit. Details covering the installation of the drive are provided in the TSZ07 Tape
Drive Installation /| Owner’s Manual.

The TSZ07 reads and writes data at 100 inches per second (ips) in either the Phase Encoding
(PE) format at 1600 bits per inch (bpi) or the Group Code Recording format at 6250 bpi. The
drive uses industry-standard 0.5-inch wide tape with any of four reel sizes, 6.0, 7.0, 8.5, and
10.5 inches. The three larger tape reel sizes are auto-loaded by the TSZ07. The 6-inch reel
size does not have the same tape loading characteristics. Manual loading may be required
depending on the amount of tape on the 6-inch reel. Greater than 300 feet of tape is required
for auto-loading to be achieved with a high degree of confidence.

Communication to the drive is by way of the SCSI 2 interface at a synchronous rate of 4

Megabytes (1.5 Megabytes asynchronous) per second. The standard features of the drive
include:

* Mounting in standard 19-inch EIA/RETMA t rack (rackmount version)
¢ Automatic tape loading and threading

* Drive parameters configurable from the front panel

¢ Eight-character alphanumeric display on the front panel

¢ Automatic read/write retry

¢ Autoranging ac power supply

t RETMA racks are standard sized cabinets used by Digital and other major manufacturers of electronic equipment. The
cabinet rails, mounting hole patterns, and spacing conform to international standards that allow compatibility with
products manufactured by Digital and other major manufacturers.
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1.2 Physical Description
The three main physical assemblies of the drive are:
¢ front panel
¢ deck plate
* chassis

The front panel is fastened to the deck plate. The front panel has a door that opens to allow
easy operator access for loading and unloading the magnetic tape. Beneath the door are
operator switches, indicators, and an eight-character alphanumeric display. Air inlets in the
front panel provide for cooling and automatic tape loading.

The deck plate is made of cast-aluminum and supports two dc motors, tape path sensors, and
a read/write head. The deck plate is hinged to the sheet metal chassis.

The chassis forms a box-like structure to protect the internal circuit boards and components.
Power and system interface connections are made at the back of the chassis.

The drive is designed for rack mounting, and is compatible with cabinets meeting the standard
19-inch EIA/RETMA form factor. A table-top enclosure is also available for the drive. For
the location of the major mechanical parts and electronic circuit board assemblies, refer to
Section 1.2.1 through Section 1.2.5.
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1.2.1 Front View

Flgure 1-2: Front pang
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1.2.2 Rear View
Figure 1-3 shows the location of the major parts at the rear of the drive.
Figure 1-3: Rear Parts

o™

® @} NN
8888888888
5595893089
0°06°6°5°0
I;‘ g

* . o

AC POWER POWER CABLE SCSI CABLE
SWITCH CONNECTOR CONNECTORS
Cs-8362

1-6 Introduction



1.2.3 Top View of Deck Plate

Figure 1-4 shows the location of major parts at the top of the drive.

Figure 1-4: Top Parts of Deck Plate
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1.2.4 Bottom View of Deck Plate
Figure 1-5 shows the location of the major parts at the bottom of the deck plate.

Figure 1-5: Bottom Parts of Deck Plate
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1.2.5 Major Circuit Board Assemblies
Figure 1-6 shows the location of the major circuit board assemblies in the TSZ07.

Figure 1-6: Major Circuit Board Assemblies
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1.3 Functional Description

The drive is designed to stream in a start/stop environment using standard start/stop
software., It uses an internal one-megabyte cache memory as an electronic tape buffer that
decouples the physical and logical tape operations. The primary function of the cache memory
is to provide higher performance on systems that are not able to stream.

The drive has three main functional assemblies: the interface, the electronics, and the servo
mechanism. These assemblies interact to accomplish the various functions performed by the
drive.

1.3.1 Interface

The SCSI 2 interface translates bus commands into tape-drive-executable commands. The
interface also translates tape drive data and status signals into the correct bus format. _

1.3.2 Electronics

A 78002 microprocessor controls all necessary logic functions relating to read/write, servo
control, cache memory, and the transfer of data and commands in the drive. An 80188
microprocessor operates in synchronous with the Z8002 control communications with the
external SCSI bus.

The SCSI bus transmits data to the TSZ07, which writes it on the tape with the PE and
GCR recording methods at 1600 and 6250 bpi. Nine tracks (8 data, 1 parity) are written .
simultaneously across the width of the tape.

The TSZ07 reads recorded data from the tape and transfers it to the SCSI bus. To perform
this function, a microprocessor interprets commands from the interface; accelerates and
decelerates the tape; positions it at the read/write head; controls formatting; and provides
status to the host.

The TSZ07 is self-loading. The user inserts a reel of tape into the front panel opening, and
presses the LOAD switch. Then, the drive automatically threads the tape around the tension
sensor, across the read/write head, and around the take-up hub. Finally, the drive tensions
the tape, and positions the tape at the Beginning of Tape (BOT) .

The drive has automatic error recovery capability. Errors detected during a write operation
result in the tape being automatically backspaced, erased, and the data rewritten on a fault-
free section of tape. The drive corrects read errors "on the fly" for up to two tracks in GCR
and one track in PE. The drive automatically backspaces and retries multi-track read errors
that are not correctable.

Standard features of the drive electronics include:

¢ Configuration parameters stored in non-volatile memory

* One megabyte of cache memory

e Custom analog read amplifier chip for each track

e Extensive use of large scale integration (LSI) and surface mount technology
¢ Solid-state tension transducer
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1.3.3 Servo Mechanism

The mechanical assemblies of the drive are managed by the microprocessor. These assemblies
control tape loading and unloading and maintain correct tape tension.

The drive mechanism uses two direct-drive DC torque motors, a tachometer assembly that
senses tape speed and position, and a servo-drive that eliminates the need for a capstan.

Tape movement is controlled primarily by the take-up servo and the tachometer. The tape
path has five roller guides, a dual-gap head, and a tape cleaner. The roller guides, positioned
on each side of the head, are designed to minimize friction, skew, and tape-width variations.
Standard features of the drive mechanism include:

¢ Unbuffered tape path
*  Velocity tachometers mounted on motors

¢ Brushless dc blower motor for loading and cooling

1.4 Access Positions
There are two ways of gaining access to the drive:
¢ The operator access position, which provides operator access to the tape path

¢ The service access position, which provides field service access to the internal electronic
and mechanical parts of the drive

Throughout this manual it is expected that the reader is a trained, qualified technician who

is familiar with both ways of accessing the drive. Accessing the tape drive is described in
Chapter 5.
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~hapter 2
Operation

This chapter defines the use of all controls and indicators of the TSZ07 and explains how to
load and unload tapes.

2.1 Controls and Indicators
The controls and indicators are described in Table 2-1 and shown in Figure 2-1.

NOTE

The function of the front panel controls and indicators described in Table 2-1
is for normal operation. The control panel is also used in selecting service
aids for configuring the drive, testing various Field Replaceable Units (FRUs)
and troubleshooting. For details on the service aids and how to use the
control panel in the service aid mode of operation, refer to Chapter 4.
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Table 2-1: TSZ07 Controls and Indicators

Item

Function

AC Power Switch

Front Door

Manual Release
Switch

Load Rewind
Indicator

Unload
Indicator

Online
Indicator

Wrt En Test
Indicator

Density Select
Indicator

Alphanumeric
Display

On/Off
Indicator

2-2 OQOperation

Located at the rear of the drive (not shown in Figure 2-1). When set to the on

(1) position, ac power is applied to the tape drive power supply. When set to off

(0), ac power is disconnected from the power supply. This switch must be on to

operate the drive.

When ac power is applied to the power supply, the drive initializes, causing the

following to occur: ’

1. Load Rewind, Unload, Online, Wrt En Test, and Density Select indicators
flash and TESTING appears on the display.

2. TESTING changes to TESTPASS and the indicators continue to flash.

3. Indicators extinguish.

4. Display goes blank, then the Unload and On/Off indicators light showing
that the tape drive is ready for loading tape operation.

When opened, provides access to the supply hub for the insertion or removal
of a reel of tape. Also provides access to the manual release switch. The front
door must be closed for operation.

When pressed, engages/retracts the supply hub pawls to enable the
loading/unloading of a reel of tape. Used when performing the procedure
for manually loading/unloading a reel of tape.

When flashing, indicates a tape is being loaded.

When flashing, indicates that a tape is being unloaded. When lit, indicates that
a tape is unloaded. When not lit, indicates that there is no tape loaded in the
drive. ‘

When lit, indicates the drive is on line. When extinguished, the drive is off
line.

When lit, indicates that the loaded tape has a write-enable ring.

Flashes along with all other indicators during initialization, when the AC
Power Switch or ON/OFF Switch is set to on.

Displays status and error messages during normal operation and while in the
service aid mode as described in Chapter 4.

When lit, indicates that dc power is applied to the drive circuits and that
the drive is ready to operate. When not lit, indicates that the dc power is
disconnected.



Table 2-1 (Cont.):

TSZ07 Controls and Indicators

Item

Function

ON/OFF
Switch

DENSITY
SELECT
Switch

WRT EN TEST
Switch

ONLINE
Switch

When pressed once, connects dc power throughout the drive and lights the
On/Off indicator. When pressed again, disconnects dc power and turns off the
indicator.

When set to on, the drive initializes causing the following to occur:

1. Load Rewind, Unload, Online, Wrt En Test, and Density Select indicators
flash and TESTING appears in the display.

2. TESTING changes to TESTPASS and the indicators continue to flash.
3. Indicators extinguish.

4. Display goes blank, then the Unload and On/Off indicators light showing
that the drive is ready for loading tape and normal operation.

This switch functions only when the drive is off line and tape is loaded at BOT,
or when no tape is loaded.

When pressed, selects the operating density that tapes are to be written in.
This causes the drive to select the next available density as the operating
density and display the selection on the alphanumeric display. For example,

if the drive powers-up with a default density of 1600, and the Density Select
switch is pressed, the drive switches to the 6250 density and the message CMD
6250 appears at the alphanumeric display.

Using this switch to select an operating density (commanded density) different
from the one selected by the drive as a result of reading an identification
burst (found density) does not necessarily cause the drive to begin immediately
using the newly commanded density. The identification burst on the tape
always determines the operating density — unless the condition is met as
explained under "Automatic Density Selection"” in the TSZ07 Tape Drive
Installation /Owner’s Manual.

This switch functions only when the drive is off line. When pressed, provides
access to the TSZ07 service aids explained in Chapter 4. (It does not write
enable the drive.)

When pressed, places the drive on line and causes the Online indicator to light.
If the drive is already on line, pressing this switch cause the drive to go off line
and the Online indicator to extinguish.
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Table 2-1 (Cont.):

TSZ07 Controls and Indicators

Item

Function

UNLOAD
Switch

LOAD/REWIND
Switch

Causes the drive to unload tape at any point. While the tape is unloading,

the Unload indicator flashes and the message UNLOAD’'G appears on the
alphanumeric display. When unloading is completed, the Unload indicator
lights and the message UNLOADED appears on the alphanumeric display for a
short time.

Before the tape can be unloaded, the drive must be placed in the offline mode.
When this is done (by pressing the ONLINE switch), all cache-resident data is
written to tape before the drive actually goes off line.

The UNLOAD switch may be pressed while the drive is loading a tape. If so,
the loading process is halted, the message LD ABORT is displayed, and the
tape is unloaded.

This switch only functions when the TSZ07 Tape Drive is off line (Online
indicator is not lit.)

When pressed, causes the drive to load a tape and position it at BOT, or, when

- a tape is already loaded, to rewind it to BOT. When a tape is being loaded,

the message LOADING appears in the alphanumeric display. Once the tape is
loaded, the tape density is displayed. The tape density messages are ID 1600,
ID6250, AND BLANK. If the loaded tape is written in an invalid format, the
message ID UNKWN is displayed.

Pressing this switch while the drive is off line (Online indicator is not lit) and
the tape is at BOT causes a density message to display for five seconds.
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Figure 2-1: TSZ07 Controls and Indicators
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2.2 Density Selection

The density at which the drive is reading or writing, is termed the operating density. When
the drive is active, it communicates the operating density to the alphanumeric display. The
operating density is set in one of four ways:

* At power-up by the drive
e Commanded by the system through the interface

¢ Found by the drive automatically when it reads the identification burst from a recorded
tape

¢ Commanded by an operator at the front panel
2.2.1 Power-Up Density Selection

At power-up the drive reads its non-volatile memory to determine the default density and
sets this as the operating density. The default density is a configuration option that can be
changed with Service Aid 142 as described in Chapter 4.

2.2.2 Host Density Selection

Selecting the operating density through the interface is a function of the host system software
and the interface itself. ‘

2.2.3 Automatic Density Selection

The drive automatically selects the operating density when it reads an identification burst
from a tape. When a load is completed with the drive off line, or after a rewind with the
drive off line, the density detected (found density) by the drive appears in the alphanumeric
display for approximately five seconds. The message displayed is either, ID 6250 or ID 1600.
If the drive does not detect an allowable density, it displays either the message BLANK or
the message ID UNKWN. The BLANK message indicates that the tape is blank. The ID
UNKWN message indicates that the tape was written in a format that the drive cannot read.

The drive can prevent writing in a density commanded by an operator or the host under one
condition. If a read from BOT is followed immediately by a write command in a different
density, the drive will only write in the density determined by the identification burst found
on the tape (found density); in other words, it ignores the command to append data in a
different density. However, if a rewind precedes the write command, or if a write is the first
tape motion command after a tape is loaded, the commanded density becomes the operating
density and the drive ignores the found density. This feature ensures that an operator or the
system cannot write a mixed density tape.

2.2.4 Operator Density Selection

The operating density may be selected by an operator at the front panel as previously
described in Table 2-1.
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2.3 Activity Messages

The drive uses the alphanumeric display to provide status messages to the user. Table 2-2

lists the messages normally displayed during operation.

Table 2-2: Operating Messages

Operation Message
Density Read ID (density)
Density selected CMD (density)
Erase fixed ERA (density)
Erase security ERAS (density)
Erase variable ERAV (density)
Load LOADING
Read forward FRD (density)
Read reverse RRD (density)
Rewind REWIND'G
Unloading UNLOAD'G
Unload finished UNLOADED
Write block WRT (density)
Write file mark WFMK (density)
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2.4 Automatic Tape Loading
To automatically load a tape in the TSZ07, proceed as follows:

CAUTION

Lifting the top cover when the tape drive is powered on stops tape motion
and prevents tape from loading or unloading.

1. If you are using a new reel of tape, or the leader of the tape is damaged, crimp the end
of the tape. Tape crimping tool 47-00038-00 is available from Digital.

Open the door by gently pressing down on the center of the door.

Make sure the tape is completely wound on the reel; and, if you intend to write data to
the tape, ensure that a write-enable ring (shown in Figure 2-2) is installed on the reel.

Figure 2-2: Write-Enable Ring

S

CS-8369

4. Place the tape reel on the supply hub with the write-enable ring side of the reel down.
The reel should lie evenly on the supply hub, as shown in Figure 2-3.

2-8 Operation



Figure 2-3: Tape Reel Insertion
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5. Close the front door.
Press the LOAD/REWIND switch.

NOTE

You can load the tape with the front door open by pressing the
LOAD/REWIND and DENSITY SELECT switches simultaneously.

During loading, the Load/Rewind indicator flashes and the message LOADING appears
in the alphanumeric display. When loading finishes, the tape density message appears.
The Wrt En Test indicator also lights if a write-enable ring is installed.

7. Press the ONLINE switch. If the Online indicator lights, the drive is on line and ready
for commands.
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2.5 Manual Tape Loading
To load tape manually, proceed as follows:

1.
2,
3.

Press the ON/OFF switch to off.
Place the drive in the operator access position (procedure described in Chapter 5).

Make sure the tape is completely wound on the reel; and, if you intend to write data to
the tape, ensure that a write-enable ring (shown in Figure 2-2) is installed on the reel.

Place the tape reel on the supply hub with the write-enable ring side of the reel down.
The reel must lie evenly on the supply hub.

While pressing the manual release switch (shown in Figure 2-1), rotate the supply hub
clockwise until the hub locks. The hub has three pawls that raise and hold the tape reel
in place.

Thread the tape along the tape path shown in Figure 2—4.
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Figure 2-4: TSZ07 Tape Path
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NOTE

When performing step 7, ensure that the tape is wound five or more turns
on the take-up reel, or else the tape may not manually load.
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7. Move the packer arm away from the take-up hub. Wrap the tape clockwise around the
take-up hub until the end of the tape is held by the next layer, and then turn the hub
clockwise at least five complete turns. Gently place the packer arm against the take-up
hub.

8. Check that the tape is seated correctly in the tape guides and against the read/write head.
9. Close the front door and top cover.
10. Press the ON/OFF switch on.

11. Press the LOAD REWIND switch. While loading, the Load/Rewind indicator flashes and
the message LOADING appears on the alphanumeric display. The Write-Enable indicator
also lights if a write-enable ring is installed. If the loaded reel of tape has recorded data,
a tape density message appears on the display when the tape loading is complete.

12. If the manual load is unsuccessful, the Load/Rewind indicator flashes and a message
appears on the alphanumeric display. Repeat steps 1 through 11.

13. Return the drive to the normal operating condition.
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2.6 Unloading Tape Automatically

1. Check that the Online indicator is off (if not, press the ONLINE switch) and that the
front panel door is closed. When the ONLINE switch is pressed, buffered commands are
synchronized. Synchronization is a process that writes all data from cache to tape before
executing the next command.

2. Press the UNLOAD switch. While the tape is unloading, the Unload indicator flashes
and the message UNLOAD’G appears at the alphanumeric display.

3. Open the front panel door when the Unload indicator stops flashing and stays lit and the
message UNLOADED appears on the alphanumeric display (for several seconds).

4. Remove the tape reel.

NOTE

If the drive does not automatically unload a tape, it may be necessary to
manually unload it as described in Section 2.7.

2.7 Unloading Tape Manually
To unload a tape manually, proceed as follows:
Press the ON/OFF switch off.

2. Place the drive in the operator access position (procedure described in Chapter 5).
3. Rotate the supply reel counterclockwise to wind the tape on the reel.
4. When all the tape is on the supply reel, press the manual release switch (shown in

Figure 2-1) and simultaneously rotate the supply hub counterclockwise until the hub
unlocks.

5. Remove the tape reel.
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Chapter 3
Maintenance

This chapter explains how to perform all required preventive maintenance to the tape drive,
which is limited to regular cleaning of the tape path, sensors, and air filter.

3.1 Tape Path

The read/write head should be cleaned every 8 hours; the rest of the tape path should be

cleaned every 40 hours. To clean the read/write head and tape path related items, proceed
as follows:

CAUTION

Do not apply a cleaner directly to the item to be cleaned, even if the manu-
facturer of the cleaner states to do so. Always apply the cleaner to a swab or
wipe first. Cleaning agents can dissolve the lubricants in precision bearings.

¢ Clean the tape path using the cleaning agent applied to a lintless swab. Use the agent
contained in the tape cleaning kit (P/N 22-00012-00).

¢ Apply the cleaning agent to a lintless swab or wipe and then clean the read/write head,
tape cleaner, roller guides, the three supply hub pawls, take-up hub, and packer arm
roller. The location of these components is shown in Figure 3-1.
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Figure 3-1: Location of Tape Path and Sensors
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3.2 Sensors

The EOT, BOT, and tape-in-path transmitter and receiver (shown in Figure 3-1) should be
cleaned every 40 hours. Clean the sensors by gently wiping the face of the LED transmitter
and receiver with a lintless swab. No cleaning solution is required.
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3.3 Air Filter

The air filter is located at the inlet of the intake air duct (see Figure 3-2), and should be
cleaned every six months. To clean the filter, remove the filter and clean it by blowing
compressed air or vacuuming in the opposite direction of the airflow.

To install the air filter, always insert the air filter through the front panel opening and ensure
that the filter flexes properly into position over the intake air duct inlets (see Figure 3-2).

CAUTION

If the air filter is not properly seated over the intake air duct inlet, foreign
matter may be drawn into the tape drive, effecting operation and causing
damage to an installed magnetic tape and other components in the tape path.

Figure 3-2: Location of Air Filter
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Chapter 4
Troubleshooting

This chapter provides the following:

e A description of the self-diagnostic and troubleshooting capabilities designed into the
TSZ07 Tape Drive

e An explanation of how tape processing errors and tape drive faults are reported and how
to use the diagnostic aids (referred to as service aids) resident in the TSZ07 firmware

¢ A list of error recovery procedures

External diagnostics should be run on all systems where the TSZ07 is connected to a
KZQSA. For information on running MicroVAX Diagnostic Monitor (MDM) and other external
diagnostics, refer to the TSZ07 Tape Drive Installation Manual.

4.1 Power-on Diagnostics

The power-on diagnostics are ROM-resident tests that verify the integrity of the TSZ07
hardware and firmware at power-up. If the diagnostics detect a fault, a Fault Symptom
Code (FSC) appears in the alphanumeric display (display) located on the control panel.

The power-on diagnostics are initialized when power is applied to the drive using the AC
Power Switch or the ON/OFF Switch. When initialized, the power-on diagnostics begin by
illuminating the front panel indicators and display segments for several seconds. Then the
message TESTING flashes in the display throughout the remainder of the tests. Once the
power-on diagnostics complete successfully, the UNLOAD indicator lights and the message
TESTPASS appears for several seconds in the display.

Normally, the power-on diagnostics are run with the front panel door closed. If the
drive is powered-on with the door open, the message DOOR AJAR appears. Pressing the
LOAD/REWIND and the DENSITY SELECT switches simultaneously, after the DOOR
AJAR message appears, allows the power-on diagnostics to be completed.

Troubleshooting 4-1



4.2 Error Reporting

Error conditions that occur during normal operation cause a message to appear in the display

along with an FSC. Depending on the class of error detected, the error is also reported to the
system.

4.3 Error Classification

There are four classes of errors based on the severity of the problem:

e Soft

¢ Medium

¢ Medium hard
e Hard

4.3.1 Soft Error

Soft errors are usually caused by an operator or a defective tape, and will prevent the drive
from being loaded and placed on line. Soft errors are not reported to the system. However,
an error message and an FSC are posted in the display.

4.3.2 Medium Error

Medium errors occur on the interface and usually do not involve hardware failures. These
errors may be reported to the system. In any case, an error message and an FSC are posted
in the display.

4.3.3 Medium-Hard Error

Medium-hard errors are machine failures that could result in data corruption if the operation
is allowed to continue. Medium-hard errors are reported to the system. An error message
and an FSC may appear in the display.

4.3.4 Hard Error

Hard errors may cause media damage if the tape and servos are not stopped. These errors
usually cannot be recovered at the drive, except by cycling the power switch. Hard errors are
considered catastrophic to the drive and cause the following actions:

¢ Display of an error message and an FSC

¢ Transmission of a hard failure report to the host
¢ Disabling of the TSZ07 servos

¢ Braking reel motors to a stop

¢ Release of tape tension
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4.4 Fault Symptom Codes

The TSZ07 is capable of detecting operator errors and machine faults. When the drive detects
an operator error or machine fault, a Fault Symptom Code (FSC) and Fault Message (FM)
appear in the display (Table 4-1 lists the FSCs.) Error Recovery Procedures (ERP) should
then be performed to correct the error or fault. When several ERPs are identified, try the first
ERP, then check the drive for the same or a new FSC before trying the second, third, and so
on, of the recommended ERPs for the FSC. In some cases, the ERP requires the replacement
of a Field Replaceable Unit (FRU). When several FRUs are identified as possible causes of an
FSC, replace the first FRU, then check the drive for the same or a new FSC before replacing
the next FRU. Repeat this procedure for the remaining FRUs identified as possible causes.

The following pages contain tables that help decode the FSCs. Table 4-1 lists a code number
for the FM, ERP, and FRUs associated with each FSC, as well as a description of the FSC.
Table 4-2 decodes the FM column. Table 4-3 decodes the ERP column, and Table 4—4 decodes
the FRU column.

Table 4-1: Fault System Codes (FSC) with Related FM, ERPs and FRUS

FM ERP FRU

FSC Error or Fault Description Table 4-2 Table 4-3 Table 4-4
01 728002 CPU, ROM, or RAM 22 3,5,6 1

02 CPC parity error detection 22 3,5,6 1

03 CPC register 22 3,5,6 1

04 *  SPC or CPC interrupt 22 3,5,6 1

05 80188 RAM data path to SPC or CPC 22 3,5,6 1

FIFO

06 Inter-processor interrupt lines 22 3,5,6 1

07 Communications buffer arbitration 22 3,5,6 1

08 HSB to SPC or CPC data transmission 22 3,56 1

09 SPC or CPC to HSB data transmission 22 3,56 1

0A DBC interrupt absent 22 3,56 1

0B 28002 RAM 22 3,56 1

0C Z8002 CPU 22 3,56 1

0D CIO register 22 3,56 1

OE CIO timer accuracy 22 3,5,6 1

OF NVRAM 22 3,5,6 1

10 Z8002-side communication buffer 22 3,5,6 1

11 HSB RAM 22 3,56 1

12 HSB to Z8002 parity 22 3,56 1

13 DMA register 22 3,5,6 1

14 DMA scratch RAM 22 3,5,6 1

15 DMA auto-test 22 3,56 1

16 HSB to cache parity 22 3,56 1

17 HSB to cache data transfer 22 3,5,6 1

18 Cache to HSB data transfer 22 3,5,6 1

19 CDM FIFO loopback . 22 3,56 1

1A Write ID failure 22 3,5,6 2,38, 1
1B Write file mark 22 3,5,6 2,381

-
M
-
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Table 4-1 (Cont.): Fault System Codes (FSC) with Related FM, ERPs and FRUs

FM ERP FRU
FSC Error or Fault Description Table 4-2 Table 4-3 Table 4-4
1C CPC rewind interrupt 22 3,5,6 1
1D GCR ARA ID burst not written 22 3,5,6 2,3,1
1E Z8002 ROM checksum 22 3,5,6 1
iF Block size mismatch 22 3,56 2,81
20 Read CRC mismatch 22 3,56 2,31
21 Single-track error correction : 22 3,5,6 2,31
22 Two-track error correction 22 3,5,6 2,381
23 Write formatter overrun detection 22 3,5,6 -2,8,1
24 Write formatter CRC detection 22 3,56 2,381
25 No GAPOUT signal 22 3,56 2,381
26 No RIRQ signal 22 3,5,6 2,81
27 No WIRQ signal 22 3,5,6 2,31
28 Hard error during loopback test 22 3,5,6 2,31
29 Write command reject 22 3,56 2,31
2A Write CRC mismatch 22 3,5,6 2,31
2B Data overrun 22 3,56 2,31
2C Cache RAM 22 3,5,6 2,31
2D Parity error on corrected data 22 3,56 2,31
2E Single-track error correction 22 3,5,6 2,38,1
2F Two-track error correction 22 3,56 2,31
30 Unload tape timeout 17 3,5,6 18, 19
31 No door lock (solenoid energized) 6 7,8,5,6 21, 22
32 No reel-seated detection 4 8,3,5,6 20
33 No bell crank 17 3,5,6 23
34 Load retries exceeded 9 9,2 -
35 Tape reel may be upside-down 7 85,6 18,19
36 Tape stuck 5 8,9,5,6,12 28
37 Tape slippage on take-up hub 9 9236 —_
38 Tape out of tape-in-path sensor 9 - -—
39 No BOT marker 8 2,356 17
50 No tachometer phasing 17 8,5,6 12, 4,1
51 Tension ADC null 17 3,5,6 3,2
52 TACH ULA check PAL 17 3,56 12, 4,1
63 Illegal servo loop state 17 3,5,6 1
54 Motor position 17 3,5,6 12,4
55 Fine-line tach 17 923,5,6 12, 13,1
56 EOT/BOT position error 17 2,385,6 17
57 Forward speed too fast 17 3,5,6 4,12
58 Forward speed too slow 17 3,5,6 4,12
59 Reverse speed too fast 17 3,5,6 4,12
5A Reverse speed too slow 17 3,5,6 4,12
5B One millisecond overrun 17 3,56 1
5C Servo positioning routine 17 3,5,6 1
5D Servo interface routine 17 3,5,6 1
5E EOT/BOT interrupt 17 3,5,6 17
5F No once-around tachometer 17 3,5,6 13,4
60 No supply reel movement with tape 17 9,238,5,6 12, 13
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Table 4-1 (Cont.): Fault System Codes (FSC) with Related FM, ERPs and FRUS

FM ERP FRU
FSC Error or Fault Description Table 4.2 Table 4.3 Table 4-4
61 No supply reel movement at load 17 3,5,6 12
62 No spooling at load 17 3,5,6 13,4
63 No tension sensor at spool 17 3,5,6 14, 3,2
64 Fine-line count out of specification 17 9,23,5,6 1
65 Motor calibration required 13 10, 5, 6 1
66 Head calibration required 14 10, 5,6 1
67 Motor current limit 17 3,56 4
68 Servo board : 17 3,5,6 4
69 Tension sensor dead 17 5,6 2,14,3
6A Tension sensor installed backward 17 5,6 1
6B Tension sensor detected stuck tape 5 1,2 —
80 No WIRQ interrupt 16 3,5,6 2
81 Reinstruct error at write 16 3,5,6 1
82 Reinstruct error at read 15 3,5,6 1
83 Write command reject 16 3,5,6 1,2
84 Read command reject 15 3,5,6 1,2
85 No write voltage at write 16 3,5,6 3,261
86 Write or erase voltage at read 15 3,5,6 3,21
87 Write CRC 16 3,5,6 2,1
88 Write overrun 16 3,5,6 1
89 No GAPOUT at write 16 1,3,5,6 3,6,2,1
8A No RIRQ with GAPOUT at write 16 1,3,5,6 3,6,21
8B Data block greater than 64k read 11 4,5,6 1
8C Cache data overrun at read 15 3,5,6 1,2
8D Hard error at write , 16 1,8,5,6 2
8E Two-track error corrected at write 16 1,356 1,23
8F One-track error corrected at write 16 1,3,5,6 1,23
90 Block size error at write 16 1,3,5,6 2
91 CRC mismatch at write 16 1,3,5,6 2
92 CRC mismatch at read 15 1,8,5,6 2
93 Block sequence error at write 16 3,5,6 1
94 Non-standard format read 15 1,235,6 2,3
95 Hardware/firmware 16 3,5,6 1
96 Hardware/firmware error 16 3,56 1
98 Physical end of tape 16 2,356 17
BO Noise error 23 3,5,6 1
B1 Firmware error 23 3,5,6 1
B2 Internal bus 23 3,5,6 1
B3 Hardware/firmware 23 3,5,6 1
B4 Noise error 23 3,5,6 1
Co Firmware error 18 3,5,6 1
C1 DBC interrupt error 18 3,5,6 1
C2 Hardware malfunction 18 3,5,6 1
C3 Invalid host type 18 3,5,6 1
C4 File mark detected 18 11, 3,5, 6 1
C5 Undefined parity error 18 3,56 1
3,5,6 1

Cé Block sequence error 18
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Table 4-1 (Cont.): Fault System Codes (FSC) with Related FM, ERPs and FRUS

FM ERP FRU
FSC Error or Fault Description Table 4.2 Table 4-8 Table 4-4
C7 Communication buffer interrupt 18 3,5,6 1
(o]} Read retries exceeded 18 1,3856,6 3,2, 1
C9 Unrecognizable format 18 1,3,5,6 1,2,3
CA Cache to HSB CRC 18 3,6,6 1,2
CB 1/O bus parity 18 4,3,5,6 1
CD HSB to cache parity 18 3,6,6 1
CE HSB to Z8002 parity 18 3,6,6 1
E0 80188 firmware error 19 3,5,6 1
E1l 80188 kernel error 19 3,56 1
E2 SCSI bus parity error 12 4,13,3,65,6 1
E3 Cipher interface commanded overlap 19 4,13,5,6 1
error
E4 Cipher interface write overrun 19 4,13,5,6 1
E5 Cipher interface illegal command 19 4,13,5,6 1
Table 4-2: Fault Messages (FM)
Number Number
Codet Description Codet Description
1 Write retries exceeded 12 Bus parity error
2 End of media 13 Requires motor test 525
3 Door ajar 14 Requires head test 513
4 Hub seat 15 Read error
53 Tape stuck 16 Write error
6 No door lock 17 Motor fault
7 Reel upside-down 18 Machine error
8 No BOT 19 Interface error
9 Load error 20 Timeout error
10 Tllegal status ’ 22 PUST
11 Block size error 23 Trap

1These number codes are referred to in the FM column of Table 4-1.
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Table 4-3: Error Recovery Procedure (ERP)

Number

Code t Description

1 Clean head and ensure tape path is free of debris.

2 Change tape reel and try again the operation that failed.

3 Cycle power to run the power-on diagnostics and try again the operation that failed.

4 Shut off power, reseat interface connectors, switch on power, and try again the operation
that failed.

5 Replace indicated FRU and try again the operation that failed.

6 Call field service.

7 Close the front door and try again the operation that failed.

8 Ensure a reel of tape is seated correctly on the supply hub.

9 Check the condition and length of tape leader; recrimp if necessary.

10 Run requested service aid and try again.

11 Check to ensure command sequence is correct.

12 Use "Loading the High-Static Tape" procedure.

13 Check the I/O cables, termination, and configuration pé;mneters.

¥These number codes are referred to in the ERP column of Table 4-1.
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Table 4-4: Field Replaceable Units (FRU)

Number

Codet Description

1 Interface circuit board (P/N 29-28477-01)

2 Formatter circuit board (P/N 29-28480-01)
3 Read/write circuit board (P/N 29-28478-01)
4 Servo circuit board (P/N 29-28479-01)

5 Front panel display circuit board (P/N 29-28468-01)
6 Read/write head (P/N 29-28474-01)

7,8 Front panel (P/N 29-28467-01)

9, 10 Control switches (P/N 29-28463-01)

1 Front door (P/N 29-28466-01)

12 Supply motor (P/N 29-28470-01)

13 Take-up motor (P/N 29-28469-01)

14 Tension sensor (P/N 29-28471-01)

15 Roller guides 1, 3, 4, 5 (1: P/N 29-24101-00; 3,4, & 5: P/N 29-24081-00)
16 Power supply (P/N 29-28461-01)

17 EOT/BOT sensors (P/N 29-28649-01)

18 Tape-in-path transmitter (P/N 29-28483-01)
19 Tape-in-path receiver (P/N 29-24093-00)

20 File protect/reel seat sensof

21 Front door lock (P/N 29-28476-01)

22 Top cover interlock (P/N 29-28476-02)

23 Hub lock (P/N 29-28475-01)

24 Take-up hub

25 Supply hub (P/N 29-24077-00)

26 Packer arm

27 Mounting hardware kit

28 Blower (P/N 29-28465-01)

{These number codes are referred to in the FRU column of Table 4-1.
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4.5 Service Aids

The TSZ07 service aids provide the capability of configuring the drive, testing various FRUs,
and troubleshooting. There are three types of service aids:

¢ Tape Unloaded Service Aids
¢ Tape Loaded Service Aids
¢ Special Service Aids

Section 4.5.1 describes how to select the service aids, and Section 4.5.2 through Section 4.5.4
describe the three types of service aids.

4.5.1 Selecting Service Aids

The service aids are selected from the front panel only when the drive is off line.
With the drive off line, the front panel switches take on the characteristics of a number
keypad with the numbers 1 through 5 assigned as shown in parenthesis in Figure 4-1.

Flgure 4-1: Assigned Numbers of Control Panel Switches
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The service aids are initiated by entering a six-digit code with the front panel switches. The
code sequence is 45XXX5, with the three X’s representing the code of the desired service aid.
As each digit is entered, it appears in the display.

The following steps describe how to access a service aid. Steps two through four must be
performed within three seconds, or the drive ignores the request to initiate a service aid.

1. Press the WRT EN/TEST switch (4).
2. Press the DENSITY/SELECT switch (5).

3. Press the three switches that represent the service aid to be executed. (For example: For
Service Aid 125, you would press the LOAD/REWIND switch (1), the UNLOAD switch
(2), and the DENSITY/SELECT switch (5).
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4, Press the DENSITY/SELECT switch (5) to start the service aid.

A service aid may be exited by pressing the WRT EN/TEST switch 4. If a nonexistent
service-aid code is entered, the drive ignores it.

NOTE

For ease of reference in the remainder of this chapter, the control panel
switches will be referred to as switch 1, 2, 8, 4 or 5 as identified in Figure 4-1.

4.5.2 Tape-Unloaded Service Aids

The tape-unloaded service aids can only be executed without the tape loaded. These
service aids are listed below and described in Sections 4.5.2.1 through 4.5.2.6.

* Service Aid 111 (Servos)

¢ Service Aid 125 (Firmware ID)
® Service Aid 131 (Sensors)

* Service Aid 132 (Solenoids)

* Service Aid 134 (Blower)

* Service Aid 142 (Configuration)

4.5.2.1 Service Ald 111 (Servos)

Service Aid 111 checks the take-up and supply motors and their servo circuits. As soon as
this service aid begins, MODE ? appears in the display. Three test options are available:

¢ Auto oscillation (AUTO OSC),

¢  Supply motor (MAN SPLY)

¢ Take-up motor (MAN TKUP)

While this service aid is active, the front panel switches select and start the tests as described
in Table 4-5.

Table 4-5: Service Aid 111 Test Selection
Switch Function at MODE ?

1 Selects AUTO OSC test.
2 Selects MAN SPLY test.
3 Selects MAN TKUP test.
4 Exits the service aid.

5 Starts the selected test.

During the execution of any of the three tests the front panel switches function as described
in Table 4-6.
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Table 4-6: Service Aid 111 Switch Functions
Switch Function During Test.

1 Causes supply motor to rotate clockwise (MAN SPLY test) or the take-up motor to rotate
counterclockwise (MAN TKUP).

2 Causes the take-up motor to rotate clockwise (MAN TKUP test) or the supply motor to
rotate counterclockwise (MAN SPLY) test.

3 Reverses motor direction.

4 Exits the service aid.

Exits any test and returns to the MODE ? prompt.

At the MODE? prompt, the oscillation test (Auto OSC), the supply motor test (MAN SPLY), or
the take-up motor test (MAN TKUP) may be selected by pressing switch 1, 2 or 3, respectively.
After selecting the test, switch 5 must be pressed to start the test.

The auto oscillation test (AUTO OSC) cycles the take-up and supply motors in alternate
directions. The supply motor test (MAN SPLY) and the take-up motor test (MAN TKUP)
operate their respective motors in either the clockwise or counterclockwise direction. The
initial motor speed is zero. By pressing continuously on either switch 1 or 2, the speed
increases to the maximum capability of the motor in the direction specified in Table 4-6.
Pressing continuously on the other switch (2 if 1 was pressed initially, or vice versa) decreases
the speed to zero, reverses direction, then increases the speed to maximum in the new
direction.

4.5.2.2 Service Aid 125 (Firmware ID)

Service Aid 125 displays the revision levels of the firmware for the Z8002 and 80188
microprocessors and the type of interface. Three messages are displayed during this service
aid:

NOTE

This service aid is used when a tape is not loaded. Service Aid 225 may be
used when a tape is loaded.

1. DEV REV for the Z8002 revision level

2. IF REV for the 80188 revision level

3. I/F TYPE for the type of interface

During this service aid the front panel switches function as described in Table 4-7.
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Table 4-7: Service Ald 125 Front Panel Switches
Switch Function

1 Selects the next message prompt.

2 Selects the previous message prompt.

8 Displays the revision level or interface type, depending on which message type is selected.
4 Exits the service aid.

5 No function.

4.5.2.3 Service Ald 131 (Sensors)

Service Aid 131 checks the status and operation of the file protect/reel seat, BOT, EOT, and
tape-in-path sensors.

The file protect/reel seat sensor is tested by placing a tape reel with a write-enable ring on
the supply hub and starting the test. The test begins by slowly rotating the supply hub. As
the supply hub rotates, the Unload indicator flashes twice when the reel seat tab passes the
sensor. The Unload indicator flashes once when the file protect tab passes the sensor.

The tape-in-path, BOT, and EOT sensors are tested by passing a length of tape with both
BOT and EOT reflective markers through the tape path. While the service aid is running, the
letters "B," "E," and "T" appear in the display. When the tape reaches the tape-in-path sensor,
the "T" disappears from the display. When the tape reaches the BOT and EOT sensors, the
"B" and "E" disappear from the display. When the reflective markers move past the BOT and
EOT sensors, the "B" and "E" reappear.

Service Aid 131 can also be used to check the sensitivity of the BOT and EOT sensors to
shiny tape, which can produce false BOT and EOT signals. Place a dull, non-shiny covering
over the reflective material opposite the BOT and EOT sensors. Place a piece of shiny tape
in the tape path and hold it taut. Use a pencil or similar object to disturb the tape near the
sensors. If a "B," "E," or "S" does not appear in the display, the sensor passes. If only an "S"
appears, the sensors are acceptable but marginal. If a "B" or "E" appears, shiny tape should
not be used, or else the sensors should be replaced.

4.5.2.4 Service Ald 132 (Solenoids)

Service Aid 132 cycles the supply hub and front door lock solenoids. When the solenoids are
energized with the front door closed, LOCKED appears in the display. When the solenoids
are energized with the front door opened, UNLOCKED appears at the display.

Pressing switch 1 stops the cycling action and the message SW CLOSD appears in the display.
The switch must be pressed a second time to resume the cycling action. If the front door is
opened when the switch is pressed, the message SW OPEN appears.
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.5.2.5 Service Ald 134 (Blower)

Service Aid 134 allows the blower motor to be controlled from the front panel. Switch 1
switches the blower off and on; its status appears in the alphanumeric display as BLWR ON
and BLWR OFF. Switch 4 exits the service aid.

4.5.2.6 Service Ald 142 (Configuration)

Service Aid 142 allows the drive configuration parameters to be reviewed and changed.
Table 4-8 lists the front panel switch functions in the Review Mode.

NOTE

This service aid is used when a tape is not loaded. If a tape is loaded, use
Service Aid 242.

Table 4-8: Front Panel Switch Functions in Review Mode

Switch Function in Review Mode

1 Displays the next parameter.

2 Displays the previous parameter.

3 Displays the value set for the current parameter and enters the drive into the Change
Mode where parameters may be changed.

4 Exits the service aid without changing any parameters in the non-volatile memory.
However, the parameters are changed in RAM, and stay changed until the drive is
switched off. ,

4&5 Pressing and holding switch 4 and then pressing switch 8 saves the new parameter
values in non-volatile memory and exits the service aid. The message SAVING appears
in the display.

5 No function.

Pressing switch 3 enters the drive into the Change Mode, which redefines the control panel
switches and allows parameters to be changed. Table 4-9 describes the function of the front
panel switches while in the Change Mode.

Table 4-9: Front Panel Switch Functions in Change Mode

Switch Function in Change Mode

1 Selects yes and no for yes/no parameters or increments parameter value®.
2 Selects yes and no for yes/no parameters or decrements parameter value®.
3 Must be pressed for switches 1 and 2 to change a parameter.

4 No function.

5 No function.

*Table 4-10 provides the default and option values.
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Table 4-10: TSzZ07 Configuration Parameters

Configuration Parameter Default Options

Unit address (UNIT) 4 Oto7

Host supplied parity (HOST PAR) yes yes or no
Default density (DFLT DEN) 6250 bpi 1600 or 6250 bpi
Write sync option 2 file marks  No sync, 1 file mark, 2 file marks, always
Synchronize on reverse (SYNC yes yes or no'

REV). When enabled, only the

second WRITE in a WRITE,

BACKSPACE, WRITE string is

recognized.

Read error retries (RD RETRY) 4 0,1,24,8,16
Write error retries (WR RETRY) 16 0,1,2,4,8,16
Allows one track write errors in no yes or no

GCR (1 TRKWER)

Model number (MODEL) M995 M9952

Block size (BLK SIZE) 0 0, 4,8, 16,32, ... 32K, 64K
Return ready status during rewind no yes or no
immediate (RWD RDY)

Disable synchronous data transfer no yes or no
request initiation (SDTRINIT).

When enabled, the target will

attempt synchronous data transfer

negotiation with the host.

Two’s Compliment (2’s COMP)® no yes or no

When enabled, makes the drive a
bootable device from the host.

Note: Two’s compliment will be supported in a later version of VMS.

1Can be used to completely erase a tape before writing on it.

2Disregard this option and refer to Service Aid 543. This option will not be available in later versions of the

NOVRAM.

3Earlier versions of the tape drive will not have the two's compliment as part of the NOVRAM.

For example, assume that you want to change the host supplied parity (HOST PAR) from
yes—the default—to no (refer to Table 4-10).

1. Select Service Aid 142. This places the drive in Review Mode.
2. Press switch 1 two times to view the host supplied parity (HOST PAR).
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3. Press switch 8 to enter the Change Mode (refer to Table 4-9) to change the current
parameter being viewed.

4. Press switch 1 or 2 to step to the next parameter value (in this case, no).

5. Press switch 8 to enter the parameter value (no), and to return the drive to the Review
Mode. '

6. To save the new setting in non-volatile memory and exit the service aid, press and hold
4, and then press 5. The message SAVING appears in the display.
4.5.3 Tape-Loaded Service Aids

The tape-loaded service aids can only be execﬁted with tape loaded in the TSZ07. These
service aids are listed below and described in Sections 4.5.3.1 through 4.5.3.7.

¢ Service Aid 211 (Single-Pass Write/Read Check)
e Service Aid 212 (Read/Write Data)

¢ Service Aid 222 (Tape Motion)

e Service Aid 223 (Multi-Pass Write/Read Check)
e Service Aid 225 (Firmware ID)

¢ Service Aid 242 (Configuration)

e Service Aid 244 (Tape Read)

4.5.3.1 Service Aid 211 (Single-Pass Write/Read Check)

When activating Service Aid 211, it enters into its Execution Mode where the following
operations may be performed:

¢ Write 32-kilobyte blocks of data to EOT (the tape reel must have a write-enable ring)
* Read reverse to BOT

* Read forward to EOT

¢ Rewind tape to BOT

The read operations check for parity, CRC, and channel drop errors. The drive then switches
to the next higher density and performs the same cycle of operations. Once all densities are
tested, the tape rewinds to BOT and a pass or fail message appears in the display. Passing or
failing is primarily determined by logged errors; the test is successful (pass) if no hard errors
are detected in any density.

The number and types of errors that occur while writing and reading the tape are logged by
the drive and can be observed from the status mode.

NOTE
A poor quality tape with large areas of dropout can cause the test to fail.
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While the service aid is in the Execution Mode, the front panel switches function as described
in Table 4-11.

Table 4-11: Switch Functions In the Execution Mode
Switch Function in Execution Mode

1 Increments the next operation in the cycle.

2 Aborts the current operation, rewinds, and skips to the next density. SKIP DEN appears
in the display.

3 Locks and unlocks switching to the next density. The default is unlocked, which causes

switching. Locked causes continuous cycling in the current density until switch 8 is
pressed again or the service is terminated. LOCK DEN appears in the display when
locked.

4 If pressed once while service aid is running, enables the Status Mode and causes the
service to be exited after the Status Mode is exited.

If pressed once after the service aid is completed, it enables the Status Mode. If pressed
twice, the drive exits the service aid.

6 Enables the Status Mode and allows the service aid to continue after the status mode is
exited.

While in the Status Mode, the front panel switches function as described in Table 4-12,

Table 4-12: Front Panel Switch Functions In the Status Mode
Switch Function in Status Mode

1 Displays the total number of errors for all densities. TOTAL message is in the display.
2 Displays the type and number of errors detected in 1600 bpi.

3 Displays the type and number of errors detected in 6250 bpi.

4 Exits the Status Mode and re-enters the Execution Mode or exits the service aid,

depending on when the Status Mode is enabled.
5 No function.

Once either switch 1, 2, or 8 is pressed to select which errors to view, switch 1 must be
pressed to display the number of errors and retries in the following sequence. If no errors
occurred, the message NO ERRS appears when switch 1 is pressed. Once the above sequence
is entered, it cannot be exited until all of the error messages have been read, and the STATUS
prompt is reached. During the sequence only switch 1 functions to step through the sequence.
From the STATUS prompt, switches 1 through 4 then function as explained previously for
the Status Mode. Table 4-13 lists the error messages.
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Table 4-13: Error Messages

Message Explanation

HD En Number (n) of hard errors

CREn Number (n) of corrected errors

CRCEn Number (n) of cyclical redundancy check errors

WTTn Number (n) of blocks that required write retries

RDTn Number (n) of blocks that required read retries

WTCn Number (n) of blocks that required write retries

RDCn Number (n) of blocks that required read retries

TRK ERRS=nK  Total number (n) of read and write errors for all tracks

TKt=n Total number (n) of read and write errors for tracks (t) 0 through 7 and P, only
tracks with errors are displayed

TOT 1600 n Total of all errors for this density. Only shown from the total prompt.

TOT 6250 n Total of all errors for this density. Only shown from the total prompt.

4.5.3.2 Service Ald 212 (Read/Write Data)

NOTE

To perform Service Aid 212, the tape reel must have a write-enable ring
installed.

Service Aid 212 writes data until EOT, reads reverse back to BOT, then repeats this cycle
until the service aid is exited. No error correction is done.

The block size, the data pattern, and the density of the data written to the tape are selectable
parameters for this service aid. The block size ranges from 1 byte to 8192 bytes in 1-byte
increments, then to 64 kilobytes in 8-kilobyte increments. The data pattern can be set to all
zeros, all ones, 55, AA, or an incrementing pattern that starts at one. Any density available
on the drive can be selected. The default for block size is 16, data pattern is incrementing,
and density is 1600 PE.

During this service aid, the front panel switches function as described in Table 4-14:
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Table 4-14: Service Aid 212 Front Panel Switches

Switch Function

1 Displays the next selectable parameter; used with switch 8 to increment a parameter
setting.

2 Displays the previous selectable parameter; used with switch 8 to decrement a parameter
setting.

38 Displays the selection for a parameter; must be pressed simultaneously with switch 1 or
2 to change the selections for a parameter; displays the current selection while tape is
moving.

4 When pressed once, starts the service aid; when pressed twice, causes the tape to rewind
and the drive to exit from the service aid. o

5 Stops tape movement and allows for the changing of parameters when writing.

4.5.3.3 Service Ald 222 (Tape Motion)

The Service Aid 222 moves the tape forward and then in reverse for a length of time as
selected in the Selection Mode at the beginning of the service aid. If the Robot Mode is
selected, there are no time options. While this service aid is in the Selection Mode, the front
panel switches function as described in Table 4-15.

Table 4-15: Front Panel Switch Function in the Selection Mode

Switch Function in the Selection Mode

1 Selects forward movement of 0.5 seconds and reverse movement of 0.2 seconds.

2 Selects forward movement of 2 seconds and reverse movement of 1 second.

3 Selects forward movement of 10 seconds and reverse movement of 5 seconds.

4 Exits the service aid after rewinding the tape.

5 Starts the Execution Mode if switch 1, 2, or 8 was pressed, or selects the Robot Mode if

switch 1, 2, or 8 was not pressed. Pressing again stops the tape movement and returns
the drive to the Selection Mode.

Table 4-16 describes the function of the front panel switches while in the Robot Mode.

Table 4-16: Front Panel Switch Functions in the Robot Mode

Switch Function in the Robot Mode

1 Rewinds to BOT. ’

2 Starts and stops forward movement, goes to EOT and reverses.

3 Starts and stops reverse movement, goes to BOP and then reverses to forward movement.
4 Exits the service aid after rewinding the tape.

5 Stops the tape movement and returns the drive to the selection mode.
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4.5.3.4 Service Aid 223 (Multi-Pass Write/Read Check)
Service Aid 223 is identical to Service Aid 211 with the following exceptions:

e Service Aid 223 continues making passes until manually exited. (Service Aid 211 makes
one pass that includes a sequence of operations for each density, then outputs the status.)

¢ The first status message displayed after pressing switches 2 and 8 is PASS n, which is
the number of complete passes the service aid made.
4.5.3.5 Service Ald 225 (Firmware ID)
Service Aid 225 is identical to Service Aid 125, except that it is used when a tape is loaded.

4.5.3.6 Service Ald 242 (Configuration)
Service Aid 242 is identical to Service Aid 142, except that it is used when a tape is loaded.

4.5.3.7 Service Ald 244 (Tape Read)

When Service Aid 244 is activated, it enters its Read Mode. In this mode, the service aid
allows the drive to read a tape without being attached to a system. The drive reads forward
until it reaches EOT, a double file mark, or blank tape; reads reverse to BOT; then repeats
this cycle until exited manually. The number and types of errors that occur while reading a
tape are logged by the drive and can be observed from the Status Mode. Table 4-17 describes
the function of the front panel switches while in the Read Mode.

Table 4-17: Front Panel Switch Functions in the Read Mode
Switch Function in the Read Mode

1 If reading forward, pressing once shifts to read reverse, pressing twice causes a rewind
and starts the cycle again. If reading reverse, pressing once causes a rewind and starts
the cycle again.

2 Same as switch 1.

3 No function, may cause unpredictable results.

4 When pressed once, enables the Status Mode and causes the service aid to be exited after
the Status Mode has been exited. Pressing twice rewinds the tape and exits the service
aid.

5 Enables the Status Mode and allows the service aid to continue after the Status Mode
had been exited.

Table 4-18 describes the function of the front panel switches while in the Status Mode.
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Table 4-18: Front Panel Switch Functions in the Status Mode

Switch

Function in the Status Mode

1

Displays the errors for the density read. If no errors occurred, the message NO ERRS
appears in the display.

May be used instead of switch 1 to view 1600 bpi status. Displays the errors for 1600
bpi density in the sequence shown in Table 4-19: If no errors occurred, the message
NO ERRS appears in the display. Do not press if 6250 bpi tape was read, it will cause
unpredictable results.

- May be used instead of switch 1 to view 6250 bpi status. Displays the errors for 6250

bpi density in the sequence shown in Table 4-19. If no errors occurred, the message
NO ERRS appears in the display. Do not press if 1600 bpi tape was read, it will cause
unpredictable results.

Exits the Status Mode and re-enters the Read Mode, or exits the service aid, depending
on whether switch 4 or 5§ enabled the Status Mode.

No function.

Once switch 1, 2 or 3 is pressed to view the status, switch 1 must be pressed to display the
number of errors and retries in the sequence shown in Table 4-19. Once the above sequence
is entered, it cannot be exited until all of the error messages have been read, and the STATUS
prompt is reached. During the sequence, only switch 1 functions to step through the sequence.”
From the STATUS prompt, switch 4 then functions as explained in Table 4-18 for the Status

Mode.

Table 4-19: Error Messages

Message Explanation

HD En Number (n) of hard errors

CREn Number (n) of corrected errors

CRCEn Number (n) of cyclical redundancy check errors

WT Tn Number (n) of blocks that required write retries

RDTn Number (n) of blocks that required read retries

WTCn Number (n) of blocks that required write retries

RDCn Number (n) of blocks that required read retries

TRK ERRS=nK  Total number (n) of read and write errors for all tracks

TKt=n Total number (n) of read and write errors for tracks (t) 0 through 7 and P, only
tracks with errors are displayed

TOT 1600 n Total of all errors for this density. Only shown from the total prompt.

TOT 6250 n Total of all errors for this density. Only shown from the total prompt.
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4.5.4 Special Service Aids
The special service aids are listed below and described in Sections 4.5.4.1 through 4.5.4.6.

Service Aid 513 (Head Calibration)

Service Aid 524 (Memory Initialization)

Service Aid 525 (Motor Calibration)

Service Aid 533 (Door Lock and Interlock Disable)
Service Aid 542 (Vendor ID)

Service Aid 543 (Product ID)

4.5.4.1 Service Ald 513 (Head Callbration)

Service Aid 513 automatically calibrates the read/write head by adjusting the write current
to the head and setting the read-after-write threshold for all densities.

NOTE

A reference level tape or a known high-quality tape with a write-enable ring
must be loaded to run this service aid. The tape is written on during the
service aid, so any data previously recorded on the tape is lost.

After several minutes of running, the following events may be initiated:

If the message PASSED 513 appears; press switch 4.

The message SAVE NEW will appear; press switch 1 to save the new calibration values
and exit the service aid.

To keep the old values and exit the service aid, press switch 2, message OLD DATA will
appear.

If the message FAILED 513 appears at any time during the service aid, execution of the
service aid terminates; switch 4 must be pressed to exit the service aid.

The values calculated during the calibration can be displayed using the following procedure:

1

After the message PASSED 513 appears and before pressing switch 4, press switch 1. This
displays the write current value in hundredths of milliamps preceded by the message .95
ISAT (for example, ".95 ISAT 5000" equals 50 milliamps).

Press switch 2 to display the read-after-write threshold value in millivolts preceded by
the message EOUT AVG (for example, "EOUT AVG 512" equals 512 millivolts).

4.5.4.2 Service Aid 524 (Memory Initialization)

Service Aid 524 clears the non-volatile memory and sets the configuration parameters to the
default values listed in Table 4-10.

NOTE

If the EEPROM (non-volatile memory) or the Interface circuit board is re-
placed, this service aid must be run.
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During this service aid the front panel switches function as described in Table 4-20.

Table 4-20: Front Panel Switch Functions During Service Aid 524
Switch Function

1 Initializes memory and exits the service aid. The message SAVING appears in the
display.

No function.
No function.
Aborts initialization and exits the service aid.

No function.

o A W N

4.5.4.3 Service Ald 525 (Motor Calibration)
Service Aid 525 automatically calibrates the servo offset values.
NOTE
This service aid must be run without a tape in the drive.

It takes several minutes to run this service aid, and while it is running a number of values
are displayed. When finished, a message appears that indicates the calibration has passed,
and the new calibration values are stored in the non-volatile memory. If a message indicating
that the calibration failed appears, the non-volatile memory is not changed.

During this service aid, the front panel switches function as described in Table 4-21.

Table 4-21: Front Panel Switch Functions during Service Aid 525
Switch Function

1 Starts the motor calibration r<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>