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CHAPTER 1

GENERAL INFORMATION

1.1 INTRCDUCTION

This chapter 1is an introduction to the Storage Technology
Corporation Model 292X .Magnetic Tape Subsystem {(MTS). This
chapter includes a general description of the physical and
functional layout of the MTS and includes the MTS specifications.

Two model types are available, the 2921 and the 2922. The 2821
has a tape speed of 50 inches per second ({ips) (127 cmps),
start/stop. The 2922 has a tape speed of 50 ips (127 cmps)
start/stop and 100 ips (254 cmps) streaming.

1.2 GENERAL DESCRIPTION

The MTS (Figures 1-1 through 1-4) is an integrated tape
formatter/controller and half-inch (12.7 cm) tape drive packaged

as a single self-contained unit (1x1). The MTS is a dual-density
device capable of recording and reading ANSI compatible tapes in
phase-encoded (PE) format at 1600 bits per inch (bpi) (63 bpmm)

and group-coded recording (GCR) format at 6250 bpi (246 bpmm) at
a tape speed of 50 (127 cmps) or 50/100 ips (127 cmps/254 cmps),
depending on the model.

The MTS is a low-cost, medium performance device intended for use

in normal tape processing and/or disk off-loading. The device
features automatic or -semiautomatic tape threading/loading of
open reel sizes 7, 8.5, and 10.5 inches; tension arm tape

buffering; microprocessor capstan servo and microprocessor reel
servo; and on-board diagnostics for functional verification and
fault detection. ,

Data can be read when tape is moving either forward or backward
but recording can be performed during forward tape motion only.
Performance specifications are shown in Table 1-1.

Nominal access time from stop is shown in Table 1-2 for the
models 2921 and 2922. Access time is defined as the time from
assertion of Busy on receipt of a read or write command at the
interface to the time the beginning of the record is read from or

written to tape. This is assuming tape starts from a stopped
position, no turn-around condition is required, and tape is not
positioned at BOT. See Chapter 2 for a detailed description of

the access time and interblock gap generation.
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Table 1-1.

Performance Specifications

Tape Speed 50 ips/127 cmps 100 ips/254 cmps
Data Density |
GCR 6250 bpi (246 bpmm) |6250 bpi(246 bpmm)
PE 1600 bpi (63 bpmm) [1600 bpi(63. bpmm)
Data Transfer Rate
GCR 313 KB/s 625 KB/s
PE 80 KkB/s 160 KB/s
Access Time (nominal) 5.0 ms See Table 1-2

Write Interblock Gap
(nominal)
GCR
PE

0.45 in.(1.14 cm)
0.60 in.(1.52 cm)

See Chapter 2

Rewind Time (nominal)
(2400-foot reel)
(731.52 meter reel)

2.5 minutes

2.5 minutes

Table 1-2. Nominal Access Time From Stop (milliseconds) -
‘ 2921/2922
MODE 1BG READ WRITE
Start/Stop | 0.28 in./0.71 cm 5.6 ms --
6250 bpi 0.30 in./0.76 cm 6.0 ms -
246 bpmm 0.45 in./1.14 cm 9.0 ms 6.0 ms
Start/Stop | 0.50 in./1.27 cm 5.6 ms --
1600 bpi 0.60 in./1.52 cm 7.6 ms 6.0 ms
63 bpmm
Streaming 0.28 - 1.2 in./ 12.0 ms --
0.71 - 3.05 cm
6250 bpi 0.30 in./0.76 cm -- 12.5 ms
246 bpmm
Streaming 0.5 - 1.2 in./ 12.0 ms --
1.27 - 3.05 cm
1600 bpi 0.60 in./1.52 cm -- 12.5 ms
63 bpmm
1-6 95521




1.2.1 Power Features

‘Models 2821 and 2922 operate from either a 120 Vac, 60 Hz power
source or a 220 Vac, 50 Hz power source. Chapter 8 provides a
description of the power supply. .

1.2.2 Interface Features

Both models can be provided with either the StorageTek Standard
Interface or the Industry Standard Interface (Pertec). The STK
Standard Interface is described in Chapter 4 and the Industry
Standard Interface is described in Chapter 5.

1.2.3 Mounting Options
Both models are available with either vertical or center of

gravity (horizontal) mounting options. Chapter 3 describes each
installation.

1.2.4 Diagnostic Features

The internal diagnostics programs are capable of detecting fault
conditions in the tape subsystem and isolating failures within a-

specific number of field replaceable units (FRUs). A unique
package 1is required for machines wusing the Industry Standard
Interface. Optional programs are available on floppy diskettes

to provide 292X interface verification and 1limited online
exercising. See Chapter 11 for details.

1.2.5 Electronics

The electronics of the MTS are located on five plug-in printed
circuit cards located in a card cage below the operator panel.
The Industry Standard Interface requires two additional cards: PA
and PB adaptor cards. These cards are identified in Figures 1-5
and 1-6. In addition, there is an operator panel circuit card
(KK) and three power supply circuit cards: the AK and NK
regulator cards and the PK power circuit damage protection card.
Chapter 8 describes the functions of each card.

EC 26026
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1.3 SPECIFICATIONS

Physical, environmental and power requirements for the MTS are as
follows:

1.3.1 Physical Dimensions

The nominal outside dimensions of the MTS are:

Height 24.5 inches (62.2 cm)

Width 19.0 inches (48.3 cm)

Depth 16.0 inches (40.6 cm)

Projection 4.8 inches (12.2 cm) from RETMA
mounting surface

Weight 125 pounds (57 kg)

1.3.2 Environmental Requirements

Temperature (Ambient Room Air):
Optimum +160C to +22°C (+6Q°F to +729F)
Operating +16°C to +31°C (+60°F to +90°F)
Non-Operating -40°C to +70°C (-409F to +1589F)

Relative Humidity:

Optimum 37% to 42%, noncondensing
Operating 20% to 80%, noncondensing
Storage 10% to 90%, noncondensing
Shipping Any, noncondensing

The storage environment must not exist outside the limits of the
operating environment for a period longer than six months.

The MTS must not be subjected to a temperature change greater
than 8°C (15°F) per hour.

Altitude:
Operating Up to 1830 meters (6,000 feet) standard
Up to 3050 meters (10,000 feet) with
manual-assisted thread

Non-Operating Up to 15,240 meters (50,000 feet)
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1.3.3 Power Requirements -

The MTS is designed to operate on'any one" of the following
single-phase power sources (refer to Table 1-3) :

Table 1-3. Power Requirements

Nominal Voltage Maximum
Voltage Range Frequency Current
100 Vac 85-110 60 (£1) Hz 4 amps
120 Vac 102-132 60 (£1) Hz 4 amps
100 Vac. | - 85-110 50 (£1) Hz 4 amps
200 Vac 170-220 50 (£1) Hz 2 amps
220 Vac 187-242 50 (x1) Hz 2 amps
240 Vac 204-264 50 (1) Hz 2 amps

The MTS 1is assembled and shipped to operate from either a 120
Vac, 60 Hz power source or a 220 Vac, 50 Hz power source.
Conversion to other power sources requires changes to the primary
~§;de wiring of the MTS input power transformer (refer to chapter

95521 1-11
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CHAPTER 2

OPERATION

2.1 INTRODUCTION

This chapter describes the operator panel functions and status
indicators, the common MTS operating procedures, and the required
operator maintenance.

2.2 POWER ON/CFF SWITCH

The Power 0On/0ff switch is used td power up or power down the
MTS. When powered up, the MTS initializes and invokes a series of
power -up diagnostics.

2.3 DISPLAY

The operator panel contains a four-character display. When the
MTS is in Online Status, the display is blank. During machine
checKk conditions, the display contains a three-digit fault code.
When the MTS 1is offline and at idle, the display contains four
dashes indicating that the MTS 1is ready to accept diagnostic

commands. When a Key is depressed, all segments of the display
are 1lit to indicate that the key has been recognized and
accepted. When pressure is removed from the key, the display

returns to its previous state.

Throughout this manual, display conditions are shown enclosed
within parentheses. To summarize the display conditions and their
meanings:

)} Online
(----; Offline, panel idle, test successfully completed
)

(én Executing maintenance routine

(@nn Executing diagnostic routine

{ nn) Displaying data (flashing if from probe)

(nnnn)  Displaying address

( ??) Request for data or test ID input

(?227?) Reguest for address input

( nnn) Fault code (refer to Fault Code Dictionary PN 87712
or 87004)

2.4 OPERATOR FUNCTIONS AREA

The operator functions area of the operator panel (Figures 2-1
and 2-2) provides status indicators and a Keypad for operator
control of the normal functions of the MTS.
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Figure 2-2. Operator Panel, Center of Gravity Mount

2.4.1 Ready Indicator (Green)

The Ready indicator is illuminated when the MTS is fully loaded
and not performing a rewind operation. The indicator is active
whether or not the MTS is in Online Status. In the model 2925
this indicator flashes along with the Machine Check Indicator to
signify the inability to write a record in cache mode when other
write records are in the buffer.

242 Select Indicator (Yellow)

The Select indicator is illuminated when the MTS is in Online
Status and has been selected for use by the USER (that is, the
MTS Address lines match the address of the MTS).

24.3 EOT/BOT Indicator (Green)

The EQOT/BOT indicator is illuminated when EOT or BOT Status is
set in the MTS; that is, when the BOT marKer is detected by the
BAT sensor or when the EQOT marker has been detected by or is past
the EOT sensor. When the indicator is 1lit at EQOT, it remains
illuminated until a rewind or backward read operation moves the
EOT marker back past the EOT sensor.
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2.4.4 On Line Indicator (Green)

The On Line indicator is illuminated when Online Status is set in
the MTS; that is, when the MTS is available to the user.

2.45 Machine Check Indicator (Red)

The Machine Check (MACH CHK) indicator flashes to signal either a
load check, which may be operator correctable, or to signal a
malfunction of the MTS that requires service. A fault code of
three characters is posted in the display. In model 2825 this
indicator flashes along with the Ready Indicator to signify the
inability to write a record while in cache mode when other write
records are in the buffer.

2.4 .6 File Protect Indicator (Red)

The File Protect (FILE PROT) indicator is illuminated when tape
is loaded and a write enable ring is not 1in place on the file
reel. Write operations can not be performed when this indicator
is illuminated.

2.4.7 System Select/ 1600/6250 Indicators (Yellow)

The System Select (SYS SEL}, 16800, and 6250 indicators are used
to show the current operating density of the M7S. The operator
may select a density mode using the Density Select key when the
MTS is either not loaded or 1locaded and positioned at BOT. The
selected mode determines the density in which a tape is to be
written.

IlTlumination of the 1600 indicator alone indicates that the tape

will be written in 1600 bpi density (PE format). Illumination of
the 6250 indicator alone indicates that the tape will be written
in 6250 bpi density (GCR format). ITlumination of the System

Select indicator in combination with illumination of the 1600
indicator indicates that the recording density is to be selected
by the CPU. On power up, the MTS will indicate System Select and
1600. '

A read operation will be in the correct density regardless of the
initial setting of the indicators. When the density of the tape

being read has been determined, the corresponding indicator (1600
or 6250) is illuminated.

2.4 .8 Density Select Key

The Density Select (DENSITY) key is used to select a recording
density when the drive is unloaded or tape is loaded and at BOT.
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Successive actuations of the Key causes the MTS to cycle through
the possible density modes. Upon power up, the MTS will be set to
SYS SEL/1600 mode. Pressing DENSITY causes the MTS to go to 1600
bpi density. A second press causes the MTS to go to 6250 bpi
density. Entering DENSITY a third time returns the MTS to SYS
SEL/1600 mode.

Execution of a diagnostic routine may cause the density status of
the MTS to change. A tape load operation will reinitialize the
MTS to SYS SEL/1600 mode.

2.4.9 Rewind/Unload Key

The Rewind/Unload (REW/UNLD) Key is used to unload tape. If tape
is not at BOT when the key is pressed, a high speed rewind to BOT
is initiated, the swing arms are retracted, and tape is unloaded
from the tape path. Select and Ready Status are reset by this
key. This key is not accepted if the MTS is in Online Status.

2.4.10 Reset Key

The Reset Key is used to generate a subsystem reset. Pressing
this key resets Select, puts the MTS in Offline Status,
terminates any operation and tape motion that is in progress,
c]ear? any;machine check condition, and returns the display to
idle (=----1). ’

2.4.11 Load/Rewind Key

The Load/Rewind (LOAD/REW) key serves a dual purpose. If tape is
not loaded, this kKey 1is used to load tape and position tape at
BOT. If tape is loaded, this Key causes tape to be rewound and
positioned at BOT. This key is disabled if the MTS is in Online
Status.

2.4.12 On Line Key

The On Line key is used to set the MTS to Online Status. Setting
the MTS to online status will cause all presently on-going MTS
operations to cease. Online status disables the Rewind/Unload and
Load/Rewind Keys. The online condition is reset by the reset Key.

2.5 DIAGNOSTIC KEYPAD

Commands entered on the diagnostic keypad (Figures 2-1 and 2-2)

allow access to various functions. These include maintenance
programs execution, internal diagnostics execution, memory
examination and modification, and a continuous readout of a
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memory space location (probe). The operations available are
dependent upon the status of the MTS and the current display
contents. The keypad will not respond when the MTS is in Online
Status or if a machine check 1is present ( nnn). While idle
(----) or error ( nnn) is present, all panel functions are
available. During the execution of a maintenance program or
diagnostic routine (én ) or (@8nn ), only memory read functions
are available (Enter Address, Enter Probe, and Display Address).
{he R?set Key serves to return the panel to an idle condition

The main function of each Key on the Keypad is marked on the Key.

Some Keys have alternate  control functions. The protocol for
using the diagnostic Kkeypad consists of entering a control
function and then entering data characters as required. The

display contains input and output symbols appropriate to the
function in process.

The diagnostic Keypad is also used to enter data characters. The
data character associated with a given Key appears in its upper
right corner.

2.5.1 Enter Address Key

The Enter Address Key is used to select an address from which
data display is desired. Pressing the Enter Address <ENTER ADDR>
Key allows the entry of a hexadecimal number representing a
location within the memory of the MTS controller. The display
prompts for the entry with four question marks (??7?) until the
first entry is made. The first entry then appears right-justified
in the display with subsequent entries producing a shift left on
the display. Any number of entries may be made. If the target
address desired is the same as that most recently referenced, a
press of the Enter Key directly following the prompt display is
sufficient.

When the desired address appears on the display, the Enter Key
terminates address entry and causes the byte at that address to
be displayed as two hexadecimal digits, right-justified. At this
time each actuation of the Enter Key displays the contents of the
next memory location.

2.5.2 Display Address Key

When using the Enter key to display a long series of memory
locations, it may be necessary to determine the location
currently being displayed. The Display Address key 1is used to
display the MTS current address. Pressing the Display Address
<DISP ADDR> Kkey causes the current address to be displayed as
four hexadecimal digits. Press the Enter kKey to display the
contents of this address as in a normal enter address sequence.
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The address last displayed 1is stored so that normal machine
operation will not destroy it. The Display Address key may then
be used at any time (for instance, following a diagnostic
routine) and the Enter Key may be pressed to recall a frequent
“memory location.

If the Display Address Key is pressed following subsystem power
up and before the Enter Address function is used, memory location
0000 is displayed.

2.5.3 Modify Memory Key

The Modify Memory <MOD MEM> Key is used to modify a writeable
memory location within the MTS controlier. This Key is recognized
only while data from the target location {(from an <ENTER ADDR> or
<DISP ADDR> Kkey sequence) is being displayed. No memory
modification is allowed while a diagnostic routine is executing.
If this Kkey is pressed at any other time, there will be no
response.

CAUTION

If the memory is modified, MTS operation is not
guaranteed.

" Following the actuation of the Modify Memory key, the display
prompts for a byte value input (two hexadecimal entries) by
displaying two question marks ( ?7?). The operator may now use as
many Keystrokes as necessary to produce the required data in the
display. Each entry results in a shift left of the two digits on
the right (the two digits on the left remain blank). :

When the data desired to be written is being displayed, pressing
the Enter Key causes the data to be stored in the current memory
location. (If the location being written is a read-only address,
there will be no effect on that location.)

2.5.4 Enter Probe Key

The Enter Probe <ENTER PROBE> Key is used to cause a constantly
updated display of a particular controller memory space location.
The updating is indicated by a rapidly flashing byte on the
display.

. Following the actuation of the Enter Probe key, the display
prompts for address 1input by displaying four question marks
(?2??). Input of. the address is as described in Section 2.5.1.
Following the delimiting Enter Key actuation, the contents of
that address is displayed in the two digits on the right. The

95521 2-7



display flashes the byte continuously at about ten times per
second. ‘The system may be brought back to idle by using either
the Clear or Reset Key.

2.5.5 Enter Diagnostic Key

The Enter Diagnostic <ENTER DIAG> Key is wused to initiate the
entry of subsystem self-contained diagnostic routine numbers.
After pressing the Enter Diagnostic key, the display prompts for
the entry of a two-digit hexadecimal routine identification by
displaying two question marks ( ?7). The operator may now use as
many keystrokes as necessary to produce the required ID in the
display. Each entry results in a shift left of the two digits on
the right (the two digits on the left remain blank).

When the desired routine number appears in the display, pressing
the Enter Key results in the attempted execution of that routine.
The ID is displayed while the routine is being executed. If the
routine is not successful, fault codes are displayed as three
hexadecimal digits. If the routine is successful, completion is
indicated by the idle display (----).

A routine 1in progress may be terminated by pressing the Reset
Key.

2.5.6 Enter Key

The Enter <ENTER> Key is specific in nature and 1is described in
the sections above for all sequences. For most cases this key
serves to delimit address and data entries and initiates the
per formance of a requested function.

2.5.7 Clear Key

The Clear <CLEAR> key is wused to clear the 1last data and/or
address entry in the display and return to the prompt mode
(question marks in the display) of the last function attempted.
If the MTS is currently in a prompt mode (no entry has been
made), the MTS returns to an idle state and awaits a function
request. If a diagnostic routine is being executed, its ID is
again displayed.

2.6 TAPE THREADING OPERATIONS

MTS operations are provided by the operator functions keypad on
the operator panel. Machines with vertical mount can have tape
loaded automatically, semiautomatically, or manually. Machines
with center of gravity mount can have tape loaded
semiautonatically or manually. Procedures are described below.
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26.1 Automatic Thread/Load——Vertical Mount

The automatic thread/load is the normal procedure for vertically
mounted machines.

1.

Power up the MTS, if necessary; ‘the swing arms automatically
extend and then retract. Ensure the machine reel cover and
the thread cover are closed.

Unlatch the file hub locking lever. Place the reel of tape
on the file reel hub, then relatch the lever. MakKe certain
that the reel is secure.

Press LOAD/REWIND. The vacuum blower motor turns on, the
sensors are enabled, and power for the reel motors is turned
on.

The MTS initially assumes that the tape leader is positioned
at the entrance of the tape threading path and rotates
clockwise to slip the tape leader into the path. If tape is
not sensed t the EQT/BOT sensor within a given amount of
time, the file reel reverses and attempts to position the
tape leader using the leader sensor. If the leader cannot be
sensed, it is assumed that the leader is stuck to the tape
reel with static and the file reel is rotated rapidiy to try
to break the static. When the leader is sensed, it is
positioned at the entrance of the .tape threading path.

Vacuum created by the blower motor pulls the tape up the tape
threading path. The tape is sensed at the EQOT/BOT sensor as
Tape Present. When the tape has wrapped the machine reel hub,
it is sensed as Tape Attached and the blower motor turns off.
If any of these steps fails to occur in the prescribed time,
a marK is counted against the 1load. If three marks are
counted, the load has been unsuccessful and a fault code is
posted in the display.

When Tape Attached is sensed, the tape is moved forward until
the beginning-of-tape (BOT) marker is found. Tape continues
to move forward a few feet and stops. The swing arms are
lowered into their normal operating area.

Tape 1is rewound to BOT. When BOT is sensed and tape is
stopped, the file reel is moved such that the MTS logic can
determine file reel size. Tape then moves forward past BOT
and a series of start/stop operations is run forward and then
repeated backward. These start/stops allow the adaptive
features of the capstan control algorithms to initialize for
the current tape.

Tape is then brought back to. BOT and stopped. The Ready
indicator is illuminated and the MTS is ready for operation.
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4., Pressing ON LINE after the Ready indicator is 1lit enables the
MTS to accept commands from the user.

2.6.2 Semiautomatic Thread/Load-Vertical Mount

If the tape does not load successfully during automatic
thread/load, the semiautomatic thread/load procedure can be used.

1. Power up the MTS and load the file reel onto the hub.

2. Press the Load/Rewind button twice, with a four second
interval between presses.

3. Manually and slowly rotate the file reel clockwise to allow

the tape leader to drop into the tape path until the file
motor moves on its own.

2.6.3 Semiautomatic Thread/Load—-Center of Gravity Mount

The semiautomatic thread/load is the normal procedure for center
of gravity mounted machines. :

1. Power up the MTS and load the file reel onto the hub.
2. Press the Load/Rewind button once.

3. Manually and slowly rotate the file reel clockwise and pull
' the tape leader into the tape path cavity. :

4. Continue to rotate the file reel until enough tape leader is

released into the tape path for the file motor to move on its
own.

2.6.4 Manual Thread/Load--Vertical or Center of Gravity Mount

If the blower motor 1is not operating, tape must be loaded
manually. Refer to 2-3 '

1. Power up the MTS and load the file reel onto the hub.

2. Open the thread cover and remove the machine reel cover.

3. Pull the tape leader under the Ilower swing arm roller,
through the tape path, over the capstan wheel, under the
upper swing arm roller and over the machine reel.

4, Manually wind the upper reel clockwise, using a finger to

hold the tape leader against the machine reel hub, until the
tape is secured to the reel.
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5. Press the Load/Rewind button. .

2.6.5 Midtape Load, EOT Area

If a load is required when the tape is in the EQOT area (after
POWER DOWN or LOOP QUT), a load problem may occur. A forward
search for BOT will be initiated and may cause tape to be pulled
off the file reel. To avoid this, use the following procedure:

1. Power up the machine if necessary (allow diagnostics to
complete). :

2. Press ‘UNLOAD’.

3. Allow the tape to rewind onto the file reel for about 10
seconds.

4. Press 'RESET’ to halt the unload.

5. Press 'LOAD’ for a midtape load.

2.6.6 Rewind

1. If the MTS is in Online Status, press RESET.

2. Press LOAD/REWIND. -Tape rewinds at high speed, passes BOT,
stops, moves forward to the BOT marker, and stops in Ready
Status. _

2.6.7 Unload

1. If the MTS is in Online Status, press RESET.

2. Press REWIND/UNLOAD. If tape is positioned off BOT, it will
rewind at high speed, pass BOT, stop, and move forward to the
BOT marker. With tape at BOT, the swing arms retract, tape is
unloaded onto the file reel, and power for the reel motors is
turned off.

2.7 OPERATOR MAINTENANCE

Because cleanliness 1is crucial to successful magnetic tape
operations, there are several operator cleaning procedures which
should be performed daily or after each eight-hour shift under
normal operating conditions. ’

These procedures are for cleaning components of the tape path
(Figure 2-4). Cleaning should be done using only Storage
Technology Hub and Transport Cleaner Fluid to moisten a lint-free
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cloth or foam-tipped swab. Refer to Appendix B for the part
number of the cleaning supplies. After applying cleaner, allow a
few minutes for excess fluid to evaporate before mounting a tape.

2.7.1 Read/Write Head and Tape Cieaner Block

WARNING

The tape cleaner blade is sharp. Use extreme care
when handling the tape cleaner block.

Clean the read/write head and the tape cieaner "~ block using a
lint-free cloth moistened with Hub and Transport Cleaner Fluid.
Make certain the head and cleaner block are free of oxide
deposits. Use foam-tipped swabs to clean the cleaner block.

2.7.2 EOT/BOT and Leader Sensors

Clean the EOT/BOT and leader sensor windows using a foam-tipped
swab moistened with Hub and Transport Cleaner Fluid. Allow time
for complete drying and remove any residue with a dry swab.

2.7.3 Tape Guides, Rollers, and Swing Arms

Clean the two tape guides, the three fixed rollers, and the four
swing arm rollers using a lint-free cloth moistened with Hub and
Transport Cleaner Fluid. To reach otherwise inaccessible areas,
foam-tipped swabs may be used. If necessary, the edge of a data
processing card may be used to clean the flange corners of the
guides.

2.7.4 Capstan

Clean the capstan using a lint-free cloth wrapped around the
index finger and moistened with Hub and Transport Cleaner Fluid.

CAUTION

Do not touch the outer, tape-contdcting surface of
the capstan with the bare hand as the surface is
sensitive to contamination. Always use a cloth
when handling the capstan and grip only the hub of
the capstan.

With the free hand, slowly rotate the capstan hub while wiping
the capstan surface with the moistened cloth. Two or three
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revolutions is sufficient. Wipe the capstan with a dry, lint-free
cloth to remove excess cleaner fluid.

2.7.5 File Reel Hub

Clean the expansion surface of the file reel hub using a
lint-free cloth moistened with Hub and Transport Cleaner Fluid.

2.8 TAPE MOTION CHARACTERISTICS

The 2921 operates at a nominal tape velocity of 50 inches per
second {ips) in the start/stop mode.

The 2922 operates at a nominai tape velocity of 50 ips in the
start/stop mode and 100 ips in the streaming mode.

The 2925 with Cache Buffer operates at a nominal tape velocity of
100 ips in the streaming mode. Although the 2925 is capable of 50
ips operation, the 50 ips mode is generally not used.

NOTE

The MTS defaults to the velocity switch setting at
power on.

The effects ‘of velocty profiles and gap sizes in tahe . 23925 are
generally masked from the host interface as a result of the cache
buffer. The buffered MTS includes both the start/stop mode and
streaming mode as described in the following paragraphs. The
start/stop and streaming modes are apparent to the host interface
when the MTS is operated in the long-record (non-buffered) mode.

2.8.1 Start/Stop Mode

In start/stop mode the tape travels a certain distance after the
read head reaches the end of a record before the tape begins to
decelerate. This "holdover" travel can be useful at 1600 bits
per inch (bpi) density because it gives the maximum "reinstruct
window" during which time the MTS can be given a new command and
continue traveling at full speed. The nominal holdover distances
at 1600 bpi are 0.25 inch for a read and 0.18 inch for a write,
which translates into reinstruct windows of 4.0 milliseconds and
2.8 milliseconds, respectively.

If the MTS is reinstructed during the deceleration ramp in either
density, tape need not come to a complete stop as shown in Figure
2-5. Refer to Section 2.8 for further information on IBGs.

In GCR (6250 bpi) mode, if a write reinstruct is issued within
the first half of the deceleration period (that is, within 2.5
milliseconds), a 0.37 inch gap results. The gap after a complete
stop is 0.43 inch. This is illustrated in Figure 2-5. Refer to
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Section 2.9 for further information on 1BGs.

The nominal start or stop time at 50 ips is 5.0 milliseconds.
The dotted area in Figure 2-5 shows, however, that the tape need
not come to a complete stop if it is reinstructed early enough.
The start and stop times are then less than 5.0 milliseconds. If
the tape does come to a complete stop, it can be restarted
without further delays. "

2.8.2 Streaming Mode

In the 100 ips streaming mode without cache buffer, the tape does
not stop at all if reinstructed promptly enough. However, if the
end of the intéerblock gap is reached and a new command has not
been received, a repositioning cycle is performed. Repositioning
is accomplished relatively quickly by using the capstan to stop
the tape and bacK it up to the point where it is ready for the
next instruction. Meanwhile, the machine and file reels are
decelerated more slowly with the difference in the tape being
taken up by the tension arm buffer (Figure 2-6).

At point A in Figure 2-6, the tape has traversed the gap without
a reinstruct. The capstan decelerates to a stop at point 8, then
ramps up to backward velocity at point C. The amount of time
that the tape moves at full backward velocity between points C
and D, is a function of the interblock gap length; the longer the
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gap selected, the longer it takes to back up. The tape then

decelerates and stops at point E. The tape remains at point E
until a new command is received. The nominal streaming mode
start time between points E and F is 10.0 milliseconds. Point G

denotes the beginning of the next record on the tape.

With the cache buffer model, the effects of reposition and access
times are generally masked from the host interface. The MTS will
act to Keep tape streaming with a minimum number of repositions
between records. .

2.9 INTERBLOCK GAP (IBG)

Interblock gaps are generated by the MTS as shown in Table 2-1.
An interface command sequence can be used to select the 'gap
settings; or, defaults can be selected by way of the switches on
the IF card.

For Model 2922 in the 50 ips start/stop mode, the nominal GCR
IBGs vary as a function of reinstruct time. In this mode, the
tape decelerates but does not stop if reinstructed early enough,
causing the shorter 0.37 inch nominal gap to be generated.
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For Model 2922 in the 100 ips streaming mode, variable gaps may
be generated. The gap size is then a function of how quickly the
MTS is reinstructed, up to the maximum gap length selected. For
example, if a 0.9 inch maximum gap length is selected and the MTS
is reinstructed before the tape moves that far, then a shorter
gap (between 0.3 inch and 0.9 inch for 6250 characters per inch)
is generated. If not reinstructed in time, then a repositioning
cycle is necessary and the next gap generated is the short gap
length, listed under "fixed" in Table 2-1. For example, after
repositioning in 6250 - bpi, a 0.30 inch gap 1is generated. The

maximum gap lengths that may be selected are shown in Table 2-2.

Table 2-1. Generated Interblock Gap Lengths (Inches)

50 IPS START/STQP 100 IPS STREAMING
DENSITY NOMINAL MAX | FIXED VARIABLE
6250 BPI |0.37 to 0.43 0.50] 0.30 |0.30 to "Select"”
1600 BPI 0.60 0.65| 0.60 [0.60 to "Select"”

Note: Minimum IBGs are 0.28 inch for GCR and 0.50
inch for PE per ANSI.

Table 2-2. Selectable Interblock Gaps

DENSITY GAP SIZE

6250 BPI 0.3, 0.6, or 0.9 in.
0.76, 1.52, or 2.29 cm

1600 BPI 0.6, 0.9, or 1.2 inches
1.52, 2.29, or 3.05 cm
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For Model 2925 cache buffer in the 100 ips streaming mode, fixed
IBGs of 0.3 inch at 6250 bpi, or 0.6 inch at 1600 bpi are
generated. ’ A

A reposition cycle occurs when reading in the 100 ips streaming
mode (either 6250 bpi or 1600 bpi), if a gap of 1.2 inches is
traversed without a reinstruct command, or no reinstruct is
received before the next block is encountered. - This s
independent of the gap size selected. The minimum read gap that
is supported in both 50 ips start/stop mode and 100 ips streaming
mode is 0.28 inch for 6250 bpi and 0.50 inch for 1600 bpi.
During 100 ips streaming mode, if the next block is encountered
before the MTS is reinstructed, the tape is repositioned relative
to the start of this next block, rather than to the beginning of
the IBG, to achieve minimum access time. : :
Reposition cycles while reading are generally masked from the
host when operating with the cache buffer model.

2.10 REPOSITION TIMING

Reposition time is the time between point A and point E shown in
Figure 2-6. It is a function of the maximum interblock gap
length selected. Table 2-2 shows the reposition times for each
gap length listed in Table 2-3.

Table 2-3. Reposition Times (Milliseconds)

DENSITY |INTERBLOCK GAP{REPQSITION TIMES
6250 BPI 0.3 in. 50.0 ms

0.6 in. 53.0 ms

0.9 in. 66.0 ms
1600 BPI 0.6 in. 50.0 ms

0.9 in. 53.0 ms

1.2 in. 66.0 ms

2.11 REINSTRUCT TIMES

Reinstruct time without cache buffer, is defined for streaming
mode as the time from the resetting of the interface output
signal BUSY at the completion of a command, to the time when the
tape moves to the latest point in the interblock gap beyond which
a reposition cycle 1is regquired. These times are a function of
gap size, density, and read/write operations. Table 2-4 shows
the times for the longest gaps and Table 2-5 for the shortest

gaps.
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With the cache buffer model, a delay on the host interface
between commands does not directly relate to the crossing of an
interblock gap on tape. A shorter delay, however, generally
results in better system throughput.

Table 2-4. Nominal Reinstruct Times (Maximum Gap)

MAXIMUM REINSTRUCT TIME (MILLISECONDS)
DENSITY |INTERBLOCK GAP READ WRITE
6250 BPI 0.9 in. 8.0 ms 6.5 ms
1600 BPI 1.2 in. 11.0 ms 9.5 ms

Table 2-5. Nominal Reinstruct Times (Minimum Gap)

MINIMUM REINSTRUCT TIME (MILLISECONDS)
DENSITY |INTERBLOCK GAP READ WRITE
6250 BPI 0.3 in. 2.0 ms 0.5 ms
1600 BPI 0.6 in. 5.0 ms 3.5 ms

2.12 SPEED CHANGE

An interface command sequence is used to change speeds between 50
ips and 100 ips. The user can change speeds at various times
(for example, at the beginning of the tape or after reading some
data) provided execution of the previous command is complete.
This causes the repositioning of the loaded tape and the movement
of the tension arms to a new position. The amount of time
required to accomplish this change is:

100 ips to 50 ips: approximately 300 milliseconds
50 ips to 100 ips: approximately 300 milliseconds
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213 TURNAROUND

Turnaround delays are encountered between certain command

sequences. For example, when a write command follows a read
forward or read backward command, the erase head must be properly
repositioned. When any backward-type command follows a write

command, a gap is erased in the forward direction before the
backward-type command is executled.

Turnaround delays include not only any time necessary for tape
repositioning but also time for the swing arms to approach their
normal stopped positions. At 50 ips the arms may take as long as
100.0 milliseconds to stabilize. However, if sufficient time has
elapsed since the previous command ended, the arms may have
already stopped so that no extra time for arm motion is required.

In the 100 ips mode a change in direction necessitates a delay
even if the swing arms are stable. Since the stop position
forward is different from the stop position backward, a change in

direction means the swing arms must first move toward their new
" stop position before any motion can take place. This change of
stop positions takes approximately 160.0 milliseconds.

2.14 DUTY CYCLE

In the 100 ips streaming mode, the Model 2922 enters a duty cycle
1imit mode if more than 6000 tape starts are encountered within 5
minutes. The Model 2925 enters duty cycle limit mode if more
than 3000 tape starts occur within 5 minutes. Once in duty cycle
limit mode the MTS stays in this mode for a fixed time period and
then automatically exits duty cycle 1limit mode when the time
period is completed. While in duty cycle limit mode the MTS does
not allow a tape start (after a deceleration and stop) until the

tape has been idle for a specified time. Thus, the access time
for the command issued could be increased if the MTS is in duty
cycle limit mode, and if the host misses the reinstruct window

needed to ensure streaming.

If the drive 1is Kept streaming, many commands can be processed
for one tape start and the chance of entering duty cycle limit is
greatly reduced, and usually avoided altogether.

There is no duty cycle 1imit for the 50 ips start/stop mode.
With the Model 2925 operating at 100 ips, the MTS minimizes the

number of tape starts so that the duty cycle 1limit is generally
avoided. .
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2.15 CACHE BUFFER

The 2925 contains a cache buffer located . on a printed circuit
card in the card cage. This card also includes the host
interface logic and the microprocessor control for the buffer.
The cache has two modes of operation. - The first is buffered mode
where multiple read or write records are generally contained in
the cache. The second is long-record mode where, at most, one
record is allowed in the cache. Long-record mode is required for
records that are longer than 256K bytes.

2.15.1 Buffered Mode Operation

In buffered mode, data can be transferred between the host and
the cache at a faster or slower rate than the normal tape data
rate. Buffered mode is a switch selectable option. Up to 255
read or write records may be contained in the buffer memory.

If a series of write records are received from the host at a fast
enough rate, there will be multiple records in the cache. These
records are then written to tape. If an error is encountered
when writing to tape, the cache control automatically tries an
error recovery process. This is accomplished by doing an Erase
Gap over the bad record and then rewriting the record from the
buffer memory. A switch-selectable option allows this process to
be repeated 5, 10, or 15 times. At the time the host writes the
record into the buffer memory, the status to the host may
indicate no errors. Later when that record is written to tape,
errors may occur that require retries. If the retries are
successful, no error status is sent to the host, although the
errors are summarized in the Sense or Status Bytes. If a retry
is not successful, Reject or Hard Error is sent to the host on
the next available command. '

A switch-selectable option determines if single-track corrections
written at 6250 bpi are left on tape or rewritten. In either
case the status presented to the host at the time the record is
written into the buffer memory will not indicate the single-track
correction. A1l errors are summarized in the Sense or Status
Bytes. The switch is ignored in long-record mode.

During read operations a series of read records are read ahead
from tape, and held in the cache for later transfer to the host.
If an uncorrectable error is encountered when reading from tape,
the cache control attempts an error recovery process by
backspacing and re-reading the record. A switch-selectable
option allows this process to be repeated 0, 5, 10, or 15 times.
If the record is successfully read during a retry, then, when it

is later transferred to the host, the status with that record
will indicate good data. Errors encountered during the retries
will be summarized in the Sense or Status Bytes. If a

correctable error is encountered when reading from tape, then,
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when that record is later sent to the host, the status with that
record will indicate the correction and all errors will be
summarized in the Sense or Status Bytes. It may occur that a
record cannot be read from tape, even after all retries. When
the host later requests that record, data will be transferred and
Data Check or Hard Error status asserted at that time. )

A command to write a tape markK following a series of Write

commands may or may not (depending on the switch setting), cause
all data in the buffer memory to be written out to tape, before
acceptirg any other commands. A switch-selectable option allows

either one Write Tape Mark command or two Write Tape Mark
commands in a row to be received before draining all memory data
out onto tape and thus synchronizing physical tape with the
logical host interface.

A series of read commands causes records to be read ahead into
cache. If any command other than a read (except a NOP for
machines with the StorageTek Standard Interface) occurs while
there are records remaining in cache, those records are ignored
and physical tape is positioned to align with the logical host
interface. The Read Forward and Write commands are the only
comands that can cause multiple records to be 1in cache memory.
A1l other commands cause physical tape to become aligned with the
logical host interface.

2.15.2 Long—-Record Mode Operation

In long-record mode, the cache acts as a conduit between the host
interface and physical tape. This mode does not store multiple
records in cache. but rather causes a single record to pass
through, between the host interface and the tape. When dealing
with records larger than cache memory, this mode of operation
must be selected. The host interface must be able to transfer
data at a rate equal to or faster than the tape data rate in this
mode .

2.15.3 Cache-Specific Commands

Several commands are used specifically with the cache buffer.
These include both functional and diagnostic commands. When
writing data in functional mode, a failure may result where
several records that cannot be written to tape, are left in cache
memory. On the next available command, the MTS will signal
Reject or Hard Error for this command and all subsequent
commands, except for the Sense command. The Sense command
reports status, including how many records are remaining in cache
memory that could not be written to tape. The mode set command
may then be used to set the MTS to the cache data mode where host
data -is written to or read from the cache memory without
involving physical tape. The host can now read back the records
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left in cache memory in an attempt to recover the data. Care
must be exercised to determine if the data on tape is usable.

If the host does not issue a Sense command following the Reject,
then all subsequent commands continue to be Rejected. Also for
machines with the StorageTek Standard Interface, if the Sense
command does not request 59 or more sense bytes from the MTS, all

subsequent commands will continue to be rejected. For machines
with the Industry Standard interface, a Read Controller Sense
Command must be executed. After the required number "of sense

bytes have been received by the host a Reset command will free
the MTS to again accept all commands.

If performing diagnostics, the mode set (StorageTek Interface) or
Write Extended (Industry Standard Interface) command can be used
to enter cache data mode, where the host can write to and read
back from the cache memory itself; data is not passed through to
tape. The mode set command can also be used to select buffered
or long-record mode. Power-on default to either buffered or
long-record mode is a switch-selectable option.

The CLR command (StorageTek Interface) can be used following a
series of buffered writes to "synchronize" the tape by causing
any remaining data blocks in cache memory to be written to tape
before accepting further commands from the host.

2.154 Early EOT

When writing records in buffered mode the MTS determines how much
tape is left before reaching the EOT marker. Starting a short
distance before the EQOT marker, the amount of write data allowed
in the buffer memory is reduced to either one or four records,
depending on an option switch setting.

2.15.5 Maximum Block Size

For optimum performance, the cache buffer microprocessor should
Know the maximum read or write block size to be expected. It can
then manage the remaining buffer memory space most efficiently.
Switch-selectable options are: 8, 16, 24, or 32K byte. If
records longer than the switch setting are encountered, system
per formance may be degraded.
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CHAPTER 3
INSTALLATION

3.1 INTRODUCTION

This chapter provides instructions for inspection, power set up,
preliminary checkout, and cabinet mounting of the MTS.

Each-MTS 1is shipped on a foam cushion shipping pallet assembly
with a corrugated covercarton. The container provides stability
and protection for the MTS and should not be removed until the
unit is ready to be mounted into an equipment rack. Provision has
been made for an operational checkout of  the MTS while on the
shipping pallet.

3.2 INSPECTION

1. Position the packaged MTS dbright at the operational checkout
station.

WARNING

The MTS and its shipping carton weigh
approximately 150 pounds (68 Kg). Use
appropriate mechanical aids and sufficient
personnel when moving the unit to prevent
personnel injury or equipment damage.

(]

Remove the unpacking instructions and any other documents
from the exterior of the shipping carton.

3. Visually inspect the exterior of the shipping carton for
evidence of physical damage that may have occurred in
transit. Verify that a shock watch is located on the carton
and inspect the bubble. A red bubble indicates that damage
has occurred. If any damage is found or if no shock watch is
located on the carton, promptly report the condition  to a
company representative.

4. Remove only the top of the shipping container (corrugated
carton, corrugated inner tray, and top foam cushion). The MTS
should be sitting upright, supported by the bottom of the
cushion pallet assembly. Do not lay the MTS on its side.

5. Remove the front.cushion foam from the lower front area of

the cushion pallet. This permits access to the front of the
MTS.
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6. Open the taped end of the antistatic polybag. Pull the bag
completely down around the sides of the MTS. Cut the polybag
as necessary to permit free opening of the front door of the
MTS.. Do not attempt to remove the polybag from under the MTS
until ready to mount the unit in a rack.

7. - Check all items against the shipping list to verify container
: contents. Verify that the serial number of the unit
corresponds to that on the shipping invoice. Contact a
company representative in case of a packing shortage or
incorrect serial number.

8. Visually inspect the MTS for evidence of physical damage that

may have occurred during handling or in transit. If any
damage is found, promptly report the condition to a company
representative.

9. Open the front door of the MTS and remove any cellophane and
tape. .

10. Remove all packing materials from cables and connectors.
Check for bent or misaligned pins and ~ straighten as
necessary. .

11. Verify that all cable connections are tight. (Refer to Figure
3-1.

12. Check for loose hardware throughout the MTS and tighten as-
‘necessary. Ensure that all DIP packages on the circuit cards
in the card cage are secure in their sockets.

3.3 POWER CONNECTION

The input frequency rating for the unit is determined by the
frequency option installed at the time of manufacture.

Verify that the facility AC power frequency and voltage matches
that indicated on the CAUTION - HIGH VOLTAGE label on the MTS
before connecting the unit to the facility power.

If the facility AC power does not match the machine
configuration, move the X or PKX wire to the appropriate terminal
on top of the PK board as shown in Table 3-1.

If this wire is moved in order to change the input voltage rating
of the unit, ensure that the indication on the CAUTION - HIGH
VOLTAGE label accurately reflects the new configuration.

The MTS is equipped with a three-conductor power cable. The card
cage and the decK casting are connected to the safety ground of
the power cord. The center pin of the power plug is the ground
connection.
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Table 3-1. PK Board Wiring for Input Power

Input Input | Connect X or PKX Wire
VAC Freq.

100 " 60 Hz | To PK Board Terminal 6
120 60 Hz | To PK Board Terminal 4
200 50 Hz | To PK Board Terminal 6
220 50 Hz | To PK Board Terminal 4
240 50 Hz | To PK Board Terminal 2

3.4 PRELIMINARY CHECKOUT

The
the
Test
conn

1.

preliminary checkout tests the major electrical functions of
MTS offline before it is installed in an equipment rack.

the MTS on the cushion pallet assembly ‘and without
ections to the CPU.

Ensure the Power On/Off switch is off, then pilug the power
cord into the facility power.

'WARNING

Do not touch any part inside the MTS when the
MTS is powered up to prevent electrical shock
or damage to the machine.

Set the circuit breaker to ON.

Press on the operator panel Power On/Off switch. The cooling
fans in the top of the electronics cage should turn on and
MTS power-on diagnostics will be initiated.

Without a tape on the file reel hub, press LOAD/REWIND. The
threading vacuum blower will come on and the machine reel
will rotate as if in a tape threading sequence. Since the
presence of tape will not be detected, the operation will
halt and the Machine Check indicator will flash, indicating a
load failure. Press RESET to enable the MTS again.
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10.

NOTE

Center of gravity (horizontal) mounting requires
the semiautomatic thread procedure on every tape
load. Enabling the Center of Gravity Option causes
the load sequence to automaticalily pause for manual
positioning of the tape leader. To enable this
option, set the appropriate DIP switch on the IF
gard to the OFF position. Refer to Figures 3-2 and
-3.

Mount a write enable ring onto a reel of scratch tape.

a) Mount the reel of scratch tape onto the file hub with the
tape leader end positioned at the threading channel.

b) Ensure that the threading door is closed with all catches
firmly engaged.

c) Press the Load/Rewind button: tape will load
automatically.

For center of gravity (horizontally) mounted units, use the
following procedure:

a) Mount the reel of scratch tape onto the file hub.
b) Press the Load/Rewind button.

c) Manually and slowly rotate the file reel clockwise and
pull the tape leader into the tape path cavity.

d) Continue to rotate the file reel until enough tape leader
is released into the tape path for the fiie motor to move
on its own.

Successful tape thread and load causes the EOT/BOT indicator
to be illuminated and the File Protect indicator to be off.

Remove the write enable ring from the scratch tape, mount the
reel of scratch tape onto the file hub, and load the tape as
in step 6 or 7 above. Both the EQT/BOT indicator and the
File Protect indicator should be illuminated.

Check reel motion by completing the following steps.
Terminate each step by pressing RESET.

a) Initiate steady state forward motion by entering the
following at the diagnostic Keypad: <ENTER DIAG>, <0>,
<ENTER>.
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Figure 3-2.

Interface Card Address,

Center of Gravity Configuration

state backward
<ENTER>.

b) Initiate steady
<ENTER DIAG>, <1>,

c) Initiate shoeshine motion by entering:
shoeshine motion

<25, <ENTER>. Change
continuing to press <ENTER>.

d) Initiate
entering:

start/stop motion
<ENTER DIAG>, <3>,

(backward
<ENTER>.

motion by entering:

<ENTER DIAG>,

and forward)

speed by

by

Change speed and

direction by continuing to press <ENTER>.

Press REWIND/UNLOAD and ensure that
and successfully unloads the reel
of tape.

all packaging material previously

storage.

3.5 VERTICAL CABINET MOUNTING

The MTS
rack or

is designed to be mounted
universal cabinet

inches 175.8 cm).

3-6

of tape.

in a standard
with a minimum panel

the MTS rewinds

to BOT

Remove the reel

If the MTS is not to be rack mounted at this time,
removed

reinstall
to assure

safe

19-inch RETMA
space of 29.8

95521




1F CARD {STD STK - 100 IPS AND 2925)

IF CARD {STD STK -~ 50 IPS)

Fags _SWITCHES

BAB3 BA4S

LBy

TERM INATORS

IF CARD (INDUSTRY STD - 100 IPS)

. EAéS BAS3
— /D 1 [~
TERMINATORS
I1F CARD {INDUSTRY STD ~ 50 IPS)
KNgg . SWITCHES
BA75 BABS
1
1 A L 108
TERMINATORS

kNgg . SWITCHES
BA75 BAS9
TERMINATORS

12065 A

Figure 3-3.
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NOTE

The hinges, screws, and Keeper required for mounting
the MTS onto a vertical rack are supplied in a package
shipped with the MTS.

CAUTION

Instability of the vertical rack may occur when
the deck casting is open. To prevent tipping, a
90 pound (40 kg) ballast (refer to Figure 3-4) may
be secured to the bottom of the rack at the back.
Any suitable alternative may be used if the
possibility of the rack tipping is precluded.

Install the two half hinges on the mounting rails of the rack
as shown in Figure 3-5 usin? two 10-32 x 0.750-inch screws
with flat and lockwashers supplied). Note that the half
hinge with the longer hinge pin is the bottom hinge.

WARNING

The MTS weighs approximately 125 pounds (57
kg). -Use appropriate mechanical aids and
-sufficient personnel when moving the unit to
avoid personnel injury or equipment damage. A
suggested 1ifting method is shown in Figure
3-6.

Lift the MTS from the cushion pallet assembly. Ensure that
the antistatic polybag does not hang or pull on the MTS
components causing damage.

Position the MTS near the hinges and start the unit onto the
lower hinge pin, then onto the upper hinge pin (refer to
Figure 3-5).

Loosen the bottom screw of the upper half hinge on the MTS
casting, slide the Keeper into place, then refasten the
screw. Refer to Figure 3-5.

Connect the MTS chassis ground strap by placing the ground
strap lug over the top screw of the top hinge on the back
side of the mounting rail and securing with a 10-32 nut and
lockwasher.
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3.6 CENTER OF GRAVITY (HORIZONTAL) CABINET MOUNT
' NOTE

A mounting Kit 1is shipped with each center of gfavity
mount MTS. Detailed instructions are included in the
Kit. Follow these instructions when mounting the MTS.

WARNING

The MTS weighs approximately 125 pounds (57 Kg).
Use appropriate mechanical aids and sufficient
personnel when moving the wunit to avoid personnel
injury or equipment damage. A suggested lifting
method is shown in Figure 3-6.

Cabinet Dimension requirements and casting pivot Jlocations and
dimensions are shown in Figure 3-7.

3.7 STORAGETEK STANDARD INTERFACE CABLING

Interface cables are not supplied with the MTS. For
electromagnetic compatibility (EMC) purposes, shielded 1/0 cables
are recommended (Spectra-Strip 152-2831-060 or equivalent, plus
Spectra-Strip 802-060 60-pin connectors). Two cables are
required. The maximum cable length from the USER CPU to the last
MTS in the string is 40 feet (12.19 meters). Refer to Figures 3-9
and 3-10. Terminators are required on the IF card slot 43 (the
KCB or CP card slot A2 if a 2925 is in use) of the last MTS in
the string and must be removed from any other MTS units in the
string. Refer to Figure 3-3 for the locations of the terminators
on the IF card. Refer to Figure 3-8 for the locations of the
terminators on the CB and CP cards when the 2925 is used.
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CB CARD {STD STK 2925} CP CARD (INDUSTRY STD 2925)

SWITCHES
KEAQ SWITCHES
KEg2 KC47 KC37
DK27 BH12
AGOg9 AGT?
TERMINATORS TERMINATORS

12136 A

Figure 3-8. CB and CP Card Terminator and Address Switch
Locations
(2925 Only)

3.8 INDUSTRY STANDARD INTERFACE CABLING

Interface cables are not supplied with the MTS. Two 50-conductor
twisted-pair cables are required, with card edge connector AMP
88373-1 or equivalent and Keying plug AMP 88113-1 or equivalent,
For electromagnetic compatibility (EMC) purposes, shielded I/0
cables are recommended (Spectra-Strip 152-2831-050 or equivalent,
plus Spectra-Strip 802-050 50-pin connectors).

The Keys between tabs are located as follows:

Connectors: JBA J6B J7A J7B

Key Between Tabs: 5,7 15,7 11, 13 11, 13

The maximum cable length from the USER CPU to the last MTS in the
string is 40 feet (12.19 meters). Refer to Figure 3-11.

Terminators are required only on the IF card of the 1last MTS in
the string and must be removed from any other MTS units in the
string. Refer to Figure 3-3 for the locations of the terminators.
When the 2925 is in use, the terminators are located on the CB or
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THREE MTS UNITS

USER CPU
J6 g7 J6 J6
MTS O MTS 1 MTS 2 WITH
TERMINATORS
CABLE PN 403434302 OR EQUIVALENT
FOUR MTS UNITS
USzZR CPU
J6 J6 J6 J6 3
T MTS 1 MTS 3 WITH
MTS 0 MTS 2 TERMINATORS

CABLE PN 4023434303 OR EQUIVALENT

12018

Figure 3-9.

Storagetek Standard Interface Cabling
Block Diagram (Sheet 2 of 2)

85521



SPECTRA-STRIP 802-060

SPECTRA-STRIP 455-248-60

/
)
]

o wxr we - -
bt o> o o o o

= wve oo e e = of
e - - ——

-
[
I
[

L

e omp e o e o
R ]

c1 c2 c3 (2]

c3 o Cs

Q Et%ﬁﬂ

ct
PN CONNECTORS USED LENGTH BETWEEN CONNECTORS
50039010 c1.c5 40 FT 12.19 METERS
403434301 €1,C3.C5 20 FT 6.10 METERS
403434302 C1.C2,64.C5 ~13FT  ~3.96 METERS
403434303 €1,62.63.C4.C5 10 FT 3.05 METERS
12060
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CP card. Refer to Figure 3-8 for the location of the CB/CP card
terminators.

NOTE

For 1/0 cables exiting the cabinet, clamps (3M 3504-2
or equivalent) should be mounted at the point of exit
and adequate ground contact made to the cable shield.

3.9 ADDRESS SELECTION

The address of the MTS is selected by setting the appropriate DIP

switches on the IF card. Refer to Figures 3-2 and 3-3. When

using the 2925, the address switches located on the IF card must

be on. The address of the MTS 1is selected by setting the

gppg?priate DIP switches on the CB or CP cards. (Refer to Figure
-1

3.9.1 Option Switches on the 292X IF and IFP Cards

There are six (6) option switches on each of the various types of
2920 IF cards (50 ips StorageTek, 100 ips StorageTek, 50 ips
Industry Standard and the 100 ips Industry Standard Interface).
These switches are contained in a six-switch package and are
numbered from 1 to 6. The switches may be ON (CLOSED, LEFT, LOGIC
0, DISABLED) or they may be QFF (OPEN, RIGHT, LOGIC 1, ENABLED).

In the tables that follow, the Machine Address is the MTS Address
as presented on the interface to select a particular drive, The
Horizontal/Vertical switch selects the autoload (vertical) or the
manual assist load algorithm (horizontal); The default speed/gap
selection switches select the speed/gap combination to which the
drive will be set each time a tape is loaded. Any time after the
tape is loaded an interface command or Diagnostic 4 may be used
to change the speed/gap setting. In 50 ips only the nominal gap
is used. In 100 ips streaming mode there are three selections:
100/1 (nominal gap maximum); 100/2 (nominal + .3" gap maximum)
and 100/3 (nominal + .6" gap maximum).In the Industry Standard
100 ips Interface the HISP (High Speed Select) and the LGAP
(Write Extended Gap) lines may be ignored. This is for the
benefit of those couplers which have not implemented these lines
or have used then for other purposes. The IF and IFP card switch
definitions are shown in Table 3-2 thru Table 3-5.
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Table 3-2. StorageTek Interface 50 ips IF Card Switch Definitions

Machine Address Selection:

Address 0 1 2 3
Switch 1 ON | OFF| ON OFF
Switch 2 ON | ON | OFF | OFF
Unused:

Switch 3 is reserved.

Switch 4 is reserved.

Switch 5 is reserved.

Vertical or Horizontal Load 3election

Orientation| Vertical Horizontal

Switch 6 CN OFF
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Table 3-3. StorageTek Interface 100 ips IF Card Switch Definitions

Ma;hine Address Selection:

Address 0 1 2 3
Switch 11 ON OFF| ON OFF
Switch 2! ON | ON | OFF | OFF
Speed/ 50 | 1007|100/ |100/
Gap 1 2 3
Switch 3 ON OFF| ON OFF
Switch 4 ON ON OFF OFF

Switch 5 is reserved.

Vertical or Horizontal Load Selection

Orientation| Vertical Horizontal

Switch 6 ON OFF

! These two switches always ON
when 2925 is being used.
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Table 3-4. Industry Interface 50 ips IFP Card Switch Definitions

Machine Address Selection:

Drive Address| 0 | 1 2 3

Switch 1 ON | OFF] ON OFF
Switch 2 ON ON OFF OFF
Formatter Address 0 1

Switch 3 ON OFF
Unused

Switch 4 is reserved.

Switch 5 is reserved.

Vertical or Horizontal Load Selection

Orientation| Vertical Horizontal

Switch 6 ON " OFF
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Table 3-5. Industry Interface 100 ips IFP Card Switch Definitions

Machine Address Selection:

Drive Address| 0 1 2 3
Switch 1 ON OFF| ON OFF
Switch 2 ON | ON | QFF | OFF
Formatter Address 0 1
Switch 3 ON OFF
HISP'/LGAP2 Status Obey |Ignore
Switch 4 ON OFF
Speed/Gap 50 100/3
Switch 5 ON OFF
Vertical or Horizontal Load Selection
Orientation| Vertical Horizontal
Switch 6 ON" |- OFF

' High Speed Select
2 Write Extended Gap

3.9.2 Option Switches on the 2925 CB and CP Cards

There are ten option switches on each of the various types of
2925 CB or CP cards. These switches are contained in a ten-switch
package and are numbered from 1 to 10. The switches may be ON
(CLosed, Left, Logic 0, Disabled) or they may be OFF (Open,
Right, Logic 1, Enabled).

The CB CP card switch definitions are shown in Table 3-6, Table
3-7 and Figure 3-12.

3.9.2.1 LOCATION KEAO(CB) OR KC39(CP)

The ten switches located at KEAO(CB) or KC39(CP) are defined in

this paragraph. Use the definitions in conjunction with Figure
3-12 and table 3-6.
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3.9.2.1.1 Switches 1, 2 and 7 at KEAO(CB) or KC38(CP)

These three switches determine the data rate for the 2325 using
the Industry Standard Interface.

The switches are def%ned as follows:

e Switch 1 = Data Rate 0

s Switch 2 = Data Rate 1

o Switch 7 = Data Rate 2
When set in the following configurations, the data rates are
shown:
Rate 2 Rate 1 Rate O Resulting Data Rate
0 0 0 1000 Kb/s
0 0 1 833 Kb/s
0 1 0 714 Xb/s
0 1 i 625 Kb/s
1 Q 0 500 Kb/s
1 0 1 313 Kb/s
1 1 0 200 Kb/s
1 -1 1 76 Kb/s

NOTE

These switches are spares when using a StorageTek
Interface.

3.9°2:1.2 Switches 3 and 4 at Location KEAQO{CB) or KC33(CP)

These two switches set the interface ramp as follows:

NTF RAMP i Interface Ramp bit 1, IND STD
NTF RAMP 0 Interface Ramp bit 0, IND STD
RAMP 1 RAMP 0 .
0 0 Interface Ramp = ims to 2ms
0 1 Interface Ramp = 4ms to 6ms
1 0 Interface Ramp = 8ms to 12ms
1 - 1 Interface Ramp = 12 ms to 18ms

The interface ramp refers to the time from busy falling to the
. time the first strobe (FRDST or FWDST for IND STD) is sent to the
Host.

3.9.2.1.3 Switches 5 and 6 at Location KEAO(CB) or KC39(CP)
Switches 5 and 6 define the maximum block size as shown:

AX BLK SIZE 1 Maximum Block Size bit 1
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AX BLK SIZE O : Maximum Block Size bit 0
SIZE 1+ . SIZE O
0 0 Maximum Block Size = 8K
0 1 ‘Maximum Block Size = 16K
1 0 . Maximum Block Size = 24K
1 1 Maximum Block Size = 32K

The maximum block size is used for reading ahead and for
accepting the next buffered write. If there is not the Maximum
Block Size left as free space in the buffer, the microprocessor
quits reading ahead or on a write holds off ending status to the
Host until there is enough room.

3.9.2.1.4 Switch 8 at Location KEAO(CB) or KC39(CP)
Switch 8 defines the GCR Write Correction as follows:

0 GCR ONE TRACK No GCR One Track; When enabled, the subsystem
will retry single track GCR write errors. When
disabled, the subsystem will not retry single
track GCR write errors.

3.9.2.1.5 Switches 9 and 10 at Location KEAO(CB) or KC39(CP)
Switches 9 and 10 define the Cache Address as follows:
CACHE ADDRESS 1 '

CACHE ADDRESS 0
ADDR 1 ADDR O

0 0 Cache Address = 0
0 1 Cache Address = 1
i 0 Cache Address = 2
1 1 Cache Address = 3
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Table 3-6. CB(STK) KEAO and CP (IND STD) KC38 Definitions

Machine Address Selection

Address 0 1 2 3
Switch 10 ON | ON | OFF| OFF
Switch 8 ON | OFF| ON | OFF
Switch 8 ON = no correction during GCR WRT

QFF correct 1 track GCR WRT

Switch 7 see description for ;1, 2, and 7
(IND STD only)

Max Block Size in Buffer

Size . 8K | 16K| 24K| 32K
Switch 6 ON | ON | OFF| oFF
Switch 5 ON | OFF| ON | OFF

IND STD Data Rate (IND STD only)
RATE(Kb/s) | imeg| 833| 714|6254| 500| 312 200| 75
Switch 7 |"ON | ON | ON | ON | OFF| OFF| OFF| OFF
Switch 2 | ON-| ON | OFF| OFF| ON | ON | OFF| OFF
Switch 1 | ON | OFF| ON | OFF| ON | OFF| ON | OFF

3.9.2.2 LOCATION KES2(CB) OR KC47(CP) .
The ten switches located at KES2(CB) or KC47(CP) are defined in
the following paragraphs. Use the definitions in conjunction with
Figure 3-12 and Table 3-7.

3.9.2.2.1 Switches 1 and 2 at Location KES2(CB) or KC47(CP)

These two switches define the Write Retry Count as follows:

WR RETRY CNT1 Write Retry Count Bit 1
WR RETRY CNTO Write Retry Count Bit 0
CNT1 CNTO
0 0 Write Retry Count = 5
0 1 Write Retry Count = 5
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10
15

1 0 Write Retry Count
1 1 Write Retry Count

3.9.2.2.2 Switches 3 and 4 at Location KES2(CB) or KC47(CP)

These two switches define the Read Retry Count as follows:

RD RETRY CNT1 Read Retry Count Bit 1
RD RETRY CNTO Read Retry Count Bit O
CNT1 CNTO
0 0 Read Retry Count = 0
0 1 Read Retry Count = 5
1 0 Read Retry Count = 10
1 1 Read Retry Count = 15

3.9.2.2.3 Switch 5 at Location KES2(CB) or KC47(CP)

This switch is the Tape Mark Sync. When erabled, the buffer is
synchronized after two Tape Marks in a row are read from tape or
written from Host. when disabled, the buffer 1is synchronized
after one Tape MarK is read from tape or written from Host.

3.9.2.2.4 Switch 6 at Location KE92(CB) or KC47(CP)

This switch is the Early EOT switch. When enabled, the subsystem
will allow only one write record in the buffer at a time when the
Early EOT indication 1is valid. Also, dummy status is not
presented to the Host, i.e., the record just received from the
Host will be written to tape and errors checked before status is
presented for that record.

When disabled, the subsystem will allow at most 4 write records
in the buffer when the Early EOT indication is valid. If there
are more than 4 records in the Buffer when Early EOT is
indicateed, the cache processor reduces the number of records in
the Buffer to 4 or less.

Once the actual EOT status is sent from the Tape Drive, the

subsystem will behave as 1if the switch is enabled (i.e., as
described in the previous paragraph).
NOTE

Switch 7 at location KES2 or KC47 is a spare.
3.9.2.2.5 Switch 8 at Location KES2(CB) or KC47(CP)

Switch 8 is the Long Record Mode switch. When enabled, the
subsystem defaults to Long Record Mode at power up and front
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panel reset. When disabled, the subsystem defaults to Buffered
mode at power up and front panel reset. :

Qgﬂﬂ

3.8.2.2.6 Switch 9 at Location KES2{CB)} or KC47(CP)

Switch 9 is the Formatter Address switch and is defined as
follows:

FORMATTER ADDRESS

ADDRESS
0 ‘ Formatter address = 0
1 : Formatter address = 1

Switch 9 is a spare when a StorageTeK Interface is in
use.

Switch 10 is a spare with both interfaces.
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Table 3-7. CB (STK) KE92 and CP (IND STD) KC47 Definitions

Unused:

Switch 10 is reserved

Industry Standard formatter address

Address 0 1
Switch 9 ON OFF

Long Record Mode

Mode Buffered| Sync (Long Record Mode)
Switch 8 ON OFF

Switch 7 is reserved

Early EOT:
Switch 6 ON
QFF

early EOT 4 records in buffer
one record in buffer

Tape Mark Sync: ,
Switch 5 ON sync buffer after 1 tape mark
‘ OFF sync buffer after 2 tape marks

Number of Read Retries:

Retries 0 5 10 15
Switch 4 ON ON QOFF OFF
Switch 3 ON QFF ON OFF

Number of Write Retries

Retries 0 5 10 15

Switch 2 ON ON OFF OFF
Switch 1 ON OFF ON . OFF

3.10 RESHIPPING

If the MTS requires reshipping, Field Bill 68390 supplies the
necessary parts and Field Instruction 68369 contains detailed
instructions to ensure that the MTS is shipped without damage.
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Figure 3-11.
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Industry Standard Interface Cabling (Sheet 1 of 3)
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Figure 3-11.
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Industry Standard Interface Cabling Block Diagram
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THAZEZ MTS UNITS

USER CPU
41y 41 N J1y N
HEH 717 HH HH $6A JA
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Figure 3-11. Industry Standard Interface Cabling Block Diagram
(Sheet 3 of 3)

g5521 3-31



SW. NC.

LOCATION KEAQ (STK CB)
LOCATION KC37 (IND STD CP)

DEVICE ADDRESS 1
(SEE TABLE 3-8}

DEVICE ADDRESS 0O -
(SEE TABLE 3-6)

°

1 TAK GCR WRT. CORR.

NOCORRECTION | CORRECT SINGLE
DURING GCR I TRK GCR WRITE
WRITE 1

SPARE (STK)
DATA RATE 2 (IND STD)

MAX BLOCK SIZE 1
(SEE TABLE 3-6)

MAX BLOCK SIZE 0
(SEE TABLE 3-6)

IND STD I/F RAMP 1
[N/A FOR STK)

IND STD 1/F RAMP 0
(N/7A FOR STK)

SPARE (STK)
DATA RATE 1 (IND STD)

SPARE (STK)
DATA RATE 0 (IND STD)

ON OFF

SW. NO.

LOCATION KES2 (STK CB)
LOCATION KC47 (IND STD CP)

SPARE

SPARE (STK)
FORMATTER ADDRESS
(IND STD)

1
LONG HEC|ORD MODE

BUFFERED I SYNCHRONOUS

w
0
el
m

F=2-=q--

EARLT EQT

ONE RECORD IN
BUFFER R/W

FOR RECORDS IN |
BUFFER R/W |

L

TAPE MAFK SYNC

SYNC BUFFER | SYNC BUFFER
AFTER 1 TM. R/W | AFTER 2 TM. R/W

READ RETRY 1
(SEE TABLE 3-7)

READ RETRY 0
(SEE TABLE 3-7)

WRITE RETRY 1
(SEE TABLE 3-7)

WRITE RETRY 0
(SEE TABLE 3-7)

ON OFF

12137 A

3-32

Figure 3-12.

CB and CP Card Switch Definitions
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CHAPTER 4

STORAGE TECHNOLOGY STANDARD INTERFACE

4.1 INTRODUCTION

This chapter provides a description of the MTS-user interface
circuits, defines the MTS-user interface signals, and describes
the user commands to the MTS for the Storage Technology Standard
Interface.

The MTS and user interface connections are shown in Tables 4-i
and 4-2. The MTS and user interface circuits are shown in Figure
4-1. The maximum allowable cable length from the user system to
the last MTS in a chain is 40 feet (12.19 meters). Refer to
Figures 4-2 and 4-3 for cabling and cables.

The interface signal levels are:

nonselected line
selected line

Unasserted (Reset)
Asserted (Set)

+3.4 (x0.3) Vdc

0 (<0.7) Vde
The interface resistive termination for each signal is 390 ohms
to ground and 180 ohms to +5 Vdc. The termination for each signal
line is provided in the MTS or required of the user interface or
both. The termination includes a ground wire, connected in both
the MTS and the user interfaces. O0Only the last MTS in a chain

contains terminators.

4.2 STORAGETEK STANDARD INTERFACE INPUT SIGNAL DEFINITIONS

The input 1line definitions given in this section are for
functional mode only. The timing specifications given refer to
measurements made at the Standard Interface connector.

4.2.1 MTS Address (ADQO, AD1)

The two MTS Address 1lines are decoded to select one of the four
possible MTSs, as shown in Table 4-3.

If the MTS is not busy (the BUSY line 1is not asserted), the
Address lines may be changed at will to select a different MTS
and thus view a different set of MTS status lines. The delay time
between the selection of a new MTS and stabilization of the MTS
status lines is 150 nanoseconds maximum.

For comnand operations, the MTS Address 1lines must be stable 30
nanoseconds prior to the assertion of START, remain stable until
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OUTPUT LINES (MTS TO USER)

I
| ,
l @
SIGNAL 1> USER
I 3900

GROUND

11

INPUT LINES (USER TO MTS)

+
(L)

§

SIGNAL

<
3 .
VAAA
A
— 3= — =
a

[

sao.uno |I<__:L

BI-DIRECTIONAL DATA LINES (MTS —— USER)

GROUND

@ = 7418 OR EQUIVALENT

@ = DM8837 OR EQUIVALENT

@ = DM8838 OR EQUIVALENT

12088

Figure 4-1., MTS-User Interface Circuits
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Table 4-1. Input Lines for the Storage Technology Standard
Interface

MTS CONNECTOR

TERMINATION
SIGNAL GROUND |RESISTANCE
DESCRIPTION MNEMONIC| NO. PIN PIN LOCATION

MTS Address 0 ADO J7 AQ1 BO1 MTS
MTS Address 1 AD1 J7 AQ2 B02 MTS
Command Select 0 CMDO J7 AQ3 BO3 MTS
Command Select 1 CMD1 J7 AQ4 BO4 MTs
Command Select 2 CMD2 J7 AQS5 BQOS MTS
Command Select 3 CMD3 J7 AQB B06 MTS
Density Select 0 DSO J7 AQ7 BO7 MTS
Initiate Command START J7 AQ8 B0O8 MTS
Terminate Command STQOP J7 AQS B(CS MTS
Transfer Acknowledge TRAK J7 A10Q B10 MTS
Bi-Directional Data P DATA-P J7 A1 B11 Both
Bi-Directional Data 0 DATA-0 J7 A12 B12 Both
Bi-Directional Data 1 DATA-1 J7 A13 B13 Both
Bi-Directional Data 2 DATA-2 J7 A14 B14 Both
Bi-Directional Data '3 DATA-3 J7 A15 B15 Both
Bi-Directional Data 4 DATA-4 dJ7 A16 B16 Both
Bi-Directional Data 5 DATA-S J7 A17 B17 Both
Bi-Directional Data © DATA-B J7 A18 B18 Both
Bi-Directional Data 7 DATA-7 J7 A18 B19 Both
System Reset RESET J7 A20 B20 MTS
Select Multiplex 1 SLX1 J7 A21 B21 MTS
Select Multiplex 0 SLXO J7 A22 B22 MTS
Density Select 1 DSt J7 A23 B23 MTS
Select Multiplex 2 SLX2 J7 A24 B24 MTS
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Table 4-2. Output Lines for the Storage Technology Standard
Interface
MTS CONNECTOR
TERMINATION
SIGNAL GROUND |RESISTANCE

DESCRIPTION MNEMONIC| NO. PIN PIN LOCATION
Slave Status Change SsC J7 A25 B25 "User
Oscillator asc J7 A26 B26 User
End of Tape Status EQTS J7 A27 B27 User
Begin. of Tape Status BOTS J7 A28 B28 User
File Protect Status FPTS J7 A29 B29 User
Rewinding Status REWS J7 A30 B30 User
Error Multiplex P ERRMX-P| J6 A1 B1 User
Error Multiplex O ERRMX-0| J6 A2 B2 User
Error Multiplex 1 ERRMX-1| J6 A3 B3 User
Error Multiplex 2 ERRMX-2}| J6 A4 B4 User
Error Multiplex 3 ERRMX-3| J6 A5 B5 User
Error Multiplex 4 ERRMX-4| J6 AB B6 User
Error Multiplex 5 ERRMX-5| J6 A7 B7 User
Error Multiplex 6 ERRMX-6] J6 A8 B8 User
Error Multiplex 7 ERRMX-7| JB AS BS User
Busy BUSY Jé A10 B10 User
Transfer Request TREQ Jb A11 B11 User
Expecting Data RECV Jb A12 B12 User
Identification Burst ID BRST| uUb A13 B13 User
Operation Incomplete OP INC Jb A14 B14 User
End of Data Pulse ENDATP Jé A15 B15 User
Tape Mark Status TMS Jb A16 B16 User
Command Reject REJECT Jb A17 B17 User
Overrun Status OVRNS Jb A18 B18 User
Data Check DATA CHK| Jb A19 B19 User
EPROM Error ROMPS Jb A20 B20 User
Corrected Error CRERR Jb A21 B21 User
Block Sensed BLOCK Jb A22 B22 User
Reserved Jb A23 B23 User
Data Bus Parity Error BUPER Jb A24 B24 User
Online Status ONLS Jb A25 B25 User
High Density Status HDNS Jb A26 B26 User
Ready Status RDYS Jb A27 B27 User
Write Status WRTS Jb A28 B28 User
Reserved Jb A29 B29 '
Reserved Jb A30 B30

4-4 95521




INTERFACE

USER

J6

ONE MTS UNIT

MTS 0 WITH
TERMINATORS
TWO MTS UNITS
USER
INTERFACE
J6 J6 J
MTS Q MTS 1 WITH
TERMINATORS
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Figure 4-2. MTS Interface Cabling
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THREE MTS UNITS

USER
INTERFACE
J6 Ng J6 7 J8 7
MTS 0 MTS ¢ MTS 2 WITH
TERMINATORS
FOUR MTS UNITS
USER
INTERFACE
JE 7 J8 J7 J6 7 J6 5
MTS 0 MTS 1 MTS 2 MTS 3 WITH

TERMINATORS
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Figure 4-2. MTS Interface Cabling (Sheet 2 of 2)
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C1 c2 C3 C4 CSs

3] c2 Cc3 C4 cs

@ SPECTRA-STRIP 455-248-60 OR EQUIVALENT

@ SPECTRA~-STRIP 802-060 OR EQUIVALENT

g‘f;Br:geTek PN CONNECTORS USED LENGTH BETWEEN CONNECTORS
50039010 ci.Cs 20 FT (NOT SHIELDED)
403434301 C1,C3,C5 20 FT 6.10 METERS
403434302 C1,C2,C4.CS ~~13FT - 3.96 METERS
403434303 €1,£2,C3,C4,C5 10 FT 3.05 METERS
4038127-01 Ci1.C5s 10 FT 3.05 METERS

12139 A

Figure 4-3. MTS Interface Cables
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Table 4-3. MTS Address Line Decode

MTS ADDRESS LINES | SELECTED
MTS
AD1 ADO
0 0 0
0 1 1
1 0 2
1 1 ] 3

the selected MTS responds by asserting BUSY, and must not chénge
while BUSY is asserted.

4.2.2 Initiate Command (START)

The assertion of the Initiate Command 1line causes the user
Command Select and Density Select lines to be captured and the
command operation to begin. START must remain asserted until the
MTS responds by asserting BUSY, after which time START may be
reset. START may be asserted to initiate a command whenever BUSY
is not asserted. START assertions while BUSY is asserted have no
effect. . START must be unasserted before the MTS Address lines
change.

423 Command Select (CMDQ, CMD1, CMD2, CMD3)

The four Command Select lines are decoded in the MTS and causes
one of 16 command operations. These lines must be stable 30
nanoseconds prior to the assertion of START and must remain
stable until the MTS responds by asserting BUSY. Command Select
decoding 1is shown in Table 4-4. The detail descriptions and
timing of each command operation are specified in Section 4.3.
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Table 4-4. Command Select Decode

CMDO | CMD1 CMD2 CMD3 | MNEMONIC DESCRIPTION
0 0 0 0 NOP No-Operation
0 0 0 1 CLR Drive Clear
0 0 1 0 DMS Diagnostic Mode Set
0 0 1 1 SNS Sense Drive Status
0 T 0 RDF Read Forward a Block
0 1 0 1 RDB Read Backward a Block
0 1 1 0 WRT Write a Data Block
0 1 1 1 LWR Loop Write-to-Read
1 0 0 0 BSF Backspace a File
1 0 0 1 BSB BacKspace a Block
1 0 1 0 FSF Forward Space a File
1 0 1 1 FSB Forward Space a Block
1 1 0 0 WTM Write Tape Mark
1 1 0 1 ERG Erase Gap
1 1 1 0 REW Rewind Tape to BOT
1 1 1 1 RUN Rewind and Unload Tape

4.2 .4 Density Select (DSO, DS 1)

A switch on the MTS operator panel is used to select 1600 bpi
(PE), 6250 bpi (GCR), or System Select recording density. When
1600 or 6250 bpi is selected and the tape is positioned at BOT,
the MTS generates tapes written 1in the selected density. When
System Select is selected and the tape is positioned at BQOT, the
MTS generates tapes written in the density selected by the
Density Select 1ines. The Density Select lines must be stable 80
nanoseconds prior to the assertion of START and remain stable
until the MTS responds by asserting BUSY. The decode of the
Density Select lines is shown in Table 4-5.

Table 4-5. Density Select Line Decode

DENSITY SELECT LINES SELECTED
DENSITY
DSt DSO
0 0 1600 (PE)
0 L 6250 (GCR)
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The MTS recording density can be altered only at the time a write
command is issued and tape is positioned at BOT. At all other
times the MTS reads and writes in the density indicated by the ID
burst of the tape in use.

425 Transfer Acknowledge (TRAK)

The assertion of the Transfer Acknowledge 1line by the user is in
response to the assertion of Transfer Request by the MTS. The
assertion of TREQ by the MTS on a WRT operation indicates that
the MTS s requesting data character transfer on the
Bi-Directional Data bus and the responding assertion of TRAK (or
STOP) by the user indicates that the Bi-Directional Data bus
contains the valid data character to be accepted. '

The assertion of TREQ by the MTS on a RDF or RDB operation
indicates that a data character is valid on the Bi-Directional
Data bus and the responding assertion of TRAK (or STOP) by the
user indicates that the data character has been transferred. The
signal protocol for TREQ and TRAK is similar for either a write
or a read operation. For example, once TREQ is asserted, it
.remains-asserted until TRAK or STOP “is asserted. TRAK must remain
asserted until TREQ is reset, at which time TRAK must be reset.

426 Terminate Command - (STOP)

The Terminate Command line is asserted by the user in response to
TREQ or BLOCK to indicate one of the following situations:

1. During a WRT or LWR command in response to TREQ, that the
last data character to be written in the data block has been
placed on the Bi-Directional Data bus.

2. On an RDF or RDB command in response to TREQ, that the MTS is
to terminate the transfer of data characters on the
Bi-Directional Data bus.

3. On a BSB or FSB operation in response to BLOCK, that the MTS
is to terminate spacing over blocks.

For the first two situations, STOP rep1ace$ TRAK as the user

response to TREQ. In response to STOP, the MTS terminates the
command in progress and reset BUSY, but only after the MTS has
completed the necessary tape formatting, deformatting, and

positioning according to the nature of the command in progress.
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427 System Reset (RESET)

The assertion of System Reset by the user causes the MTS to

immediately terminate any command in progress. BUSY is then
asserted until completion of the reset procedure. No command is
accepted while BUSY is asserted. Between the assertion of RESET

and the clearing of BUSY, error status output 1lines are reset.
The density selected remains unchanged. ‘

During termination, the MTS discontinues formatting ‘and
deformatting, and causes tape motion to halt without regard to
IBG positioning. (Note: Partially written or erased blocks during

write commands may occur when a RESET is given.) If the system is
in-diagnostic mode, it will be set to functional mode.

The RESET pulse from the user interface must be 1 microsecond
minimum.

428 Select Multiplex (SLXO0, SLX1, SLX2)

The three Select Multiplex lines are decoded in the MTS and
determine which of four 9-bit registers is multiplexed to the
Error Multiplex (ERRMX) output lines. The ERRMX lines are valid
only as a part of the ending status (i.e., after BUSY has been
reset). The delay time between the selection of a Select
Multiplex code and the stabilization of the selected MUX byte is
150 nanoseconds maximum. Table 4-6 shows the Select Multiplex
decode. )

Table 4-6. Select Multiplex Decode

MUX
SLX2 | SLX1 SLX0 | BYTE DESCRIPTION

0 Dead Tracks
1 1 Read/Write Errors
0 2 Diagnostic Aids
1 3 Drive Sense Byte

QOO
—_—_—_OD

4.2 3 Bi-Directional Data (DATA 0-7,P)

The nine Bi-Directional Data lines are used to transfer the data
characters between the interfaces in conjunction with the TRAK
{(or STOP) responses to TREQ. When a line is asserted, a ONE bit
is transferred between the interfaces. - When a line is reset, a
ZERO bit is transferred. 0Odd parity must be maintained on these
lines for all functional mode data transfer operations. Data bit
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7 is the least significant bit; data bit 0 is the most
significant. ’

The Data lines must be stable 90 nanoseconds prior to the
assertion of TRAK (or STOP}) during a write operation, or the
assertion of TREQ during a read operation.

4.3 STORAGETEK STANDARD INTERFACE OUTPUT SIGNAL DEFINITIONS

The output 1line definitions given in this section are for
functional mode only.

4.3.1 Transfer Request (TREQ)

The Transfer Request (TREQ) 1line 1is asserted by the MTS to
request data character transfer on the Bi-Directional Data bus.

4.3.2 Expecting Data (RECV)

The Expecting Data 1line is asserted by the MTS to indicate that
the Bi-Directional Data bus 1is under control of the user
interface and that the MTS will receive data character transfers.
This line is asserted on WRT or LWR command operations only. It
remains asserted until a new command is initiated.

4 3.3 Block Sensed (BLOCK)

The Block Sensed line is asserted by the MTS to indicate that a
data block or a tape marK block has been detected. This line is
asserted during BSB and FSB commands or during any read-type
command detecting a tape mark block. BLOCK is a pulse of 250
nanoseconds nominal duration for Models 2922 and 2925, and 400
nanoseconds nominal duration for the Model 2921.

4.3.4 Oscillator (OSC)

The O0Oscillator line 1is derived from the internal MTS crystal
oscillator. The frequency is 2.5 MHz (400 nanosecond period). The
frequency is stable within 0.01% and the half-cycle periods are
symmetrical within 5%.

435 End of Data Pulse (ENDATP)

The End of Data Pulse 1line is asserted by the MTS to indicate
that the last data character has been read from tape and
transferrad to the user. ENDATP 1is asserted on read command
operations (RDF or RDB) only. The ENDATP pulse is 800
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nanoseconds in duration.

4.3.6 Busy (BUSY)

The Busy line is asserted by the MTS following the acceptance of
the command initiated by START. This line remains asserted until
completion of the command operation or until conditions arise
which cause a REJECT. A command operation may be initiated only
when BUSY is reset.

4.3.7 Identification Burst (ID BRST)

The Identification Burst line is asserted by the MTS to indicate
that an identification burst procedure is being performed by the
MTS. It is asserted on read or write commands from BOT. ID BRST
is asserted only while the identification burst procedure is
being performed.

On a read command, the procedure includes the determination of
the format (PE or GCR) of the burst.

If the ID burst procedure is performed satisfactorily, the MTS
proceeds with the command initiated. If the procedure 1is not
performed satisfactorily, REJECT and a reject code (Section
4.3.15) 1is. asserted.. ID BRST remains asserted. ID BRST is also
asserted if a backward operation is initiated with tape
positioned off BOT and tape reaches either BOT or an ARA ID burst
before the er of the operation. (Under this condition, DATA CHK
is also set.

4.3.8 Tape Mark Status (TMS)

The Tape Mark Status line is asserted by the MTS to indicate that
a tape mark block has been detected. This 1line is asserted
following a write tape mark command and following any read or
space command when a tape marK block is detected. TMS is reset by
the next command issued unless that command is a CLR, SNS, or
NOP.

439 Command Reject (REJECT)

The Command Reject 1line is asserted by the MTS whenever
conditions within the MTS are inappropriate to the command
operation. The conditions which cause REJECT are given in
Section 4.3.15 under the Error Multiplex bus definitions. After
the assertion of REJECT and the. reset of BUSY, reject codes for
the conditions causing the reject are the octal contents of the
diagnostic aids register, addressable on the Error Multiplex bus
as MUX Byte 2.
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Read or write commands given after REJECT is received may result
in mispositioning and/or creation of an unreadable portion of
tape.

4.3.10 Operation Incomplete (OP INC)

The Operation Incomplete 1line is asserted: by the MTS in
conjunction with a reject code in MUX Byte 2 (Section 4.3.15).
OP INC indicates that the given command was initiated but was not
completed. REJECT includes those commands that were not able to
be initiated as well as those not completed.

4.3.11 Overrun Status (OVRNS)

During a write operation, the Overrun Status line is asserted by
the MTS when the MTS is not supplied data characters by the user
as fast as the MTS requires them. This can occur when previous
TREQ/TRAK responses are not within the timing requirements, or
when STOP is not asserted. The data block written is .then
incorrectly encoded. If OVRNS 1is asserted, DATA CHK is also
asserted following the read validity checking.

During a read operation, QOVRNS is asserted by the MTS when data
characters have ‘backed up in and overflowed the MTS due to the
user not accepting data at a high enough rate.

4.3.12 EPROM Error (ROMPS)

The EPROM Error line 1is asserted by the MTS to indicate that an
error in the microprogram code was detected after a diagnostic
check sum was performed.

4.3.13 Slave Status Change (SSC) ;

The Slave Status Change line is asserted by the MTS to indicate
that it has gone online, gone offline, or gone from not ready to
ready. The MTS asserts SSC if a rewind is issued when tape is
positioned at BOT. The MTS resets SSC after accepting any
command, other than a NOP or SNS.

4.3.14 Data Check (DATA CHK)

The Data Check line 1is asserted by the MTS to indicate that one
or more of the error conditions of Table 4-7 has occurred.
References to more detailed descriptions of each error are
included in the table.
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Table 4-7. Error Conditions Setting DATA CHK

ERROR CONDITION REFERENCE SECTION
CRC Error 4.2.15.2, item 1
Write Tape Mark Check 4.2.15.2, item 2
Uncorrectable Error 4.2.15.2, item 3
Partial Record 4.,2.15.2, item 4
Multiple Track Error 4.2.15.2, item 5
End of Data Check 4,2.15.2, item 6
Velocity Error 4.2.15.2, item 7
Overrun 4,.2.11

BOT Reached Note 1

PE Postamble Error Note 2

Singie Track Error Note 3

1 This error indicates that a backward command was initiated
with tape positioned off BOT and BOT was reached before
the command was completed. ID BRST and BOTS are also set.

2 During PE read or write operations, the postamble was not
detected to be the correct length.

3 During a PE write operétion, an error detected in any track
sets DATA CHK.

4.3.15 Error Multiplex (ERRMX 0-7,P)

The nine Error Mulfiplex lines are asserted by the MTS to allow
transfer of additional error and reject status information. The
lines are valid only as a part of the ending status of the most
recently completed command (for example, after BUSY is reset).
One of four registers 1is multiplexed to the ERRMX bus, as
selected by SLXO, SLX1, and SLX2. Table 4-8 gives the ERRMX
decode for functional mode operation.

4.3.15.1 MUX BYTE O

ERRMX bits P through 0 are asserted upon detecting a dead track
during a read or a write operation. A dead track is caused by the
inability to detect correct data on a specific track on tape.
These bits are reset at the start of each new command.
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Table 4-8. Decode of Error Multiplex Bus for
Functional Mode Operation

MUX ERROR MULTIPLEX BIT
BYTE{ P 7 6 5 4 3 2 1 0 DESCRIPTION
0 |DTP DT7 D76 DTS5 DT4 DTS DT2 DT1 DT0 |Dead TracK
CRC WTM PART NOT END VEL DIAG
1 |JERR CHK UCE REC MTE USED DATA ERR MODE |Read/Write
CHK LTCH Errors
2 |TACH DA7 DA6 DAS5 DA4 DA3 DA2 DA1 DAQO [Diagnostic
: Aid Bits
NOT .
3 {WRTS EOQTS BOTS USED FPTS BWDS HDNS RDYS ONLS Status

4.3.15.2 MUX BYTE 1

The following bits of MUX Byte 1 are asserted when the cond1t1ons
defining the bit occur:

1. Cyclic Redundancy Character Error (CRC ERR)
The internal checks of data character CRC registers indicate
a loss of data integrity on tape. This error can occur during
read or write operations in GCR, or during write operations
in PE. DATA CHK is also asserted.

This error is also asserted if the CRC character associated,
with the buffer memory is found to be in error.

2. Write Tape Mark Check (WTM CHK)

The MTS is unable to write a tape mark correctly DATA CHK
and REJECT may also be asserted (refer to Table 4-9).
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Table 4-9. Status Lines Asserted With WTM CHK

ASSERTED LINES

WTM CHK | DATA CHK REJECT COMMENTS

The tape mark written does not
X X meet ANSI specifications but is
C readable as a TM.

The tape marK written is probably|"
not readable as a TM. Noise may

X X be left on tape and may not be
detected by any read or space
command.

Uncorrectable Error (UCE).

An uncorrectable error has been detected. This error can
occur during PE or GCR read or write commands. DATA CHK is
also asserted.

.- Partial Record (PART REC)

An IBG 1is detected before detecting end-of-data .characters.
This error can occur during PE or GCR read or write commands.
DATA CHK is also asserted.

Multiple Track Error (MTE)

Two or more tracks are detected in error. This error can
occur during PE or GCR read or write commands. DATA CHK is
also asserted except during a GCR read. In GCR read mode,
DATA CHK is set only if the error can not be corrected.

End of Data Check (END DATA CHK)

The end-of-data characters are not detected, or the preambles
and postambles do not meet format requirements. This error
can occur during PE or GCR read or write commands. DATA CHK
is also asserted.

Velocity Error (VEL ERR)

The MTS speed indication is outside acceptable limits. This
error can occur during PE or GCR write commands. DATA CHK is
also asserted.

Diagnostic Mode Latch (DIAG MODE LTCH)

The diagnostic mode of operation has been set in the MTS.
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4.3.15.3 MUX BYTE 2

ERRMX bit P is the digital tachometer (TACH) from the MTS and
contains information concerning tape speed and distance. This
line is used in certain diagnostic routines and is valid during
commands as well as after the command is completed.

ERRMX bits 7 and 6 (DA7 and DAB) are used during diagnostic mode
operation only.

Various reject codes are asserted on bits 5 through 0 under their
defining conditions. The reject code 1is the octal equivalent of
bits DAS through DAO with bit DA5 being most significant and bit
DAQ being least sig