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1.0 INTRODUCTION

The purpose for this document is to provide a functional description of the
Wangtek Single Board Formatter, detailing specific host commands implemented
in the manner in which the tape drive is controlled, monitored, the method of the
status and error reporting to the host, and the diagnostic capabilities of the
formatter.

The Wangtek Single Board Formatter, also referred to as simply the SBF, is
designed to interface with the Series 5000E and the Series 5125E Basic Drives via
the QIC-36 basic streaming tape drive interface. The SBF provides for the
implementation of standard set of QIC-02 defined streaming commands with the
host adapter. The SBF is a microprocessor-based formatter. Most of its
operating characteristics are under firmware control; thus, other optional
commands can be implemented by simply upgrading the firmware.

2.0 DEFINITIONS

The following is a definition of the terminology used throughout this document for
futher reference.

block A group of 512 consecutive bytes of data which are transferred as
a unit.

BOM Beginning of Media, the start of recordable area of tape on the
initial track (track 0).

BOT Beginning of Tape, a marker indicating the beginning of tape.

cartridge Refer to ANSI Specification X3.55-1982.

command The instruction byte which specifies the operation to be
performed.

continuable Any error after which an operation can be continued by issuing
another command.

device The formatter as described herein; used interchangeably with
SBF.

drive A device used to store and recover data onto and from magnetic
tape.

EOT End of Tape, the marker indicating the end of tape.

erase To remove magnetically recorded data from the tape.

EW Early Warning, a marker indicating the approaching end of the

permissable recording area.
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FIGURE 1.0 SINGLE BOARD FORMATTER
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Any condition which prevents the performance of a potential
command or the continuance of the current operation.

An error which causes an operation to be aborted and requires
that operation to be started over.

A magnetically recorded identification mark.

Load Point, a marker indicating the beginning of the permissable
recording area.

A Read operation that logically repositions the tape and does not
transfer data to the controller.

Bytes transmitted indicating the current condition of a device.

A tape drive that is designed to maintain continuous tape motion
without the requirement to start and stop within an inter-record
gap. If tape motion is interrupted for any reason, the drive must
re-position the tape by moving far enough in the reverse direction
to allow the tape to be brought up to speed in the forward
direction before it reaches the point at which the preceding
operation was terminated.

A condition developed when the controller transmits or receives
data at a rate less than that required by the device to maintain
streaming operation.

SPECIFICATION SUMMARY

Table 1.0 lists specification summary of the SBF.
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TABLE 1.0 SPECIFICATION SUMMARY

CHARACTERISTIC

TYPE/VALUE

Host Interface
Drive Interface
Data Interchange Format

Tape Drives Controlled
Transfer Rate

Recording Tracks/Format
Recording Code

Data Buffering

Write Re-tries

Read Re-tries

Error Detection

Soft Error Rate (Read)

Hard Error Rate (Read)

Temperatures:
Operating

Non-Operating

Relative Humidity
Altitude:
Operating
Non-Operating
Power Requirements

Power Dissipation
Physical Characteristics
Depth (inches/mm)
Width (inches/mm)
Height (inches/mm)
Weight

MTBF

MTTR

QIC-02 Standard Interface
QIC-36 Standard Interface

QIC-24 Standard for Data Interchange

or QIC-11 (Archive 8-inch)
Four (4) maximum

90 Kbytes per second

9 track serpentine

(0,2) Run length limited (G

(3) x 512-byte blocks,
(optional)

16 maximum
16 maximum
CRC (standard)
1 in 108 bits

1 in 1010 bits

+5 to +45 degrees C
(+41 to +113 degrees F)

-30 to +60 degrees C
(-22 to +140 degrees F)

20 to 80% non-condensing

-1000 to 10,000 feet
-1000 to 50,000 feet

+12 VDC @ 0.1 amps
+5 VDC @ 2.0 amps

11.20 Watts

5.5/139.7

7.75/193.75
0.65/16.51

0.5 pounds

25,000 power-on hours
Less than 30 minutes

CR encoding)
or 15 x 512-byte blocks
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4.0 INTERFACE

This section defines the host level streaming cartridge tape interface. The
interface is commonly referred to as QIC-02 interface. Data and comands are
transferred to and from the device on an eight bit bi-directional data bus using
asynchronous handshaking techniques to eliminate rigorous timing constraints. Up
to four formatters are supported on the interface.

4.1 INPUT/OUTPUT SIGNAL CONNECTOR AND CABLE

The signal connector on the formatter is a fifty conductor edge connector (See
Figure 2.0). Mating connector 3M type 3415-001 or equivalent shall be used. The
signal cable shall be a fifty conductor, flat ribbon cable. 3M type 3365/50 or
equivalent shall be used for the cable. This interface supports a total cable length
of three meters maximum using a cable of 100 ohms characteristic impedance
+10%.
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FIGURE 2.0 1/O SIGNAL CONNECTOR - J2
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4.2 INPUT POWER CONNECTOR - J3

The power connector is a 4-pin AMP connector (AMP 350211-01). The
recommended mating connector is AMP 1-480424-0.

4.3 FORMATTER POWER SUPPLY REQUIREMENTS

The voltages and currents required to operate the SBF are shown in Table 2.0
along with the applicable pin numbers of the J3 power connector.
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TABLE 2.0 FORMATTER POWER SUPPLY REQUIREMENTS

COMMENTS
PIN PIN VOLTAGE VOLTAGE CURRENT REFERENCE
NUMBER NAME MINIMUM  MAXIMUM OPER. NOTES
1 V12+ 11.6 12.4 0.1A +12VDC
(See Note 2)
2 V12- +12VDC Return
3 V5- +5VDC Return
4 V5+ 4.85 5.25 2.0A +5VDC

(See Note 2)

NOTE 1. Must be tied together and to ground at one point in power supply.

NOTE 2. All voltages measured at formatter power connector.

4.4 INTERFACE SIGNAL LEVELS
All signals to the host from the SBF are standard TTL levels as follows:

False, (Logic @) = High = 2.4 to 5.25 VDC
True, (Logic 1) = Low = 0.0 to 0.55 VDC

All signals to the SBF should be standard TTL levels as follows:

False, (Logic @) = High = 2.0 to 5.25 VDC
True, (Logic 1) = Low = 0 to 0.8 VDC

Voltages should be measured at the SBF Connector J2.

4.5 SIGNAL LOADING

Signals from the host to the SBF should be loaded on the interface by no more
than 2.0mA plus the required terminations.

Signals from the SBF to the host are loaded on the interface by no more than
2.0mA plus the required terminations.
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4.6 SIGNAL TERMINATIONS

All host/controller interface signals must be terminated in 220 ohms to +5 VDC
Resistance tolerance will be +5 percent.
directional data bus and the four control signals from the host to the controller
are terminated at the controller. The bi-directional data bus and the four signals
from the controller to the host must be terminated at the host.

and 330 ochms to ground.

illustrates the host/controller interface signal termination requirements.
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4.7 INTERFACE CONNECTOR - BASIC DRIVE
The interface connector (J1) to the Series 5000E basic drive is a 50 conductor flat

ribbon cable. The recommended mating connector is a 3M P/N 3425 or
equivalent.

4.8 I/0 PIN ASSIGNMENTS - BASIC DRIVE (J1)
PIN# MNEMONIC TO DESCRIPTION
02 GO- D Go control for capstan motor
04 REV- D Direction control for capstan motor
06 TR3- D Track Select Bit #3
08 TR2- D Track Select Bit #2
10 TR1- D Track Select Bit #1
12 TRO- D Track Select Bit #0
14 RST- D Reset
16 DS3- D Drive Select #3 control
18 DS2- D Drive Select #2. control
20 DS1- D Drive Select #1 control
22 DSOo- D Drive Select #0 control
24 HC- D Select Operation with type of tape
26 RDP- F Read Pulse output
28 UTH- F Upper tape hole position code
30 LTH- F Lower tape hole position code
32 SLD- F Selected Response from drive
34 CIN- F Cartridge in place
36 USF - F Unsafe condition (Write Protect)
38 TCH- F Tachometer Pulses from capstan
40 WDA- D Write Data signal
42 WDA+ D Write Data signal (inverse)
44 N/A Reserved for future use
46 HSD- D High speed select control
48 WEN- D Write Enable control
50 EEN- D Erase Enable control
NOTE: All odd pins are signal returns, which should be connected to ground at

both the drive (D) and SBF (F).
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4.9 I/O PIN ASSIGNMENTS - HOST ADAPTER (32)
PIN# MNEMONIC TO DESCRIPTION
02-10 N/A Reserved for future use
12 HB7- B Host Bus Bit #7, MSB
14 HB6- B Host Bus Bit #6
16 HBS- B Host Bus Bit #5
18 HB4- B Host Bus Bit #4
20 HB3- B Host Bus Bit #3
22 HB2- B Host Bus Bit #2
24 HB1- B Host Bus Bit #1
26 HBO- B Host Bus Bit #0, LSB
28 ONL- F Online
30 REQ- F Request
32 RSTC- F Reset Controller
34 XFR- F Transfer
36 ACK- H Acknowledge
38 RDY- H Ready
40 EXC- H Exception
42 DIR- H Direction
44-50 N/A Reserved for future use

NOTE: All odd pins are signal returns, which should be connected to ground at
. both the drive, and the SBF. B=Bi-directional, F=SBF, H=Host.

5.0 CONTROL LINES
5.1 RESET

This signal is generated by the host. All SBF's connected to the bus are reset and
operating parameters are initialized. After RESET, the SBF with address O takes
command of the bus and activates EXCEPTION.

5.1.1 No device with address 0. The bus stays in a nonactive state and no
indication is given to the controller. After a time-out, the controller
may issue a select command to select another device.

5.2 EXCEPTION

This signal is generated by the SBF to indicate that the SBF has information for
the host. After a RESET, EXCEPTION is always asserted by the selected device.
EXCEPTION may be asserted during an operation and should be treated with
priority. After EXCEPTION, the only legal command that should be transmitted
to the device is Read Status.
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5.3 ONLINE

This signal is generated by the host and is true when the device is either writing,
reading or searching. In all other operations, the state of this signal is not
relevant. Deasserting the ONLINE signal terminates a write or read operation
and rewinds the tape to BOT. During deselection and selection of devices while at
position, care must be taken to avoid unwanted rewinds as a result of the ONLINE
signal. Following a write or read operation, the device does not perform rewind
when deselected with ONLINE asserted. When reselected the device will sample
the state of ONLINE. A rewind does not occur if selection is made with ONLINE
asserted or deasserted. However, the host must assert ONLINE prior to any
subsequent read or write operations.

5.4 REQUEST
This signal is generated by the host to initiate and execute command transfers.
REQUEST is also used to handshake with READY when transferring status
information from the SBF to the host. This signal should be asserted only when an
EXCEPTION or READY is asserted.
5.5 READY
This signal is generated by the SBF to indicate one of the following conditions:
(1) The SBF is available to receive and execute a new command.
(2) A new block is ready for transfer during a read or write operation.
(3) The SBF is ready to receive a new block during write operation.
(4) The SBF is ready to transfer status information to the host when
REQUEST is asserted.
5.6 TRANSFER
This signal is generated by the host to indicate that data is being placed on the
data bus in write mode or that data has been taken from the bus in read mode.

TRANSFER is used in conjunction with ACKNOWLEDGE to move data between
the SBF and host.
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5.7 ACKNOWLEDGE

This signal is generated by the SBF to indicate that data has been accepted from
the data bus in write mode or that data is being placed on the bus in read mode.
ACKNOWLEDGE is used in conjunction with TRANSFER to move data between
the SBF and host.

5.8 DIRECTION

This signal is generated by the SBF to indicate the direction of the bus. The

asserted state of DIRECTION indicates that transfers are from the SBF to the
host.
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6.0 COMMAND/STATUS

The SBF includes firmware implementation of all standard QIC-02
commands as follows, including the carresponding 8-bit OP Code:

COMMAND OP CODE HEX
BIT 7654 3210
Select Drive "0" 0000 0001 01
Select Drive "1" 0000 0010 02
Select Drive "2" 0000 0100 04 (Not Used)
Rewind to BOT 0010 0001 21
Erase Tape 0010 0010 22
Initialize (Retension) Tape 0010 0100 24
Write Data 0100 0000 40
Write File Mark : 0110 00co 60
Read Data 1000 0000 80
Read File Mark 1010 0000 A0
Read Status 1100 0000 Co
Select QIC-11 Format 0010 O01l10 26
Select QIC-24 Format 0010 0111 27

Power-On/Reset
All unimplemented, reserved, and unassigned commands will return a illegal
command status from the SBF.
6.1 COMMAND DESCRIPTIONS

This section defines the commands which are implemented by the SBF.

6.1.1 SELECT (DEVICE N) COMMAND.

The SELECT command selects one of up to two devices. The device remains
selected until changed by either a RESET or another SELECT command.

Before a new device is selected, the device's tape must be rewound to BOT,
otherwise the SBF will return an illegal command status to the host.

In the case where no device is selected due to a RESET (NO DEVICE IS PRESENT)

or the attempted selection of a nonexistent device, the host may then issue a
SELLECT command to identify another device.

6.1.2 REWIND COMMAND

The REWIND command positions the tape in the device at BOT. The normal
completion of this command causes READY to be asserted.
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6.1.3 ERASE COMMAND

The ERASE command completely erases the tape in the drive. The command
moves the tape in the selected device to BOT, activates the erase head and moves
to EOT, deactivates the erase head and moves the tape back to BOT. In addition,
this command performs all the functions of the INITIALIZATION command. The
normal completion of this command causes READY to be asserted.

6.1.4 INITIALIZATION COMMAND

The INITIALIZATION command conditions the tape in the device according to the
recommendations of the media manufacturer. The command moves the tape in
the selected device to BOT, then to EOT and then back to BOT. The normal
completion of this command causes READY to be asserted.

6.1.5 WRITE COMMAND

The WRITE command causes data to be written on the tape in the device. The
host must assert ONLINE before issuing the WRITE command. Then, the device
transfers data. The READY line is asserted when the device is ready for a data
block transfer. When the READY line is asserted, the host can terminate transfer
of write data by alternatively issuing a WRITE FILE MARK command or
deactivating ONLINE. Deactivating ONLINE causes a file mark to be written (if
not preceded by a WRITE FILE MARK command) and the tape is rewound to BOT.
Note: A WRITE command following cartridge insertion, RESET, or any command
which positions the tape at BOT will commence recording at BOM. Otherwise,
recording will commence at the current tape position. If, between blocks, the
controller starts data transfer by asserting TRANSFER before the device asserts
READY, then the behavior of the READY signal is device dependent. The device
will, regardless of the way READY is handled, continue the TRANSFER and
ACKNOWLEDGE handshaking correctly so that no data is lost.

When EW is detected while recording on the last track, the SBF ceases to transfer
additional data blocks from the host. The device completes writing the current
write block in progress, terminates the WRITE command, and reports EOM by
means of an EXCEPTION and READ STATUS. The SBF allows the transfer of two
additional blocks of data with WRITE commands after the receipt of EOM.
—owever, EXCEPTION is asserted for each block transferred. The SBF will
accept the READ STATUS and WRITE FILE MARK command after detection of
EOM.

6.1.6 WRITE FILE MARK COMMAND

The WRITE FILE MARK command causes a FILE MARK to be written on the tape
in the device., A WRITE FILE MARK command following cartridge insertion,
RESET, or any command which positions the tape at BOT commences recording
from BOM. Otherwise, recording commences from the current tape position. The
normal completion of this command causes READY to be asserted. Deasserting
ON LINE causes the tape to rewind to BOT.
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6.1.7 READ COMMAND

The READ command causes data to be read from the tape in the device. The host
must assert ONLINE before issuing the READ command. Then, device transfers
data. The READY line is activated when the device is ready for a data block
transfer. The READ command is terminated by the device if a file mark is
detected. The host is informed of file mark detection by means of an
EXCEPTION and a read status sequence. When READY is asserted, the host may
terminate the READ command by either:

(a) Deactivating ONLINE, which causes the tape to rewind to BOT, or
(b) Issuing another command.

A READ command following cartridge insertion, RESET, or any command which
positions the tape at BOT commences reading at BOM. Otherwise, the READ
command commences from the current tape position. If the host starts a data
transfer between blocks, before READY is asserted READY may not occur.

6.1.8 READ FILE MARK COMMAND

The READ FILE MARK command causes the tape in the device to move to the
EOM side of the next file mark. No data is transferred to the host. A READ
FILE MARK command following cartridge insertion, RESET, or any command
which positions the tape at BOT commences reading from BOM. Otherwise,
reading commences from the current tape position. The normal completion of
this command causes EXCEPTION to be asserted with FMD asserted.

6.1.9 READ STATUS COMMAND

The READ STATUS command causes the device to transfer to the host
information about itself. The device transfers six bytes of status information.
The normal completion of this command causes READY to be asserted. The
READ STATUS command must be issued in response to an EXCEPTION condition.
Any other command will be rejected by the SBF if an EXCEPTION condition
exists.

6.1.10 SELECT QIC-11 FORMAT

If the SBF being used has a firmware with default data format of QIC-24, then the
SELECT QIC-11 FORMAT command will cause the SBF to write or read data in
the QIC-11 (Archive eight-inch) format.

This command should be issued only when the selected drive is READY and the
inserted cartridge is at BOT. The SBF will accept the command if a cartridge is
not inserted; however, it will then assert EXCEPTION, informing the host of no
cartridge in place. If the command is given during a READ or WRITE operation,
the SBF will reject it as an illegal command, and the tape will be rewound to BOT.
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6.1.11 SELECT QIC-24 FORMAT

If the SBF being used has a firmware with default data format of QIC-11, then the
SELECT QIC-24 FORMAT command will cause the SBF to write or read data in
the QIC-24 format.

This command should be issued only when the selected drive is READY and the
inserted cartridge is at BOT. The SBF will accept the command if a cartridge is
not inserted; however, it will then assert EXCEPTION, informing the host of no
cartridge in place. If the command is given during a READ or WRITE operation,
the SBF will reject it as an illegal command, and the tape will be rewound to BOT.

6.1.12 POWER-ON/RESET

The POWER-ON/RESET sequence provides the host with the information on power
on occurrences in the device. It also provides a convenient mechanism for
initializing the device during hardware and software debugging of the host
interface.

A power-on condition or a pulse on the reset line resets the device, and forces it
to assert EXCEPTION. When the power on reset times out or when the reset
pulse terminates, the device initializes operating parameters and defaults to drive
0 for subsequent commands. The device waits for the host to issue a command. If
the command issued was a READ STATUS command, the device now executes the
command by transferring the six required status bytes, and sets bit 0 of byte 1
(the second byte) to indicate that power-up or a reset occurred.

6.2 STATUS DESCRIPTION

All DEVICE STATUS is contained in 6 byte groups as defined in the following
sections.

6.2.1 STATUS BYTE SUMMARY

Table 3.0 presents a summary of the 6 status bytes returned by the Read Status
command.
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TABLE 3.0 STATUS BYTES

BYTEO  BYTE 1 Ao DESCRIPTION
BIT 76543210 76543210
trrrrend L B POR power on/reset occurred
rrerrnn I POR  power on/reset occurred
rrrrrrn L ittt RES reserved for end of recorded media
rrrrrnn R et RES reserved for bus parity
rrerrrn RN error
RERRERA [ 18 [, BOM  beginning of media
RRRRRRE! [ [P MBD  marginal block detected
REERRRE] lfommmmmmeeeee o NDT no data detected
RERRERE [P — ILL illegal command
IRERRERE! I ST1 status byte 1 bits
IR IR TN I O FIL file mark detected
L I S BNL  bad block not located
LI 1 UDA  unrecoverable data error
O EOM  end of media
I S WRP  write protected cartridge
S DFF  device fault flag
| fmmmccmecccmmmmmm——————— CNI cartridge not in place
fommmmmmmmmmmcmmmmcma—————- STO status byte O bits
MSB LSB
BYTE 2 BYTE 3 DEC  data error counter
BYTE 4 BYTE 5 URC  underrun counter
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STATUS BYTE DESCRIPTION

Bytes 0 and 1 contain exception status (EXC) to define the reason that the device
asserted EXCEPTION. A description of each status bit is as follows:

STATUS

BYTE 1

BIT 0O:

BIT 1:
BIT 2:
BIT 3:

BIT 4:

BIT 5:

BIT 6:

POR - The Power On/Reset bit is set after the host asserts RESET or
when the controller is powered up. The bit is reset by a Read Status
Sequence.

RES - Reserved
RES - Reserved

BOM - Beginning of Media bit is set whenever the cartridge is logically
at beginning of tape, track 0. The bit is reset when the tape moves
away from beginning of tape. This is the only bit in this byte that does
not set EXCEPTION when it goes true, nor is it reset by the Read
Status Sequence.

MBD - The Marginal Block Detected bit is set when the formatter
takes more than eight but less than sixteen retries to read a block with
correct CRC. This status bit warns the host that the tape is marginal
and should be replaced. This bit is reset by the READ STATUS
sequence. i

NDD - No Data Detected bit is set when an unrecoverable data error
occurs due to lack of recorded data. Absence of recorded data is the
failure to detect a data block within 20 inches of tape after three
consecutive retries. This bit is reset by a Read Status Sequence.

ILL - Illegal command bit is set if any of the following occurs. The bit
is reset by a Reset Status sequence.

a. SELECT command is issued with no drives or more than one drive
indicated.

b. ONLINE not asserted when a WRITE, WRITE FILE MARK, READ
or READ FILE MARK command is issued.

c. A command other than WRITE or WRITE FILE MARK is issued
during the execution of a Write Data sequence.

d. A command other than READ or READ FILE MARK is issued
during the execution of a Read Data sequence.
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BYTE 1

BIT 7:

STATUS

e. A command to SELECT a new drive is issues when the current
drive's tape is not at BOT.

ST1 - Status Byte 1 bit is set if any other bit in Status Byte 1 is set.

BYTE O

BIT 0O:

BIT 1:

BIT 2:

BIT 3:

BIT 4:

BIT 5:

BIT 6:

BIT 7:

FMD - File Mark Detected bit is set when a File Mark is detected
during a Read Data or Read File Mark sequence. The bit is reset by a
Read Status sequence.

BNL - Block in error Not Located bit is set when an unrecoverable
read error occurs and the formatter can not confirm that the last
block transmitted was the block in error. The bit is reset by a Read
Status sequence.

UDE - Unrecoverable Data Error bit is set when the formatter cannot
read a block after sixteen retries and obtain a correct checksum. The
UDE bit is also set when the formatter cannot correctly write a block
within sixteen retries. It is also set when the formatter cannot locate
a block. The UDE bit is reset by a READ STATUS sequence.

EOM - End of Media bit is set when the logical early warning hole of
the last track is detected during a write operation. This bit will
remain set as long as the drive is at logical end of media. The EOM
bit will not be reset by a Read Status sequence.

WRP - Write Protected bit is set if the cartridge write protect plug is
set in the file protect "safe" position. Operator must change the write
protect plug position before the status bit will reset.

DFF - Device Fault Flag bit is set when the drive detects a problem
other than data errors during command execution. RESET or READ
STATUS sequence will reset this bit.

CNI - Cartridge Not in Place bit is set if a cartridge is not fully
inserted into the drive. Operator must correct the condition before
the status bit will reset.

STO - Status Byte O bit is set if any other bit in Status Byte O is set.

Refer to EXCEPTION STATUS SUMMARY and EXCEPTION STATUS
DESCRIPTION for further explanation.
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Bytes 2 and 3 contain the data error counter (DEC) which accumulates the number
of blocks rewritten for WRITE operations and the number of soft read errors
during READ operations. These bytes are cleared by a Read Status sequence.

Bytes 4 and 5 contain the underrun counter (URC) which accumulates the number
of times that streaming was interrupted because host failed to maintain minimum
throughput rate. These bytes are cleared by a Read Status sequence.

6.2.3 EXCEPTION STATUS SUMMARY
Byte 0 Byte 1 Description
1. 110X0000 00000000 No Cartridge
2. 00100000 0oooo0a0 Device Fault Flag
3. 10010000 X000X000 Write Protected
4. 10001000 00000000 End of Media
5. 100X0100 10001000 Read or Write Abort
6. 100X0100 00000000 Read Error, Bad Block Xfer
7. 100X0110 00000000 Read Error, Filler Block Xfer
8. 100X0110 10100000 Read Error, No Data
9. 100X1110 10100000 Read Error, No Data & EOM
10. 100X0001 00000000 Read a Filemark
11. XXXX0000 1100X000 Illegal Command
12, XXXX0000 1000X001 Power On/Reset
13.  10o0Xooo1 00010000 Marginal Block Detected (Not Used)

NOTE: "X" denotes either 0 or 1 condition.

6.2.4 EXCEPTION STATUS DESCRIPTION

1. NO CARTRIDGE - Selected drive did not contain a cartridge
when BOT, RET, ERASE, WRITE, WFM, READ or RFM was issued or cartridge
was removed while the drive is selected. FATAL.

2. DEVICE FAULT FLAG - The drive detected a problem other than
data errors during command execution. FATAL.

3. WRITE PROTECTED - Selected drive contained write protected
(safe) cartridge when ERASE, WRITE, or WFM was issued. FATAL.

4. END OF MEDIA - Tape has passed the logical early warning hole
of the last track during WRITE command. CONTINUABLE.

5. READ OR WRITE ABORT - The maximum limit of same block
rewrites occurred during a WRITE or WFM command or unrecoverable reposition
error occurred during a WRITE, WFM, READ, or RFM command... Tape has
returned to BOT. FATAL.
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6. READ ERROR, BAD BLOCK XFER - The maximum limit of same
block retrys failed to recover block without CRC error, last block transferred
contained data from the erroneous data block for off line reconstruction.
CONTINUABLE.

7. READ ERROR, FILLER BLOCK XFER - The maximum limit of
same block retrys failed to recover block without CRC error, last block

transferred contained filler data to keep total block count correct.
CONTINUABLE.

8. READ ERROR, NO DATA - No recorded data found on tape for
20 inches. CONTINUABLE.

9. READ ERROR, NO DATA & EOM - The maximum limit of same
block retries failed to recover the next or subsequent blocks and the logical end of
tape holes on the last track were encountered. CONTINUABLE.

10. FILEMARK READ - A filemark block was read during a READ or
RFM command. CONTINUABLE.

11. ILLEGAL COMMAND - One of the following events occurred:
a. Attempt to select other than one drive.

b. Attempt to change drive selection when tape has been moved
away from BOT by a read or write operation.

c. Attempt to BOT, RETENSION, or ERASE simultaneously.

d. Attempt to WRITE, WFM, READ, or RFM with ONLINE not
asserted.

e. Attempt to issue a command other than WRITE or WFM
during a WRITE command. FATAL.

f. Attempt to issue a command other than READ or RFM during
a READ command. FATAL.

g. Attempt to issue any command not implemented.

12. POWER ON/RESET - A power on/reset or a reset by the host has
occurred. FATAL.

13. MARGINAL BLOCK DETECTED - A data block was detected by
the device after more than eight but less than sixteen retries. CONTINUABLE.
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7.0 INTERFACE TIMING
Interface signal timing is specified in the following timing sections and
corresponding timing diagrams.
7.1 RESET TIMING
Figure 4.0 presents the interface timing diagram which results from the assertion

of RESET. As indicated in the diagram the host is required to maintain reset
assertion for at least 25 microseconds.

7.2 READ STATUS TIMING

A hardware reset or a power on reset (generated by the drive) will generate an
Exception condition, indicated by the assertion of EXCEPTION on the interface.
The host clears Exception by performing a Read Status command. Figure 5.0
shows the timing for the Read Status command.

7.3 SELECT COMMAND TIMING

The SBF will respond to the Select Command as defined by the QIC specification.
The unit will produce an Exception condition if a drive other than O is selected.
Timing for the Select Command sequence is shown in Figure 6.0

7.4 POSITION COMMAND TIMING

Figure 7.0 illustrates timing for the Rewind, Erase, and Retension commands.

7.5 WRITE DATA TIMING

One of the two major commands of the unit is Write Data. This is the mechanism
by which user data is recorded on the tape media. Figure 8.0 shows the Timing
Diagrams associated with this command.

7.6 READ DATA TIMING

Once data has been recorded on tape it is recovered by the Read Data command,
the second major command. Figure 9.0 presents the interface timing for the Read
Data command.
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7.7 WRITE FILE MARK COMMAND TIMING
The File Mark is a method by which the user can separate logical or physical
records on the tape. The Write File Mark Command Timing diagram is shown in
Figure 10.0.
7.8 READ FILE MARK COMMAND TIMING

To position the tape at a file mark a Read File Mark Command is issued. Figure
11.0 shows the timing for this command.

7.9 SBF RESPONSE TIMING TO QIC-02 COMMANDS

Figures 12.0 through 19.0 are timing diagrams giving the SBF response times in
comparison to the QIC-02 commands.
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FIGURE 4.0 RESET TIMING DIAGRAM
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ACTIVITY CRITICAL TIMING
T1 - HOST ASSERTS RESET N/A
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