























































































































93-09612-998

General Description

Table 1-33. Mode Sense Data Format

Bit —— 7 5 4 3 2 1 0
Byte 0 0 0 0 1 0 1 1
Byte 1 0 0 0 0 0 0 0
Byte 2 WP 0 BM SPEED
Byte 3 0 0 0 1 0 0 0
Byte 4 DENSITY CODE
Byte 5 0 0 0 0 0 0 0
Byte 6 0 0 0 0 0 0 0
Byte 7 0 0 0 0 0 0 0
Byte 8 RESERVED (ZEROS)
Byte 9 BLOCK LENGTH (MSB)
Byte 10 BLOCK LENGTH
Byte 11 BLOCK LENGTH (LSB)

Byte 0:

Sense Data Length: Length in bytes of the following data (0B Hex)

Byte 1:

Medium Type (00 Hex)

Byte 2:

Bits 0-3 (SPEED): Code values for the Speed field are as follows:

Code (Hex)

Speed
Default Speed (low)
Low Speed

Hi-Speed

Bit 4 (BM): If the BM (Buffered Mode) Bit is set to ONE, the Controller reports Good
Status on Write Commands as soon as the data has been transferred to the Controller

Buffer.

Bit 7 (WP): If the WP (Write Protect) Bit is set to ONE, it indicates that the tape is

Write Protected.
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Byte 3:
Block Descriptor Length (08 Hex)

Byte 4:
DENSITY CODE: Code values for the Density field are as follows:
Code (Hex) Density Code (Hex) Density
01 NRZI (800 bpi) 03 GCR (6250 bpi)
02 PE (1600 bpi) 06 DDPE (3200 bpi)
Bytes 5-8:

Bytes 5-8 will be returned as all ZEROs

Bytes 9-11:

Block Length: If the Block Length bytes are returned as zero, the specified unit is
operating in Variable mode.

If the Block Length bytes are returned as non-zero, the specified unit is operating in
Fixed Mode. The Fixed Block Length is specified by the value of the Block Length
Bytes.

1.10.3.16 LOAD/UNLOAD

The LOAD/UNLOAD Command (Table 1-34) will either Load or Unload a tape
depending on the value of the LOAD bit.

Table 1-34. UNLOAD Command (1B Hex)

Bit — g 7 6 5 4 3 2 1 0

- Byte 0 0 0 0 1 1 0 1 1
Byte 1 LUN RESERVED IMED
Byte 2 RESERVED

Byte 3 RESERVED

Byte 4 RESERVED LOAD
Byte 5 0 0 RESERVED FLAG | LINK

An IMED Bit of ONE causes the Drive to send Status immediately upon reception of a
Command.

An IMED Bit of ZERO causes the Drive to disconnect upon receipt of a Command,
and reconnect and send Completion Status when the Command execution is complete.

A LOAD Bit of ONE loads and positions the mounted tape to the BOT Marker and
sets the Controller Online.

A LOAD Bit of ZERO rewinds the tape to BOT, and sets the specified Tape Drive to
Off-Line. The Drive then rewinds tape from the take-up reel onto the supply reel, and
the tape reel can be removed from the Drive.
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1.10.3.17 RECEIVE DIAGNOSTIC RESULTS
The Receive Diagnostics Results Command (Table 1-35) requests that analysis data be
sent to the Initiator after completion of a Send Diagnostic command.

Table 1-35. RECEIVE DIAGNOSTIC RESULTS Command (1C Hex)

Bit —— = 7 6 5 4 3 2 1 0
Byte 0 0 0 0 1 1 1 0 0
Byte 1 . LUN RESERVED

Byte 2 RESERVED

Byte 3 ALLOCATED LENGTH (MSB)

Byte 4 ALLOCATED LENGTH (LSB)

Byte 5 0 0 RESERVED FLAG | LINK

The Allocation Length specifies the number of bytes to be sent to the INITIATOR as
diagnostic data.

The Controller allocates 9 bytes of data. If the Allocation Length is greater than 9
bytes, only 9 bytes are sent.

Diagnostic data sent by the Controller is shown in Table 1-36.

Table 1-36. DIAGNOSTIC RESULTS Data

Bit ——— 7 6 5 4 3 2 1 0
Byte 0 ERROR NUMBER

Byte 1 | TEST NUMBER

Byte 2 INFORMATION BYTE (MSB)

Byte 3 INFORMATION BYTE

Byte 4 INFORMATION BYTE (LSB)

Byte 5° EXPECTED DATA BYTE

Byte 6 ACTUAL DATA BYTE

Byte 7 STATUS BYTE 1

Byte 8 STATUS BYTE 2
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Byte 0:

Error Number: If the Error Number is returned as 00 Hex, then the Command
completed successfully. Any other Code indicates the cause of the error.

Code Code

(Hex) Failure (Hex) Failure
80 Dynamic RAM data error 85 Block Length error
81 Write File Mark error 86 Data error
82 Erase error 87 Tape Parity error
83 Rewind error 88 Read Reverse error
84 Blank Tape error 89 Abnormal status

Test Number: Any Test Number other than zero indicates that the test failed.

Information Bytes:

Bytes 2-4. - A Dynamic RAM error causes Bytes 2 thru 4 to indicate the failed
RAM Address.

A Block Length Error causes Bytes 2 thru 4 to indicate the difference between the
Requested Block Size and the Actual Block Size from tape.

Bytes 5, 6. - A RAM Data Error causes Byte 5 to contain the Expected Data and
Byte 6 to contain the Actual Data Byte.

Status Bytes 1 and 2 indicate Status of the Tape Drive per Table 1-37.

Table 1-37. Diagnostic Results Status Bytes

Status Bit Meaning Status Bit Meaning
Byte Byte
1 7 Formatter Busy 2 7 Parity Error

6 Data Busy 6 File Mark
5 Check Char Cate 5 Buffer Overflow
4 End of Tape 4 Hi Speed
3 Ready 3 NRZI
2 Rewinding 2 BOT
1 File Protect 1 FBSY Int
0 On Line 0 DBSY Int

1.10.3.18 SEND DIAGNOSTIC

The Send Diagnostic Command requests the Controller to perform diagnostic tests on
itself and/or the specified tape unit.

After completion of the Send Diagnostic Command the INITIATOR should issue a
Receive Diagnostic Results Command to check on the results of the diagnostics tests.
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General Description
Table 1-38. SEND DIAGNOSTIC Command (1D Hex)

Bit ——— 7 6 5 4 3 2 1 0
Byte 0 0 0 0 1 1 1 0 1
Byte 1 LUN 0 0 STEST 0 UNIT
Byte 2 RESERVED
Byte 3 ~ PARAMETER LIST LENGTH (MSB)
Byte 4 PARAMETER LIST LENGTH (LSB)
Byte 5 0 0 RESERVED FLAG | LINK
SELF TEST: Setting the Self Test (STEST) Bit to ONE, instructs the Controller to run

UNIT TEST:

the Dynamic Ram test. There is no tape motion, the Controller ignores
the Parameter List Length Bytes, and does not request Parameter
Information. If the Self Test completes successfully, the Command
terminates with the Controller sending GOOD Status, otherwise, the
Command terminates and the Controller sends Check Condition Status and
sets the Sense Key in the Extended Sense to Hardware Error.

If the Self Test (STEST) Bit is set to ZERO and the UNIT Bit is set to
ONE, the Controller will request that the Parameter List Length
information (Bytes 3 and 4) be included in the Command.

The Parameter List Length Bytes specify to the Controller the number of
bytes that will comprise the parameter list (Table 1-39) that will be
transferred to the INITIATOR in response to this Command.

STEST UNIT ACTION
0 0 No action, GOOD status returned
0 1 Motion Test 1-5
1 0 SELFTEST DRAM
1 1 SELFTEST DRAM
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Table 1-39. PARAMETER LIST DATA FORMAT

93-09612-998

Bit — g 7 6 5 4 3 2 0
Byte 0 TEST 1 - PASS COUNT

Byte 1 TEST 2 - PASS COUNT

Byte 2 TEST 3 - PASS COUNT

Byte 3 TEST 4 - PASS COUNT

Byte 4 TEST 5 - PASS COUNT

Byte 5 TEST 5 - BLOCK LENGTH (MSB)

Byte 6 TEST 5 - BLOCK LENGTH (LSB)

Byte 7 TEST 5 - DATA BYTE

Byte 8 TEST 5 - DATA INCREMENT

The Pass Count, Bytes 0 thru 4,

specifies the number of passes that are to be

performed for the Tests listed (1 thru 5). For example to perform two passes of Test
4, the following Bytes would be transmitted as the

2 and three passes of Test
Parameter List:

Byte Value (Hex) Description
0 00 Pass Count Test 1
1 02 Pass Count Test 2
2 00 Pass Count Test 3
3 03 Pass Count Test 4
4 00 Pass Count Test §

D WO NN O

The Diagnostic Tests perform consecutively as listed above. The Hex value of each
Byte in the list designates the number of passes for each corresponding Test. That is:
Byte 0 specifies 0 pass for Test 1; Byte 1 specifies 2 passes for Test 2; etc.

any of the tests, the Controller terminates the Send
Diagnostic Command and sends a Check Condition Message. The INITIATOR should then

If an error is detected in

send a Receive Diagnostic Command to find the reason for the failure.

Test Descriptions:

TEST 1: Test 1 tests the basic motion functions of the tape unit:

Rewind

Write
Erase
Blank
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93-09612-998 General Description

TEST 2: Basic Read and Write functions of the Tape Drive are tested. Two hundred
and fifty six (256) blocks, each 8K bytes long are written to tape. The tape
is then rewound and verified in the forward and reverse directions.

TEST 3: Blocks of incrementing length are written to tape. The length of the 1st
block is 16 bytes, the 2nd, 32 bytes and subsequent block lengths being
incremented by 16 bytes per block until an 8K byte bloek is written. The
tape is then rewound and its contents verified.

TEST 4: The Data Buffer is tested. Initially the entire Buffer is written and verified
with a psuedo-random data pattern. The entire Buffer is then written to tape
in 128-byte blocks at high speed. This process is repeated four (4) times;
then the tape is rewound. The tape is then read, filling the entire Buffer,
and data is verified. The Read/Verification process is repeated four (4) times.

TEST 5: This test is a field service type scope test. Bytes 5 and 6 of the Parameter
List specify the length of the block to be written and read from tape. Byte
7 comprises the initial data byte; byte 8 specifies the byte increment. For
example, if the User wished to Write 128 byte blocks of all 1's, bytes 5-8
of the Parameter List would be:

Byte Value (Hex)
S 00
6 80
7 FF
8 00

Test 5 Writes the specified data and block length until EOT is detected, at which
point tape is rewound and read. No Parity/Data checks are performed during Test 5.

1.10.3.19 WRITE DATA BUFFER

The Write Data Buffer Command (Table 1-40) is used in conjunction with the Read

Data Buffer Command as a diagnostic function for testing the Controller Buffer
Memory and SCSI Bus integrity.

Table 1-40. WRITE DATA BUFFER Command (3B Hex)

Bit —— | 7 6 5 4 3 2 1 0
Byte 0 0 0 1T .11 0 1 1
Byte 1 LUN RESERVED MODE
Byte 2 BUFFER ID

Byte 3 BUFFER OFFSET (MSB)

Byte 4 BUFFER OFFSET

Byte 5 BUFFER OFFSET (LSB)

Byte 6 TRANSFER LENGTH (MSB)
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A.

Table 1-40. WRITE DATA BUFFER Command (3B Hex) Continued

Bit — g 7 6 5 4 3 2 1 0
Byte 7 TRANSFER LENGTH

Byte 8 TRANSFER LENGTH (LSB)

Byte 9 0 0 RESERVED FLAG | LINK

The Mode Field:

The Mode Field of Byte 1 controls data transfer as listed below and described in the
following subparagraphs:

Value (Hex) Mode
0 Combined Header and Data
1 Reserved
2 Data Mode
3 Reserved

1. Combined Header-and-Data Mode (0 Hex)

Mode Bits set to 00 instructs the Controller to ignore Bytes 2 thru 5 (which should
be set to 00 (Hex)), and return a four byte header consisting of Bytes 1, 6, 7, an#
8 followed by the data that accompany this Command.

For a 256-Kbyte version of the Controller, .if the User wishes to write to all
memory locations of the Controller Buffer, the Transfer Length should be set to
4004 (Hex). If the Transfer Length exceeds the Buffer size, the Controller sends
Check Condition Status and the sets the Sense Key in the Extended Sense to
lllegal Request.

2. Data Mode (2 Hex)

In this mode, the INITIATOR provides the TARGET Controller with Buffer Data in
one continuous data stream. The Data completely fills the Buffer in one series of
contiguous bytes. The Buffer ID Byte should be set to 00 (Hex). If the Buffer ID
is non-zero, the Controller sends Check Condition Status, and sets the Sense Key in
the Extended Sense to Illegal Request.

Buffer ID:

The Buffer ID Byte should be set to zero, otherwise, the Controller sends Check
Condition Status and sets the Sense Key in the Extended Sense to Illegal Request.

Buffer Offset:

The Buffer Offset is the address offset within the Controller Buffer where the data
is to be stored (should be set to 00 (Hex)).

Transfer Lag__t_ll:

The Transfer Length specifies the maximum number of bytes that shall be
transferred to the Controller Buffer. This value includes the number of data byt
to be transferred plus four. The four extra bytes comprise a four byte hea{
consisting of Bytes 1, 6, 7, and 8 in the CDB.
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The User should ensure that the Transfer Length * (data bytes + 4) does not
exceed the capacity of the Buffer. If Buffer capacity is exceeded, the Controller
sends Check Condition Status and sets the Sense Key in the Extended Sense to
Nlegal Request.

* If Buffer Offset is other than 00 (Hex), Transfer Length should be: data bytes
+ 4 + Buffer Offset.

1.10.3.20 READ DATA BUFFER

The Read Data Buffer Command (Table 1-41) is used in conjunction with the Write
Data Buffer Command as a diagnostic function for testing the Controller Buffer
Memory and the SCSI Bus integrity.

A.

Table 1-41. READ DATA BUFFER Command (3C Hex)

Bit ———p 7 6 5 4 3 2 1 0

Byte 0. 0 0 1 1 1 1 0 0

Byte 1 LUN RESERVED MODE

Byte 2 “ BUFFER ID

Byte 3 BUFFER OFFSET (MSB)

Byte 4 BUFFER OFFSET

Byte 5 BUFFER OFFSET (LSB)

Byte 6 ALLOCATION LENGTH (MSB)

Byte 7 ALLOCATION LENGTH

Byte 8 ALLOCATION LENGTH (LSB)

Byte 9 0 0 RESERVED FLAG | LINK
Mode Field:

The Mode Field of Byte 1 controls data transfer as listed below and described in
the following subparagraphs:

Value (Hex) Definition Value (Hex) Definition
0 Combined Header and Data 2 Data Mode
1 Reserved 3 Descriptor Mode

1. Combined Header-and-Data Mode

Mode Bits set to 00 instructs the Controller to ignore Bytes 2 thru 5 (which should
be set to 00 (Hex)), and send a four-byte header, per Table 1-43, followed by
Buffer Data previously transferred with the Write Buffer Command.
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B.

The Controller terminates Data transfer when the four-byte header plus Buffer Data
have been transferred, or when the header and all available data have begr
transferred to the INITIATOR, whichever is less.

The Read Buffer Header:

The Read Buffer Header (Table 1-42) that precedes the Data in a Combined-
Header-and-Data Transfer consists of a Reserved Byte (set to 00 Hex) and
three Available-Length Bytes. The latter bytes specify the total number of Date
Bytes that are available in the Controller Buffer. The number of Data Bytes
transferred following the Read Buffer Header is the lesser of the Allocation
Length minus four, or the Available Length.

Table 1-42. Read Buffer Header

Bit ——— 7 6 5 4 3 2 1 0
e

Byte 0 RESERVED

Byte 1 AVAILABLE LENGTH (MSB)

Byte 2 AVAILABLE LENGTH

Byte 3 AVAILABLE LENGTH (LSB)

2. Data Mode

In this mode, the Controller completely fills the Data Buffer with a series
contiguous data bytes. The Buffer ID Byte should be set to 00 (Hex). If the Buff
ID is non-zero, the Controller sends Check Condition Status, and sets the Sense
Key in the Extended Sense to Illegal Request.

3. Descriptor Mode

In this Mode, the Controller is instructed to transfer a maximum of four bytes of

Read Buffer Descriptor Information for the Buffer specified in the Buffer ID Byte.

If the Buffer ID Byte is non-zero, the Controller sends all ZEROs to the

INITIATOR. If the Allocation Length in the CDB is greater than four, the

Controllier sends four. Table 1-43 illustrates the Descriptor Mode Information Bloeck.
Table 1-43. Descriptor Mode Information Block

Bit— g 7 6 5 4 3 2 1 0
Byte 0 0 0 0 0 0 0 0 0
Byte 1 BUFFER CAPACITY (MSB)

Byte 3 BUFFER CAPACITY
Byte 4 BUFFER CAPACITY (LSB)
Buffer ID:

The Buffer ID Byte should be set to 00 (Hex), otherwise, the Controller se
Check Condition Status and sets the Sense Key in the Extended Sense to Illeg®
Request.
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C. Buffer Offset:

The Buffer Offset is the address offset within the Controller from where the data
is to be transferred (should be set to 00 (Hex)).

D. Allocation Length:
The Allocation Length specifies the maximum number of bytes that the INITIATOR
has allocated for the header and data. An Allocation Length of zero indicates that
no header or data shall be transferred. Any other value indicates the maximum
number of bytes, including Data plus Header, that shall be transferred. The User
should ensure that the Allocation Length plus the Buffer Offset does not exceed
the capacity of the Buffer.

1.11 HOST INTERFACE TIMING
Figures 1-3 thru 1-5 illustrate SCSI Timing.
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~ Bus Set Delay = maximum time from check of Bus Free (BSY
and SEL not asserted) until assertion of BSY and ID (1.8 us)
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Figure 1-4.

—— <Read Peripheral Device>

— Target asserts I/O and does not
! assert: C/D or MSG. Target then
: waits at least a Bus Settle Delay
I before asserting REQ.

:——Target also puts Data on the Bus at
| Deskew Delay before asserting REQ.

|
— Initiator takes Data and asserts
; ACK.

L— Data is no longer guarenteed valid.
|
——Target drops REQ.

I
:— Initiator drops ACK.

:—<Write Peripheral Device>

:—Target asserts REQ and does not

. assert [/O, C/D, or MSG.

|r——[nitiﬁltor asserts ACK and Data.
:——Target wait a Deskew Delay,&hen
| takes the Data; then drops REQ.
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SCSI Timing Diagram, Command, and Data Phases
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1.12 SCSI TIMING CONSIDERATIONS
1.12.1 SUSTAINED DATA TRANSFER RATE

To maintain streaming, the INITIATOR must maintain a minimum average data transfer
rate to or from tape according to tape speed and density as follows:

Table 1-44. Density/Speed and Data Transfer Rate

DENSITY (BPI) 800 1600 3200 6250
SPEED (NR2ZI) (PE) (DDPE) (GCR)
DATA XFERRATE| 50 IPS 40 KB/S 80 KB/S 160 KB/S  312.5 KB/S
IBG TIME 12 MS 12 MS 12 MS 6 MS
DATA XFERRATE| 100 IPS 40 KB/S 160 KB/S 320 KB/S 625 KB/S
IBG TIME 6 MS 6 MS 6 MS 3 MS
DATA TRANSFER RATE

1.12.2 COMMAND REINSTRUCT TIMING

For the 9612 to Sustain streaming operation with GCR Density at 100 ips, the Host
(INITIATOR) must meet the following Repeat Command Timing or Consecutive
Command Timing constraints:

1.12.2.1 REPEAT COMMAND ASSUMPTIONS

The INITIATOR commands the Controller to issue a Mode Select Command that
configures the Drive to operate at 100 ips in GCR Density. Consecutive buffered Write
Commands may be Fixed or Variable.
1.12.2.2 REPEAT COMMAND TIMING VARIABLES DEFINITIONS
Variables of Time, T, are in seconds:
a. TBF - Time interval from Bus Free condition to assertion of BSY. This defines
the Bus Free interval between INITIATOR/TARGET exchanges.

b. TSL - Time interval from BSY assertion to deasertion of SEL. This defines the
Arbitration and Selection Phase timing overhead for the INITIATOR.

¢c. TMT - Time interval from REQ assertion by TARGET to ACK assertion by
INITIATOR. This defines the Message Out Phase timing overhead for the
INITIATOR.

d. TCT - Time interval from REQ assertion by TARGET to ACK assertion by
INITIATOR for Command transfer. This defines the Command Out Phase timing
overhead for the INITIATOR.

e. TDT - Time interval from REQ assertion by TARGET to ACK assertion by
INITIATOR for Status transfer. This defines the Status-In Phase timing overhead
for the INITIATOR.

f. N = Number of bytes in block(s) to be written.
g. M = Number of blocks to be written.
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h. TTD = 1/(selected density x tape speed) [1/(6250x100)]
i. TGAP = Time required for an Interblock Gap.

jo It is assumed that: the INITIATOR/TARGET exchange is made up of two
Message Phases; and the Command Descriptor Block (CBD) is made up of six

bytes.
1.12.2.3 REPEAT COMMAND TIMING EXPRESSION
The following expression defines the maximum repeat command timing interval.

H

TBF SL = 2*TMT = S*TCT = TST = M*N'TTD < .001 +M*N*TTD GAP
The portion of the total time of all phases available to the initiator executing a
repeated command, shall be less than one millisecond plus the number of blocks to be
written, times the time required to transfer a block plus the number of blocks times
the interblock gap time.

=T + (M-1)*T

This expression takes into account the fact that, while being filled, the buffer is also
being emptied at a rate determined by the tape speed and recording density. This
means the faster the host executes its portion of the SCSI protocol and transfers data
into the buffer, the more time it will have to transfer the next block of data; i.e., a
longer reinstruct window.

For example, assume FIXED WRITE of two 2-kilobyte blocks are to be written at 6250
cpi and 100 ips. The initiator would then need to, on receiving the previous Command
Complete Message, leave the Bus Free Phase pass through the Execution phases up to
and including the Command Complete Message, in less than 8.6 milliseconds in order to
maintain streaming. In Variable Block mode the factor M is 1 and the reinstruct time
would be 4.2 milliseconds using 2-kilobyte blocks.

1-52
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SECTION II
INSTALLATION/ADJUSTMENTS

2.0 GENERAL

This section describes installation and adjustment of the Model 9602/9652 and 9612/9662
Tape Drives as it relates to the SCSI Interface. Because the 9602 and 9612 are
basically Model 9600A and 9610 Tape Drives with embedded SCSI Interface Boards, all
adjustments described in the 9600A/9650A and 9610/9660 Installation and Operation
Manuals are applicable to the 9602/9652 and 9612/9662. The following procedures
pertain only to the SCSI PCBA.

2.1 INSTALLATION

Except for interface cabling and connectors appropriate for the SCSI Bus, and specified
in Section I, installation is covered in the 9600A/9650A and 9610/9660 Installation and
Operation Manuals. Figure 2-1 illustrates location of the SCSI Controller, Interface
Connector, Formatter Cables, Terminators, and Set-up Switches.

2.2 ADJUSTMENTS, GENERAL

Except for switch settings pertaining to the SCSI Controller Board, which are described
in the following paragraphs, there are no adjustments.

2.2.1 SCSI CONTROLLER SWITCH SETTINGS

Before operating the Tape Drive, the control parameters for the SCSI Controller, listed
below, are set up by means of two eight position DIP switches, SW1 and SW2, as
follows. Tables 2-1 and 2-2 indicate switch section functions, which are described
below:

Table 2-1. Switech SW1 Functions

8 7 6 5 4 ; 3 2 1

PARITY | RETRY | MONITOR
SCSI ID SELECT WAIT | CACHE | INHIBIT | INHIBIT| ENABLE

Switech SW1 Functions

SW1-1 Monitor Enable:

The SCSI control program contains RS232 Monitor Routines that, by connecting an
RS232 Adapter, can read out to a Monitor Terminal, Command and Status
Information related to Controller activity.

Set SW1-1 to ON to accommodate an RS232 adapter, if connected.
Set SWI-1 to OFF if no RS232 adapter is installed.
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SW1-2 Retry Inhibit:

RETRY refers to Automatic Error Recovery: If an error is detected during a
Write Operation, the Controller causes the Drive to backspace over the block in
error, write a four (4) inch gap, and rewrite the record. If, after fourteen (14)
attempts to rewrite the block, an error still exists, the Controller terminates the
Write Operation. If an error is detected during a Read Operation the Controller
attempts to reread the block fourteen (14) times before terminating the Operation.

Set SW1-2 to OFF to enable Automatic Error Recovery.
Set SW1-2 to ON to inhibits Automatic Error Recovery.

SW1-3 Parity Enable:

Set SW1-3 to ON to enable the Controller to check Odd Parity for every Byte
received. (See SW2-4),

Set SW1-3 to OFF to disable Parity Check.

SW1-4 Variable Mode Buffering Inhibit:
Set SW1-4 to OFF to enable Buffered Read Commands in Variable Mode.

Set SW1-4 to ON to disable Buffered Read Commands. The Controller reads one
block at a time, thus preventing operation in Streaming Mode.

SW1-5 Wait:

WAIT refers to the Controller's ability to set up a Wait Condition if, when
performing a Buffered Mode Write Operation, another. Buffered Write Mode
Command is received.

With Wait enabled, the Controller holds the SCSI Bus in the Command Out Phase
until command execution is complete (or, if the next Command is another Buffered
Write Mode Command, until Buffer space is available).

With Wait disabled, If the Controller is performing a Buffered Mode Write
Operation, and another Command is received (except for another Buffered Mode
Write Command, and buffers are available), the Controller sends BUSY Status and
does not execute the command

Set SW1-5 to ON to enable the WAIT capability.
Set SW1-5 to OFF to disable the WAIT capability (send BUSY).,

SW1-6 thru -8 SCSI ID:

The output from switch sections 6 thru 8 constitutes a 3-bit binary code that
identifies (addresses) the Controller on the SCSI Bus. SW1-8 is the MSB, SWI-6 is
the LSB. Each Device on a SCSI Network must be set to a different Address via
these Switches. The binary values represented by these Addresses correspond to the
Bit positions in the ID Byte during the Arbitration Phase of Bus activity.

SCSI SCSI
SW1 -8 =7 -6 ID DATA BIT

OFF OFF OFF 0 DBO
OFF OFF ON 1 DB1
OFF ON OFF 2 DB2
OFF ON ON 3 DB3
ON OFF OFF 4 DB4
ON OFF ON 5 DB5
ON ON OFF 6 DB6
ON ON ON 7 DB7
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Table 2-2. Switch SW2 Functions

8 7 6 5 4 3 2 1
INQUIRY SPACE |INHIBIT RECOV'D| FIXED
QUALIFIER PAR ERR | RETRY ERROR |PWR ON

Switech SW2 Functions

2-4

SW2-1 Pixed Power-On:

FIXED PWR ON refers to the default condition of the SCSI Controller following a
Power-On Reset or a Bus Device Reset Message:

Set SW2-1 to ON to configure the SCSI Controller to Fixed Length Mode, High
Speed Operation, and Block Length set to 512 bytes.

Set SW2-1 to OFF to configure the SCSI Controller to the Variable Length Mode.

Switch SW2-2 Recovered Errors:

RECOV'D ERRORS refers to the reporting of Recovered Tape Errors.
Set SW2-2 to ON to enable Recovered Errors Report (Sense Key 01 Hex).
Set SW2-2 to OFF to disable Recovered Errors report.

SW2-3 Not used. Set to ON.

SW2-4 Inhibit SCSI Retries:

INHIB RETRY refers to the Controller's ability to retry a transaction if during a
Data Out or Command Phase a parity error is detected:
Set SW2-4 to ON to disables retries.

Set SW2-4 to OFF to enable retries. The Controller sends to the INITIATOR a
Restore Pointer Message and re-enters the Data or Command Phase awaiting the
re-transmittion of the Data or Command (Ref SW1-3).
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SW2-5 Space Parity Error:

SPACE PAR ERR refers to a Tape Error that could occur during SPACE Command
using Code 3 Hex (Ref Section I, SPACE Command). The setting of SW2-5
determines the definition of Physical End of Data as used in the SPACE Command.

Set SW2-5 to OFF to define Physical End of Data as 25 feet of blank tape.

Set SW2-5 ON to define Physical End of Data as 25 feet of blank tape or an
Unrecoverable Tape Error.

SW2-6 thru 8 Device Qualifier:

DEVICE QUALIFIER refers to the Device Qualifier Field in the INQUIRY Command
Data Block Sent to the INITIATOR in response to an INQUIRY Command (Ref
Section I). The output of SW2, sections 6 thru 8 correspond to the Device Type
Qualifier Code as shown in Table 2-3. The Qualifier Code is a 1-bit Code in a 7-
bit Field. :

Table 2-3. Device Qualifier

SWITCH SW2 SECTION * QUALIFIER
8 7 6 BIT CODE
0 0 0 0 00
0 0 1 1 01
0 1 0 2 02
0 1 1 3 04
1 0 0 4 08
1 0 1 5 10
1 1 0 6 20
1 1 1 7 40
* 0 =O0FF; 1 =O0ON
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SECTION III - DIAGNOSTICS

3.0 GENERAL

Diagnostics for the 9602/9652 and 9612/9662 Tape Drives operate as described in the
Model 9600A/9650A and 9610/9660 Installation and Operation Manuals.

SECTION IV - MAINTENANCE
4.0 GENERAL

Except for the replacement procedure for the SCSI Controller PCBA, maintenance for
the 9602/9652 and 9612/9662 Tape Drives are as described in the Model 9600A/9650A
and 9610/9660 Installation and Operation Manuals.

4-1 SCSI PCBA REPLACEMENT

Referring to Section II, Figure 2-1:
A. Turn AC power off.
B. Loosen the two Cover Screws near ends of the Card Cage, and remove Cover.

C. Grasp PCB Ejectors firmly, and pull Ejectors toward the sides of the Drive. The
PCB should pop partly out of the slot.

D. Unplug two SCSI to Formatter Cables from the Formatter Board. Unplug SCSI Bus
Cable from SCSI PCBA.

E. Remove the SCSI Board.
To replace: With AC power off:
a. Insert SCSI PCBA into slot but do not press it in all the way.
b. Plug Formatter Connectors into Formatter Board.
c. Press and seat SCSI PCBA all the way into slot.
d. Plug SCSI Bus Cable into SCSI PCBA.
e. Replace Card Cage Cover.

3/4-1



Warranty

The Company warrants its devices against faulty workmanship
or the use of defective materials (except in those cases where
the materials are supplied by OEM) for a period of one year from
the date of shipment to OEM, with the exception of 3" cartridge
products which are warranted for a period of ninetv (90) days.

The liability of the Company under this warranty is limited to
replacing, repairing, or issuing credit (at the Company's discretion)
for any devices which are returned by OEM during such period
provided that (a) the Company is promptly notified in writing
upon discovery of such defects by OEM; (b) the defective unit
is returned to the Company, transportation charges prepaid by
OEM; and (c) the Company's examination of such unit shall disclose
to its satisfaction that such defects have not been caused by misuse,
neglect, improper installation, repair alteration or accident.

Kennedy Company is continually striving to provide improved
performance, value and reliability in its products and reserves
the right to make these changes without being obligated to retrofit
delivered equipment.

KENNEDY

A Division ot Shugart Corporation
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