






















































































WU33CY3A

The first Req- assertion following connection as an
Initiator results in a “service required” interrupt. The
processor should examine the SCSI Status register to
determine the type and direction of information transfer

“ requested by the Target, and then issue a Transfer Info
command in response. While an Initiator, the
WD33C93A will also generate an interrupt each time
the Target device requests a new type of information
transfer phase.

As in the case of the Send and Receive commands,
when the Transfer Info command completion is to be
dependent upon the internal transfer counter, the pro-
cessor should load the Transfer Count register prior to
issuing this command. The DMA mode select bits in the
Control register, the offset and transfer period bits in the
Synchronous Transfer register, and the SBT bit in the
Command register are used during Transfer Info com-
mands just as they are during the Send-And-Receive
commands. However, for processor access of the Data
register during Transfer Info commands (when the DMA
mode select bits are zero, or the bus phase is other than
Data phase), behavior of the Data Buffer Ready (DBR)
status bit is determined by the direction of information
transfer as defined by the 1/0- pin. When the transfer is
from Initiator to Target, the DBR bit is reset by writing to
the Data register and is set when the byte is transferred
from the Data register onto the SCSI data bus. When
the transfer is from Target to Initiator, DBR is set when a
byte is received over the SCS! data bus and transferred
into the Data register and is reset by reading the Data
register. DBR is also reset whenever a Transfer Info
command is issued.

There are several causes of a Transfer Info command
completion/termination in addition to a reset. Just as for
a Send or Receive command, the Transfer Info com-
mand can be terminated by issuing a subsequent Dis-
connect or Abort command. The Abort command will
cause a “paused/aborted” interrupt to be generated
after execution (leaving the WD33C93A in a connected
state), while the Disconnect command causes animme-
diate disconnect and does not generate an interrupt.

A Transfer Info command will be either completed or
paused when the specified number of bytes (either a
single byte or multiple bytes as defined by the Single-
Byte Transfer bit in the Command register) have been
sent or received. The WD33C93A generates a “suc-
cessful completion™ interrupt only after receiving
another REQ- from the Target during non-Message In
information phases, but generates a “paused/aborted”
interrupt for Message-In phases without waiting for an
additional REQ- (Note that when the completed Trans-
fer Info command was a Message-In transfer phase, the
ACK- pin will be left asserted by the WD33C93A in the
last REQ-ACK cycle of the command, and the pro-
cessor is required to issue a negate ACK or an Assert
ATN followed by a Negate ACK command to accept or
reject the message respectively).

If a parity error is detected on a data byte received from
the SCSI bus (and HSP = 1), or on a data byte received
from the host (and HHP = 1), then the WD33CS83A will
terminate the command and, for SCSI parity errors, will
leave ACK- asserted (to also halt the Target). In this
case a “terminated” interrupt is generated. Finally,
negation of the BSY- signal (i.e. the Target suddenly
disconnects) or a transition in the 1/0-, C/D-, and/or
MSG- pins during a Transfer command will also termi-
nate the command and generate a “terminated”
interrupt. ’

If a parity error is detected on a received byte but parity
error command termination is disabled (HSP=0 or
HHP =0, as appropriate), the WD33C93A will still set
the Parity Error status bit in the Auxiliary Status register
but will not terminate the command as a result of this
error.

7.5.7 TRANSLATE ADDRESS (18 HEX)

The Translate Address Command is used to perform a
logical-to physical-address transiation. Certain SCSI
commands involve a logical address which may be up to
32 bits in length. When a command is detected which
requires address translation, the processor can reload
the logical address into the WD33C93A Logical
Address register and then issue the Translate Address
command to have the WD33C93A do the conversion.
Upon receiving a “successful completion” interrupt, the
processor can read three WD33C93A registers to
extract the Cylinder Number, Head Number, and Sector
Number corresponding to the logical address. The disk
parameters contained in the Total Sectors, Total Heads,
and Total Cylinders registers must also be valid before
issuing a Translate Address command.

If automatic compensation for spare sectors is to be
performed by the WD33C93A, then the number of
spare sectors per cylinder and total number of sectors
per cylinder must also be loaded in the Head Number
and Cylinder Number registers respectively. A “termi-
nated” interrupt will occur if any division operation
performed during this command results in an overflow.

7.6 COMBINATION LEVEL It COMMANDS

7.6.1 SELECT-AND-TRANSFER

(08 AND 09 HEX)
The Select-And-Transfer commands are capable of
greatly reducing the host or local processor interrupt-
handling burden by enabling the WD33C93As internal
microprocessor to manage the low-level SCSI protocol.
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This results in as few as one interrupt per SCSI opera-
tion. Select-And-Transfer commands are used when in
an Initiator role, and typically consist of at least the
following SCSI phases: (1) Selection of a Target device;
(2) Sending of a command; {3) Reception of status
information; and (4) Reception of a Command Com-
plete Message. These commands optionally consist of
a Data Transfer phase and additional Message Transfer
phases. During execution of a Select-And-Transfer
command, the Command Phase register will be
updated to indicate which bus phases of the SCSI
operation have been completed, so that upon comple-
tion or termination of the command, the WD33C93A
may be interrogated to find out where the SCSI opera-
tion was stopped.

The two Select-And-Transfer commands are dis-
tinguished from each other only by whether or not the
ATN- pinis asserted during the Selection phase. Select-
And-Transfer commands directly support Group O (6-
byte CDB), Group 1 (10-byte CDB), and Group 5 (12-
byte) SCSI commands. In addition, the ability to have
ATN- asserted during Selection supports the SCSI
Message Protocol which calls for an Identify Message
Out phase following the Selection. When the Select
w/Atn-And-Transfer commands is issued, the
WD33C93A expects the first information phase request
from the Target to be a Message Out phase, whereas for
a Select w/o Atn-and-Transfer command, the first infor-
mation phase request is expected to be a Command
Out phase.

When a Select-And-Transfer command is issued, the
WD33C93A arbitrates for the bus and selects a Target
just as during a Select command. If the Target does not
respond before a timeout occurs, the Select-And-Trans-
fer command is terminated and a “terminated” interrupt
is generated. Failure to complete the Selection phase is
also indicated by the fact that the Command Phase
register contains all zeroes. If the Selection is success-
ful, no interrupt is generated, but the Command Phase
register will be set to a Hex 10.

After completing the Selection phase, the WD33C93A
begins an information transfer phase. If ATN- has been
asserted (i.e. a Select w/Atn-And-Transfer command
was issued), the WD33C93A expects the Target to
respond with a Message Out phase. If the first informa-
tion phase request is other than a Message Out
request, the WD33C93A will terminate the command
and generate a “terminated” interrupt. However, when
the Target does request a Message Out phase, the
WD33C93A will respond by automatically sending an
Identify Message. This single byte message is of the
binary form: 1r000ttt, where r =1 if the Enable Reselect
bit in the Source ID register is equal to 1, and ttt is the
encoded Target Logical Unit Number contained in the
Target LUN register. Once the ldentify Message has
been sent, the WD33C93A will setthe Command Phase
register to Hex 20.

Following the Message Out phase (or Selection phase
when ATN- was not asserted during Selection), a Com-
mand phase is expected by the WD33C93A. Again, and

throughout the entire Select-And-Transfer command
execution, if the Target requests an unexpected infor-
mation phase type, the WD33C93A terminates the
command and generates a “terminated” interrupt. If
the Command phase is requested in this situation, the
WD33C93A will extract the SCSI command from the
internal Command Descriptor Block registers and send
6, 10, or 12 bytes of command information as deter-
mined by its evaluation of the SCSI command code in
the CDB1 register. The Command Phase register is set
to Hex 30 before the first Command byte is sent and
then increments with each byte transferred, so that for a
12-byte CDB command the Command Phase register
will contain Hex 3C when all bytes of the CDB have been
transferred.

After the Command phase, the WD33C93A expects
either a Data In phase, Data Out phase, Status phase,
or Message In phase. If the Target is requesting a
Message In phase. a pending disconnection is
assumed. The WD33C93A therefore expects to receive
either a Save Data Pointer Message (Hex 02) or a
Disconnect Message (Hex 04). If either message is
incorrect, or if a different message is received, a “termi-
nated” interrupt will be generated to alert the processor
of that fact and to allow the message to be read from the
Data register. A “terminated” interrupt will also be gen-
erated if the Target disconnects before sending the
Disconnect message. When a correct Save Data
Pointer message is received, a “paused/aborted” inter-
rupt is generated and the Select-And-Transfer com-
mand terminated to allow the processor to save the
SCSI data pointers. However, if a Disconnect message
is received. the Command Phase register will be
updated to Hex 42 and command execution continues.

When the actual Target-disconnection does occur, the
Command Phase register is updated to Hex 43 and if
the ID1 bit is set, the WD33C93A terminates the Select-
And-Transfer command by generating an 85H interrupt.
However, if the IDI bit is reset, then instead the
WD33C93A sits in an idle state, waiting for the Target to
reconnect. If a different Target device Reselects the
WD33C93A, a “terminated” interrupt is generated.
However, if the original Target Reselects the
WD33C33A, no interrupt is generated and the Com-
mand Phase register is set to Hex 44.

Following the original Target Reselection, the
WD33C93A expects a Message In phase which should
consist of the Target sending an ldentify Message. This
single-byte message should be of the binary form:
10000ttt, where ttt is the Target Lun. If the data received
by the WD33C93A is different or the Target Lun spec-
ified in this byte does not match the contents of the
Target Lun register, a “terminated” interrupt is gener-
ated and the Message byte may be examined by
the processor. A correct Identify Message In phase re-
sults in the Command Phase register being updated
to Hex 45.

After the Identify Message is received from the Target or
immediately after the Command Out phase (when there
is no disconnection), a Data In phase, Data Out phase,

N
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or Status phase should occur. If the Transfer Count
register contains any non-zero value, then the
WD33C93A will expect a Data Transfer phase. If
Advanced Features are enabled, then the DPD bit will
‘be examined to verify the correct data direction. If the
data direction is incorrect, then a “terminated” interrupt
is generated. In this phase, the WD33C83A will use the
Transfer Count register to determine the number of
bytes to be transferred, and all host-side Data register
accesses will be accomplished via the method selected
by the DMA mode select bits in the Control register.
When the internal counter reaches zero, the Data
Transfer phase is complete and the Command Phase
register is set to Hex 46.

Note that any number of disconnection/reconnection
cycles may occur during the Data Transfer phase so
long as they are accomplished according to the defined
message protocol. The Command Phase register will
cycle through the disconnect phases (41-45) with each
disconnection and subsequent reconnection until all of
the data has been transferred and the Data Transfer
phase is complete.

A Status phase is expected by the WD33C93A following
the Data Transfer phase (or instead of the Data Transfer
phase when the Transfer Count register contains a
value of zero). At the start of the Status phase, the
Command Phase register is loaded with Hex 47. Upon
completion of the Status phase, the Command Phase
register will be updated to Hex 50, and the received

status byte is stored in the Target Lun register where it
can be read upon completion of the command.

Following completion of the status-byte transfer, a Mes-
sage In phase is expected. The WD33C93A expects the
Target to send a Command Complete Message (Hex
00) to indicate that the SCSI command operation has
been completed. After the WD33C93A receives this
Command Complete Message, the Command Phase
register advances to Hex 60, and if the EDI bit is reset, a
“successful completion” interrupt is generated. The
processor should then read the Target Lun register to
examine the Target status. An additional interrupt will
then occur when the SCSI bus goes to the Bus Free
state, or when another REQ- is asserted to begin an
information transfer phase (as in SCSI linked com-
mands). If the EDI bit is set, the “successful completion;
interrupt will be suppressed until the Target disconnects
from the SCSI bus. ) :

At any time during execution of the Select-And-Transfer
commands, an abnormal or unexpected condition will
cause the WD33C93A to terminate the command, set
the appropriate status qualifiers, and generate a “termi-
nated” interrupt. If the termination occurred during an
information transfer phase, the WD33C93A will be left
in a Connected-as-an-Initiator state (unless termination
was due to a sudden Target disconnection). Command
termination during any other phase will result in the
WD33C393A being in a Disconnected state. Transfer

PHASE
00 No SCSI bus device has been selected. The WD33C93A is in the disconnected state.
10 The Target has been selected. The WD33C93A is now in the connected as an Initiator
state.
20 An Identify message has been sent to the Target.
30 Command phase has started, no bytes transferred.
3x Command phase, x bytes have been transferred.
41 Save Data Pointer message received.
42 Disconnect message received, bus not free.
Target has disconnected (SCSI bus free) following a successful transfer of a
43 Disconnect message. The WD33C93A is now in the disconnected state.
The WD33C93A has been reselected by the Target whose SCSI bus ID matches the
44 value in the DESTINATION ID register. The WD33C93A is now in the connected as an
Initiator state.
The WD33C93A has received an Identify message from the Target whose Logical Unit
45 Number matches the value in the TARGET LUN register.
The number of bytes specified in the TRANSFER COUNT register have been
46 transferred to/from the Target during a Data Out/In phase.
47 The Target has begun a Receive Status phase.
The WD33C93A has successfully received a Status byte from the Target and stored it
50 in the TARGET LUN register.
60 The WD33C93A has successfully received a Command Complete message from the
Target.
29-30 12-12-90 F
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PHASE
10 Resume after Target selection is complete. )
Resume after Identity message out. Command phase is expected; an implied Negate
20 ACK occurs.
30 Resume when Command phase has begun (REQ- asserted).
Resume after Command phase or after Save Data Pointer message. Data, Status, or
4“1 Message In phases are expected. An implied Negate ACK occurs.
42 Resume to complete Disconnect Message In; an implied Negate ACK occurs.
44 Resume after reselection by a Target.
Resume to transfer more data in a data transfer phase. May expect Status or
45 Message In as well. An implied Negate ACK occurs.
Resume after the data phase has been completed, expecting Status phase or a Save
46 Data Pointer/Disconnect Message In phase. An implied Negate ACK does not occur.
50 Resume to complete a Status phase; an implied Negate ACK occurs.
60 Resume to complete a Command Complete message from the Target; an implied
Negate ACK occurs.

commands may be used to handle the exception by
transferring messages with the Target.

The following table summarizes the possible values
that the Command Phase register can take during the
Select-And-Transfer commands, and their meanings
relative to command termination:

A "“Resume Select-And-Transfer” command is
assumed whenever a normal “Select-And-Transfer”
command is issued while the WD33C93A is in the
Connected-Initiator state. When the “Resume"” is iss-
ued, the WD33C93A examines the Command Phase
Register to determine where to restart the Select-And-
Transfer command execution. This feature, in conjunc-
tion with the Intermediate Disconnect Interrupt
enabled, allows support of multi-threaded or over-
lapped I/0O on the SCSI bus.

The table above briefly describes the valid settings of
the Command Phase register when resuming a Select-
And-Transfer command:

7.6.2 RESELECT-AND-TRANSFER
(OA AND 08 HEX)

The Reselect-And-Transfer commands include the
Reselect-and-Receive Data and the Reselect-and-
Send Data commands. These commands cause the
WD33C93A to execute certain common SCSI bus
phase sequences as a Target following a Reselection
phase. These phases are determined by which com-
mand is sent, and the setting of two bits: the EDI bit in
the Control Register; and the SCC bit in the Destination
ID register. The SCSI bus phase sequences are sum-
marized below. Refer to the command descriptions of
the Send-Status-And-Command-Complete and Send-
Disconnect-Message commands for details on those
sequences.

(1) Reselect-and-Receive command, EDI =

and SCC=don't care:

» Reselection phase;

+ Send ldentify Message In;
» Receive Data Out phase;
« Completion interrupt.

(2) Reselect-and-Send command, EDI=
and SCC =don't care:

» Reselection phase;

+ Send Identify Message In;
* Receive Data In phase;

» Completion interrupt.

(3) Reselect-and-Receive command, EDI=1,

and SCC=0:

+ Reselection phase;

+ Send Identify Message In;

* Receive Data Out phase;

+ Chain to Send-Status-and-Command Complete.

(4) Reselect-and-Send command, EDI=
and SCC=0:

« Reselection phase;

+ Send Identify Message In;

« Receive Data In phase;

« Chain to Send-Status-And-Command Complete.

(5) Reselect-and-RCV command, EDI=
and SCC=1:

« Reselection phase;

» Send Identify Message In;

+ RCV Data Out phase;

« Chain to Send-Disconnect-Message.

?f 12-12-90
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(6) Reselect-and-Send command, EDI=1,
and SCC=1:

» Reselection phase;

» Send ldentity Message In;

» Send Data In phase;

+ Chain to Send-Disconnect-Message.

If the reselection attempt times out during a Reselect-
And-Transfer command, ATN- is asserted and HA=1,

or if a parity error is detected on an incoming data byte
(and HSP =1 or HHP = 1, depending on data direction),
the command will be terminated and the appropriate
status will be set. In this case, the Command Phase
register should be evaluated to determine the last suc-
cessfully completed phase. If none of these conditions
occurs, all phases complete normally, and if EDI=0,
then a “successful completion” interrupt would be gen-
erated at this point. However, if EDI =1, no interrupt is

COMMAND MEANING
PHASE

00 No SCSI bus device has been reselected. The WD33C93A is in the disconnected
state. )
The WD33C93A has successfully reselected the Initiator. The WD33C33A is now in

10 the connected as a Target state.

20 The Identify message has been successfully sent to the Initiator.

46 The requested data transfer has been completed.

generated and command chain occurs (as described
above).

The following table summarizes the possible values
that the Command Phase register can take during the
Reselect-And-Transfer commands, and their meanings
relative to command termination. See other command
descriptions for additional values that can occur when
command chaining is used.

A “Resume Reselect-And-Transfer” command is
assumed whenever a normal “Reselect-And-Transfer”
command is issued while the WD33C93A is in the

Connected as a Target state. When the “Resume” is
issued, the WD33C93A examines the Command Phase
Register to determine where to restart the Reselect-
And-Transfer command execution. This feature, in con-
junction with the capability to chain to other combina-
tion commands, allows longer SCSI bus sequences to
be executed by a single command.

The following table briefly describes the meaning of the
Command Phase register when resuming a Reselect-
And-Transfer command:

COMMAND MEANING
PHASE
10 Resume after Initiator reselection is complete; start with Identify Message Out.
Resume after Identify Message Out; start with data transfer phase. If Transfer Count
20 is zero, no data transfer phase occurs. In either case, a chain to another combination
command can occur if enabled.

7.6.3 WAIT-FOR-SELECT-AND-RECEIVE
(0C HEX)

The Wait-For-Select-And-Receive causes the
WD33C93A to idle until it is selected by an Initiator, at
which time the WD33C93A will enter the Target mode
and message and command information will automat-
ically be requested. As an option, the WD33C93A may
be programmed to disconnect when a SCSI read com-
mand is received while executing a Wait-For-Select-
And-Receive command. Use of this command therefore
eliminates the interrupts which normally occur after
selection and after each subsequent SCSI bus phase,
and results in very short bus-connect time during SCSI
read commands.

Ii ATN- was asserted by the Initiator during the selection
phase, the WD33C93A will first execute an implied
“Receive Message Out” command to get the Identify

message from the Initiator, before continuing on with
the implied “Receive Command" to receive the SCSI
command information. The SCSI command information

(CDB) will be stored in the CDB registers (Hex
addresses 03 to OE), and if a valid ldentify message is
received, it will be saved in the Target Lun register (Hex
address OF). The number of command bytes requested
by the WD33C93A is determined by the SCSI group
code in the first byte of the CDB.

After the WD33C93A is selected and receives all valid
command and message information, a “successful
completion” interrupt will normally be generated to
allow the local processor to read out and interpret the
SCSI CDB. However, by setting the EDI bit prior to
issuing a Wait-For-Select-And-Receive command, the
WD3?PC93A is enabled to perform an automatic discon-
nect when a SCSI read command is received. There-
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fore, when EDI=1 and the 1st CDB byte received
contains a 6, 10 or 12 byte read command code, then
the WD33C93A will temporarily suppress the interrupt
and chain to begin execution of a Send-Disconnect-
Message command. Aninterrupt will then be generated
after completion of this command, which normally
would indicate a transition to the bus free condition.
Refer to the Send-Disconnect-Message command
description for more details.

It during execution the message or command informa-
tion received from the Initiator is invalid, the implied
receive command will be terminated and the appropri-
ate status reported. In this case, the Command Phase
register should be read to determine which phase of the
Wait-For-Select-And-Receive command was last com-

pleted before the error condition occurred. A Command
Phase Hex value of Hex 10 indicates that the
WD33C383A was successfully selected. A Hex value of
20 indicates that a message was received from the
Initiator, and when the WD33C93A begins receiving
command bytes, the Command Phase is set to Hex 30
and increments with each byte received (to a maximum
of 3C for a 12-byte CDB command).

The following table summarizes the possible values
that the Command Phase register can take during the
Wait-For-Select-And-Receive command, and their
meanings relative to command termination. See other
command descriptions for additonal values that can
occur when command chaining is used.

COMMAND
MEANIN
PHASE G
00 The WD33C93A has not been selected. The WD33C93A is in the disconnected state.
The WD33C93A has been successfully selected by the Initiator. The WD33C93A is
10 now in the connected as a Target state.
20 The Identify message has been successfully received from the Initiator.
The WD33C93A has begun command phase by setting the SCSI bus phase signals
30 and asserting REQ-. '
The WD33C93A has transferred 1 command byte from the Initiator. The SCSI Status
31 may indicate the need for the host to load the command size into the OWN ID register.
3x The WD33C93A has transferred x command bytes from the Initiator.

A “Resume Wait-For-Select-And-Receive” command is
assumed whenever a normal “Wait-For-Select-And-
Receive” command is issued while the WD33C93A is in
the Connected as a Target state. When the “Resume” is
issued, the WD33C93A examines the Command Phase
Register to determine where to restart the Wait-For-
Select-And-Receive command execution. This feature,

in conjunction with the capability to chain to other
combination commands, allows longer SCSI bus
sequences to be executed by a single command.

The following table briefly describes the meaning of the
Command Phase register when resuming a Wait-For-
Select-And-Receive command:

COMMAND

PHASE MEANING

Resume after selection by the Initiator is complete; start with Identify Message Out if
10 ATN is asserted, otherwise, start with command phase.

Resume after a message out; check the received message in the Target Lun register

20 for a valid Identify message.
30 Resume after Identify message out. Start with command phase.

Resume after the WD33C93A has transferred 1 command byte from the Initiator. This
31 resume point is used only when an unknown group code has been detected in

Advanced Mode, and the command size has been loaded into the Own ID register.

12-12-90
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7.6.4 SEND-STATUS-AND-COMMAND-
COMPLETE (0D HEX)

The Send-Status-And-Command-Complete command

- is valid in the Target role, and is used to complete a
SCSI operation by transferring the appropriate status
information to the Initiator prior to disconnection from
the SCSI bus. This command also supports linked SCSI
operations by optionally allowing a linked command-
complete message to be sent after the status is trans-
ferred. Linked command complete messages are
controlled by the CDB12 register with bits that corre-
spond to the standard linked command control bits in
the CDB.

Before a Send-Status-And-Command-Complete com-
mand is issued, the CDB11 register must be loaded with
a status byte which will then be transferred across the
SCSI bus. Also, the link control bits from the current
CDB must be loaded into the CDB12 register to ensure
that the correct sequence occurs. Note that the bits
used by the WD33C93A are identical in meaning to the
SCSi standard link control bits. The host processor may
simply load the control byte from the current SCSI
command into CDB12 to get the correct function. As the
command execution progresses, the Command Phase
register will be updated to indicate the last phase
completed.

The possible sequences caused by this command are
as follows:

(1) CDB12 bit0=0, bit1 =don’t care: The status byte in

CDB11 is sent, followed by a Command Complete
message (00 Hex). A “successful completion” inter-
rup now occurs.

(2) CDB12bit0 =1, bit1 =0: The status byte in CDB11 is
sent, followed by a Linked Command Complete
message (0A Hex). A chain to the command fetch
portion of Wait-for-Select-and-Receive then occurs
to fetch the next CDB from the Initiator. WD33C93A
command execution proceeds as described for that
command.

(3) CDB12bit0 =1, bit1 =1: The status byte in CDB11 is
sent, followed by a Linked Command Complete with
Flag message (OB Hex). A chain to the command
fetch portion of Wait-for-Select-and-Receive then
occurs to fetch the next CDB from the Initiator.
WD33C93A command execution proceeds as
described for that command.

A Send-Status-And-Command-Complete command
may be terminated by ATN- asserted when HA=1, or
when a Disconnect or Reset command is issued. In
addition, it may be aborted on a SCSI bus-phase
boundary by issuing an Abort command.

The following table summarizes the possible values
that the Command Phase register can take during the
Send-Status-and-Command-Complete command, and
their meanings relative to command termination. See
other command descriptions for additional values that
can occur when command chaining is used.

COMMAND MEANING
PHASE
00 No operation occurred; typically, ATN- was found to be asserted.
50 Status phase transfer completed. \
60 Command Complete message transfer completed.
61 Linked Command Complete message transfer completed.

A “Resume Send-Status-And-Command-Complete”
command is assumed wheneve a normal “Send-Sta-
tus-And-Command-Complete” command is issued
while the WD33C93A is in the Connected as a Target
state. When the “Resume” is issued, the WD33C93A
examines the Command Phase Register to determine
where to restart the Send-Status-And-Command-Com-

plete command execution. This feature, in
conjunction with the capability to chain to other com-
bination commands, allows longer SCSI bus
sequences to be executed by a single command.

The following table briefly describes the meaning of the
Command Phase register when resuming a Send-Sta-
tus-And-Command-Complete command:

COMMAND
PHASE MEANING
Resume after status phase. Start with command complete message. May chain to
50 :
command fetch if commanded to do so.
29-34 12-12-90 ?f
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7.6.5 SEND-DISCONNECT-MESSAGE
(OE HEX)

The Send-Disconnect-Message command is a Target-
role command which may be ysed to disconnect from
the SCSI bus at any time during a SCSI command
sequence. This command consists of sending a Discon-
nect message byte, followed by physical disconnection
from the bus (SCSI bus free). An interrupt is generated
only after transition to bus free occurs. As an option, a
Save Data Pointers message will automatically be sent
before the Disconnect message whenever the IDI bit is
set prior to issuing this command.

The Command Phase register is updated during execu-

tion of the Send-Disconnect-Message command to
indicate bus phase status. After a Save Data Pointers

message is sent, the Command Phase will be set to
41H. After the Disconnect message transfer, this regis-
ter will be updated to 42H, and after disconnection the
Command Phase register will contain a 43H.

A Send-Disconnect-Message command may be termi-
nated by ATN- asserted when HA =1, or when a Discon-
nect or Reset command is issued. In addition, it may be
aborted on a SCSI bus-phase boundary by issuing an
Abort command.

The following table summarizes the possible values
that the Commiand Phase Register can take during the
Send-Disconnect-Message, and their meanings rela-
tive to command termination. See other command
descriptions for additional values that can occur when
command chaining is used.

COMMAND
PHASE MEANING
00 No operation occurred; typically, ATN- was found to be asserted.
41 The Save Data Pointer message was transferred.
42 The Disconnect message was transferred.
43 The bus free state occurred after the Disconnect message was transferred. The
; WD33C93A is now in the disconnected state.

8. ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS
Voltage on any pin with respect to GND
Operating temperature

Storage temperature

Power dissipation

Input Static Discharge Protection

DC OPERATING CHARACTERISTICS

Ta = 0to 70 deg. C
VCC = +5V +/- .25V.GND = 0V

-0.5Vto +7.0V

0 to 70 degrees C
-551to + 125 degrees C
500 mW

1200 V pin to pin

7

SYMBOL CHARACTERISTICS MIN MAX UNITS CONDITIONS

i INPUT LEAKAGE 10 uA | VIN = 4TOVCC

I0L1 SCS! OUTPUT LEAKAGE 50 uA | VOUT = 5TO
(INACTIVE) vCce

joL2 OUTPUT LEAKAGE 10 uA | VOUT = 4 TO
(TRI-STATE) vCC

VIH INPUT HIGH VOLTAGE 2.0 v

vIL INPUT LOW VOLTAGE 0.8 v

VIHYS SCHMITT TRIGGER INPUT 0.2 v
HYSTERISIS (ALL SCSI PINS)

VOH OUTPUT HIGH VOLTAGE 2.4 V| 10 = -400 uA

VOL1 SCSI OUTPUT LOW VOLTAGE 0.5 V|10 = 48.0mA

voL2 OUTPUT LOW VOLTAGE 0.4 V| I10=40mA
(ALL OTHERS)

Icc SUPPLY CURRENT | 20 mA | Ta = +25deg. C
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9. TIMING CHARACTERISTICS

Timing characteristics are valid over the entire operat-
ing temperature (0 to 70 deg. C) and voltage (4.75 to
§.25 Volts) ranges, and are referenced to and from a low
voltage of 0.8 volts and a high voltage of 2.0 volts. All
outputs are assumed to have a load capacitance of 50
picofarads.

Many of the SCSI bus timing parameters that follow are
defined in terms of an internal clock cycle time that is

Where:
Teyc is the internal clock cycle time;
Ticlk is the period of the clock at the MCK input;

DIVISOR is the clock divisor selected in the OWN ID
register. :
For example, with a 16MHz clock input to the
WD33C93A, the clock divisor selected would be 4.
Therefore, the value of Tcyc would be:

determined by the input clock and the clock divisor _ 62.5 nsec x4 _
selected in the OWN ID register. This cycle time is Teye = 5 = 125 nsec
calculated as follows:
Tye = Ticlk * DIVISOR
2

9.1 PROCESSOR/DMA INTERFACE

9.11 CLK

SYMBOL CHARACTERISTIC MIN MAX UNITS

o CLOCK PERIOD 625 125 ns

ten CLOCK HIGH 28 ns

to CLOCK LOW 28 ns

-« teo >

MCK____./’ /
- tch —T - tcl ————»I

9.1.2 MR
SYMBOL | CHARACTERISTIC MIN MAX UNITS
tmr MR PULSE WIDTH 1 us

VTN

— tMr —

29-36
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9.1.3 PROCESSOR WRITE — INDIRECT ADDRESSING MODE

SYMBOL CHARACTERISTIC MIN MAX UNITS
tavwi ADDR VALID TO WE LOW 0 ns
tewi CS LOW TO WE LOW 0 ns
teo WE PULSE WIDTH 120 ns
tauwh DATA VALID TO WE HIGH 70 ns
tuha: WE HIGH TO ADDR. INVALID 0 ns
tunch WEHIGH TO CS HIGH 0 ns
thai WE HIGH TO DATA INVALID 0 ns
twhwi WE HIGH TO WE OR RE LOW 100 ns
< taywe —> < typa >
X X
toLwe 3 <€ twhcH
Ccs
- twg —_— | ——— i —————————
WE
< loywh —» | twhn -b-i
D0-D7 X X

12-12-90
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9.1.4 PROCESSOR READ — INDIRECT ADDRESSING MODE

SYMBOL CHARACTERISTIC MIN MAX UNITS
| town ADDR VALID TO RE LOW 0 ns
ten CS LOW TO RE LOW 0 ns
te RE LOW TO DATA VALID 180 10000 ns
tuay RE PULSE WIDTH LOW TO DATA VALID 180 180 ns
tnen RE HIGH TO TS HIGH 0 ns
Y RE HIGH TO DATA INVALID 10 40 ns
Yo RE HIGH TO RE OR WE LOW 100 ns
(. RE HIGH TO A0 INVALID 0 ns
< g —> —»|  tana -
A0 X

—X
) a— toLp
Cs

€— trucH —|

/ \

—— g T | €——— ftyypp — >
RE
<«—— tpiov —> —_— trrot -
Do-D7 X X
29-38 12-12-90 :’,
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9.1.5 PROCESSOR WRITE — DIRECT ADDRESSING MODE

SYMBOL CHARACTERISTIC MIN MAX UNITS
tavas ADDR VALID TO ALE LOW 40 ns
taiai ALE LOW TO ADDR INVALID 0 ns
Lot ALE LOW TO WE LOW 90 ns
ot CSLOW TO WE LOW 0 ns
twe WE PULSE TO WE HIGH 120 ns
tavwh DATA VALID TO WE HIGH 70 ns
tunch WE HIGH TO CS HIGH 0 ns
(- WE HIGH TO DATA INVALID 0 ns
torw WE HIGH TO WE OR RE LOW 100 | ns
ALE —
— tCLWL - —_— tWHCH -
@ /_L
-— tALWL > - e —_— || t——— (WHWL —_—
WE
/
- tavaL B | taa > - toywr <‘tWHm"
D0-D7 X X
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9.1.6 PROCESSOR READ — DIRECT ADDRESSING MODE

SYMBOL CHARACTERISTIC MIN MAX UNITS

taval ADDR VALID TO ALE LOW - 40 ns

tatai ALE LOW TO ADDR INVALID 0 ns

tain ALE LOW TO RE LOW 30 ns

tan CS LOW TO RE LOW 0 ns

te RE PULSE WIDTH 180 10000 ns

taaw RE LOW TO DATA VALID ‘ 180 ns

tench RE HIGH TO CS HIGH 0 ns

tnai RE HIGH TO DATA INVALID 10 40 ns

tin RE HIGH TO RE OR WE LOW 100 ns

ALE —
— 'CLHL 4 —_— tRHCH -
Cs
/ NN
4—tALRL —| -— tRE —_— |- tRHRL —
RE
lt— tavaL — = taL A —— tgov —» — taHD! ‘4———
00-07 _X address X XXXXXXXXXXXX X
-
29-40 12-12-90 '.,/J.'
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9.1.7 DMA WRITE

SYMBOL CHARACTERISTIC MIN MAX UNITS
" DACK LOW TO WE LOW 0 ns
taian DACK, WA LOW TO DRQ HIGH 40 90 ns
tur WE PULSE WIDTH 50 ns
turwt WE HIGH TO WE LOW 100 ns
tavuen DATA VALID TO WE HIGH 25 ns
tunan WE HIGH TO DACK HIGH 0 ns
tunai WE HIGH TO DATA INVALID 0 ns
tonat DACK HIGH TO DRQ LOW 30 ns
— 'DLQH -
DRQ (0UT) ——\ /
—>» tow. |[E—twp —»| twron [ lopar —
DACK (IN) \
- tWHWL ————]
WE

DO-D7 SRR

"{ tovwr

NOTE: External load on DRQ & DACK is assumed to be 1K0.

12-12-90
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9.1.8 DMA READ

SYMBOL CHARACTERISTIC MIN MAX UNITS
tan DACK LOW TO RE LOW - 0 ns
taian DACK, RE LOW TO DRQ HIGH 40 90 ns
tg RE PULSE WIDTH 80 ns
ton RE HIGH TO RE LOW _ 100 ns
tav RE LOW TO DATA VALID , 70 ns
than RE HIGH TO DACK HIGH 0 ns
tenai RE HIGH TO DATA INVALID 5 40 ns
tna DRQ HIGH TO DRQ LOW 100 ns
tana! DACK HIGH TO DRQ LOW o 30 ns

DRQ (OUT) j
—» torar | truon —P |<_ tonar =
DACK (IN) / \
<« lgpp — P | CE—— lgygg ——— >
RE \
—»| tlapov |€<—» tpo |€E——
D0-D7 QOXXXK XXX XK

NOTE: External load on DRQ & DACK is assumed to be 1KQ.

-
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9.1.9 WD-BUS BUFFER WRITE

SYMBOL CHARACTERISTIC MIN MAX UNITS
tanas DRQ HIGH TO RCS LOwW 0 ns
taiwy RCS LOW TO WE VALID (] 20 ns
two WE PULSE WIDTH Teyc-20 ns
twigy WE LOW TO DATA VALID 50 ns
tundi WE HIGH TO WE LOW 30 ns
bt WE HIGH TO WE LOW Teyc-20 ns
taish DRQ LOW TO RCS HIGH 8*Tcyc 10*Tcyc ns
tohwi RCS HIGH TO WE INVALID 100 ns

— - tOHSL

«— toish —»

DRQ (IN)
—| 5wy |[E— tsw —> -
RCS (OUT) ———\
- tyo — > —— twHwe —>
WE (OUT) \ / N\ / | —
~— twiov ‘P’ € by
D0-D7 X X
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9.1.10 WD-BUS BUFFER READ

SYMBOL CHARACTERISTIC MIN MAX UNITS
tanat DRQ HIGH TO RCS LOW 0 ns
tairy RCS LOW TO RE VALID ] 20 ns
to RE PULSE WIDTH Teyc-20 ns
tavrn DATA VALID TO RE HIGH 10 ns
tnai RE HIGH TO DATA INVALID 10 ns
ta RE HIGH TO RE LOW TCYC-20 ns
taish DRQ LOW TO RCS HIGH 8+ Teyce 10+ Teye ns
tahri RCS HIGH TO RE INVALID 0 100 ns

— | |<— tonst

\l TOLSH >

DRW (IN) —/
—»| Tsiav |€— tshr — -«
RCS (OUT) \
RE (OUT)
DO-D7
29-44 12-12-90
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8.1.11 BURST DMA WRITE

SYMBOL CHARACTERISTIC MIN MAX UNITS
[ DACK LOW TO WE LOW 0 ns
tuih WE LOW TO DRQ HIGH 75 ns
tor WE PULSE WIDTH 50 ns
[ WE HIGH TO WE LOW 80 ns
tovwh DATA VALID TO WE HIGH 25 ns
twnan WE HIGH TO DACK HIGH 0 ns
i WE HIGH TO DATA INVALID 0 ns
-— 'WLQH —
DRQ (0uT) N
—| tDLWL - twn —1 =] tWHDH ———
DACK (IN) /T \ /
-— tWHWL —_—
WE \J
e twhor [
D007 XXXXRXXRRKXKKXRIA XXXRXXXKX XXXXXX

12-12-90
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9.1.12 BURST DMA READ

SYMBOL CHARACTERISTIC MIN MAX UNITS
1ty DACK LOW TO RE LOW 0 ns
tagn RE LOW TO DRQ HIGH 75 ns
t RE PULSE WIDTH 80 ns
ta RE HIGH TO RE LOW 80 ns
tige RE LOW TO DATA VALID 50 ns
tnan RE HIGH TO DACK HIGH 0 ns
tngi RE HIGH TO DATA INVALID 5 40 ns
— tRLQH —
DRQ (OUT) —
—»| toa | tgp —> —»| tanon [
DACK (IN) T\
— tRHRL —
RE
N/ ./
—»| tawov I<_> tanor l<—
Do-D7 X X X X
29-46 12-12-90 /a
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9.1.13 INTRQ
SYMBOL CHARACTERISTIC MIN MAX UNITS
tinet INTRQ HIGH TO RE LOW 0 ns
1, RE PULSE WIDTH 180 ns
toni RE HIGH TO INTRQ LOW 0 100 ns
tun INTRQ LOW TO INTRQ HIGH 100 ns
< tra —'P' - by —

INTRQ ‘—/]

'4— tinRL

< ta

RE

12-12-90
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9.2 SCSI INTERFACE
9.2.1 ARBITRATION

SYMBOL CHARACTERISTIC MIN MAX UNITS
tonoi BSY, SEL IN HIGH TO BSY OUT LOW 12« Teyc 16+ Teyc ns
toio BSY OUT LOW TO BUS ID OUT -50 50 ns
torst BSY OUT LOW TO SEL OUT LOW 2.2 us
«——  lauaL ——— | e tause Em——
BSY
\
- —_—
 tgo —>
PBx = m—m—mmmmmmmmmmmmmm—— e m—— (
Igroup — T T T s T S T S T T T T — e — - —
Tgroup @ @ ———m e m
NOTE: Tgroup = signals driven by a Target = l@. SG
Igroup = signals driven by an Initiator = ATN, ACK
29-48 12-12- )
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9.2.2 SELECTING A TARGET (AS AN INITIATOR)

SYMBOL CHARACTERISTIC MIN MAX UNITS
teioo SEL OUT LOW TO “OR-ED" ID OUT 1.2 us
tovao “OR-ED" ID OUT VALID TO ACK, ATN OUT 100 ns
taosn ACK, ATN OUT VALID TO BSY OUT HIGH 100 ns
tonby BSY OUT HIGH TO BSY IN LOW VALID 400 ns
toisn BSY IN LOW TO SEL OUT HIGH 100 ns

—>r tppy P E—— gy —

AN e e
ACK ~——~"—~—~"7T—TT T T T T

Tgroup . o o o el
NOTE: Tgroup = signals driven by a Target = 1/0, C/D, MSG, RE

?‘, 12-12-90 29-49
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9.2.3 RESPONSE TO SELECTION (AS A TARGET)

SYMBOL CHARACTERISTIC MIN MAX UNITS
tonn SEL IN LOW TO BSY IN HIGH 0 ns
twon “OR-ED" ID VALID IN TO BSY IN HIGH 0 ns
tony! SEL LOW, ID VALID, BSY HIGH TO BSY LOW 0.4 200 us
tolos BSY OUT LOW TO “OR-ED" ID INVALID IN 0 ns
toish BSY OUT LOW TO SEL IN HIGH 0 ns
tavsn ATN VALID IN TO SEL IN HIGH 0 ns
tehio SEL IN HIGH TO Tgroup OUT 100 ns
€ tsien —
BSY
|— tag, — Pt E—— g gy —>
SEL /]
— tiveH ——— t— g o) —»]
DBx ~ ———=-- —_——f— e —
— tavsH -
ATIN ~——~ ~ T T T T T T T T oo T T oo
ACK — T T — oo
> tshio -
TGIOUP = = = m XX/

29-50 12-12-80
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9.2.4 RESELECTING AN INITIATOR (AS A TARGET)

SYMBOL CHARACTERISTIC MIN MAX UNITS
teioo SEL OUT LOW TO “OR-ED" ID OUT 1.2 us
tovo "OR-ED" ID VALID TO 1/O and Tgroup OUT 100 ns
VALID
tonh 1/0 and Tgroup OUT VALID TO BSY OUT HIGH | 100 us
tonoy BSY OUT HIGH TO BSY IN LOW VALID 400 ns
toish BSY IN LOW TO SEL OUT HIGH 100 ns
|- targy -2 |€——  toisy  —]
BSY /|
__>‘
SEL < 5,00 — P /
__ |
DBx (
|<- tovio >~ <& tiogH
0 o 2 \
|
Igrovp _ _ _ _ _ _ o __ 7/
Tgroup . — o

Igroup = signals driven by an Initiator = ATN, ACK

12-12-80
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9.2.5 RESPONSE TO RESELECTION (AS AN INITIATOR)

SYMBOL CHARACTERISTIC MIN MAX UNITS
"1 ton SEL IN LOW TO BSY IN HIGH 0 ns
tuon “OR-ED" ID VALID IN TO BSY IN HIGH 0 ns
tion 70 IN LOW TO BSY IN HIGH 0 ns
tonso SEL LOW, ID VALID, BSY HIGH TO Igroup OUT | 100 ns
tavo! Igroup VALID OUT TO BSY OUT LOW 100 ns
tonbi BSY IN HIGH TO BSY OUT LOW 0.4 200 us
tooi BSY OUT LOW TO “OR-ED” INVALID IN 0 ns
toisn BSY OUT LOW TO SEL IN HIGH 0 ns
tenon SEL IN HIGH TO BSY OUT HIGH 0 ns
[ tSLBH — - tSHBH 1
SY . tBHBL —_— 'BLSH -
SEL
—'>| lt——  tven — taveL —Pi— oo —
DBX -—————~— A
lgroup - —————-—-—-——j—-——————— -
—» tign € lguao —
6]
TgroUp — — — -

NOTE: Tgroup = signals driven by a Target = C/D, MSG, RE
Igroup = signals driven by an Initiator = ATN, ACK

o BSY will still be driven low by the reselecting target.

29-52
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9.2.6 RECEIVE ASYNCHRONOUS INFORMATION TRANSFER IN (ACTING AS AN INITIATOR)

SYMBOL CHARACTERISTIC MIN MAX UNITS
tanpe SEL IN HIGH TO PHASE CHANGE IN ns
tiat 70 IN LOW TO DATA BUS TRISTATE 125 ns
toen PHASE CHANGE IN TO REQ IN LOW 400 ns
toun DATA VALID IN TO REQ IN LOW 0 ns
tra REQ IN LOW TO ACK OUT LOW 0 175 ns
taig ACK OUT LOW TO DATA INVALID IN 0 ns
tain ACK OUT LOW TO REQ IN HIGH 0 ns
tnan REQ IN HIGH TO ACK OUT HIGH 0 175 ns
tanpe ACK OUT HIGH TO PHASE CHANGE IN 0 ns
SEL
oSx B X
170
—» tsnpc > Yo }4— —» lovaL [E— 1 tao |<——
Phase X X
'4——— techL —>
REQ
<€lriaL P T tapn tHHAH+ tarpc P TE—
ACK /
ATN

NOTE: Phase = signals that define the bus phase C/D, MSG

12-12-90
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9.2.7 SEND ASYNCHRONOUS INFORMATION TRANSFER IN (ACTING AS A TARGET)

SYMBOL CHARACTERISTIC MIN MAX UNITS

tonpe SEL IN HIGH TO PHASE CHANGE OUT 100 ns

tiso 775 OUT LOW TO DATA OUT 800 ns

tovn DATA OUT VALID TO REQ OUT LOW 55 ns

tocr PHASE CHANGE OUT TO REQ OUT LOW 500 ns

fuan REQ OUT LOW TO ACK IN LOW 0 ns

tarn ACK IN LOW TO REQ OUT HIGH 0. 175 ns

tingi REQ OUT HIGH TO DATA OUT INVALID 0 ns

than REQ OUT HIGH TO ACK IN HIGH 0 ns

tahpe ACK IN HIGH TO PHASE CHANGE OUT 100 ns

tann ACK IN HIGH TO REQ OUT LOW 0 175 ns
SEL € taHD! ~+—
DBx < X

[ tsrpc |
o l«— tipo ———itovrL P
—  (pcAL
Phase X
REQ \
—> 1< (rLaL P LA pH P T i an BT anpc P
ACK
— tAHRL 4"

ATN

NOTE: Phase = signals that define the bus phase C/D, MSG

29-54
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9.2.8 SEND ASYNCHRONOUS INFORMATION TRANSFER OUT (ACTING AS AN INITIATOR)

SYMBOL | CHARACTERISTIC MIN MAX UNITS
tenpe SEL IN HIGHTO PHASE CHANGE IN 0 ns
thao 70 IN HIGH TO DATA OUT 0 ‘ ns
tocn PHASE CHANGE IN TO REQ IN LOW 400 ns
tia REQ IN LOW TO ACK OUT LOW 0 175 ns
tovai DATA OUT VALID TO ACK OUT LOW 55 ns
tain ACK OUT LOW TO REQ IN HIGH 0 ns
tnan REQ IN HIGH TO ACK OUT HIGH 0 175 ns
tana ACK OUT HIGH TO DATA OUT INVALID 0 ns
tanpe ACK OUT HIGH TO PHASE CHANGE IN 0 ns

SEL
DBx — - X
—» tshec tinoo H——tDVAL_—h —»  taHDi I<—~—
Phase X
'<——— tPCRL —_—
REQ N
|
—» taLaL —>‘41ALRH"I<'RHAH><—tAHPC e
ACK \
ATN

NOTE: Phase = signals that define the bus phase C/D, MSG

7 12-12-90 29-55



WUSICYIA

9.2.9 RECEIVE ASYNCHRONOUS INFORMATION TRANSFER OUT (ACTING AS AN TARGET)

SYMBOL CHARACTERISTIC MIN MAX UNITS
1 tenpe SEL IN HIGH TO PHASE CHANGE OUT 100 ns
et /0 OUT HIGH TO DATA BUS TRISTATE 0 ns
tocr PHASE CHANGE TO REQ OUT LOW 500 ns
tial REQ OUT LOW TO ACK IN LOW 0 ns
taval DATA IN VALID TO ACK IN LOW 5 ns
tain ACK IN LOW TO REQ OUT HIGH 0’ 175 ns
tngi REQ OUT HIGH TO DATA IN INVALID 0 ns
tnan REQ OUT HIGH TO ACK IN HIGH 0 ns
tahpe ACK IN HIGH TO PHASE CHANGE OUT 0 ns
tan ACK IN HIGH TO REQ OUT LOW 0 175 ns
SEL
DBx X-—m - X
] tshec > tior 11— ‘—q tovaL —»  tauoi I"—
0 N
<« tcRL ———P
Phase X X
REQ
N /
—> taiaL 1 tainn-itrian - tanpe €—
ACK
o — tanAL
ATN

NOTE: Phase = signals that define the bus phase C/D, MSG

29-56
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9.2.10 RECEIVE SYNCHRONOUS INFORMATION TRANSFER IN (ACTING AS AN INITIATOR)

SYMBOL | CHARACTERISTIC MIN MAX UNITS
tovnt DATA VALIDIN TO REQ IN LOW 0 ns
(8 REQ IN LOW TO DATA INVALID 45 ns
tarn REQ IN LOW TO REQ IN HIGH 50 ns
tn REQ IN HIGH TO REQ IN LOW 50 ns
tatan ACK OUT LOW TO ACK OUT HIGH Teye-10 ns
tana ACK OUT HIGH TO ACK OUT LOW Teyc-25 ns
tanpe ACK OUT HIGH TO PHASE CHANGE 0 ns

PARAMETERS tshpc, tildt, and tpcrl ARE ALSO APPLICABLE AND ARE IDENTICAL TO THOSE IN 9.2.6.

DBx—X X
tova. | taLoi —"'>|
o /XXX
Phase X
€ taan TP tauRl [T
REO'————\ ,———\ ,
—»| tanrc |€—
ACK
— taian —» taHAL -
ATN
NOTE: Phase = signals that define the bus phase C/D, MSG
12-12-90 29-57
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9.2.11 SEND SYNCHRONOUS INFORMATION TRANSFER IN (ACTING AS A TARGET)

SYMBOL CHARACTERISTIC MIN MAX UNITS
| tgun DATA VALID OUT TO REQ OUT LOW 55 ns

taa REQ OUT LOW TO DATA INVALID OUT 100 ns

taen REQ OUT LOW TO REQ OUT HIGH Teyce-10 ns

Yt REQ OUT HIGH TO REQ OUT LOW Teyc-25 ns

taian ACK IN LOW TO ACK IN HIGH 50 ns

tanat ACK IN HIGH TO ACK IN LOW 50 ns

tahpe ACK IN HIGH TO PHASE CHANGE OUT 0 ns

PARAMETERS tshpe, tildt, and tpcrl ARE ALSO APPLICABLE AND ARE IDENTICAL TO THOSE IN
SUBSECTION 9.2.7.

DBx — X { X
tovar  |<*—— trRior —
Phase X
r— tatan — > tawa [
REQ———'\ ;'—"———\ Ve

—>| laypc |€E—

e laan —+I<—'AHAL—>|
ATN

NOTE: Phase = signals that define the bus phase C/D, MSG

- . . L)
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9.2.12 SEND SYNCHRONOUS INFORMATION TRANSFER OUT (ACTING AS AN INITIATOR)

SYMBOL | CHARACTERISTIC MIN MAX UNITS
tovar DATA VALID OUT TO ACK OUT LOW 55 ns
tas, ACK OUT LOW TO DATA INVALID OUT 100 ns
turn REQ IN LOW TO REQ IN HIGH 50 ns
tnn REQ IN HIGH TO REQ IN LOW 50 ns
tatan ACK OUT LOW TO ACK OUT HIGH Teyc-10 ns
tanal ACK OUT HIGH TO ACK OUT LOW Teyc-25 ns
tanpe ACK OUT HIGH TO PHASE CHANGE 0 ns

PARAMETERS tshpc, tildt, and tpcrl ARE ALSO APPLICABLE AND ARE IDENTICAL TO THOSE IN 9.2.8.

DBx ___X x X
l‘_‘ tova, — > [€— tALDI_'»‘
70 A
Phase
€ tairn | tRuAL -
REQ — /;—‘_'_\ /
—»| taupc | €—
ACK /—\
< trLan —’\ taraL '4'—
ATN

NOTE: Phase = signals that define the bus phase C/D, MSG

9.2.13 RECEIVE SYNCHRONOUS INFORMATION TRANSFER OUT (ACTING AS A TARGET)

SYMBOL CHARACTERISTIC MIN MAX UNITS
toval DATA VALID IN TO ACK IN LOW 0 ns
taia ACK IN LOW TO DATA INVALID 45 ns
tim REQ OUT LOW TO REQ OUT HIGH Teye-10 ns
tn REQ OUT HIGH TO REQ OUT LOW Teyc-25 ns
tatan ACK IN LOW TO ACK IN HIGH 50 ns
tanal ACK IN HIGH TO ACK IN LOW 50 ns
tanpe ACK IN HIGH TO PHASE CHANGE OUT 0 ns

PARAMETERS tgpc., tior. and tocs ARE ALSO APPLICABLE AND ARE IDENTICAL TO THOSE IN SUBSECTION

9.2.9.

7
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9.2.14 ARBITRATION TO BUS FREE

SYMBOL CHARACTERISTIC MIN MAX UNITS
tsioh SEL IN LOW TO BSY HIGH, DATA TRI-STATE 8xTeyc ns
+75
BSY
AN _/
R l— t, —
SEL SLBH
oBx ————( ) SR

9.2.15 SELECTION (AS AN INITIATOR) OR RESELECTION (AS A TARGET) TO BUS FREE

(SELECTION TIMEOUT)

SYMBOL CHARACTERISTIC MIN MAX UNITS
tiade TIMEOUT OR ABORT TO DATA BUS CLEARED | 0 ns
tacsh DATA BUS CLEARED TO SEL OUT HIGH 200 us
tshat SEL OUT HIGH TO DATA BUS TRISTATE 800 ns
tenin SEL OUT HIGH TO cntl TRISTATE 800 ns
BSY /
SEL
—»| tocsk tsroT ———————
DBx Jrm————————
— (sHlH -
Tgroup or
Igroup }_‘"_‘— - = ===

NOTE: Tgroup = signals driven by a Target = /0, C/D, MSG, REQ

Igroup = signals driven by an Initiator = ATN, ACK
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9.2.16 CONNECTED-AS-AN-INITIATOR TO BUS FREE

SYMBOL CHARACTERISTIC MIN MAX UNITS
tonat BSY IN HIGH TO DATA BUS TRISTATE 8xTeyc ns
+75ns
tongt BSY IN HIGH TO Igroup TRISTATE 8+Tcyc ns
+75ns
BSY
— taHoT <
DBx ) - = e
— tanar l‘_‘
Igroup N -
NOTE: Igroup = signals driven by an Initiator = ATN, ACK
8.2.17 CONNECTED-AS-A-TARGET TO BUS FREE
SYMBOL CHARACTERISTIC MIN MAX UNITS
tonat BSY OUT HIGH TO DATA BUS TRISTATE 8+ Teyc ns
+75ns
tonar BSY OUT HIGH TO Tgroup TRISTATE 8+ Tcyc ns
+75ns
BSY
—» teHoT |<——'
DBx 3 ————————————————
— tBHGT I(————
Tgroup [ .

NOTE: Tgroup = signals driven by a Target = /0, C/D, MSG, REQ

?‘, 12-12-90
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