




































































































































































































































































































































































































































































































































































































































































































































































































































































Suggested Response: If the command is
valid, retry or issue CHIP RESET and retry the
entire operation.

7. Interrupt Register
(7-0): All Others

Auxiliary Status

Register (0-7): XXXX XXXX

Reason for Interrupt: Chip malfunction.

Suggested Response: Issue chip reset and
retry operation.

5.4 USER CONNECTED AS INITIATOR ISR

In the Connected as Initiator state, the user is logically
connected on the SCSI bus in the Initiator role. Com-
mands that may be issued in this state are:

{ TRANSFER INFO
TRANSFER PAD

MESSAGE ACCEPTED
SET ATN
DISCONNECT

CHIP RESET

Interrupting

Immediate

In order to service an interrupt, the user should know
the current command and if the pending command will
resultin an interrupt. The information phase during the
last Transfer command should also be noted. .

The seven interrupts that may occur in the Connected
as Initiator state are numbered and described below.

1. Interrupt Register
(7-0): 0000 0010

Auxiliary Status

Register (0-7): XXXX XXXX

Reason for Interrupt: A REEQ has been re-
ceived from a Target that the chip cannot ser-
vice automatically. This may occur prior to
issuing a Transfer command when a REQ is
received after TC = 0 during a Transfer com-
mand, or when aninformation phase change is
detected by the chip during a Transfer
command.

Suggested Response: Compare I/0, C/D,
and MSG in the Auxiliary Status Register with
the previous information phase to determine if
an information phase change has occurred. If
the phase type changed, read the Transfer
counter and update working pointers for the
old phase, and proceed to set-up for the new
transfer (Refer to section 5.41 Bus Service
Interrupt.) If the phase did not change, a buffer
overflow has occurred, and the Transfer
Counter Zero bit will have been set.

. Interrupt Register

(0-7): 0000 0100

Auxiliary Status

Register (0-7): XXXX XXXX

Reason for Interrupt: The Target discon-

_ nected from the bus. The disconnection may or

may not be expected, depending upon the
previous sequence of events.

Suggested Response: Do housekeeping to
complete Initiator role. :

. Interrupt Register

(0-7): 0000 0001

Auxiliary Status

Register (0-7): XXXX XXXX

Reason for Interrupt: A Transfer command for
a Message In phase has completed. ACK is
left active on the bus.
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Suggested Response: Examine the mes-
sage. To reject the message, issue a Set ATN
followed by a Message Accepted command.
To accept the message, issue only the Mes-
sage Accepted command.

. Interrupt Register

(0-7): 0000 0100
Auxiliary Status
Register (0-7): X1XX XXXX

Reason for Interrupt: The Target discon-
nected from the bus when ATN wasonduetoa
parity error.

Suggested Response: Consider this 1/0 in-
valid since the Target never sent a Message
Out to check the parity error. Abort the I/0.

. Interrupt Register

(0-7): 0000 0010

Auxiliary Status
Register (0-7): X1XX XXXX

Reason for Interrupt: A REQ from the Target
cannot be serviced automatically by the chip.
Also, a parity error occurred during the last
Transfer Info command.

The interrupt does not occur at the time of the
parity error, but when TC = 0 or the Target
changes information phases. The chip au-
tomatically sets ATN when the parity error
occurs.

Suggested Response: Use 1/0, C/D, and
MSG to determine if a phase change occurred.
If so, and the new phase is a Message Out,
send either a “Message Parity Error” or an
“Initiator Detected Error” message. (The
choice depends on whether the last phase was
a message phase.) If the new phase is not a
Message Out, service the new phase and

issue a Transfer command. (The chip will keep
ATN on until a Message Out is sent with
TC =0) ‘

If the phase did not change and the TC = 0, a
buffer overflow occurred in addition to the par-
ity error.

6. Interrupt Register
(7-0): 0100 0000

Auxiliary Status
Register (0-7): XXXX XXXX

Reason for Interrupt: The user issued a com-
mand that is not valid in the Connected as
Initiator state.

Suggested Response: If the command is
valid, retry or issue a Chip Reset command,
and retry the entire operation.

7. Interrupt Register
(7-0): All Others

“Auxiliary Status
Register (7-0): XXXX XXXX

Reason for Interrupt: Chip malfunction.

Suggested Response: Issue a Chip Reset
command, and retry the operation.

5.4.1 Bus Service Interrupt

The NCR 5385E is designed to interrupt the user for a
detected phase change, even when REQ is not active.
This offers two advantages: ,

1. Provides early notification to the Initiator for
unbuffered target devices, allowing the In-
itiator to prepare for the nextinformation phase
before it occurs.

2. In high performance systems, this early notifi-
cation allows the Initiator to prepare the chip
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for a requested phase change and increases
the overall system performance.

When a phase change is detected by the chip, the
phase lines are monitored for 12 clock periods. If the
phase lines have indeed changed, the chip monitors
the BSY line for an additional 12 clock periods to
determine if the chip is still connected. If so, a Bus
Service interrupt occurs, indicating a phase change.
The user must respond to this phase change by issu-
ing either a Transfer Info or Transfer Pad Command
even if this is an unexpected bus phase.

One possible way to handle an invalid or unexpected
bus phase is to program the Transfer Counter to a
value of **1"", and program the Command Register with
a Transfer Pad command. If the Target requests data,

the Transfer Counter goes to zero and the user re-
ceives an interrupt indicating that a REQ has occurred.
The important point is that the Initiator must respond to
all Bus Service Interrupts by issuing either a Transfer
Info or Transfer Pad command to the chip.

The NCR 5386 defaults to NCR 5335E type operation
but may be optionally programmed to ignore phase
changes except when REQ is active. This is accom-
plished by setting Bit 3 (phase valid on REQ) in the
control register.

5.5 INTERRUPT SUMMARY

The information provided in this section is summarized
in the following table.
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Table 5.1 Interrupt Summary

Interrupt Auxillary Status
User State Register Register Event
(7-0) (7-0) ;

0000 1000 XXXX XXXX Selected as Target, ATN off.

0000 1010 A XXXX Selected as Target, ATN on.
Reselected as Initiator.

0001 0000 XXX XXXX Select W/ATN, Select W/O

0000 0001 XXX XXXX ATN, or Reselect command

Disconnected completed successfully.

0000 0100 XXXX XXXX No response from Destination
while executing a Select or
Reselect command.

0100 0000 XXXX XXXX Invalid command issued.

All Others XXX XXXX Hardware Error - should not occur.

0000 0010 XXXX XXXX ATN received.

0000 0001 X0XX XXXX Send or Receive command
successfully completed.

0000 0011 XOXX XXXX Send or Receive command
completed: ATN was turned
on during the transfer.

Connected as Target 0000 0001 X1XX XXXX Receive command terminated
due to bus parity error.

0000 0011 X1XX XXXX Receive command terminated
due to bus parity error.

ATN is on.

0100 0000 XXXX XXXX Invalid command issued.

All Others XXX XXXX Hardware Error - shouid not
occur.

0000 0010 XXXX XXXX Service Target request.

0000 0100 X0XX XXXX Message In transfer
completed.

0000 0001 XXXX XXXX Transfer for Message In has
completed.

0000 0100 X1XX XXXX Target disconnected from
bus. Did not respond to ATN

Connected as Initiator due to parity error.

0000 0010 X1XX XXXX Service Target request. A
parity error was previously
detected and ATN turned on.

0100 0000 XXXX XXXX Invalid command issued.

All Others XXX XXXX Hardware error - should not
occur.
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SECTION 6
SCSI BUS INTERFACE

The NCR SCSI Protocol Controller supports either
differential pair or open-collector operation. Differential
pair operation allows bus devices to be spaced up to
25 meters apart and offers better noise immunity than
the more prominent open-collector interface.

The open-collector or single-ended interface is recom-
mended for in cabinet use and limits bus device
spacing to 6 meters.

Figure 6.1. shows the suggested interface between
the SCSI Protocol Controller and the differential pair
transceivers. A 3-t0-8 decoder, gated by the ARB
signal, is used to enable the driver for the device ID

used during arbitration. At this time, all other data bit
receivers are enabled for reading and the Protocol
Controller drives the appropriate cevice ID data bit
high.

The single-ended interface may be simply implemented:

using the NCR 8310 General Purpose 48 ma Driver/
Receiver Chip. The equivalent circuit for the NCR 8310
is shown in Figure 6.2. Aside from providing 48 ma
sink capability for the SCSI bus, this device may be
used with other common device interfaces that require
48 ma operation. The interface to the NCR SCSI Protocol
Controller is shown in Figure 6.3.
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APPENDIX A

NCR 5385E/86 SCSI PROTOCOL CONTROLLER REGISTER AND

0O 0 0O O BRW Data Register |
0O 0 O 1 R/W Command Register
0 0 1 0 RW Control Register
0o 0 1 1 R/W Destination ID
0 1 0O 0 R Auxiliary Status
0 1 0 1 R 1D Register
0 1 1 0 R Interrupt Register
0 1 1 1 R Source ID
1 0O O 0 R Data Register 1™
1 0 O 1 R Diagnostic Status
1 1 0 0 RW Transfer Counter (MSB)
1 1 0 1 R/W Transfer Counter (2nd BYTE)
1 1 1 0 RW Transfer Counter (LSB)
1 1 1 1 R/W Reserved for Testability
*NCR 5386 ONLY COMMAND SUMMARY
INT = INTERRUPTING D = DISCONNECTED

IMM = IMMEDIATE

COMMAND SUMMARY

REGISTER SUMMARY

A3 A2 A1 A0 R/W  REGISTER NAME

T = CONNECTED AS A TARGET

| = CONNECTED AS AN INITIATOR

COMMAND CODE COMMAND TYPE VALID STATES
00000 Chip Reset IMM DIT
00001 Disconnect IMM LT
00010 Paused IMM D,T
00011 Set ATN IMM |
00100 Message Accepted IMM |
00101 Chip Disable IMM DT
00110-00111 Reserved IMM
01000 Select w/ATN INT D
01001 Select w/o ATN INT D.
01010 Reselect INT D
01011 Diagnostic INT D
01100 Receive Command INT T
01101 Receive Data INT T
01110 Receive Message Out INT T
01111 Receive Unspecified info Out INT T
10000 Send Status INT T
10001 Send Data INT T
10010 Send Message Out INT T
10011 Send Unspecified Info In INT T
10100 Transfer Info INT |
10101 Transfer Pad INT |
10110-11111 Reserved INT
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COMMAND REGISTER
7 6 5 4 3 21

0

L1]

HEEEN

|

APPENDIX B
INTERNAL REGISTERS

Command Code

00000
00001
00010
00011
00100
00101

Chip Reset
Disconnect

Pause

Set ATN

Message Accepted
Chip Disabled

01000
01001
01010
01011
01100
01101
01110
01111
10000
10001
10010
10011
10100
10101

Seiect w/ATN

Select w/o ATN

Reselect

Diagnostic Data Turnaround
Receive Command

Receive Data

Receive Message Out
Received Unspecified info Out
Send Status

Send Data

Send Message In

Send Unspecified Info In
Transfer info

Transfer Pad

Reserved (MUST BE A ZERO)

Single Byte Transfer

CONTROL REGISTER

DMA Mode

lD:E:‘ST:R 4 32 10
TsTolo[s] T T]
LL 1 e

INTERRUPT REGISTER
76 543210

L =T TTT11

Function Compiete
L——— Bus Service
L Disconnected
Selected

(Used for Testability)
invalid Cc L]
Not Used

SOURCE 1D REGISTER

7 6 5 4 3 2 10

[-1-1--T T 1]

Source 1D
1D Valid

7 6 5 43 210

HEEEEREN

Seilect Enable
Reselect Enable
L Parity Enable
r————————== Phase Valid on REQ"*
Reserved for

Synchronized Operation*

DESTINATION ID REGISTER
7 6 54 3 210

HESECSEEN

Destination ID

AUXILIARY STATUS REGISTER

7 6 5 4 3 2 10
L Data Register Il Fuli*

Transfer Counter Zero
L Paused

Data Register ! Full

"NCR 5386 ONLY

Panty Thru Enable*

DIAGNOSTIC STATUS REGISTER

7 6 54 3 2 1

0

LI-T1 1]

| |

Self-diagnostic Status

000 Successful Completion

001 Unconditional Branch Fail
010 Data Reg. Full Failed

011 Initiai Conditions Incorrect
100 Initial Command Bits incomect
101 Diagnostic Flag Failed

110 Data Turnaround Failed

111 Not Used

Diagnostic Command Status

001 Turnaround Miscompare (lnitial)
010 Turnaround Miscompare {Final)
011 Turnaround Good Parity

100 Tumnaround Bad Party

Self-diagnostic Compiete

(7o) A3 A2 At
c/D 1 10
MSG 1 1 0
Partty Error 1 1 1

TRANSFER COUNTER

A0 SELECTED BYTE
Most Significant Byte
Middie Byte

Least Signdficant Byte

o - O
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APPENDIX C
INITIATOR/TARGET ROLE FLOWCHART

)

" DISCONNECTED
IDLE LOOP

INTERRUPT
RECEIVED
2

COMMAND
RECEIVED
K

NO

RESELECTED
INTERRUPT
2

SELECTED
INTERRUPT
?

ERROR
ERROR
YES TARGET NO
CONTROLLER RESELECTION
COMMAND, -

INITIATOR

SELECTS CONTROLLER
DECODE & TancET DECODE &
IMPLEMENT IMPLEMENT
OTHER HOST OTHER HOST
ADAPTER CONTROL ACAPTER
COMMANDS COMMANDS

INTERRUPT
RECEIVED
?

FUNCTION

COMPLETE
?

DISCONNECTED
2

ERROR

INTERRUPT

RECEIVED
2

BUS
SERVICE
INTERRUPT
?
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INTERRUPT
RECEIVED
?

INITIATOR/TARGET ROLE FLOWCHART

INITIATOR
SENDS
“IDENTIFY"
MESSAGE

O,

INITIATOR
IDLE LOOP

INTERRUPT
RECEIVED

PREPARE CHIP

COMPLETE

SEND

NO

“"MESSAGE
ACCEPT"

1 AND EXTERNAL
CIRCUITRY FOR
NEXT PHASE
UPDATE RECEIVE
WORKING MESSAGE
POINTERS
COMMAND
COMPLETE
?
YES
COPY USING THE
YES CURRENT SOURCE 10,
POINTERS RETRIEVE
TO SAVED SAVED
INTERRUPT POINTERS POINTERS
RECEIVED
?
DECODE
FUNCTION ﬁéggiees
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INITIATOR/TARGET ROLE FLOWCHART

SEND

“SAVE STATE"

MESSAGE

l

SET
DISCONNECT
FLAG

SET-UP
NCR 5385
TO RECEIVE
MESSAGE OUT

ERROR
YES

SAVE INITIATOR
ID & DETERMINE
IF RESELECTION
IS SUPPORTED

INTERRUPT

RECEIVED
?

FUNCTION

COMPLETE
?

DO WE
DISCONNECT
?
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INITIATOR/TARGET ROLE FLOWCHART (Continued)

SEND
“DISCONNECT
MESSAGE"

INTERRUPT
RECEIVED

ISSUE
FUNCTION DISCONNECT
COM!:LET E COMMAND
? TO CHIP
ERROR oc

TARGET
RESELECTS
INITIATOR

FUNCTION
COMPLETE
?
ERROR

TARGET
SENDS
“IDENTIFY”
MESSAGE

NO INTERRUPT
RECEIVED
?

YES
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INITIATOR/TARGET ROLE FLOWCHART (Continued)

FUNCTION
COMPLETE

DATA

XFER OR

RECEIVE

COMMAND
?

.

TARGET
RECEIVES
COMMANDS
OR XFERS
DATA

74}
FUNCTION
COMPLETE
?

NO

ERROR

r

SEND
STATUS
BYTE

INTERRUPT

RECEIVED
?

FUNCTION

COMPLETE
?

TARGET
SENDS
“COMMAND
COMPLETE"
MESSAGE

INTERRUPT

RECEIVED
?

FUNCTION
COMPLETE
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