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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) —
PART 115: Parallel interface-5 (SPI-5)

FOREWORD

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form

2

~

3

~

4

~

5

—

6

~

the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by-the
respective organization to deal with particular fields of technical activity. ISO and IEC technical committees
collaborate in fields of mutual interest. Other international organizations, governmental and non-goveramental,
in liaison with ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have established a joint technical' ‘committee,
ISO/IEC JTC 1. Draft International Standards adopted by the joint technical committee are, ¢irculated to
national bodies for voting. Publication as an International Standard requires approval by at least 75 % of the
national bodies casting a vote.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or ISO or its directors, employees, servants or{agents including individual
experts and members of their technical committees and IEC or ISO member bodies for any personal injury,
property damage or other damage of any nature whatsoever, whether direct onindirect, or for costs (including
legal fees) and expenses arising out of the publication of, use of, or reliance _upon, this ISO/IEC publication or
any other IEC, ISO or ISO/IEC publications.

Attention is drawn to the normative references cited in this publicatighy*Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements<of this International Standard may be the subject
of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

CAUTION: The developers of this standard have requested that holders of patents that

may be required for the implementation<ef the standard, disclose such patents to the
publisher. However, neither the developers nor the publisher have undertaken a patent
search in order to identify which, if.any, patents may apply to this standard. As of the
date of publication of this standards following calls for the identification of patents that
may be required for the implementation of the standard, no such claims have been
made. No further patent seaich is conducted by the developer or the publisher in
respect to any standard it proeesses. No representation is made or implied that licenses
are not required to avoid iafringement in the use of this standard.

International Standard\ISO/IEC 14776-115 was prepared by subcommittee 25: Inter-
connection of inforpiation technology equipment, of ISO/IEC joint technical committee 1:
Information technelogy.
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INTRODUCTION

ISO/IEC 14776-115 defines mechanical, electrical, timing requirements, command sets,
and the task management delivery protocol requirements to transfer commands and data
between SCSI devices attached to an SCSI parallel interface. The resulting interface
facilitates the interconnection of computers and intelligent peripherals and thus provides a
common interface standard for both system integrators and suppliers of intelligent
peripherals.
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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) -

Part 115: Parallel Interface-5 (SPI-5)

1 Scope

This part of ISO/IEC 14776 defines the mechanical, electrical, timing, and ¢protocol
requirements of the SCSI parallel interface to allow conforming SCSI devices to inter-Operate.
The SCSI parallel interface is a local I/O bus that may be operated over a wide range of
transfer rates. The objectives of the SCSI parallel interface are:

a) To provide host computers with device independence within a class: of devices. Thus,
different disk drives, tape drives, printers, optical media drives, and other SCSI
devices may be added to the host computers without requiring\modifications to generic
system hardware. Provision is made for the addition of special features and functions
through the use of vendor-specific options. Reserved ‘ateas are provided for future
standardization.

b) To provide compatibility such that conforming SRI*2, SPI-3 devices may interoperate
with SPI-5 devices given that the systems engineering is correctly done. Conforming
SPI-2, SPI-3, and SPI-5 devices should respond in an acceptable manner to reject
SPI-5 protocol extensions. SPI-5 protocol-extensions are designed to be permissive of
such rejections and thus allow SPI-2 and SPI-3 devices to continue operation without
requiring the use of the extensions.

The interface protocol includes provision for the connection of multiple SCSI initiator ports
(i.e., SCSI devices capable of initiating’ an 1/O process) and multiple SCSI target ports (i.e.,
SCSI devices capable of responding to a request to perform an 1/O process). Distributed
arbitration (i.e., bus-contention-agic) is built into the architecture of this standard. A default
priority system awards interface-control to the highest priority SCSI device that is contending
for use of the bus and an optional fairness algorithm is defined.

This standard defines the physical attributes of an input/output bus for interconnecting
computers and peripheral devices.

The set of SCShstandards specifies the interfaces, functions, and operations necessary to
ensure interoperability between conforming SCSI implementations. This standard is a
functional .description. Conforming implementations may employ any design technique that
does not violate interoperability.

This \(standard has made obsolete single-ended and multimode signaling alternatives.
Implementations that use single-ended or multimode signaling alternatives should reference

L 440\

4l QAL D T B D 4 O ! LA 4 42—
UHIc oLol T ardliClh CTTale=L2 sSlalludiu (TOVU/TEW 157 70" 1T 14).

Figure 1 is intended to show the general structure of SCSI standards. The figure is not
intended to imply a relationship such as a hierarchy, protocol stack, or system architecture.
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Common Access Method

SCSI Device-Type Specific Command Sets

Shared Command Set for all SCSI device,types

Architecture Model

SCSI Transport Pretocols

Interconnects

Figure 1 - SCSI Document Structure
2 Normative references
2.1 Normative references

The following reférenced documents are indispensable for the application of this standard. For dated
references, only’ the edition cited applies. For undated references, the latest edition of the referen¢ed
document,iincluding any amendments, applies.

2.2 Approved references

> - N f . . : . . i
dures and measuring methods - Part 2. General examination, electrical continuity and contact
resistance tests, insulation tests and voltage stress tests

IEC 60512-11-7:1996, Connectors for electronic equipment - Tests and measurements - Part 11-7:
Climactic tests - Test 11g: Flowing mixed gas corrosion test

ISO 129, Technical Drawings - Dimensioning - General principles, definitions, methods of execution and
special indications

ISO 1660, Technical Drawings - Dimensioning and tolerancing of profiles
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2.3 References under development

At the time of publication, the following referenced standards were still under development. For information
on the current status of the document, or regarding availability, contact the relevant standards body or

other organization as indicated.

ISO/IEC 14776-121, Information technology - Small Computer System Interface (SCSI) - Part 121:

Passive Interconnect Performance (PIP)

ISO/IEC 14776-313, Information technology - Small Computer System Interface (SCSI) - Part 313: Prim
Commands-3 (SPC-3)

ary

ISO/IEC 14776-412, Information technology - Small Computer System Interface (SCSI) - Part\4
Architecture Model 2 (SAM-2)

2.4 Other references

2:

For information on the current status of the listed documents, or regarding availability;, contact the indicated

organization.

EIA-700AOAE (SP-3651), Detail Specification for Trapezoidal Connectors.with Non-removable Riblon

Contacts on 1.27 mm Pitch Double Row used with Single Connector Attachments (SCA-2)

EIA-700AOAF (SP-3652), Detail Specification for Trapezoidal Connector 0.8 mm Pitch used with Very

High Density Cable Interconnect (VHDCI)

SFF-8451, SCA-2 Unshielded Connections
NOTE 1 - For more information on the current status<«of'the document, contact the SFF committee at
408-867-6630 (phone), or 408-867-2115 (fax). Tolobtain copies of this document, contact the SFF
committee at 14426 Black Walnut Court, Saratoga, CA 95070 at 408-867-6630 (phone) or 408-741-1600
(fax).

T10/1378DT, SCSI Domain Validation technical report
NOTE 2 - For more information on the current status of the T10 document, contact the INCITS Secretariat
at 202-737-8888 (phone), 202-638-4922 (fax) or via Email at incits@itic.org. To obtain copies of this
document, contact Global Engineering at 15 Inverness Way, East Englewood, CO 80112-5704 at
303-792-2181 (phone), 800-854-7179 (phone), or 303-792-2192 (fax).

3 Definitions, symbels, abbreviations, and conventions

3.1 Definitions

3.1.1

A cable

A 50:conductor cable assembly that provides an 8-bit DATA BUS and control signals.

312

agent

Carries out the actions of a requested service following the rules of the protocol.

3.1.3

application client

An object that is the source of SCSI commands. Further definition of an application client is found in the

SCSI Architecture Model-2 .

3.14
asynchronous event notification
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An optional procedure used by SCSI target devices to notify SCSI initiator devices of events that occur
when a pending task does not exist for that SCSI initiator device.

3.15
asynchronous transfer
An information transfer that uses the REQ/ACK handshake with an offset of zero.

3.1.6

auto-contingent allegiance (ACA)

An optional condition of a task set following the return of a CHECK CONDITION status. See the SCSI
Architecture Model-2 for a detailed definition of auto-contingent allegiance.

3.1.7
backplane
A printed circuit board with connectors attached that is used for interconnecting multiple SCSI devices.

3.1.8

bulk cable
The collection of conductors and associated insulation used between, but not including, the connectorsg or
transition regions in a SCSI bus segment. Bulk cable includes permanent features (e.g., flat regiops)
designed for purposes of enabling connector attachment.

3.1.9
Bus segment path
The electrical path between the bus segment terminators.

3.1.10
byte
Indicates an 8-bit construct.

3.1.11
cable assembly
A bulk cable that has connectors attached.

3.1.12
confirmation
A response returned to the application-client that signals the completion of a service request (see 4.13)

3.1.13

confirmed service
A service available at the protocol service interface, that requires confirmation of completion. The
confirmed service cOnsists of the request and confirmation steps and optionally the indication and
response steps.

3.1.14
contact
The electrically-conductive portion of a connector associated with a single conductor in a cable.

3.145
contingent allegiance (CA)

An optional condition of a task set following the return of a CHECK CONDITION status. A detailed
definition of contingent allegiance may be found in the SCSI Architecture Model-2 .

3.1.16

current task

A task that is in the process (i.e., of sending messages, status, transferring data, or transferring command
data to or from the SCSI initiator port).

3.1.17
cyclic redundancy check (CRC)
An error detecting code used to detect the validity of data.
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3.1.18
DATA BUS
An 8-bit or 16-bit bus (see 8.2).

3.1.19
data field
The portion of a data group that contains data bytes.

3.1.20
data group
A sequence of data bytes, any pad bytes, and the four pCRC bytes transmitted during a DT DATA IN

phase or a DT DATA OQUT phase

3.1.21
data group transfer
Parallel transfers that transfer data and pCRC information using only data groups.

3.1.22

device server
An object within the logical unit that executes SCSI tasks according to the rules)for‘task management as
described in the SCSI Architecture Model-2 .

3.1.23

differential
A signaling alternative that uses drivers and receivers with two.complementary signals to imprgve
signal-to-noise ratios.

3.1.24
double transition (DT)
The latching of data on both the assertion edge and the'niegation edge of the REQ or ACK signals.

3.1.25
driver
The circuitry used to control the state of a signal line in a bus segment.

3.1.26

exception condition
Any event that causes a SCSI device to enter an auto-contingent allegiance or contingent allegiance
condition.

3.1.27
expander
A device that connecis SCSI bus segments together to form a single SCSI domain.

3.1.28
fast-5
Negotiated to receive synchronous data at a transfer period that translates into a transfer rate of less than
or equal to 5 megatransfers per second.

3.1.29

fast-10
Negotiated to receive synchronous data at a transfer period that translates into a transfer rate greater than
5 megatransfers per second and less than or equal to a transfer rate of 10 megatransfers per second.

3.1.30

fast-20

Negotiated to receive synchronous data at a transfer period that translates into a transfer rate greater than
10 megatransfers per second and less than or equal to a transfer rate of 20 megatransfers per second.

3.1.31
fast-40
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Negotiated to receive synchronous data at a transfer period that translates into a transfer rate greater than
20 megatransfers per second and less than or equal to a transfer rate of 40 megatransfers per second.

3.1.32

fast-80

Negotiated to receive synchronous data at a transfer period that translates into a transfer rate greater than
40 megatransfers per second and less than or equal to a transfer rate of 80 megatransfers per second.

3.1.33

fast-160
Negotiated to receive synchronous data at a transfer period that translates into a transfer rate of 160
megatransfers per second

3.1.34

fast-320
Negotiated to receive synchronous data at a transfer period that translates into a transfer_rate of 320
megatransfers per second.

3.1.35
field
A group of one or more contiguous bits.

3.1.36

hard reset
A SCSI target device action in response to a reset event in which a SCSI target device performs the
operations described in 12.4.

3.1.37
indication
A signal notifying the SCSI device server or task manager of an event (see 4.13)

3.1.38

information unit transfer
Parallel transfers that transfer data, status;.commands, task attributes, task management, iuCRC, and
nexus information using SPI information units.

3.1.39

initial connection
An initial connection is the result of a physical connect. It exists from the assertion of the BSY signal (see
10.5) in a SELECTION phase*until the next BUS FREE phase or the next QAS REQUEST message.

3.1.40
initiator
Synonymous withCSCSI initiator port (see 3.1.97).

3.141

I/O process
An 1/©.process consists of one initial connection (or, if information units are enabled, the establishment ¢f a
nexus) and zero or more physical or logical reconnections, all pertaining to a single task or a group of
tasks. An I/O process begins with the establishment of a nexus. If the SPI information unit transfers are

disabled an 1/0 process normally ends with a COMMAND COMPLETE message. If information unit
transfers are enabled an 1/0 process normally ends with a SPI L_Q information unit with the type field set
to status and the DATA LENGTH field set to zero.

3.1.42

interconnect

The electrical bulk cable, connectors, and passive loads used to connect the TERMPWR, terminators, and
SCSI devices in a SCSI bus segment

3.1.43
I_T nexus
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A nexus that exists between a SCSI initiator port and a SCSI target port.

3.1.44
I_T L nexus

A nexus that exists between a SCSI initiator port, a SCSI target port, and a logical unit. This relationship

replaces the prior |_T nexus.

3.1.45

I_T L _Qnexus

A nexus between a SCSI initiator port, a SCSI target port, a logical unit, and a queue tag following
successful receipt of a queue tag. This relationship replaces the prior I_T nexus or |_T_L nexus.

the

3.1.46

intersymbol interference (ISI)

The effect that a transition (or symbol) on a signal line has on transitions before or after that transition
symbol) received on the same line.

3.1.47
iuCRC protection
The use of CRC to detect DT DATA phase data transmission errors during SPI information unit transfer

3.1.48
logical connect
Establishes an |_T_L_Q nexus using SPI L_Q information units duringafn-initial connection.

3.1.49
logical disconnect
Reduces the current |_T_L_Q nexus to an |_T nexus.

3.1.50
logical reconnect
Reestablishes an |_T_L_Q nexus from an |_T nexus using SPI L_Q information units.

3.1.51

logical unit

An externally addressable entity within-a SCSI target device. See the SCSI Architecture Model-2 fg
detailed definition of a logical unit,

3.1.52
logical unit number
An identifier for a logical‘unit.

3.1.53

logical unit reset

A logical unit.action in response to a logical unit reset event in which the logical unit performs
operations'described in SCSI Architecture Model-2.

3.1.54
logical unit reset event

(or

the

Ar/event that triggers a logical unit reset from a logical unit as described in SCSI Architecture Model—-2

3.1.55
maghnitude
The absolute value of a number or quantity.

3.1.56
maximum transfer rate
The highest transfer rate supported by a SCSI device.

3.1.57
megatransfers per second
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The repetitive rate that data are transferred across the bus. This is equivalent to megabytes per second
an 8-bit wide bus.

3.1.58

message

One or more bytes transferred between a SCSI initiator port and a SCSI target port to perform link con
or task management, or to associate task attributes with commands.

3.1.59
multidrop

on

trol

A characteristic of the SCSI bus segment that allows SCSI devices to be connected to the SCSI bus

segment without disrupting the continuity of the electrical path between the terminators (see 4 3)

3.1.60

negotiation required flag

A flag maintained by a port for each other port indicating when it is required to originate negotiation
that port (see 4.12.3).

3.1.61

nexus

A relationship between a SCSI initiator port and a SCSI target port that may extend to a logical unit an
queue tag.

3.1.62
object

An architectural abstraction that encapsulates data types, services, or other objects that are related i

some way.

3.1.63

odd parity

Odd logical parity, where the parity bit is driven and%erified to be that value that makes the numbe
assertions on the associated data byte plus the parity bit equal to an odd number (e.g., 1, 3, 5, 7, or 9). §
3.1.70, parity bit. If an even number of asserted bits are detected at the receiver a parity error occurs.

3.1.64
one
A true signal value or a true condition.of a variable.

3.1.65
P cable

A 68-conductor cable assembly or backplane that uses an 80-conductor connector to provide the 16}

DATA BUS and control signals.

3.1.66
paced transfer
Parallel transfers that transfer information using pacing.

3.1.6%
pacing

ith

of
bee

bit

Use of the ACK or REQ signal as a continuously running clock in combination with the P1 signal to indic

ate

when data is valid.

3.1.68
packetized
A method of transferring information using SPI information units (see 4.11.3.3)

3.1.69
pad field
The portion of a data group that contains pad information.
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3.1.70
parity bit

A bit associated with a byte that is used to detect the presence of an odd nhumber of asserted bits within the

byte. The parity bit is driven such that the number of logical ones in the byte plus the parity bit is odd.

3.1.71
parity error

When the number of assertions on the associated data byte plus the parity bit equal to an even number

(e.g.,0,2,4,6, or 8).

3.1.72

parallel transfer
The transfer of information using information transfer phases.

3.1.73

path

The cable, printed circuit board or other means for providing the conductors and insulators that conn
two or more points.

3.1.74
pCRC field
The portion of a data group that contains pCRC information.

3.1.75
pCRC protection
The use of CRC to detect DT DATA phase data transmission errors-during data group transfers.

3.1.76
pending task
A task that is not the current task.

3.1.77
physical connect
The act of establishing an |_T nexus during-a\connection.

3.1.78

physical disconnection

The action that occurs when a SCSI device releases control of the SCSI bus, allowing it to go to the B
FREE phase.

3.1.79

physical reconnect

The act of resuming a nexus to continue processing a task. A SCSI target port initiates a physi
reconnect when.conditions are appropriate for the physical bus to transfer data associated with a ne
between a SCSVinitiator port and a SCSI target port.

3.1.80
physical reconnection
A-physical reconnection is the result of a physical reconnect that exists from the assertion of the B

ect

US

cal
us

SY

sighal in a SELECTION or RESELECTION phase. A physical reconnection ends with the BUS F

EE

phase (see 10.2) or a QAS REQUEST message (see 10.4.3).

3.1.81
planar

A bulk cable construction where the signal wires are side by side. The bulk cable may contain twisted pairs

or straight wires or any combination of twisted pairs/straight wires.

3.1.82

point-to-point

A subset of the multidrop architecture (see 4.3) where only two SCSI devices are attached within
allowed stub length of the terminators on a SCSI bus segment.

an
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3.1.83
port
A single attachment to a SCSI bus segment from a SCSI device.

3.1.84
power on
Power being applied.

3.1.85
queue

The arrangement of tasks within a task set usually according to the temporal order that they were created.

3.1.86
queue tag

The parameter associated with a task that uniquely identifies it from other tagged tasks for a.lagical yinit

from the same SCSI initiator port.

3.1.87
receiver
The circuitry used to detect the electrical state of the bus segment.

3.1.88
request:
A request to the initiator parallel interface agent to invoke a service (sge-4.13)

3.1.89
response:
A response from the SCSI device server or task manager inreply to an indication (see 4.13).

3.1.90

reset event:

An event that triggers a hard reset from a SCSI device as described in 12.5. Reset events defined in
standard are bus reset event (see 12.5.2), power on reset event (see 12.5.3), and target reset event (3
12.5.4).

3.1.91
SCSl address
The decimal representation of the*unique address assigned to a SCSI device.

3.1.92

SCSl bus

All the conductors and connectors required to attain signal line continuity between every driver, recei
and terminator for-each signal.

3.1.93

SCSl device

A device\containing at least one SCSI port and the means to connect its drivers and receivers to the |
segment.

his
bee

er,

pus

3.1.94

SCSl device port
Either a SCSI initiator port or a SCSI target port

3.1.95
SCSI ID
The bit-significant representation of the SCSI address.

3.1.96
SCSl initiator device
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A SCSI device containing application clients and SCSI initiator ports that originate device service and task
management requests to be processed by a SCSI target device. See the SCSI Architecture Model-2 for a
detailed definition of a SCSI initiator device.

3.1.97

SCSl initiator port

A SCSI initiator device object that acts as the connection between application clients and the service
delivery subsystem through which requests and responses are routed. See the SCSI Architecture Model-2
for a detailed definition of a SCSI initiator port.

3.1.98

SCSl target device
A SCSI device containing logical units and SCSI target ports that receives device service and telisk
management requests for processing. See the SCSI Architecture Model-2 for a detailed definition gf a
SCSI target device.

3.1.99

SCSl target port
A SCSi target device object that contains a task router and acts as the connection bétween device servers
and task managers and the service delivery subsystem through which requests and’responses are routed.
See the SCSI Architecture Model-2 for a detailed definition of a SCSI target port.

3.1.100

SCSl terminator
The terminator is at each end of a SCSI bus segment. The terminatorprovides impedance matching and
biasing, holding the bus in a negated state when it is not driven,

3.1.101
signal assertion
The act of driving a signal to the true state.

3.1.102
signal negation
The act of performing a signal release or of driving a signal to the false state.

3.1.103

signal release
The act of allowing the cable terminators to bias the signal to the false state by placing the driver in the
high impedance condition.

3.1.104
single transition (ST)
The latching of data®©nly on the assertion edge of the REQ or ACK signals.

3.1.105
skew

The maximum difference in propagation time allowed between any two SCSI bus sighals measufed
between two specified positions in the bus segment using a free running clock data pattern.

3.1.106

source (a signal)
The act of either signal assertion, signal negation, or signal release.

3.1.107

SPIl information unit

Data structures that encapsulate data, status, command, task attributes, iuCRC, and nexus information
into various formats.

3.1.108
stub
Any electrical path connected to the bus segment that is not part of the bus segment path.
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3.1.109
synchronous transfer
An information transfer that uses a REQ/ACK offset other than zero and does not use pacing.

3.1.110
target
Synonymous with SCSI target port (see 3.1.99).

3.1.111
task

An object within the logical unit representing the work associated with a command or group of linked

all

commands A task consists of one initial connection and zera or mare physical or logical reconnections
pertaining to the task.

3.1.112
task manager
An agent within the logical unit that processes task management functions.

3.1.113

task management function

A task manager service that may be invoked by a task management message©r, by setting one of the t
management functions in a SPI L_Q information unit to affect the execution©f one or more tasks.

3.1.114

task set

A group of tasks within a logical unit, whose interaction is dependent on the task management, conting
allegiance and auto-contingent allegiance rules. See the SCSI Architecture Model-2 for a detai
definition of a task set.

3.1.115
transceiver
A device that implements both the SCSI receiver and SCSI driver functions.

3.1.116

transfer period

The negotiated time between edges of REQ or ACK that latch data. For ST the transfer period is measu
from an assertion edge of the REQ:or ACK signal to the next assertion edge of the signal. For DT
transfer period is measured from a-transition edge of the REQ or ACK signal to the next transition edge
the signal.

3.1.117
transfer rate
The negotiated megatransfers per second.

3.1.118
upper levebprotocol
Any protecol executed through services provided by a lower level protocol.

3.1:419

Ask

ent
ed

red
the
Xolj

vendor-specific

Something (e.g., a bit, field, or code value) that is not defined by this standard and may be used differently

in various implementations.
3.1.120

zero
A false signal value or a false condition of a variable.

3.2 Symbols and abbreviations

#or NE not equal
<orLE less than or equal to
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* plus or minus
~ approximately
X multiply
+ add
- subtract
<orlLT less than
=orEQ equal
>or GT greater than
>or GE greater than or equal to
ACA auto-contingent allegiance (see 3.1.6)
AWG American wire gauge
CA Contingent allegiance (see 3 1 15)
CMOS Complementary metal oxide semiconductor
CRC Cyclic Redundancy Check (see 3.1.17)
DT Double transition (see 3.1.24)
DUT Device under test
EMI Electromagnetic interference
EMC Electromagnetic compatibility
ESD Electrostatic discharge
HVD High voltage differential
IDC Insulation displacement contact
ISI Intersymbol interference
iuCRC Information unit CRC
LSB Least significant bit
LUN Logical unit number
LvD Low voltage differential
MSB Most significant bit
NEXT Near end crosstalk
pCRC Parallel CRC
PPR Parallel protocol request
QAS Quick Arbitration and Selection
SAM-2 SCSI Architecture Model-2
SCsSI Small Computer Systeminterface
SCSI-2 Small Computer Systen Interface - 2
SCSI-3 Small Computer System Interface - 3
SDTR Synchronous data-transfer request
SE Single ended
SPC-3 SCSI Primary’Commands-3
SPI-2 SCSI Parallel Interface-2
SPI-3 SCS( Barallel Interface-3
ST Single transition (see 3.1.104)
TDR Time Domain Reflectometer
WDTR Wide data transfer request
3.3 Keywords
3.31
expected

Akeyword used to describe the behavior of the hardware or software In the design models assumed by
this standard. Other hardware and software design models may also be implemented.

3.3.2

invalid

A keyword used to describe an illegal or unsupported bit, byte, word, field or code value. Receipt of an
invalid bit, byte, word, field or code value shall be reported as an error.

3.3.3

mandatory

A keyword indicating an item that is required to be implemented as defined in this standard to claim
compliance with this standard.


https://standardsiso.com/api/?name=0e83ec23de4e6a2e706c51fd2c8fabc9

34 14776-115 © ISO/IEC:2004(E)

3.34
may
A keyword that indicates flexibility of choice with no implied preference.

3.35
may not
Keywords that indicates flexibility of choice with no implied preference.

3.3.6
obsolete

A keyword indicating that an item was defined in prior SCSI standards but has been removed from this

standard

3.3.7
optional

A keyword that describes features that are not required to be implemented by this standard/_Howevey, if
any optional feature defined by this standards is implemented, it shall be implemented as.defined in this

standard.

3.3.8

reserved

A keyword referring to bits, bytes, words, fields and code values that are set aside for fut
standardization. Their use and interpretation may be specified by future extensions to this or ot

ure
her

standards. A reserved bit, byte, word or field shall be set to zero, or infaccordance with a future extengion
to this standard. Recipients are not required to check reserved bits ‘bytes, words or fields for zero values.

Receipt of reserved code values in defined fields shall be reported‘as an error.

3.3.9
shall

A keyword indicating a mandatory requirement. Designéers are required to implement all such requiremgnts

to ensure interoperability with other products that conferm to this standard.

3.3.10

should

A keyword indicating flexibility of choice)with a preferred alternative; equivalent to the phrase "i
recommended"”.

3.4 Conventions

kis

Certain words and terms-used in this International Standard have a specific meaning beyond the norinal
English meaning. These-words and terms are defined either in clause 3 or in the text where they fjrst

appear.
The following €onventions are used:

e names, 0f signals, phases, messages, commands, statuses, sense keys, additional sense codes, a
additional sense code qualifiers are in all uppercase (e.g., REQUEST SENSE);

* «names of fields are in small uppercase (e.g., STATE OF SPARE);

«_~ lower case is used for words having the normal English meaning;

s {lefdS Contaimng onty one pitare usuatty Teferredto as the mame pitmstead of the ame fietd;

* numbers that are not immediately followed by lower-case b or h are decimal values;

« numbers immediately followed by lower-case b (xxb) are binary values;

« numbers immediately followed by lower-case h (xxh) are hexadecimal values;

« decimals are indicated with a comma (e.g., two and one half is represented as 2,5);

» decimal numbers having a value exceeding 999 are represented with a space (e.g., 24 255);

e an alphanumeric list (e.g., a,b,c or A,B,C) of items indicate the items in the list are unordered;

e anumeric list (e.g., 1,2,3) of items indicate the items in the list are ordered (i.e., item 1 is required
occur or complete before item 2).

In the event of conflicting information the precedence for requirements defined in this standard is:
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1) text,
2) tables, then
3) figures.

35

3.5 Notation for procedures and functions

Procedure Name ([input:1alinput:1b|input:1c][,input:2a+input:2b]...[input:n]||
[output:1][,output:2]...[output:n])

Where:

Procedure Name:

input:1alinput:1b|...

input:1, input:2, ...:
output:1, output:2, ...:

B
"|":

A descriptive name for the function to be performed.
Parentheses enclosing the lists of input and output arguments:

A number of arguments of which only one shall be used in-any sing
procedure

A comma-separated list of names identifying caller<supplied input
data objects.

A comma-separated list of names identifying eutput data objects t(
be returned by the procedure.

A separator providing the demarcation between inputs and outputsg.

Inputs are listed to the left of the separator; outputs, if any, are liste
to the right.

Brackets enclosing optional or-conditional parameters and argu-
ments.

A separator providing the demarcation between a number of argu-
ments of which only ‘@ne shall be used in any single procedure.

A collection of obijects presented to a single object. No ordering is i
plied.

[¢)

[=}
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4 SCSI parallel interface model

4.1 SCSI parallel interface model overview
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This standard defines the cables, connectors, signals, transceivers, terminators, and protocol used to

interconnect parallel SCSI device ports and the services provided to the application client.
4.2 Cables, connectors, signals, transceivers

SCSI parallel interface devices may be implemented with either 50, 68, or 80 pin connectors.

within this standard.

Table 1 - LVD transceiver/speed support map

Table 1 defines the bus segment modes and transfer rates supported with the various transceivers defir||ed

yes = Transceiver/speed combination supported by, this'standard.
no =Transceiver/speed combination not supported by this standard.
paced =Transceiver/speed combination using paced transfers is supported by this standard (see 4.1

Data Maximum transfer rate
Latching
(ST/DT) Async. Fast-5 Fast-10 | Fast-20 | Fast-40 | Fast*80 | Fast-160 | Fast-3320
ST yes yes yes yes yes no no no
DT no no yes yes y€s yes paced paced
Key:

SCSI devices may connect to the bus segment’via 8-bit or 16-bit ports. The 8-bit ports shall connect {
bus segment with an A cable or equivalent(see clause 5). The 16-bit ports shall connect to a bus segm
with a P cable or equivalent (see clause 5).

4.3 Physical architecture of bus segment

The electrical propertiesiof the drivers and receivers are all measured at the stub connections (see fig
3). Unless otherwise foted, all voltages are with respect to the signal ground of the SCSI device.

pDa
ent

The position of the drivers(receivers, and terminators for a differential bus segment are shown in figure 2.

ure



https://standardsiso.com/api/?name=0e83ec23de4e6a2e706c51fd2c8fabc9

14776-115 © ISO/IEC:2004(E) 37

N\ - SIGNAL

T

L +SIGNAL  Cg

B ol e S -
i g3 i3

i~
nv

~y
~nv

BALANCED
INTERCONNECTING

gﬁ - TRANSCEIVER (i.e., DRIVER + RECEIVER) CONDUGTORS

T - BUS SEGMENT TERMINATION CIRCUITRY
Ch - LOGIC GROUNDS

Figure 2 - Differential SCSI bus segment

4.4 Driver-receiver connections

A driver-receiver connection is the connection between a driver and a receiver on a single SCSI bus
segment. A SCSI signal may be used by more than‘éne driver-receiver connection (i.e., a SCSI signal
connects to all the SCSI devices where a drivet-receiver connection only connects the selected SCSI
initiator/target port pair). Driver-receiver connections always occur in pairs; one driver-receiver connection
drives a SCSI signal from an initiator driveri0 a target receiver and the other driver-receiver connection
drives the same SCSI signal from a target.driver to an initiator receiver. Except for or-tied signals (see §.4)
only one end of the connection shall drive the SCSI bus at a time.

Setting programmable electrical preperties on one end of the connection shall cause the drivers for all the
SCSi signals on that end of the.connection to be set to those electrical properties.

Setting programmable electrical properties at one end of the connection shall not automatically cause the
driver on the other end of the connection to be set to those electrical properties.

4.5 Physicaltepology details and definitions

The SCShpus is a multidrop architecture described in 4.3. Other details important to ensure the proper
operation*of this topology are described in this subclause.

The 'SCSI bus consists of all the conductors and connectors required to attain signal line contindiity
I . . ) f b —— . : ,W' °

terminators forms the bus segment path. Any electrical path that is not part of the bus segment path is a
stub. The point where a stub meets the bus segment path is termed the stub connection.

This standard requires the bus signals to be held at a negated state when no drivers are active on the bus.
The terminators hold the bus signals to a negated state when there are no active drivers on the bus, and
they provide impedance matching.

Figure 3 shows examples of connectors, bus segment paths, stubs, and stub connections.

SCSI bus connectors are any connectors, defined within this standard, used to create the SCSI bus. SCSI
bus connectors are defined by their function and by their physical placement.
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The functional definitions are:
a) connectors used to provide part of the bus segment path are labeled bus segment path
connectors, and
b) connectors used to provide part of a stub are labeled stub connectors.

Common physical placement definitions are:

a) connectors physically part of SCSI devices are labeled device connectors,

b) connectors physically part of cables, backplanes, or other non-device conductors are labeled

cable connectors,
c) connectors physically part of terminators are labeled terminator connectors

d) connectors that provide entry and exit points to and from enclosures are labeled enclos
connectors, and
e) other physical placements may be used.

ure

SCSI bus connectors (e.g., device stub connector, terminator bus segment path connector) referred t¢ in

this standard use both the functional definition and a physical placement.

The portion of the stub contained within the stub connector that has the stub connection may be ignore

STUB CONNECTIONS

CABLE STUH
CONNECTOH

CABLE BUS SEGMENT

PATH CONNECTOR CABLE BUS SEGMENT PATH CONNECTORS

J
N A et “#> CABLE sTUB ™ TERMINW LEVCL
! e Y ememiines «:RIES&%%QZ? Sdl
CABLE STUB | BUS SEGMENT .
CONNECTOR E : . PATH CONNECTOR E
'scsl T i TERMINATOR/ [ scs)
TERMINATOR ' DEVICE ; . g\SIE_;E ' DEVICH
BUS SEGMENT "~ "5CSI DEVICE STUB' scs! I
PATH CONNECTOR CONNECTORS . BBVICE : CONNECTOR
|
ENCLOSURE/ - ¥ TT—ENCLOSURE/
CABLE b T ! CABLE STUB
BUS SEGMENT : | : CONNECTOR
PATH , . E |
CONNECTORS |, 'scsl .
I .DEVICE] SCSI DEVICE STUB
| ENCLOSURE"Vw CONNECTORS
SCSI DEVICE SCSI DEVICE SCSI DEVICE IN STUB
ATTACHED NOT DIRECTLY AN ENCLOSURE EXTENDING
DIRECTLY TO ATTACHED BEYOND
BUS SEGMENT TO BUS SEGMENT TERMINATQO
PATH PATH

V :CONNECTOR

RS

R

T - ENARIED RUS TERMINATORS

E :END OF STUB - OFTEN ON A CHIP PAD

* . CONNECTOR TYPICALLY CONTAINING A STUB CONNECTION

BUS SEGMENT PATH: THE PATH BETWEEN TERMINATORS

—— STUB: ANY NON-BUS SEGMENT PATH

Figure 3 - SCSI bus segment topology details

If an intermediate interconnection is added to connect the SCSI device to the bus segment path this
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additional interconnect (including its connectors) and the SCSI device contribute to the stub and bus
segment loading. In system implementations that use an intermediate interconnect the parameters
specified in this standard at the SCSI device connector shall apply at the stub connection.

NOTE 3 - Any extensions of the connection beyond the terminator as shown in the right side of figure 3
should be minimized or avoided as that extension produces stubs and bus segment loading.

NOTE 4 - In order to support daisy-chain connections, SCSI devices that use shielded connectors should
provide two shielded SCSI device connectors on the SCSI device enclosure. Inside the enclosure the
cable should be looped from one shielded connector to the other. The loop should pass the connecting
point to the transceivers within the enclosure in such a manner that stub lengths are minimized. The
length of the cable within the SCSI device enclosure is included when calculating the total cable length of

" cooll i £ 20
Ui o Lol UUS STYITITTIL(STT TTYUIT o).

4.6 Bus segment loading

Bus segment loading is the electrical current flowing through the stub connection for lines that are pot
being driven by the attached SCSI device. The bus segment termination circuitry @so provides bus
segment loading. Bus segment loading shall appear capacitive to a.c. signals and/may also have a d.c.
leakage component. The stub capacitance is caused by electrical paths and compenents within the stub.
The leakage is caused by imperfect insulation of plus and minus signals and by components attached to
the paths within the stub. The capacitive current loading is specified by the value’of the capacitances at fthe
plus and minus signals rather than by the value of the current.

Bus segment termination loading is the capacitance measuredat\the terminator bus segment pgath
connector. Any d.c. leakage within enabled terminators is part of the performance requirements in 7.2.1
and does not constitute bus segment loading.

Bus segment termination loading is separate from bus segment loading. SCSI devices containing enabjled
bus segment termination shall present loading at the stub"connection that is no more than the sum of the
maximum allowed termination loading plus the maximum allowed bus segment loading. See 4.7 [for
requirements of disabled termination circuitry.

For stub connections within an allowed stub’length from enabled bus segment termination circuitry, the
maximum bus segment loading allowed isthe sum of the maximum bus segment termination loading and
the maximum bus segment loading. If.the enabled terminators are within a SCSI device and if either the
bus segment termination loading or.the bus segment loading is less than the maximum allowed, the other
parameter may increase its loading.as long as the total for both parameters does not exceed the maximum
allowed.

4.7 Termination requirements

The SCSI bus segment termination defines the ends of the SCSI bus segment. Bus segment terminatiof is
required to set'the’ negated state when no SCSI device is driving (also called biasing) and to match the
impedance to/that of the bulk cable. A termination circuit is providing bus segment termination only when it
is delivering'the performance requirements for biasing and impedance matching. Such a termination cir¢uit
is said.te'be enabled when it is providing the bus segment termination.

HHGHOH +-B+a ahkd-Hrpegancematenrig—One wa G+-C a-HRg—a-teHH =0 66 cORRect-a nal
lines, optionally including DIFFSENS, by an electronic switch. Such a terminator circuit is called a
switchable terminator.

Disabled terminators count as SCSI devices in terms of bus segment loading if they are individually

attached to the bus segment. If they are contained within a SCSI device the disabled terminators become
part of the SCSI device load budget for that SCSI device.

4.8 SCSI device Addressing

The number of SCSI devices that may be addressed depends on the width of the data path of the bus
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segment; an 8-bit data path allows up to 8 SCSI devices to be addressed, and a 16-bit data path allows up
to 16 SCSI devices to be addressed. However, the number of SCSI devices that may be connected to the
bus segment is dependent on several factors (e.g., bus segment length, data transfer rates, capacitance
loading of the SCSI device) that are described throughout this standard.

4.9 Clocking methods for data transfers

This standard defines optional methods of latching data from the REQ and ACK signals depending on
whether ST DATA phases or DT DATA phases are being used for information transfers as shown in figure
4. Data shall only be latched on the asserting edge of the REQ or ACK signal except in DT DATA phases.
When DT DATA phases are used, data shall be latched on both the asserting edge and the negating edge

or the KEQ or ACK signal.

Regardless of whether ST or DT transfers are enabled the negotiated transfer period sets the-maximum
rate at which the data is clocked in megatransfers per second. As a result, the time from rising edge to
rising edge for REQ and ACK signals for the same transfer rate is twice as long for a DT transfer as it is|for
an ST transfer. An example of a negotiated transfer period of 25 ns with ST transfers is-shown in figure 5.
An example of a negotiated transfer period of 25 ns with DT transfers is shown,in figure 6. In these
examples the rising edge to rising edge time for DT is 50 ns while for ST is 25 n$..In both cases data is
transferred at 25 ns intervals. For ST and DT synchronous transfers the clocking signal (i.e., REQ or AGK)
occurs when the DATA BUS is in a steady state.

Figure 7 shows an example of paced transfers with a negotiated transfer.period of 6,25 ns at the receiVing
SCSI device’s connector. Data being transmitted using paced transfers-is latched in the center of a bit gell,
however, the relationship between the data and REQ or ACK is reguired to be shifted in the SCSI deviges
receiver to align REQ or ACK to the center of the data cell that then matches the synchronous transfers|DT
Data shown in figure 4. For paced transfers the clocking signal (i.e., REQ or ACK) may occur when the
DATA BUS is changing state.

REQ or ACK

ST Data
(synchronous or
asynchronous

transfers)

DT Data 1 l ;

(synchronoLE>< : X ; >< ; >< .

transférs) : : : :

DT Data : : : .

s X X X X X
J : \ / : ) W— / : . ’ : \ J \

+ £ AN
uariorciro)

DT & ST DT DT & ST DT
Clock Clock Clock Clock

Figure 4 - ST latching data vs. DT latching data
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. transfer period = 25 ns :

- -

REQ or ACK

ST Data : x : ><

ST ST
Clock Clock

Example: A negotiated transfer period of 25 ns equates to a maximum transfer rate of 40
megatransfers per second.

Figure 5 - ST synchronous transfer example

( transfer period =.25 ns \
|~ > + — >

REQ or ACK

DT DT DT DT

Clock Clock Clock Clock
Examples A/negotiated transfer period of 25 ns equates to a maximum transfer rate of 40
megatransfers per second.

Figure 6 - DT synchronous transfer example
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ransfer period = 6,25 ns\

REQ or ACK

N G G G
DT DT DT DT
Clock Clock Clock Clock

Example: A negotiated transfer period of 6,25 ns equates to a transfer rate of 160
megatransfers per second.

Figure 7 - Paced transfer example
4.10 Paced transfer on a SCSI bus

A SCSI bus that supports paced transfers has driver and receiver functions required in addition to thpse
used with synchronous transfers or asynchronous transfers

For fast-160 these functions include driver precompensation, receiver skew compensation, receiver clpck
shifting, and an optional receiver signal adjustment/see figure 8). In addition the driver precompensation
may be switched out of the data path at the request of the receiving SCSI device. See 7.2.2 for mpre
information on precompensation.

For fast-320 these functions include receiver skew compensation, receiver clock shifting, and a receiver
signal adjustment (see figure 9). For fast-320 precompensation shall be disabled.

The receiver skew compensation-and clock shifting adjust the timing relationship between the clockling
signal (i.e., REQ or ACK) and\the signals being clocked (e.g., the data bus signals). That adjustment
causes the signals being clocked to align with the middle of the clock signal when those signals enter the
receiver (see figure 10). The receiver is then able to use the clock signal to latch valid data.

During paced transfers the clock signal (i.e., REQ or ACK) transitions at the negotiated transfer peripd.
Data is qualified.ldy the clock signal and the phase of the P1 signal (see 10.7.4.3).

Receiver skew compensation is vendor specific and, therefore, not defined in this standard.
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SCSI Device SCSI Device
Signal
Driver Precomp Adjustment Receiver

Cable Assembly =

- and/or - .Qc _ —
i g
Backplane O

Skew
Compensator
& Clock
Shift

Figure 8 - Example of a SCSI bus with fast-160 paced transfers
SCSI Device SCSI Device
Signal
Driver Adjustment Receiver
Cable Assenibly
.(’ and/or } - | —
Backplane
Skew
Compensator
& Clock
Shift

Figure 9 - Example of a SCSI bus with fast-320 paced transfers
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REQ or ACK
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Figure 10 - Skew compensation and clock shift example
4.11 Data transfers

4.11.1 Data transfer modes

4.11.1.1 Asynchronous transfers

SCSI device ports default to 8-bit asynchronous-transfers.

8-bit asynchronous transfers are used for @l COMMAND, STATUS, and MESSAGE phases.

ST DATA phases may use 8-bit or\16-bit asynchronous transfers. Asynchronous transfers are
permitted in DT DATA phases.

4.11.1.2 Synchronous transfers

ST DATA phases shaltuse synchronous transfers when a synchronous transfer agreement is in effect.
DATA phases may_ Gse 8-bit or 16-bit synchronous transfers (see 4.12.4.2).

DT DATA phases shall use synchronous transfers when a synchronous transfer agreement (see 4.12.4
is in effect..DT DATA phases shall only use wide transfers.

4.11.153Paced transfers

not

ST

2)

bee

Paced transfers shall only be used in DT DATA phases when a paced transfer agreement is in effect (

4.12.4.2). DT DATA phases shall only use wide transfters.

4.11.2 ST DATA phase parallel transfers

The format of data transmitted during ST DATA phases consists of data and protection. Parity is used to

protect the data (see 11.2).
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4.11.3 DT DATA phase parallel transfers

4.11.3.1 DT DATA phase parallel transfers format

The format of the data transmitted during DT DATA phases is dependent on the negotiated protocol
options. If data group transfers are enabled then all data and protection are transmitted in data groups. If
information unit transfers are enabled then all nexus, task management, task attribute, command, data,

and protection are transmitted in SPI information units.

4.11.3.2 Data group transfers

Data group transfers are pprmirtpd when a synchronous transfer agreement is in effect Data group
transfers are not permitted when an asynchronous transfer agreement or a paced transfer agreement,is in
effect (see 10.7.5).

When using data group transfers each DT DATA IN phase and DT DATA OUT phase contains‘one or mpre
data groups. A data group consists of a non-zero length data field containing an even number of bytes ($ee
16.3.4), followed by a pad field when pad bytes are needed, and then followed by,a pCRC field. The
number of bytes transferred within a data group shall always be a multiple of four.

If the number of bytes in the data field is not a multiple of four the transmitting SCSI device shall place two
pad bytes into the pad field. If the number of bytes in the data field is a multiple of four the transmitting
SCSI device shall omit the pad field. Regardless of the number of bytes-in'the data field the pCRC field
shall be the last four bytes of the data group.

The value of the pad bytes within the pad field is vendor specific«

During DT DATA IN phase if the number of bytes in a data.field is not a multiple of two bytes, then after
sending the pad and pCRC fields the SCSI target port shall change to MESSAGE IN phase and send|an
IGNORE WIDE RESIDUE message (see 16.3.4) with the"NUMBER OF BYTES TO IGNORE field set to 01h.

During DT DATA OUT phase if a SCSI target portrequests a pCRC field prior to the last data field of a tgsk,
the SCSI initiator port shall transmit an even number of bytes in that data field.

The pCRC shall be used to protect all data)group transfers. The SCSI device transmitting data sends the
necessary pad field(s) and a pCRC field-at a point determined by the SCSI target port.

4.11.3.3 Information unit transfers

Information unit transfers are*permitted when a synchronous transfer agreement is in effect. Information
unit transfers are mandatory when a paced transfer agreement is in effect. Information unit transfers pre
not permitted when af asynchronous transfer agreement is in effect (see 10.7.5).

During informationunit transfers each DT DATA IN phase and DT DATA OUT phase contains one or mpre
SPI informationh/units. The number of bytes transferred within a SPI information unit shall always be a
multiple of Tour.

If thecnumber of bytes in the SPI information unit is not a multiple of four, the transmitting SCSI device shall
transmit one, two, or three pad bytes as is necessary to make the transfer a multiple of four bytes befpre
transmitting an iuCRC. If the number of bytes in the SPI information unit is a multiple of four the

transmitting SCSI device shall not transmit any pad bytes. Regardless of the number of bytes in the SPI
information unit the last four bytes of the SPI information unit shall be an iuCRC.

The value of the pad bytes is vendor specific.

The iuCRC shall be used to protect all SPI information units. The SCSI device that originates the SPI
information unit sends the necessary pad byte(s) and iuCRC field(s).

An iuCRC interval may also be specified. The iuCRC interval specifies the number of bytes transferred
before pad bytes (if any) and the iuCRC is transferred within SPI data information units and SPI data
stream information units. A SPI data information unit or a SPI data stream information unit may contain
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zero or more iUCRC intervals depending on the values specified in the SPI L_Q information unit. At a
minimum there shall be at least one iuCRC at the end of each SPI data information unit and SPI data
stream information unit regardless of the size of the iuCRC interval. If specified, an iuCRC interval shall
begin on the first transfer of each data information unit or data stream information unit.

The iUCRC interval is required to be a multiple of two, however, if it is not a multiple of four then two pad
bytes shall be transmitted before the iuCRC is transmitted.

SPI data stream information units may be used to transfer data to or from a SCSI device. Support of data
streaming during DT DATA OUT phases, called write streaming, is mandatory. Support of data streaming
during DT DATA IN phases, called read streaming, is optional. The use of read streaming is part of the
negatiated transfer agreement between two SCS| devices (ie the RD STRM hit set to one) A SCSI target

port is not required to use read streaming even if streaming support is enabled.

A SCSI target port, while streaming data, may give an indication that the stream of SPI data strepm
information units are about to end while still sending the current SPI data stream information unit. Tjhis
early warning is called flow control. Support of flow control during DT DATA OUT phases, called write flow
control, is optional. Support of flow control during DT DATA IN phases, called read flow control} is
mandatory if read streaming is enabled. The use of write flow control is part of the negotiated trangfer
agreement between two SCSI devices (i.e., the WR_FLOW bit set to one).

NOTE 5 - Because the read flow control and read streaming require the same,SCSI bus signals to be
controlled in the same way at the same time this standard makes no further+eference to read flow control.
However, that functionality is implied by the term read streaming.

4.12 Negotiation

4.12.1 Negotiation introduction

PARALLEL PROTOCOL REQUEST (PPR) (see-16.3.12), SYNCHRONOUS DATA TRANSFER
REQUEST (SDTR) (see 16.3.16), and WIDE DATA TRANSFER REQUEST (WDTR) (see 16.3.18)
messages are used to alter the transfer agreement between two ports (see 3.1.83). The trangfer
agreement defines the protocol used during DATA phases (e.qg., transfer period, REQ/ACK offset, transgfer
width) and agreement on features not affecting DATA phases (e.g., QAS). All other information trangfer
phases (i.e., COMMAND, MESSAGE, and-STATUS) use eight-bit asynchronous data transfers.

PPR, SDTR, and WDTR messages-are called negotiation messages. When a SCSI initiator port sefds
one of them, the message namesare PPR OUT, SDTR OUT, and WDTR OUT. When a SCSI target pgort
sends one of them, the message names are PPR IN, SDTR IN, and WDTR IN. A negotiation sequemfce
consists of at least one matching set of negotiation messages (e.g., PPR OUT and PPR IN).

A transfer agreement._is maintained by each port for each other port on the SCSI bus. Each port (see
3.1.83) may be used’as either a SCSI target port (see 3.1.99) or a SCSI initiator port (see 3.1.97). The
same transfer agreement applies whether the port is being used as a SCSI target port or as a SCSI initigtor
port.

4.12.2 Negotiation algorithm

replies.

Ports shall not set message fields to values they do not support. The originating port should set the fields in
the originating negotiation message to the maximum values (e.g., fastest transfer period, largest REQ/ACK
offset) it supports. If the responding port is able to support the requested values, it shall return the same
values in the responding negotiation message. If the responding port requires different values (i.e., a
subset of the originating port’s request), it shall return those values in the responding negotiation message
(e.qg., if the originating port asks for a REQ/ACK offset of 32 and the responding port only supports a
REQ/ACK offset of 16, then the responding port replies with an offset of 16).

If the responding negotiation message contains values the originating port does not support, the
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originating port shall respond with a MESSAGE REJECT message.

The valid error-free negotiation message sequences are shown in figure 11. A description of the possible

message sequences see 4.12.7.

SCSl initiator port originated SCSI target port originated
PPROUT WDTROUT WDTR1N
PPR IN WDTR IN WDTR OUT
Y Y
SDTR OUT SDTRIN
SDTR IN SDTR OUT
\ \ ¢ *

Figure 11 - Error-free negotiation message sequences
4.12.3 When to negotiate
Each port shall maintain a negotiation required flag for each other port.
A port shall set its negotiation required flags to true for all other ports after a reset event (see 12.5). A j
shall set its negotiation required.\flag to true for a given port after an error occurs while transmittin
responding negotiation message to that port.
A SCSi initiator port shall'set its negotiation required flag to true for a SCSI target port after an unexpec
COMMAND phase ogcurs when selecting without using attention condition (i.e., when selecting a S
target port with infofmation units enabled) (see 10.5.3).

A logical unitreset (see 16.5.6) has no effect on negotiation required flags or on transfer agreements.

After a reset event a port shall set its transfer agreements for all other ports to the default trans
agreement (see table 4).

ort
g a

ted
CSI

fer

A-SCSiI initiator port shall originate negotiation before sending a command to a SCSI target port whene]

ver

Its negotiation required flag Is true for that SCSI target port. A SCSI target port shall originate negotiation

before accepting a command from a SCSI initiator port whenever its negotiation required flag is true

for

that SCSI initiator port. After successful negotiation or reaching the default transfer agreement, the

negotiation required flag shall be set to false.

A port may originate negotiation even if its negotiation required flag is false (e.g., to change the settings,

part of integrity checking procedures, or, for a SCSI initiator port, after a SCSI target port has origina

as
ted

negotiation). Negotiation should not be originated after every selection and reselection as this may impact

performance.

NOTE 6 - SCSI target ports may have had their support for originating negotiation after power on disabled
to support illegal SCSI initiator device software. If a SCSI initiator port sends a command to a SCSI target
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device that has been powered on (e.g., after a hot plug) that results in a unit attention condition, the SCSI
initiator port determines that negotiation is required and originates negotiation before the next command.
However, if the command is INQUIRY, REPORT LUNS, or REQUEST SENSE, a unit attention condition is
not created. An invalid data phase may occur if the SCSI target port does not originate negotiation. If the
SCSiI initiator port always originates negotiation before sending those commands, the data phase runs
correctly. When information units are disabled, a SCSI initiator port may originate negotiation with its
currently negotiated settings before each INQUIRY, REPORT LUNS, or REQUEST SENSE command to
avoid this problem. When information units are enabled, the selection without attention results in an
unexpected COMMAND phase that notifies the SCSI initiator port that negotiation before each INQUIRY,
REPORT LUNS, or REQUEST SENSE command is not needed.

4.12.4 Negotiable fields

4.12.4.1 Negotiable fields introduction

Table 2 lists the fields that may be negotiated and the effects of successful negotiation on thosefield by
each of the different negotiation messages. Ports shall implement a given message if they implement figlds
that are negotiable with that message.
Table 2 - Negotiable fields and effects of successful negotiation
Negotiation message pair
Field Name
PPR WDTR SDTR
TRANSFER PERIOD FACTOR . negotiated N requirement ' negotiated |
(valid values: 08h-FFh) (valid values: OAh-FFkh)
REQ/ACK OFFSET negotiated sets to 00h negotiated
negotiated negotiated unchanged
TRANSFER WIDTH EXPONENT (valid values: 00h<01h) | (valid values: 00h-01h)

PCOMP_EN negotiated setsto 0 setsto 0

RTI negotiated setsto 0 setsto 0

RD_STRM negotiated setsto O setsto 0

WR_FLOW negotiated setsto 0 setsto O

Protocol options HOLD_MGS negotiated setsto O setsto 0

QAS(REQ negotiated setsto 0 setsto O

DT_REQ negotiated setsto 0 setsto O

IU_REQ negotiated setsto 0 setsto O
When neggtiating, the responding port shall respond with values that are a subset of the values in the
originatingymessage as indicated in table 3 (e.g., if the originating message requests a REQ/ACK offset of

10h, therésponding message has a REQ/ACK offset field set to 10h or lower).
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Table 3 - Responding message requirements

Field Name Message Response shall be numerically
TRANSFER PERIOD FACTOR PPR, SDTR Greater than or equal
REQ/ACK OFFSET PPR, SDTR Less than or equal
TRANSFER WIDTH EXPONENT PPR, WDTR Less than or equal
PCOMP_EN PPR Oorl
RT PPR tessthamorequat
RD_STRM PPR Less than or equal
WR_FLOW PPR Less than or equal
PROTOCOL OPTIONS
HOLD_MCS PPR Less than or.equal
QAS_REQ PPR Less than-or equal
DT_REQ PPR Less./than or equal
IU_REQ PPR Less than or equal

4.12.4.2 Transfer agreements

The transfer agreements that are in effect for various combinations(of field values are described in table

Table 4 - Transfer-agreements

Transfer REQIACK TRANSFER | TRANSFER All othgr
agreement OFESET PERIOD WIDTH DT_REQ | IU_REQ | QAS_REQ | protocd|
FACTOR EXPONENT options
default 00h any 00h 0 0 0 0
asynchronous 00h any any 0 0 any 0
synchronous GE O1h GE 09h any any any any any
ST synchronous GE01h GE OAh any 0 0 any any
DT synchronous GE 01h GE 09h 01h 1 any any any
paced GE 01h | 08h orQ7h 01h 1 1 any any
wide any any 01lh any any any any
narrew any any 00h any any any any
data group GE 01h any 01h 1 0 any any
information unit GE 01h any 01lh 1 1 any any
ST data GE 01h GE 0Ah any 0 any any any
DT data GE 01h any 01h 1 any any any

& Not all combinations are valid. See table 11 for valid field combinations.

4.12.4.3 Transfer period factor

The TRANSFER PERIOD FACTOR field selects the transfer period (see 3.1.116) and determines which transfer
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rate’s timing values in table 35, table 36, table 37, and table 38 shall be honored, provided that REQ/ACK
OFFSET is greater than 00h. The field values are defined in table 5.

Table 5 - Transfer Period Factor

Value Description Message Transfer rate
00h - 06h Reserved ¢ N/A N/A
07h Transfer period equals 3,125 ns PPR Fast-320 @
08h Transfer period equals 6,25 ns PPR Fast-160 2
09h Transfer period equals 12,5 ns PPR Fast-802
OAh Transfer period equals 25 ns PPR, SDTR Fast-40 P
0Bh Transfer period equals 30,3 ns PPR, SDTR Fast-40 P
0Ch Transfer period equals 50 ns PPR, SDTR Fast-20 °
ODh - 18h Transfer period equals the PPR, SDTR Fast-20 P
TRANSFER PERIOD FACTOR x 4
19h - 31h Transfer period equals the PPR, SDTR Fast-10 P
TRANSFER PERIOD FACTOR x 4
32h - FFh Transfer period equals the PPR, SDTR Fast-5 ¢
TRANSFER PERIOD FACTOR x 4

See table 36, table 37, and table 38. Table 35 do€s not apply because DT transfers are required fo
this transfer period factor.

b See table 35, table 36, table 37, and table-38.

See table 35. Table 36, table 37, and table 38 do not apply because only ST transfers are allowed for
this transfer period factor.

Faster transfer periods may be defined by future standards.

=

Table 6 shows which transfer period factors may be used with different types of transfer agreements,
provided REQ/ACK OFFSET is-greater than 00h.
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Table 6 - Transfer Period Factor relationships

Transfer agreement
Value ;
Synchronous | Paced Data Informgt|on ST data| DT data
group unit
00h - 06h reserved
07h - 08h NS M NS M NS M
09h M NS o] o] NS M
0Ah M NS o] o] 0] O
0Bh M NS @] @] 0] (0]
0Ch M NS o] o] (0] o]
0Dh - 18h M NS @] o] (6] O
19h - 31h M NS @] @] 0] O
32h - FFh M NS o] 0 (0] o]
Key:
M=Mandatory: Support for the indicated transfer agreement shall be imple-
mented if the indicated transfer period factoris implemented.
O=Optional: Support for the indicated transferlagreement may be imple-
mented if the indicated transfer period factor is implemented.
NS=Not supported: The indicated transferagreement shall not be allowed if
the indicated transfer factor is selected.

Table 11 defines valid combinations of TRANSFER PERIOD FACTOR and other fields.
4.12.4.4 REQ/ACK offset

The REQ/ACK OFFSET field determines the maximum number of REQs allowed to be outstanding befor
corresponding ACK is received at the SCSI target port during synchronous or paced transfers.

For ST synchronous transfers the REQ/ACK offset is the number of REQ assertions that may be sent
the SCSI target port in-advance of the number of ACK assertions received from the SCSI initiator port.

For DT synchronous transfers the REQ/ACK offset is the number of REQ transitions that may be sent
the SCSI target port in advance of the number of ACK transitions received from the SCSI initiator port.

For pacedytransfers in DT DATA IN phase the REQ/ACK offset is the number of data valid state R
assertions (see 10.7.4.3) that may be sent by the SCSI target port in advance of ACK assertions recei
from the SCSI initiator port.

by

by

FQ
ed

For paced transters in D1 DATA OUT phase the REQ/ACK oOffsetl IS The number of KEQ assertions t

at

may be sent by the SCSI target port in advance of the number of data valid state ACK assertions (see

10.7.4.3) received from the SCSI initiator port.

See 4.9 for an explanation of the differences between ST and DT data transfers.

The REQ/ACK OFFSET value is chosen to prevent overflow conditions in the port’s receive buffer and offset

counter. The REQ/ACK OFFSET values and which timing values shall be selected are defined in table 7.
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Table 7 - REQ/ACK offset

narrow transfer agreements are valid.

Table 8 - Transfer Width Exponent

Value Description

00h Specifies 8 hit data'bus (i.e., narrow transfer agreement).

01lh Specifies 16.bit data bus (i.e., wide transfer agreement).

02h Obsolete

03h-FFh | Reserved

Table 11 defines valid combinations of TRANSFER WIDTH EXPONENT and other fields.

4.12.4.6 Protocol-options
4.12.4.6.1 Pratocol options introduction

The protecol option fields affect the protocol used between the ports.

Value Description Timing values
00h Specifies asynchronous transfer agreement. 2 Asynch (See table 35)
01h-FEh | Synchronous or paced transfers with specified offset. Determined by transfer
period factor (See table 5)
FFh Synchronous or paced transfers with unlimited offset. Determined by transfer
@ Transfer period factor and protocol options other than QAas_REQ shall be ignored.
Table 11 defines valid combinations of REQ/ACK OFFSET and other fields.
4.12.4.5 Transfer width exponent
The TRANSFER WIDTH EXPONENT field defines the transfer width to be used during DATA IN and DATA QUT
phases. The values are defined in table 8.
If any of the protocol option bits other than QAS_REQ are set to one, thén)only wide transfer agreements

are valid. If all the protocol option bits other than QAS_REQ are set to.zero, wide transfer agreements and

The SCSI target port uses the protocol option bits to indicate to the SCSI initiator port if it agreeq
enable the requested protocol options. Except for the PcompP EN bit, the SCSI target port shall not eng|

to
ble

any protocol options that were not enabled in the negotiation message received from the SCSI initiator

port.

Table 9 lists the protocol option bits.
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Table 9 - Protocol option bits

Name Description

PCOMP_EN | precompensation enable

RTI Retain training information

RD_STRM | Read streaming and read flow control enable

WR_FLOW \Write flow caontrol enable.

HOLD_MCS | Hold margin control settings

QAS_REQ | QAS enable request

DT_REQ DT clocking enable request

IU_REQ Information units enable request

4.12.4.6.2 IlU_REQ

The SCSI initiator port shall set lu_REQ to one in the PPR OUT message‘to request that information yinit

transfers (see 4.11.3.3) be enabled. In response, the SCSI target port'shall set its IU_REQ to one if it agrs
to use information unit transfers or zero if it does not.

The SCSI initiator port shall set IU_REQ to zero in the PPR OUT message to request that information
transfers be disabled. In response, the SCSI target port shall'set IU_REQ to zero in the PPR IN messags

If lu_REQ is set to one, an information unit transfertagreement is in effect. If Iu_REQ is set to zero,
asynchronous, ST synchronous, or data group trarisfer agreement is in effect.

Table 11 defines valid combinations of I1U_RE@\and other fields.

PeS

nit

an

Each SCSI target port shall maintain @ bus free required flag. Each time a negotiation is successful that

results in the 1U_REQ bit being changéd from the previous agreement (i.e., zero to one or one to zero)
SCSI target port shall set its bus free required flag to true. Any intermediate changes (e.g., from mult
successful PPR negotiations)sshall be treated as changing IU_REQ even if the final value equals the in
value.

At the conclusion of the,message phases, if the bus free required flag is set to true, the target port shall:

1) abort alltasks for the SCSI initiator port;
2) setthéhus free required flag to false; and
3) goito‘a BUS FREE phase.

At theconclusion of the message phases, if the IU_REQ bit was changed as the result of a negotiation,
SCSHinitiator port shall abort all tasks routed through that target port.

the

ple
tial

the

It the TU_REQ DIt was set to one during a previous PPR negotiation and not changed by a subsequent

PPR negotiation sequence, the target port shall not request that the task manager abort any tasks for t
SCSil initiator port and shall go to the BUS FREE phase after responding with a PPR IN message.

hat

Table 10 describes the bus phases resulting from 1U_REQ changes. See clause 14 for additional

requirements.
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Table 10 - Bus phases resulting from Iu_REQ changes

Initial Modified ;
U_REQ U_REQ Causes Bus phase following
- — MESSAGE phases

value value

0 0 a) PPR negotiation keeping IU_REQ set to zero; COMMAND, DATA,
b) WDTR negotiation; or STATUS, or BUS FREE
c) SDTR negotiation phase

0 T a)  PPRTIegotiation Seting TU_REQ 10 ONe BUSTFREE Phase ]

1 0 a) PPR negotiation setting IU_REQ to zero; BUS FREE phase
b) WDTR negotiation; or
c¢) SDTR negotiation

1 1 a) PPR negotiation keeping IU_REQ set to one BUSFREE phase

4.12.4.6.3 DT_REQ
The SCSi initiator port shall set DT_REQ to one to request that DT DATA phases (see 4.11.3) be enabled, In
response, the SCSI target port shall set bT_REQ to one if it agrees to use(DT' DATA phases or zero if it dpes
not.

The SCSil initiator port shall set DT_REQ to zero to request that’information unit transfers be disabled| In
response, the SCSI target port shall set DT_REQ to zero in the'PPR IN message.

If DT_REQ is set to one, a DT data transfer agreement is. ineffect. If DT_REQ is set to zero, an asynchronpus
or ST data transfer agreement is in effect.

Table 11 defines valid combinations of DT_REQ and other fields.
4.12.4.6.4 QAS_REQ

The SCSil initiator port shall set QAS. REQ to one to request that QAS (see 10.4.3) be enabled. In response,
the SCSI target port shall set QAS(REQ to one if it supports QAS or zero if it does not.

The SCSI initiator port shall set QAS_REQ to zero to request that QAS be disabled. In response, the SCSI
target port shall set QAs REQ'to zero in the PPR IN message.

Table 11 defines valid\combinations of QAS_REQ and other fields.
When an initiatorport and a target port have negotiated with each other to enable QAS, either of the fwo
ports may participate in QAS arbitrations when attempting to connect to the other port. When an initigtor
port andtarget port have negotiated with each other to disable QAS, neither port shall participate in QAS
arbitrations when attempting to connect to the other port.

When QAS and information unit transfers are both enabled for a connected SCSI target port, that SCSI

to¥oat ot aaaon -+ a-OA DREALICCT o 24 £ ral ik FRP=S fraor DT DATA ko \Albhar-OAR |
g TPoITTIIay 1SSUC O YMo NEYUTE O T MCSSOyTTUOTCTCOSCTTNC OUS AICT T U T DT Y PTITAST VUV TICTT 7o IS

enabled for and information unit transfers are disabled for a connected SCSI target port, that SCSI target
port shall not issue QAS REQUEST messages.

4.12.4.6.5 HOLD_MCS

The SCSI initiator port shall set HOLD_MCS to one to indicate that the SCSI target port should hold any
margin control settings set with the margin control subpage of the port control mode page (see 18.1.4). In
response, the SCSI target port shall set HOLD_McCs to one if it is capable of retaining the settings and zero if
it is not.

The SCSI initiator port shall set HOLD_McCS to zero to indicate that the SCSI target port shall reset to their
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default values any margin control settings set with the margin control subpage of the port control mode
page (see 18.1.4). In response, the SCSI target port shall set HOLD_McCS to zero.

Table 11 defines valid combinations of HOLD_Mcs and other fields.
4.12.4.6.6 WR_FLOW

The SCSI initiator port shall set wrR_FLOW to one to indicate that the SCSI target port should enable write
flow control during write streaming (see table 32, 4.11.3.3 and 8.2). In response, the SCSI target port shall
set WR_FLOW to one if it is capable of write flow control and zero if it is not.

The SCSIl initiator rr_\mrf shall set W ElL ow to zero to indicate that the SCS| fnrgnf rr_\rwf shall disablewrite

flow control during write streaming. In response, the SCSI target port shall set wr_FLOW to zero.
Write streaming and write flow control only occurs during information unit transfers.

Table 11 defines valid combinations of wrR_FLOW and other fields.

4.12.4.6.7 RD_STRM

The SCSI initiator port shall set RD_STRM to one to indicate that the SCSI target port should enable read
streaming and read flow control (see table 32, 4.11.3.3, 8.2, and 14.3.4). In.re€sponse, the SCSI target gort

shall set RD_STRM to one if it is capable of read streaming and read flow control and zero if it is not.

The SCSI initiator port shall set RD_STRM to zero to indicate that the SCSI target port shall disable r¢ad
streaming and read flow control. In response, the SCSI target port shall set RD_STRM to zero.

Read streaming and read flow control only occur during information unit transfers.
Table 11 defines valid combinations of RD_STRM and other fields.

4.12.4.6.8 RTI

The SCSI initiator port shall set RTI to one te indicate it is capable of saving paced data transfer training
information (see 10.7.4.2.1) and to indicate that the SCSI target port does not need to retrain on each
connection. In response, the SCSI target port shall set RTI to one if it is capable of saving paced data
transfer training information and zeraf it is not.
The SCSI initiator port shall set RTI to zero to indicate it is not capable of saving paced data trangfer
training information and to(indicate the SCSI target port shall retrain on each connection. In response, fthe

SCSI target port shall set RTI to zero.

Table 11 defines valid combinations of RTI and other fields. For negotiated transfer periods slower than
fast-160 the rRpQit'shall be set to zero.

4.12.4.6.9 PEOMP_EN
The SCSI initiator port that is negotiating for a fast-160 transfer period shall set PCOMP_EN to ong to

indicate that the SCSI target port shall enable precompensation on all signals transmitted during DT DATA
phases (see 48 722 and 107 4 1) The SCSI initiator port shall set pcoMp_EN to zero to indicate that

the SCSI target port shall disable precompensation.

The SCSI target port that is negotiating for a fast-160 transfer period shall set PcOMP_EN to one to indicate
that the SCSI initiator port shall enable precompensation on all signals transmitted during DT DATA
phases (see 4.8, 7.2.2, and 10.7.4.1). The SCSI target port shall set PCOMP_EN to zero to indicate that the
SCSi initiator port shall disable precompensation.

Table 11 defines valid combinations of pcomP_EN and other fields. Ports that have been successfully
negotiated to a fast-160 transfer period shall support enabling and disabling precompensation of their
drivers. For negotiated transfer periods other than fast-160 the pcompP_EN bit shall be set to zero.
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NOTE 7 - Unlike other fields and bits in the PPR message the pcoMP_EN bit is not a negotiated value;
instead, it instructs the receiving SCSI device as to whether or not precompensation is to be disabled or
enabled. Because of this, precompensation may be enabled on one of the SCSI devices and disabled on
the other SCSI device at the completion of a successful PPR negotiation.

4.12.5 Negotiable field combinations

Not all combinations of the negotiable fields are valid. Only the combinations defined in table 11 shall be
allowed. All other combinations of the listed fields are reserved.
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Table 11 - Valid negotiable field combinations

Protocol options
TRANSFER TRANSFER | = 0
PERIOD FEDEISF/QECF WIDTH |4, 2 % g f Qo Description
a |z [F |2 @ w
FACTOR EXPONENT |5 |E |0 |T |4 | 1|5 |
o D| 0:I 6‘ 2) E 2I
Q x |2 R |O
ignore 00h |00hor01h{ 0|0 (O |0 |0 |0 |00 |UseSTDATAINand ST DATA OUT phas-
es to transfer data with asynchronous trans-
fers
ignore 00h [00Ohor01hf0| 0|0 |0 [0|21|0|0|UseSTDATAINand ST DATA OUT phas-
es to transfer data with asynchronous trams-
fers, and participate in QAS arbitrations
OAh-FFh| 01h- |0Ohor01lh{0O |0 (0|0 |0O|0 |0 |0 |UseSTDATAIN and ST(BATA OUT phas-
FFh es to transfer data with'synchronous trang-
fers
09h - FFh| 01h - 01h 0|0[0|{0|0|0|21|0|UseDTDATA N and DT DATA OUT phags-
FFh es with data.group transfers
09h - FFh| 01h - 01h 0|0[0|0|0|1|2|0]|UseDTpPATAIN and DT DATA OUT phags-
FFh es with data group transfers, and participgte
in QAS arbitrations
OAh-FFh| 01h- |0Ohor01lh{0O |0 (0|0 |0 |1|0 |0 [UseSTDATAINand ST DATA OUT phas-
FFh es to transfer data with synchronous trang-
fers, and participate in QAS arbitrations
09h — FFh| 01h - 01h 00|00 |0[0¢1|1]|UseDTDATAINand DT DATA OUT phgs-
FFh or|or es with synchronous transfers and informa-
1)1 tion unit transfers
07h 01h - 01h 0|0[0|0©|10[0|21|1]|UseDTDATAIN and DT DATA OUT phas-
FFh or | er{or |or es with paced transfers and information uhit
111 transfers
08h 01h - 01h 0QpO0|0|{0|0[0|21|1]|UseDTDATAIN and DT DATA OUT phas-
FFh or|or|or|or|or es with paced transfers and information uhit
111111 transfers
09h — FFh| 01h - 01h 00|00 |0|1|21|1]|UseDTDATAINandDT DATA OUT ph@s-
FFh or|or es with synchronous transfers and informa-
1)1 tion unit transfers, participate in QAS
arbitrations, and issue QAS_REQUEST
messages to initiate QAS arbitrations
07h 01h - 01h 0|0[0|0|0|1|21|1]|UseDTDATAIN and DT DATA OUT phas-
FFh or|or|or|or es with paced transfers and information upit
111111 transfers, participate in QAS arbitrations,
and issue QAS_REQUEST messages to
Initilate QAS arbitrations
08h 01h - 01h 0[|0[0|0|0|1|2|1]|UseDTDATAINandDT DATA OUT phas-
FFh or|or|or|or|or es with paced transfers and information unit
111]1|1}1 transfers, participate in QAS arbitrations,
and issue QAS_REQUEST messages to
initiate QAS arbitrations

4.12.6 Message restrictions

PPR may be originated by SCSI initiator ports but shall not be originated by SCSI target ports.
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If bus expanders are present, SCSI initiator ports should only use PPR when requesting values not
attainable via WDTR and SDTR (e.g., setting any protocol option bits to one). If a SCSI target port
responds to PPR only with values that are attainable via WDTR and SDTR (i.e., all protocol option bits set
to zero), the SCSI initiator port should repeat negotiation with a WDTR and SDTR negotiation sequence.
This ensures that bus expanders that do not support PPR are still able to handle data phases correctly.

WDTR and SDTR may be originated by either SCSI target ports or SCSl initiator ports. Since WDTR resets
all the values that SDTR sets (see 4.12.4.1), it shall be sent first if both are needed.

SCSI target ports capable of wide transfer agreements shall originate negotiation with WDTR followed with
SDTR.

NOTE 8 - If Iu_REQ was set to one and a successful SCSI target port originated WDTR negotiation occurs,
a BUS FREE phase generated because the SCSI target port detected that IU_REQ was changed.is
indistinguishable from a BUS FREE phase generated because the target port was detecting parity efrors
on the WDTR OUT. Following the WDTR negotiation with an SDTR negotiation before the BUSFREE
occurs ensures that the SCSI initiator port and SCSI target port both know that Iu_REQ has changed.

4.12.7 Negotiation message sequences
4.12.7.1 Negotiation message sequences overview
A SCSil initiator port originated negotiation sequence contains up to four steps:
1) SCsSlinitiator port’s originating message;
2) SCSI target port response;
3) SCsSl initiator port response; and
4) SCSil target port second response.
A SCSiI target port originated negotiation sequence contains up to four steps:
1) SCsil target port’s originating message;
2) SCSl initiator port response;
3) SCSI target port response; and

4) SCSil initiator port second response.

If the negotiation fails after a vendorispecific number of retries, the SCSI port originating the negotiafion
sequence may discontinue communication with the other SCSI port.
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4.12.7.2 SCSl initiator port originated PPR negotiation

Figure 12 shows how the SCSI initiator port shall respond to various SCSI target port responses to an
originating PPR OUT. The SCSI initiator port shall maintain the previous transfer agreement unless

otherwise indicated.

1. SCSil initiator

2. SCSI target port

3. SCSil initiator port response

port’s response
originating .
message MESSAGE IN phase | Successful negotiation completed.
: The SCSI initiator port shall update its transfer agreement, set its
PPR OUT |— PPR IN with negotiation required flag to false, and abort all tasks to the SCSI
legal values f:rgnf device if 1Ll DEQ Was nh:ngnd
PPR IN with Successful negotiation message exchange but illegal values:
illegal values The SCSl initiator port shall issue a MESSAGE REJECT/QUT and
set its negotiation required flag to true; the SCSI target port then
goes to MESSAGE IN phase and originates WDTR negotiation.
SCSiI target port does not support PPR.
MESSAGE I
» REJECT IN SCSi initiator port shall set its negatiatien required flag to true,
create an attention condition and originate a WDTR OUT.
SCSI target port response cannot be determined.
—®  Parity error # SCSI initiator port shall create an attention condition and send

MESSAGE PARITY ERROR OUT. SCSI target port may retry the
MESSAGE IN phase/ard creates a bus free condition if it gives up.

MESSAGE IN, retry outcome: see other responses.

A message other
than PPR IN or

SCSI target port faulty.

i —»
MESSAGE SCSlinitiator port shall set its negotiation required flag to true,
REJECT IN create’an attention condition and originate negotiation.
SCSiI target port detected a parity error.
I MESSAGE I A
OUT phasg SCSl initiator port shall resend the PPR OUT message.
SCSI target port detected an unrecoverable parity error, or SCSI
BUSEREE
> —-| target port faulty.
phase
SCSI initiator port shall set its negotiation required flag to true,
rearbitrate and select the SCSI target port, create an attention
condition and originate negotiation.
Another bus SCSiI target port faulty.

. phase . SCSil initiator port shall set its transfer agreement to the default
transfer agreement, set its negotiation required flag to true, create
an attention condition and originate negotiation at the next
opportunity.

SCSI target port faulty.
> a >
No response SCSil initiator port should create a bus reset condition.

8 No REQ transitions within a time-out. The time-out value is not
specified by this standard.

Figure 12 - SCSl initiator port originated PPR negotiation: SCSI initiator port response
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Figure 13 shows how the SCSI target port shall respond to various SCSI initiator port responses to a
responding PPR IN. The SCSI target port shall maintain the previous transfer agreement unless otherwise
indicated.

2. SCSil target 3. SCSil initiator 4. SCSI target port second response

port's responding port response

message
Attention condition SCSI initiator port claims SCSI target port provided
MESSAGE OUT incompatible values.
phase

SCSHargetport-shall-setits-negotiationreguired-Hag-to-trye,
B MESSAGE go to MESSAGE IN phase and originate a WDTR IN.
> PPRIN ®  REJECT OUT >

SCSil initiator port detected a parity error.

SCSil target port may retry the PPR IN. If parity errors persist,
SCSI target port shall create an unéxpected bus free

condition.
MESSAGE PPR IN retry outcome:
— PARITY ERROR —®»
ouT Successful retry: see other responses

Bus free condition: SCS}-target port shall set its negotiatipn
required flag to true and-originate negotiation on the ngxt
connection if the SCST initiator port does not create gan
attention conditioncand originate negotiation itself.

SCSl initiaterport response cannot be determined.

SCSI target port may repeat the MESSAGE OUT phase apd
creatéa bus free condition if it gives up.

MESSAGE OUT retry outcome:
—— Parity error =9

‘

| Bus free condition: SCSI target port shall set its negotiatipn

Successful retry: see other responses

~
(o) required flag to true and originate negotiation on the ngxt
connection if the SCSI initiator port does not origindte
(} negotiation first.

S

PR Successful negotiation completed.

=

SCSI target port shall update its transfer agreement.
—#=Another message T—®| IU_REQ was changed, SCSI target port shall set its bus free
) required flag to true and abort all tasks for the SCSI initiatpr.

device

Successful negotiation completed.

SCSI target port shall update its transfer agreement/ If
IU_REQ was changed, SCSI target port shall set its bus free
—® required flag to true and abort all tasks for the SCSI initiafor
device. If IU_REQ is set to one, SCSI target port shall set fits
bus free required flag to true. If its bus free required flag is $et

No attention
condition

to true, SCSI target port shall create a bus free condition.

Figure 13 - SCSl initiator port originated PPR negotiation: SCSI target port response
4.12.7.3 SCSl initiator port originated WDTR negotiation

Figure 14 shows how the SCSI initiator port shall respond to various target port responses to an originating
WDTR OUT. The SCSI initiator port shall maintain the previous transfer agreement unless otherwise
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indicated.
1. SCSl initiator 2. SCSil target port 3. SCSil initiator port response
port's response
originating .
message MESSAGE IN phase | Successful negotiation completed.
The SCSI initiator port shall update its transfer agreement, set its
WDTR IN with iati i
WDTR OUT —— negotlatlo_n regwred flag to false, and abort all tasks to the SCSI
legal values target device if lU_REQ was changed.
WDTR IN with Successful negotiation message exchange but illegal values.
illegal values The SCSl initiator port shall issue a MESSAGE REJECT OUT and

set its neaotiation reauired-flaa to true: the SCSIl taraet nort then
) hl T T 5] g

goes to MESSAGE IN phase and originates negotiation.

SCSI target port does not support WDTR.
) MESSAGE I

REJECT IN SCSiI initiator port shall set its transfer width expaonent'to 00h, set
its negotiation required flag to true, create an attention condition

and originate a SDTR OUT.

SCSI target port response cannot be determined.

—®  Parity error = SCSI initiator port shall create anatténtion condition and send
MESSAGE PARITY ERROR OUT_SCSI target port may retry the
MESSAGE IN phase and creates-a bus free condition if it gives up.

MESSAGE IN retry outcome) See other responses.

A message other
than WDTR IN or SCSI target port fadlty.

— —
MESSAGE SCSiI initiatorpoit shall set its negotiation required flag to true,
REJECT IN create an attention condition and originate negotiation.
SCSI target port detected a parity error.
} MESSAGE | AN
OUT phase SCSiinitiator port shall resend the WDTR OUT message.
BUS FREE SCSI target port detected an unrecoverable parity error, or SCSI
> — - target port faulty.
phase

SCSi initiator port shall set its negotiation required flag to true,
rearbitrate and select the SCSI target port, create an attention
condition and originate negotiation.

Another bus SCSI target port faulty.

phase SCSil initiator port shall set its transfer agreement to the default
transfer agreement, set its negotiation required flag to true, create
an attention condition and originate negotiation at the next
opportunity.

SCSiI target port faulty.

L No response? [

SCSil initiator port should create a bus reset condition.

d N Do s ik

H HY 4 PR = + l H 4
NU ML TAloitunis withimm A tirrc™uut. TTTIC me~uut valut 1o TTUL

specified by this standard.

Figure 14 - SCSl initiator port originated WDTR negotiation: SCSI initiator port response

Figure 15 shows how the SCSI target port shall respond to various SCSI initiator port responses to a
responding WDTR IN. The SCSI target port shall maintain the previous transfer agreement unless
otherwise indicated.
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2. SCSil target 3. SCSil initiator 4. SCSI target port second response

port's responding port response

message
Attention condition SCSI initiator port claims SCSI target port provided
MhESSAGE ouTt incompatible values.
phase

SCSiI target port shall set its negotiation required flag to true,
B MESSAGE go to MESSAGE IN phase and originate a WDTR IN.
»  WDTRIN ®  REJECT OUT >

SCSil initiator port detected a parity error.

SCSI target port may retry the WDTR IN. If parity eregrs
persist, SCSI target port shall create an unexpected-bus free

condition.
MESSAGE WDTR IN retry outcome:
—# PARITY ERROR —®»
ouT Successful retry: see other responses

Bus free condition: SCSI target port shall set its negotiatipn
required flag to true and originate \hegotiation on the ngxt
connection if the SCSI initiator port does not create gan
attention condition and originate.negotiation itself.

SCSil initiator port response cannot be determined.

SCSI target port may repeat the MESSAGE OUT phase apd
create a bus free condition if it gives up.

MESSAGE QU retry outcome:

> Parity error P> Successful fetry: see other responses

Bus fteercondition: SCSI target port shall set its negotiatipn
required flag to true and originate negotiation on the ngxt
eonnection if the SCSI initiator port does not origingte
negotiation first.

>\ Successful negotiation completed.

SCSI target port shall update its transfer agreement/ If
B Another message P> |u_REQ was changed, SCSI target port shall set its bus free
required flag to true and abort all tasks for the SCSI initiajor

S . device.

Successful negotiation completed.

SCSI target port shall update its transfer agreement/ If
O No a;t_ention > IU_REQ was changed, SCSI target port shall set its bus free
condition required flag to true and abort all tasks for the SCSI initiator
device. If its bus free required flag is set to true, SCSI target
port shall create a bus free condition.

Figure 15 - SCSI initiator port originated WDTR negotiation: SCSI target port response

4.12.7.4 SCSl initiator port originated SDTR negotiation

Figure 16 shows how the SCSI initiator port shall respond to various SCSI target port responses to an
originating SDTR OUT. The SCSI initiator port shall maintain the previous transfer agreement unless
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otherwise indicated.
1. SCSil initiator

2. SCSI target port

63

3. SCSil initiator port response

port’s response —
originating Successful negotiation completed.
message MESSAGE IN phase | . 5cg) initiator port shall update its transfer agreement, set its
SDTR IN with negotiation required flag to false, and abort all tasks to the SCSI
SDTROUT 77 legal values ' target device if IU_REQ was changed.
Successful negotiation message exchange but illegal values.
SDTR IN with The SCSI initiator port shall issue a MESSAGE REJECT OUT and
illegal values set its negotiation required flag to true; the SCSI target port then
goes to MESSAGE IN phase and originates negotiation.
SCSiI target port does not support SDTR.
MESSAGE SCSl initiator port shall set its transfer width exponent‘to the
»> REJECT IN P> default transfer agreement, set its negotiation required flag to
false, and abort all tasks for the SCSI target device-if IU_REQ was
changed.
SCSI target port response cannot be determined.
SCSil initiator port shall create an attention condition and send
> Parity error —# MESSAGE PARITY ERROR OUT. SCSI target port may retry the

MESSAGE IN phase and creates'a bus free condition if it gives up.

MESSAGE IN retry outcome; se€ other responses.

A message other
than SDTRIN or

SCSiI target port faulty,

SCSI initiator port{shall set its negotiation required flag to the

- MESSAGE P default transfersagreement, set its negotiation required flag to
REJECT IN false, and abor{ all tasks for the SCSI target device if IU_REQ was
changed.
SCSI target port detected a parity error.
gLEJ?S/r\]GE y getp parity
phase SCSFinitiator port shall resend the SDTR OUT message.
SCSI target port detected an unrecoverable parity error, or the
SCSiI target port is faulty.
. BUS FREE ' p-| SCSI initiator port shall set its transfer agreement to the default
phase transfer agreement, set its negotiation required flag to false, and
abort all tasks for the SCSI target device if IU_REQ was changed.
SCSiI target port faulty.
Another bus SCSi initiator port shall set its transfer agreement to the default
»- phase P~ transfer agreement, set its negotiation required flag to false, and
abort all tasks for the SCSI target device if IU_REQ was changed.
SCSiI target port faulty.
a SCSi initiator port should create a bus reset condition.
L No response® |
a_No DFQ transitionswithina time-out-The time-out\value is not

specified by this standard.

Figure 16 - SCSl initiator port originated SDTR negotiation: SCSl initiator port response

Figure 17 shows how the SCSI target port shall respond to various SCSI initiator port responses to a
responding SDTR IN. The SCSI target port shall maintain the previous transfer agreement unless
otherwise indicated.
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2. SCSil target 3. SCSil initiator 4. SCSI target port second response
port's responding port response
message SCSiI initiator port claims SCSI target port provided
Attention condition incompatible values.
gﬂhiisAGE OuT If any value was not set to zero, the SCSI target port should
go to MESSAGE IN phase and originate an SDTR IN with
MESSAGE every value set to zero. If every value was zero or the SCSI
—® SDTRIN 718 REJECT OUT —® target port did not originate an SDTR IN, the SCSI target port
shall set its transfer agreement to the default transfer
agreement.
SCSil initiator port detected a parity error.
SCSI target port may retry the SDTR IN. If parity errdrs
MESSAGE persist, SCSI target port shall create an unexpected bus free
—= PARITY ERROR ——® condition.
ouT

SDTR IN retry outcome:
Successful retry: see other responses

Bus free condition: SCSI target port shall set its transier
agreement to the default agreement.

SCSil initiator port respense cannot be determined.

SCSI target port may repeat the MESSAGE OUT phase and
create a bus free condition if it gives up.

MESSAGE @UT " retry outcome:
> Parity error P> Successful retry: see other responses

Bus free condition: SCSI target port shall invalidate |ts
transfer agreement and originate negotiation on the ngxt
¢annection if the SCSI initiator port does not origindte
negotiation first.

‘
|

~
o) Successful negotiation completed.

SCSI target port shall update its transfer agreement{ If
B Another message > IU_REQ was changed, SCSI target port shall set its bus free
required flag to true and abort all tasks for the SCSI initiatpr.

& g device.

Successful negotiation completed.

SCSI target port shall update its transfer agreement/ If
No attention IU_REQ was changed, SCSI target port shall set its bus free
condition required flag to true and abort all tasks for the SCSI initiajor
device. If its bus free required flag is set to true, SCSI target
port shall create a bus free condition.

Figure 17 - SCSl initiator port originated SDTR negotiation: SCSI target port response

4.12.7.5 SCSI target port originated WDTR negotiation

Figure 18 shows how the SCSI target port shall respond to various SCSI initiator port responses to an
originating WDTR IN. The SCSI target port shall maintain the previous transfer agreement unless
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otherwise indicated.

1. SCSI target 2. SCSil initiator 3. SCSi target port response
ort's ort response . .
griginating P P Successful width negotiation completed.
message Attention condition; The SCSI target port shall update its transfer agreement, set its

MESSAGE OUT phase o -
negotiation required flag to false, abort all tasks to the SCSI

WDTR OUT initiator device if IU_REQ was changed, and originate an SDTR IN.
with legal values

WDTRIN 19

Successful negotiation message exchange but illegal values.

The SCSI target port shall issue a MESSAGE REJECT IN and set
WDTR out with its negotiation required flag to true and originate an SDTR IN if the

illegal values —® SCS| initiator port does not originate negotiation first. If its bus free

eael—fl H £t & faYaYal IFY + + olaoll + a £
o CUTTag 1S5 St 0ot OoT o targe Tt puTrtSiair CreatC ar ouS et

condition at the end of the MESSAGE phases.

SCSil initiator port does not support WDTR.

p MESSAGE p-| SCSI target port shall set its negotiation required flag+to true and
REJECT OUT originate an SDTR IN.

SCSil initiator port detected a parity error-

SCSiI target port shall retry the WDTR/IN at least once. If parity
errors persist, SCSI target port shall create an unexpected bus
free condition.

MESSAGE .
PARITY ERROR WDTR IN retry outcome:
ouT Successful retry: see other responses

Bus free conditiony SCSI target port shall set its negotiation
required flag tostrue and originate negotiation on the next
connection if the"SCSI initiator port does not originate negotiation
first.

SCSLinitiator port response is indeterminate.

SESI target port shall repeat the MESSAGE OUT phase at least
ohce and create a bus free condition if it gives up.

MESSAGE OUT retry outcome:
—  Parity error- "= )
Successful retry: see other responses
Bus free condition: SCSI target port shall set its negotiation
required flag to true and originate negotiation on the next
connection if the SCSI initiator port does not originate negotiation

first.

SCSil initiator port faulty.

Another SCSi target port shall set its transfer width exponent to 00h, set its
> negotiation required flag to true, and originate an SDTR IN at the
next opportunity if the SCSI initiator port does not originate
negotiation first.

message

SCSil initiator port faulty.

No attention

> i

ool . - R R 11 PRI £ i ol PP V.Y) P
QL ol idlyTt purt Sliall STUILS trallsich WIULIT TAPUTICTIU TU UUTT, ST IS

negotiation required flag to true, and originate an SDTR IN.

CONaition

Figure 18 - SCSI target port originated WDTR negotiation: SCSI target port response

Figure 19 shows how the SCSI initiator port shall respond to various SCSI target port responses to a
responding WDTR OUT. The SCSI initiator port shall maintain the previous transfer agreement unless
otherwise indicated.
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4. SCSil initiator port second response

SCSI target port claims SCSI initiator port provided
incompatible values.

SCSl initiator port shall set its negotiation required flag to
true, create an attention condition and originate negotiation.

Successful negotiation completed.

SCSi initiator port shall update its transfer agreement and
abort all tasks for the SCSI target device if IU_REQ was

Another
Message

Parity error

changed.

| N
AR

Partial negotiation completed. Q\)

SCSi initiator port shall update its transfer agteement and
abort all tasks for the SCSI target device'{N " REQ wjas
changed.

s/
SCSil initiator port shall set its negotia,t'\é}\%quired flag to tque
and originate negotiation. b‘

-

SCSI target port response is &g&minate.

SCSiI initiator port shal %a e an attention condition and
send MESSAGE PA ERROR OUT. SCSI target pprt
retries the WDTR t least once and creates a bus free

condition when it S up.

WDTR OUT outcome: see other responses.

>

MESSAGE OUT
phase

re 4

SCSI t TQe?port detected a parity error.

chshﬁl iator port shall resend the WDTR OUT message.
]
LY \ud

BUS FREE
phase

e

N
S

&SI target port detected an unrecoverable parity error,|or
SCSiI target port faulty.

SCSl initiator port shall set its negotiation required flag to tiue
and originate negotiation on the next connection.

ﬁther bus
‘:) hase

4O"

Partial negotiation completed.

SCSi initiator port shall update its transfer agreement ahd
abort all tasks for the SCSI target device if IU_REQ wfas
changed.

SCSil initiator port shall set its negotiation required flag to tque
and originate negotiation.

No response 2

SCSil target port faulty.

SCSil initiator port should create a bus reset condition.

2 No REQ transitions within a time-out. The time-out valjie
is not specified by this standard.

Figure 19 - SCSI target port originated WDTR negotiation: SCSI initiator port response
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4.12.7.6 SCSil target port originated SDTR negotiation

Figure 20 shows how the SCSI target port shall respond to various SCSI initiator port responses to an
originating SDTR IN. The SCSI target port shall maintain the previous transfer agreement unless otherwise
indicated.

1. SCSI target 2. SCSl initiator 3. SCSil target port response
port’s port response
originating ) o .
message Attention condition; Successful negotiation completed.
MESSAGE OUT phase . .
The SCSI target port shall update its transfer agreement, set its
SDTR OUT negotiation required flag to false, and abort all tasks to the SCSI
SDTRIN —® with legal values initiator device if IU_REQ was changed. If its bus free required flag

is set to true, target port shall create a bus free condition-at’the
end of the MESSAGE phases.

Successful negotiation message exchange but illegal values.

The SCSI target port shall issue a MESSAGE,REJECT IN and set
SDTR OUT with its transfer agreement to the default transfer|agreement. If its bus
illegal values free required flag is set to true, SCSI target port shall create a bus
free condition at the end of the MESSAGE' phases.

SCSil initiator port does not suppert SDTR.
MESSAGE

- REJECT OUT P scsi target port shall setlits transfer agreement to the default
transfer agreement.

SCSil initiator port'detected a parity error.

SCSI target port shall retry the SDTR IN at least once. If parity
errors petsist, SCSI target port shall create an unexpected bus
MESSAGE free condition.

3 PARITY ERROR —»

ouT SDTR)IN retry outcome:

Successful retry: see other responses

Bus free condition: SCSI target port shall set its transfer agreement
to the default transfer agreement.

SCSil initiator port response is indeterminate.

SCSI target port shall repeat the MESSAGE OUT phase at least
once and create a bus free condition if it gives up.

—>_—Parity error —# MESSAGE OUT retry outcome:
Successful retry: see other responses

Bus free condition: SCSI target port shall set its transfer agreement
to the default transfer agreement.

SCSil initiator port faulty.
Another )
message P> SCS target port shall set its transfer agreement to the default

" £ "
Uarisicr ayrccliictit.

SCSil initiator port faulty.

No attention
condition

SCSI target port shall set its transfer agreement to the default
transfer agreement.

Figure 20 - SCSI target port originated SDTR negotiation: SCSI target port response

Figure 21 shows how the SCSI initiator port shall respond to various SCSI target port responses to a
responding SDTR OUT. The SCSI initiator port shall maintain the previous transfer agreement unless
otherwise indicated.
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2. SCSil initiator 3. SCSiI target -
port's responding port response 4. SCSil initiator port second response
message

SCSI target port claims SCSI initiator port provided
incompatible values.

MESSAGE SCSiI initiator port should create an attention condition and
— SDTROUT [ REJECT IN originate an SDTR OUT with every value set to zero. If the
initiator port does not create an attention condition, the
initiator port shall set its transfer agreement to the default

tual Ibl’el ayglecinerit.
N,
Q~

. e \ 7
Successful negotiation completed. \)

SCSil initiator port shall update its transfer qé@a’ment ahd
Another message abort all tasks for the SCSI target devicenif lU_REQ wps

changed. A@’
AN

SCSiI target port response is deteera}e.

SCSI initiator port shall cr‘%gyn attention condition ahd

) send MESSAGE PARITY OR OUT. SCSiI target port
Parity error retries the SDTR OUT t once and creates a bus free
condition when it give :

SDTR OUT retry ogQ}ne: see other responses.

/l —
\S .
SCSl targe detected a parity error.
R MhESSAGE out | 9 ?:@ parity
phase SCS! initiator port shall resend the SDTR OUT message.

AN
SCSl t\arget port detected an unrecoverable parity error,
EQ changed, or SCSI target port faulty.

> BUS FREE <

phase ' SCSl initiator port shall set its negotiation required flag to trpe

Q\ and originate an SDTR OUT with every value set to zero pn
\O the next connection.

\\C\)b
\\
Another’bus SCSI initiator port shall update its transfer agreement apd

se abort all tasks for the SCSI target device if IU_REQ wps
changed.

Successful negotiation completed.

N

O
O ) SCSiI target port faulty.
NS
% —  Noresponse 2 [—®
Q”Q & No REQ transitions within a time-out. The time-out valye

?\ is not specified by this standard.

v
S

SCSil initiator port should create a bus reset condition.

Figure 21 - SCSI target port originated SDTR negotiation: SCSl initiator port response
4.13 Protocol

This standard describes a SCSI device’s behavior in terms of functional levels, service interfaces between
levels and peer-to-peer protocols. For a full description of the model used in this standard see the SCSI
Architecture Model-2 . Figure 22 shows the model as it appears from the point of view of this standard.
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SCSI Application SCSI
SCsi Protocol SCSI Architecture
Application |<========sesssmcaann- . Device Model-2
Client Server

SCSI Parallel Interface Service Interface

SCSI SCSI SCSI
Parallel Parallel Parallel
Interface Interface Interfaces
Services Services standard

SCSI Parallel Interface Interconnect

Figure 22 - SCSI Parallel Interface service reference/mode
Services between service levels are either four step confirmed services-or two step confirmed serviceg. A
four step confirmed service consists of a service request, indication, response, and confirmation. A fwo
step confirmed service consists of a service request and confirmation.

Figure 23 shows the service and protocol interactions for.a four step confirmed service.

App|icati0n ‘ e T P EEE Y scs| device
Client Upper Level Server or Task
Protocol Transactions M
............... > anager
c
2 o
< c
3 £ 2 S
] = o =
> = o o
D S SCSI Parallel Interface 8 5
x]1 Ol 4 Service Interface x] 3 £1 2
. L - - 0. [}
: Parallel Interface <SCSI parallel | ; Parallel Interface 1
' initi arallel Interface Y
‘. Agent (initiator) Interconnect Transactions Agent (target) I

Figure 23 - Model for a four step confirmed service

The SCSI parallel interface four step confirmed service protocol consists of the following interactions:

a) Arequest to the initiator parallel interface agent to invoke a service;

b) An indication from the target parallel interface agent notifying the SCSI device server or task
manager of an event;

c) Aresponse from the SCSI device server or task manager in reply to an indication;

d) A confirmation from the initiator parallel agent upon service completion.

Only application clients shall request a four step confirmed service be invoked.
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Figure 24 shows the service and protocol interactions for a two step confirmed service.

Application SCSI device
Client Server

Confirnmpation

(O]

>

SCSiI Parallel Interface g
Service Interface o

-- [
Parallel Interface Parallel Interface »

Fit SCSI Parallel Interface )
Agent (initiator) Interconnect Transactions Agent (target) P4

--

Figure 24 - Model for a two step confirmed setvice
The SCSI parallel interface two step confirmed service interface consists of the following interactions:

a) Arequest to the target parallel interface agent to invoke\a service;
b) A confirmation from the target parallel interface agent'upon service completion.

Only SCSI device servers shall request a two step confirmed service be invoked.
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5 SCSI parallel interface connectors

5.1 SCSI parallel interface connectors overview

Two types of connectors are defined: non-shielded and shielded. The non-shielded connectors are
typically used within an enclosure. The shielded connectors are typically used for external applications
where electromagnetic compatibility (EMC) and electrostatic discharge (ESD) protection may be required.

The connector mechanical drawings conform to the 1ISO 1660, technical drawings - dimensioning and
tolerancing standard and to the 1ISO 129, technical drawings - dimensioning - general principals,
definitions, methods of execution and special indications standard.

This standard defines all the supported SCSI device connectors. The 80-contact alternative 4 non—shieltlied
SCSI device connector and the 68-contact alternative 4 shielded SCSI device connector are defined| by
reference to IEC standards (see clause 2).

The alternative 1 non-shielded, alternative 3 non-shielded, alternative 1 shieldedand alternativp 3
shielded connectors shall have contact geometry and normal force sufficient to passthe following test:

a) Measure contact resistances of the connectors being evaluated using a test procedure for
low-level contact resistance. Use IEC 60512-2, low-level contact resistance test procedure for
electronic connectors as a reference procedure. Record measuremerits as initial contact
resistances;

b) Mate and unmate connectors 50 cycles;

¢) Measure contact resistance in accordance with item a) abave. This is an optional step;

d) Expose mated connectors to mixed flowing gas consistiig of 10 x 1079 parts of chlorine, 10 x 10°°
parts of hydrogen sulfide, 200 x 10 parts of sulfurdioxide, and 200 x 10°° parts of nitrogen
dioxide for 20 days at 70 % relative humidity and 30 °C. Use IEC 60512-11-7, standard practice|for
conducting mixed flowing gas environmental testsras a reference procedure;

e) Remove connectors from the mixed flowing gas, remeasure contact resistance in accordance With
item a) above. Any contact with an increase of 15 mQ or greater is a failure.

—

The resistance shall be measured using a fourspoint dry-circuit method directly across the mated contag
5.2 Non-shielded connector

5.2.1 Non-shielded connector alternative 1 - A cable

The alternative 1 non-shielded SCSI device connector for the A cable shall be a 50-conductor connegtor
consisting of two rows of\25 female contacts with adjacent contacts 1,27 mm (i.e., 0,05 in) apart, as shgwn
in figure 25. The nonmating portion of the connector is shown for reference only.

The alternative~I-non-shielded mating connector for the A cable shall be a 50-conductor connegtor
consisting offwo rows of 25 male contacts with adjacent contacts 1,27 mm (i.e., 0,05 in) apart, as shown in
figure 26.-The non-mating portion of the connector is shown for reference only.

5.2,2:Non-shielded connector alternative 2 - A cable

The alternative 2 non-shielded SCSI device connector for the A cable shall he a 50-conductor connedtor

consisting of two rows of 25 male contacts with adjacent contacts 2,54 mm (i.e., 0,1 in) apart as shown in
figure 27. A shroud and header body should be used. The non-mating portion of the connector is shown for
reference only.

The alternative 2 non-shielded mating connector for the A cable shall be a 50-conductor connector
consisting of two rows of 25 female contacts with adjacent contacts 2,54 mm (i.e., 0,1 in) apart as shown in
figure 28. It is recommended that keyed connectors be used.
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5.2.3 Non-shielded connector alternative 3 - P cable

The alternative 3 non-shielded SCSI device connector for the P cable shall be a 68-conductor connector
consisting of two rows of 34 female contacts with adjacent contacts 1,27 mm (i.e., 0,05 in) apart, as shown
in figure 25. The non-mating portion of the connector is shown for reference only.

The alternative 3 non-shielded mating connector for the P cable shall be a 68-conductor connector
consisting of two rows of 34 male contacts with adjacent contacts 1,27 mm (i.e., 0,05 in) apart, as shown in
figure 26. The nonmating portion of the connector is shown for reference only.

5.2.4 Non-shielded connector alternative 4

The alternative 4 non-shielded SCSI device connector for the P-cable shall be an 80-conductor connegtor
consisting of two rows of ribbon contacts spaced 1,27 mm (i.e., 0,05 in) apart, as shown in figure.29 and
figure 30. For the detailed dimensional drawings of this connector see the SCA-2 EIA standard
EIA-700AO0AE.

The alternative 4 non-shielded mating connector for the P-cable shall be an 80-cenductor connegtor
consisting of two rows of ribbon contacts spaced 1,27 mm (i.e., 0,05 in) apart, as shown in figure 29 Ind
figure 30. For the detailed dimensional drawings of this connector see the 'SCA-2 EIA standard
EIA-700AOAE and SCA-2 Unshielded Connections SFF-8451.
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Bl ————

B6
SOCKET 1
SOCKET X
|
<p| B9 WPV W 333 P
B3 + /
B7
- =10 - B
elet @F[VW R S
(TO CONTACT PQINT)
NOTE — Dimensions B8
and B10 are the opening
in the dielectric. The L I
socket contacts (not i B13
shown) are to be i
centered within the
opening. l/\/\”ﬂ> ?—/\/J
Dimensions 50 Position 68 Position
Millimeters Inches Millimeters Inches
B1 34,70 1,566 46,13 1,816
B2 8,218 0,218
B3 0,100 0,100
B4 1,27 0,050] 1,27 0,050
B5 350,48 1,200 41,91 1,650
B6
B7 TBD R (0,039 R] [1,00 R] 0,039 R]
B8 0,61+£0,05 |0,024£0,002 0,61+£0,05 |0,024£ 0,002
B9 0,15 0,006 0,15 0,006
B10 0,86£0,170 [0,034+ 0,004 0,86£0,10 [0,034+ 0,004
B11 0,15 0,006 0,15 0,006
BY1Z2 0,05 0,002 0,05 0,002
813 500£0,13 | 0,19/x£0,005 5,00£0,13 | 0,19/x0,005
B14 1,75 MAX 0,069 MAX 1,75 MAX 0,069 MAX
SOCKET X 25 34
SOCKET Y 26 35
SOCKET 7/ 50 63

Figure 25 - 50/68-contact alternative 1/alternative 3 non-shielded SCSI device connector
(A cable/P cable)
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D R
AB \/
Al . T PIN 1 ]
(a1t @[T]v]W] f% X
i
@@@ HEEERRR @’73/
— — // A2
0 M M| (MK E K ﬁy/ | ¢
LN
PIN Z
A7 o
o
(o]A12]
D; . 50 Position 68 Position
[mensions Millimeters tithes Millimeters nches
A 34,85 1,372 46,28 1,822
A2 0,224 0,224
AS 2,54, 0,100 2,54 0,100
A4 0,050 0,050
AD 30,48 1,200 41,91 1,650
AB 15° 15° 15° 15°
A7 1,04 R 0,041 R]| [1,04 R] (0,041 R|
A8 0,396+ 0,010 |0,0156+0,0004| 0,396+ 0,010 |0,0156+0,0004
A9 0,23 0,009 0,25 0,009
ATO 0,61+£0,03 0,024+ 0,001 0,61+0,03 0,024+ 0,001
AT 0,23 0,009 0,23 0,009
A12 0,05 0,002 0,05 0,002
ATS 5, 16+0,15 0,203+ 0,006 5,16+0,15 0,203+ 0,006
AT4 4,39 MAX 0,173 MAX 4,39 MAX 0,173 MAX
A15 3,02 MIN 0,719 MIN 3,02 MIN 0,719 MIN
AT6 1,02+ 0,25 0,040+ 0,010 1,02+0,25 0,040+ 0,010
PIN X 25 34
PIN Y 26 35
PIN Z 50 68

Figure 26 - 50/68-contact alternative 1/alternative 3 non-shielded mating connector
(A cable/P cable)
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D710 r D7
L co N ‘ Note:  Straight

Olr W I through header
f % F D8 % may also be
used.
. Dz .
Pin 49 D6 Pin 1
B N S T
N % =\
J‘ /UUUUUUHUUUHUUHU%UUUUUHUUU T
D4 HhDS X Note:A
Shrogded Header

pin 2 (Regdmmended)

o Section X—X
T O H T T R TR TR TR
‘4} b oo oo oo 00000000000 0n0as Q}‘
B A
Dimension mm n Comments
D1 2,94 0,100
D2 82,80 5,260 Reference Only
D3 2,54 0,100
D4 G389 0,350 Reference Only
D5 164 2,860 Reference Only
D6 78, /4 5,100 Reference Only
D7 15,94 0,549 Reference Only
D8 4.19+0,25 (0,165£0,010
D9 0,10 0,240
DRO 0,60 0,260 Reference Only
NOWES
1 Two rows of twenty five contacts on 2,540 mm
(0,700 in) spacing = 60,960 mm (2,400 in).
) 1 | A el aVals N | L1
[UTTTUTTUCT LU, FTTTETT \U,UUQ H\/ FTOTT—CuUurttTurtrve,
unless specified otherwise.

Figure 27 - 50-contact alternative 2 non-shielded SCSI device connector (A cable)
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Contact 507 1
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‘ ++++++++++++ L ++++++++++++ BQCR V\@W

Contact

Contacts for evyen
~— Sece Note ] H>)/Wires are not NsHown.
11000 0

Side\ view

-~ (6

Socket 1
f Socket 49 3 &7
|

/ \
050 0= (0 (20 (0 [ (0 O 01
00

020 00 (0 (20 (0 (0 0 O 050 00 [0 [ () (5
00 =0 (=0 (=0 () 00 D= () (0 () () 0 ) ) () () () ) O 00 0 [

! |
CSJ iSocket % / %

Front view

Socket (30

Dimensions M in Comments

C'1 2.5 0,100

ce 60586 2,400

C3 2,54 0,100

c4 3,30 0,130

c5 52,38 1,275

Co6 63,07 2,680

C7 6,10 0,240

o) /.62 0,300 Maximum
NOVES

1 Fifty contacts on 1,270 mm (0,050 in) staggered
spacing = 62,230 mm (2,450 in) [reference only].

2 Talerances £0,12/7 mm (0,005) non—cumulative,
unless specified otherwise.

5 Connector cover and strain relief are optional.

Figure 28 - 50-contact alternative 2 non-shielded mating connector (A cable)


https://standardsiso.com/api/?name=0e83ec23de4e6a2e706c51fd2c8fabc9

14776-115 © ISO/IEC:2004(E)

DEVICE SIDE

ADVANCED
GROUNDING

COMNTACTC

77

ADVANCED
GROUNDING
CONTACTS

CUINTAACUVT O

Figure 29 - 80-contact alternative 4 non-shielded SCSI device‘cohnector (P cable)

POSITION 1

4

POSITION 41

POSITION 40

POSITION 40
DEVICE SIDE ¢

POSITION 80

POSITION 1
CABLE/ ‘
BACKPLANE ‘
SIDE

POSITION 41

POSITION 80

Figure 30 - 80-contact alternative 4 non-shielded contact positions (P cable)
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5.3 Shielded connector

5.3.1 Shielded connector overview
Two shielded connector alternatives are specified for the A cable, and the P cable.

The d.c. resistance from the cable shield where it attaches to the connector of the enclosure should be
less than 10 mQ.

5.3.2 Shielded connector alternative 1 - A cable

Fheattermativet—shietded-SE€Stdevice commectorforthe A cabteshattbea56-conductorconmeqtor
consisting of two rows of 25 female contacts with adjacent contacts 1,27 mm (i.e., 0,05 in) apart, as-sh@wn
in figure 31. The non-mating portion of the connector is shown for reference only.

The alternative 1 shielded mating connector for the A cable shall be a 50-conductor connector consisting
of two rows of 25 male contacts with adjacent contacts 1,27 mm (i.e., 0,05 in) apart, as shown in figure [32.
The non-mating portion of the connector is shown for reference only.

5.3.3 Shielded connector alternative 2 - A cable

The alternative 2 shielded SCSI device connector for the A cable shall\be”a 50-conductor connegtor
consisting of two rows of ribbon contacts spaced 2,16 mm (i.e., 0,085 in) apart, as shown in figure 33. The
non-mating portion of the connector is shown for reference only.

The alternative 2 shielded mating connector for the A cable shdll be a 50-conductor connector consisting
of two rows of ribbon contacts spaced 2,16 mm (i.e., 0,085 in) apart, as shown in figure 34. Tlhe
non-mating portion of the connector is shown for reference only.

5.3.4 Shielded connector alternative 3 - P cable
The alternative 3 shielded SCSI device conngctor for the P cable shall be a 68-conductor connegtor
consisting of two rows of 34 female contacts with adjacent contacts 1,27 mm (i.e., 0,05 in) apart, as shgwn
in figure 35. The non-mating portion of the connector is shown for reference only.
The alternative 3 shielded mating connector for the P cable shall be a 68-conductor connector consisting
of two rows of 34 male contacts with~adjacent contacts 1,27 mm (i.e., 0,05 in) apart, as shown in figure [36.

The non-mating portion of the connector is shown for reference only.

Cable retention shall copsist of #2-56 thread jack screws capable of withstanding a minimum torque of
1,2 Nm (11 inch-pounds):

5.3.5 Shielded cennector alternative 4 - P cable

The alternative’4 shielded SCSI device connector for the P cable shall be a 68-conductor connegtor
consisting.af two rows of ribbon contacts spaced 0,8 mm (i.e., 0,0315 in) apart, as shown in figure 37 Ind
figure 387 For the detailed dimensional drawings of this connector see the VHDCI EIA standard
EIA-TOOAOAF.

ldad oot ball kL L0 el

Tk Larinatng A i Bk Ba tox for th D Kkl Hetak B tox v i
TTTC ANCITITIAaAltve = ormnciucTyu Illul.llls CUTITTOCULIUT TUT tNIC 1 CUMNIC OTTAIT VO A UVOUTUUTITUULLUT CUTITICULUT LUTTOT1O Ing
of two rows of ribbon contacts spaced 0,8 mm (i.e., 0,0315 in) apart, as shown in figure 37 and figure 38.
For the detailed dimensional drawings of this connector see the VHDCI EIA standard EIA-700AOAF and
VHDCI Shielded Configurations SFF-8441.
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NOTE — Dimensions B8 and B6
B10 are the opening in SOCKET 1
the dielectric. The socket SOCKET 2
contacts (not shown) are
to be centered within the
opening. B e 53
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Dimensions Millimeters Inches
B1 34,70 1,366
B2 0,218
B3 0,100
B4 0,050
B5 30,48 1,200
B6
B7 [1,00 R| [0,039 R]
B8 0,61£0,05 |0,024+ 0,002
B9 0,15 0,006
B10 0,86+0,10 0,034+ 0,004
B11 0,15 0,006
B12 0,05 0,002
B13 5,10£0,05 | 0,201+0,002
B14 5,00+£0,13 | 0,197+ 0,005
B15 1,85 max. 0,073 max.
B16 1,504 0,03 | 0,059+0,001
B17 42,29+ 0,10 |1,665+0,004

A

B14

Figure 31 - 50-contact alternative 1 shielded SCSI device connector (A cable)
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T— T~
A6 — W
T
A?B T Y A\A\ﬁ UU? J N

A16 R A8
W L
&2 @1]v[w A D

P ' ]
\
PIN 26 PIN 50
AT Adm - (ofa12]
/N SEATING PLANE

Dimensions Millimeters Inches
A1 [34,85)] [1,372]
A2 0.224]
A3 0,100
A4 0,050]
A5 30,48 1,200]
AB 157
A7 [1,04 R [0,041 R
A8 0,40+ 0,0710| 0,0156+0,0004
A9 0,23 0,009
A10 0,60+0,03 | 0,024+ 0,001
A1 0,23 0,009
A12 0,05 0,002
13 490+010 0.193+0.004
Al4 4,27 max 0,168 max.
A15 2,64 min 0,704 min.
A16 0,25+£0,13 | 0,010£0,005

Figure 32 - 50-contact alternative 1 shielded mating connector (A cable)
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‘ | [

e

i

7

TR A S N

E7OJ

E7

Contact 2b

o

6 ———————

Contact 1

/s

ESJ\%@

[/ S —
Contact 50
- 5 ——————————————
Dimengions mm in
E1 56,39 min. 2,220 mvin.
g2 1) 2,62 min. | 0,1g3in.
E3 3,99 min. 0,N57 min.
E4 5,84 min. 9,230 min.
ES 74,85 2,947
E6 64,29 maxX 2,531 max.
£7 2) 83.06 3.270
£8 2) 15,24 0,600
9 1240% max. 0,474 max.
E10 9)/8 max. 0,385 max.
E17 2,16 0,085
E12 15°42° 15°+2°
NOTE — Awlérances £ 0,127 mm
(0,005%09" non—cumulative, unless
specified’ otherwise.
1~This dimension is selected to
accomodate 4—40 or 6—32 threaded
SCrews.
2) These dimensions are shown for
reference onl

1100

- Contqget) 26

E8

.

E11 —m—

Figure 33 - 50-contact alternative 2 shielded SCSI device connector (A cable)
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M

e D L I 70— et

e

- '] ———————=—

Contact 1
Contact 25 +
+ / || | | \

F7 ] 10 1T J
\ Contact 50 % r6

Contact 26

———
- 1) ——< 7 —-— 5 11
Dimensions mm n
1 56,26 max. 2,215 ywnax.

F2 64,29 min. 2.532@ min. /
F3 1) 15,24 0,600
4 7,29 min. 0287 min.
5 1) 1.02 0.040 W
Fe ) 4,09 may 0,161 max.
)

F7l 5,08 0,200

F8 6,10 0,240

F9 12 &EMin. 0,474 min.
Fio 1) 68,43 2,695

F11 159+ 20 1504 9°
Fr21) 76,71 3,020

F13 216 0,085

F13—™ m=—

NOTE < Nolerances £ 0,127 mm
(0,005¢%) non—cumulative, unless
speslfiéd otherwise.

INThese dimensions are shown for
reference only.

Figure 34 - 50-contact alternative 2 shielded mating connector (A cable)
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Bl——

NOTE — Dimensions B8 and B6
B10 are the opening in
the dielectric. The socket SOCKET 1
contacts (not shown) are SOCKET 34
to b@ centered within the — B3
opening. J—
- - B10 V w A
BERCLNL NN T L
», 3
—+ B8 e
SOCKET 68 [~] 812] SOCKET 35
- | B4 B7 FEMALE SCREWLOCK
W 85 #2-56 THD @.#PLC
B13 |
FULL THREAD ‘
DEPTH

B14

i8S

(TO CONTACT POINT)

<—BW5ﬂ
RS [ B16
L E—
| B17
PANEL THICKNESS
PANEL AND/OR
WASHERS

Dimensions Milftaeters Inches
B1 46,13 1,816
B2 0,218
B3 0,100
B4, 1,27 0,050
B5 41,97 1,650
B6
B7 1,00 R 0,039 R
B8 0,61£0,05 0,024+ 0,002
B9 0,15 0,006
B10 0,86+ 0,10 0,034+ 0,004
B11 0,15 0,006
B12 0,05 0,002
B13 5,00+ 0,13 0,197£0,005
B14 3,30 min 0,130 min.
B15 57,91+0,13 2,280+ 0,005
B16 3,71+ 0,05 0,146+ 0,002
B18 5,587mm. O,Mﬁi min.

Figure 35 - 68-contact alternative 3 shielded SCSI device connector (P cable)
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A16
1Y
I N M i
AT3 ] LL‘ A7
=t 4'
AT4 L a1s
MIRYT g ais {2286 JUREADED
[D[ASW| TV W]
Al —————— 6
10 PIN 1 DP\N 34
A3
(DA @[TV]W]
m HE EE R GEEEJ ) m *
% i [ {# &) A”
\
il _
PIN 35 P, 88
7/ war el
- AS

Dimensions Millime&tens Inches
Al 46,28 1,822
A2 0,224
A3 0,100
A4 0,050
AD 471,97 1,650
7o
A7 1,04 R 0,041 R
A8 0,396+ 0,010 0,0156%£0,0004
A9 0,23 0,009
A10 0,60£0,03 0,024+ 0,001
AT 0,23 0,009
Al12 0,05 0,002
Al13 4,90+ 0,10 0,193+ 0,004
AT4 4,27 max. 0,168 max.
A15 57,910,113 2,280+ 0,005
A6 0,25+0,13 0,010+ 0,005
Al7 3,43+ 0,15 0,135+ 0,006
A18 2,64 min. 0,104 min.
A19 1,02+ 0,25 0,040£ 0,010

Figure 36 - 68-contact alternative 3 shielded mating connector (P cable)
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DEVICE SIDE

THREE WAY

RETENTION

Figure 37 - 68-contact alternative 4 shielded SCSI device connector (P cable)
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POSITION 1
POSITION 2

) |

CABLE SIDE Fmim = #{?m e
—

= | *

POSITION 1
POSITION 2

POSITION 68

EEREREN OO
DEVICE SIDE EEEENERNU NN

POSITION 68

Figure 38 - 68-contact alternative 4 shielded contact positions (P cable)
5.4 Connector contact assignments

5.4.1 Connector contact assigniments overview

The connector contact assighments are defined in tables 12 through 15. See 8.2 for the definitions of the
signals. The items under-signal name labeled TERMPWR, and RESERVED are not signals and are jhot
required to meet the cable’characteristics for signals in 6.3. See 6.4 for characteristics of TERMPWR. $ee
6.5 for characteristics;of RESERVED lines.

Table 12 - Cross-reference to A cable contact assignments

L Contact
Transmission Connector .
Connector type - assignment Contact set
mode figure
table
Non-shielded alternative 1 LVD 25 and 26 13 2
Non-shielded alternative 2 LVD 27 and 28 13 1
Shielded alternative 1 LVD 31 and 32 13 2
Shielded alternative 2 LVD 33 and 34 13 1
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5.4.2 Differential connector contact assignments

Table 13 defines the connector contact assignments for a 50 conductor bus segment that uses LVD

transceivers.

Table 13 - LVD contact assignments - A cable

Connector Connector
contact Cable contact
Signal name number conductor number Signal name
number
Set2 | Setl Setl | Set2
+DB(0) 1 1 1 2 2 26 -DB(0)
+DB(1) 2 3 3 4 4 27 -DB(1)
+DB(2) 3 5 5 6 6 28 -DB(2)
+DB(3) 4 7 7 8 8 29 -DB(3)
+DB(4) 5 9 9 10 10 30 -DB(4)
+DB(5) 6 1 1 12 12 31 HB(5)
+DB(6) 7 13 13 14 14 32 *DB(6)
+DB(7) 8 15 15 16 16 33 -DB(7)
+P_CRCA 9 17 17 18 18 34 -P_CRCA
GROUND 10 19 19 20 20 35 GROUND
DIFFSENS 1 21 21 22 22 36 GROUND
RESERVED 12 23 23 24 24 37 RESERVED
TERMPWR 13 25 25 26 26 38 TERMPWR
RESERVED 14 27 27 28 28 39 RESERVED
GROUND 15 29 29 30 30 40 GROUND
+ATN 16 31 31 32 32 41 -ATN
GROUND 17 33 33 34 34 42 GROUND
+BSY 18 35 35 36 36 43 -BSY
+ACK 19 37 37 38 38 44 -ACK
+RST 20 39 39 40 40 45 -RST
+MSG 21 41 41 42 42 46 -MSG
+SEL 22 43 43 44 44 a7 -SEL
+C/D 23 45 45 46 46 48 -C/D
+REQ 24 a7 a7 48 48 49 -REQ
+/0 25 49 49 50 50 50 -/

The conductor namber refers to the conductor position when using pla-
nar bulk cable.
Two sets oficontact assignments are shown. Refer to table 12 to deter-
mine-which set of contacts applies to each connector.
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Table 14 - LVD contact assighments - P cable

Connector Cable Connector
Signal name contact conductor contact Signhal name
number number number
+DB(12) 1 1 2 35 -DB(12)
+DB(13) 2 3 4 36 -DB(13)
+DB(14) 3 5 6 37 -DB(14)
+DB(15) 4 7 8 38 -DB(15)
+DB(P1) 5 9 10 39 -DB(P1)
+DB(0) 6 1 12 40 -DB(0)
+DB(1) 7 13 14 41 -DB(1)
+DB(2) 8 15 16 42 -DB(2)
+DB(3) 9 17 18 43 -DB(3)
+DB(4) 10 19 20 44 -DB(4)
+DB(5) 1 21 22 45 \DB(5)
+DB(6) 12 23 24 46 -DB(6)
+DB(7) 13 25 26 47 -DB(7)
+P_CRCA 14 27 28 48 -P_CRCA
GROUND 15 29 30 49 GROUND
DIFFSENS 16 31 32 50 GROUND
TERMPWR 17 33 34 51 TERMPWR
TERMPWR 18 35 36 52 TERMPWR
RESERVED 19 37 38 53 RESERVED
GROUND 20 39 40 54 GROUND
+ATN 21 41 42 55 -ATN
GROUND 22 43 44 56 GROUND
+BSY 23 45 46 57 -BSY
+ACK 24 47 48 58 -ACK
+RST 25 49 50 59 -RST
+MSG 26 51 52 60 -MSG
+SEL 27 53 54 61 -SEL
+C/D 28 55 56 62 -C/D
+REQ 29 57 58 63 -REQ
+/0 30 59 60 64 -II0
+DB(8) 31 61 62 65 -DB(8)
+DB(9) 32 63 64 66 -DB(9)
+DB(10) 33 65 66 67 -DB(10)
+DB(11) 34 67 68 68 -DB(11)

The conductor number refers to the conductor position when using
planar bulk cable.
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Table 15 defines the connector contact assignments for an 80 conductor bus segment that uses LVD

transceivers.

Table 15 - LVD contact assignments - Non-shielded alternative 4 connector

. Connector Connector .
. Host Pin Host Pin .
Signal name b contact contact b Signal name
Length Length
number number
12 V CHARGE & Long 1 41 Long 12V GROUND &
122v 2 Short 2 42 Long 12 V GROUND &
122V *© Short 3 43 Long 12 V GROUND “
12v?2 Short 4 44 Short MATED 1 2
33v?a Short 5 45 Long 3,3V CHARGE)®
33v?@ Short 6 46 Long DIFESNS
-DB(11) Short 7 47 Short +DB(H)
-DB(10) Short 8 48 Short +DB(10)
-DB(9) Short 9 49 Short +DB(9)
-DB(8) Short 10 50 Short +DB(8)
-1/0 Short 11 51 Short +I/0
-REQ Short 12 52 Short +REQ
-C/ID Short 13 53 Short +C/D
-SEL Short 14 54 Short +SEL
-MSG Short 15 55 Short +MSG
-RST Short 16 56 Short +RST
-ACK Short 17 57 Short +ACK
-BSY Short 18 58 Short +BSY
-ATN Short 19 59 Short +ATN
-P_CRCA Short 20 60 Short +P_CRCA
-DB(7) Short 21 61 Short +DB(7)
-DB(6) Short 22 62 Short +DB(6)
-DB(5) Short 23 63 Short +DB(5)
-DB(4) Short 24 64 Short +DB(4)
-DB(3) Short 25 65 Short +DB(3)
-DB(2) Short 26 66 Short +DB(2)
-DB(1) Short 27 67 Short +DB(1)
-DB(0) Short 28 68 Short +DB(0)
-DB(P1) Short 29 69 Short +DB(P1)
-DB(15) Short 30 70 Short +DB(15)
-DB(14) Short 31 71 Short +DB(14)
-DB(13) short 32 72 Short +DB(13)
-DB(12) Short 33 73 Short +DB(12)
5v@ Short 34 74 Short MATED 2 @
5v @& Short 35 75 Long 5V GROUND 2
5V CHARGE 2 Long 36 76 Long 5V GROUND &
SPINDLE SYNC4 Long 37 77 Long ACTIVE LED OUT 2
RMT_START)? Long 38 78 Long DLYD_START 2
scsLID(0) & Long 39 79 Long scsIiD (1) @
sesiib (@) 8 Long 40 80 Long SCsIID (3) &
a See*Annex C for the definition of these signals.
b The pins identified as being short and long only apply to the cable/backplane-side connector and
not the SCSI device-side connector. All pins on the SCSI device-side connector are the same length.
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6 SCSI bus segment interconnect

6.1 SCSI bus segment interconnect overview

(E)

Clause 6 defines the characteristics of interconnects used to connect devices on the parallel SCSI bus.
These interconnects are part of the SCSI path. See figure 3 for the topology of the interconnects that make

up a SCSI path. Examples of types of Interconnects are:

a) unshielded planar bulk cable;
b) unshielded round twisted-pair bulk cable;
¢) shielded round twisted-pair bulk cable;

d) backplanes.

The interconnect is defined as the electrical bulk cable, connectors, and passive loads used to connect
TERMPWR, terminators, expanders, and SCSI devices in a SCSI bus segment.

The functions of the interconnects are to:

a) carry the signals,

b) carry the terminator power from TERMPWR sources to the terminators; and

c) to provide continuity between reserved pins and ground pins between-SCSI devices, expandsg
and terminators.

The interconnect shall meet the specified requirements for bulk cable and shall transport compli
worst-case transmitted signals in a manner that results in received signals that meet the requirement
clause 7. Signals for this requirement include DB(0) through,DB(15), P_CRCA, DB(P1), C/D, I/0, M
BSY, SEL, ATN, REQ, ACK, DIFFSENS, and RST. At leastyminimum TERMPWR shall be delivered to
terminator from minimum sources per the requirements inisubclause 7.3.

The requirements on interconnect components’in clause 6 are intended to aid in produci
interchangeable components while achieving the réquired signal transmission properties.

6.2 SCSI bus segment cables

If twisted-pair cables are used, the twisted pairs in the cable shall be wired to physically opposing conts
in the connector.

The following are recommendations that apply to SCSI round cables used with LVD transceivers:

a) Inthe P cable conductor pairs ACK and REQ should be in the cable core;

b) In the P cable, if there are more than four conductor pairs in the cable core, conductor pairs A
and REQ.should not be adjacent to each other;

¢) Inthe Ascable conductor pairs ACK and REQ should be in the cable core;

d) Inth€A’cable, if there are more than three conductor pairs in the cable core, conductor pairs A
and’REQ should not be adjacent to each other;

e)_“Cable conductor pairs used for the DATA BUS (DBnP1) and P_CRCA should be in the outer Ig
of the cable;

f)" Each cable conductor pair should consist of the signal return and its associated signal.

the

IS,

ant
5 in
5G,
the

cts

CK

CK

yer

Crosstalk noise is minimized by conductor placement (REQ and ACK in the center, data around the

periphery) in round, twisted-pair cables and by the pin assignments on the connector on planar cables.
See Annex G for information on interconnecting bus segments of different widths.

The items under the signal name labeled TERMPWR are not signals and are not required to meet
cable characteristics for signals in 6.3. See 6.4 for characteristics of TERMPWR.

the
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See 6.5 for characteristics of RESERVED lines.

Interconnection of SCSI devices by means other than cables is allowed (e.g., by backplanes using printed
wiring boards) (see Annex I). Detailed descriptions of these other means are not part of this standard;
however, they are subject to the electrical requirements in clause 6.

A SCSI bus segment carries an 8-bit or 16-bit DATA BUS and the signals used to move information
between SCSI devices.

The signals shall not be internally connected together within the connectors or cables. See 8.2 for signal
definitions.

6.3 Interconnect characteristics for signals

6.3.1 SCSI bulk cable

The performance of the bulk cable is an important ingredient in the performance of the cable assemply,
however 6.3 only specifies the uniform bulk cable which may not define a predictablé \performance of the
interconnect. The SCSI Passive Interconnect Performance standard defines normative requirementsjfor
the cable assembly or backplane measured under specific conditions. Any normative requirements defifed
in the SCSI Passive Interconnect Performance standard that conflict with' those in 6.3 shall tgke
precedence over those specified in 6.3.

The test fixtures and test procedures for the measurements specified in clause 6, see the SCSI Pasgive
Interconnect Performance standard.

The requirements in clause 6 apply to uniform bulk cables\Non-uniform bulk cable is bulk cable that
contains dissimilar sections for purposes of enabling connector attachment.

Non-uniformities (e.g., a planar section created for connector attachment) are considered to be part ¢f a
cable assembly or harness whose performance is affected by the attached connectors, even if they pre
unused, as well as by the non-uniformity in the bulk cable.

Implementors using non-uniform bulk eable may construct special uniform test bulk cable usjng
manufacturing processes similar to that used for the non-uniform bulk cable for purposes of measuring the
properties of the bulk cable betwegnh'the connector attachment areas (e.g., the twisted regions ip a
twisted/straight planar construction);

Only total, end to end, requirements are specified. Bulk cable intended to be used in cable assemblies that
may be concatenated with'‘ether cable assemblies in the same bus segment shall meet the per unit length
specifications. This reduces the risk that the concatenated cable assembly combination does not meet the
signal transport requirements. Any bulk cable not meeting the per unit length requirements shall be labeled
in a manner indicating that it may not be suitable for use in cable assemblies that are used ip a
concatenated fmanner.

Meeting«tthe SCSI signal requirements in complete SCSI segments may require allowances beyond the
uniform-bulk cable requirements specified in clause 6. See the SCSI Passive Interconnect Performance
standard.

Te TEqUITEMENtS 1T Clause 6 apply to attthe SCStsignmats i the butk tabte eXxcept wheTe otherwise
specified.
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6.3.2 Minimum conductor size for signals
The minimum conductor size for signals should be as specified in table 18.
6.3.3 Local transmission line impedance

The the differential transmission line impedance of the cable is defined in table 16.

Table 16 - LVD local transmission line impedance

Local differential transmission

. line impedance
Cable construction P

Minimum Maximum

All 110 Q 135 Q

All values are measured by time domain reflectometry.

6.3.4 Extended distance transmission line impedance

The swept frequency differential impedance limits used in extended distance transmission lines shall b
maximum peak-to-peak variation of 60 Q over the frequency range:30 MHz to 600 MHz on a 30 m cabl

6.3.5 Capacitance

The capacitance limits for bulk cable are as shown in table17.

Table 17 - Bulkycable capacitance limits

Minimum capacitance | Maximum capacitance Frequency

26 pF/m 46 pF/m 100 kHz and 1 MHz

The dielectric constant vapiation in the material forming the insulation directly in contact with
conductors in the bulk‘cable between 300 kHz and 600 MHz shall be the less than 1,10 when
maximum dielectric.constant in the frequency range divided by the minimum dielectric constant in
frequency range,

6.3.6 Differentidl propagation time and propagation time skew

The differential propagation time shall be no greater than 5,4 ns/m within the bulk cable and no grea
than'd:35 ns from termination to terminator.

(E)

the
the
the

ter

6.3.7 Differential attenuation

The attenuation requirements for differential attenuation are specified in table 18.

ble
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Table 18 - Attenuation requirements for SCSI bulk cable

Distance
between SCSI
bus segment

terminators (m)

Attenuation
per m
maximum (dB)
d.c.to 200 MHz

Attenuation of
length equivalent to
terminator to
terminator distance
maximum (dB) d.c.

Distances are
consistent with
these minimum size
conductors when
used with high

Notes

to 200 MHz guality dielectrics
O a-a a-aa aC O 4 2 Litsard 1 (] m
Ui J U, 00 O U, VoL & TTHTI MU 1oaus o.nuvﬂed
(32 AWG) solid/
0,050 92 mm?
(30 AWG) stranded
Oto 124 0,48 ¢ 6°¢ 0,050 92 mm? multiple loads allowled
(30 AWG) solid/
0,080 42 mm?
(28 AWG) stranded
>121t025P 0,48 12 0,050 92 mm? point to point only
(30 AWG)-solid/
0,080°42 mm?
(28 AWG) stranded
a Twist and flat cable for fast-320 is restricted to 2 meters<limited by crosstalk) or additional testing
using the Passive Interconnect Performance standard.(see PIP).
b Fast-320 restricts the length to 20 meters or additional testing (see PIP).
¢ These number apply to speeds up to and includitig fast-160, for a definition of multiple loads
interconnect testing for fast-320 see PIP.
4" Fast-320 restricts the lengths to 10 meters:
6.3.8 Crosstalk
The maximum NEXT on REQ or ACK is 3,0 % of the 1,0 ns rise time aggressor signal amplitude. Crosstalk
percent is calculated as follows:
%NEXT =-Z peak absolute differential induced voltages on REQ or ACK
peak-to-peak differential aggressor voltage
The aggressor signals are each of the DB(0-15), P_CRCA, DB(P1), and REQ or ACK pairs. If REQ is [the
victim line DB(0-15), P_CRCA, DB(P1), and ACK shall constitute the set of aggressor signals. If ACK is the
victim line BB(0-15), P_CRCA, DB(P1), and REQ constitute the set of aggressor signals. Each aggressor
signal is(separately excited, the induced absolute peak noise (i.e., deviation from zero differential) on the

victim ‘pair (see SCSI Passive Interconnect Performance standard).

NOTE 9 - 3,0 % NEXT yields 58,9 mV peak max at 1 963 mV peak-to-peak aggressor signal amplitude

(.e., 135 €2 maximum cable impedance at /7,3 mA max driver current). The crosstalk requirement is based
only on percentage as that is all the cable influences.

6.4 Decoupling characteristics for TERMPWR lines

The TERMPWR lines should be decoupled at each terminator with at least a 2,2 uF and not greater than a

10 uF bypass capacitor.
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See 7.3 and Annex D for additional information.

TERMPWR

Terminator

BUS SEGMENT

SCsl

Note: 2,2 uF <C <10 uF
Figure 39 - Terminator decoupling example

6.5 Connection requirements for RESERVED lines

The RESERVED lines shall be left open in the bus segment terminator assemblies and in the S(
devices. The RESERVED lines shall have continuity from one end-of the SCSI bus segment to the ot
end.

6.6 Cables used with LVD transceivers

Balanced interconnect conductors (e.g., twisted-planar, discrete wire twisted pairs, matched printed cir
board traces) should be used with LVD transceivers:

NOTE 10 - Use of unbalanced conductors such as planar untwisted construction typically
produces higher crosstalk than balanced constructions but may be used if all electrical
requirements are met.

The maximum distance between terminators when using LVD transceivers shall be as defined in table 1

CSI
her

Cuit

9.
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Table 19 - LVD maximum bus segment path length between terminators

Maximum bus segment path length between terminators (m) & b

Interconnect
Fast-5 Fast-10 | Fast-20 | Fast-40 | Fast-80 | Fast-160 | Fast-320

Point-to-point interconnect 25 25 25 25 25 25 20
Point-to-point twist and flat d d d d d d 3¢
cable

Multidrop interconnect © 12 12 12 12 12 12 10
Multidrop twist and flat ca- d d d d d d 2¢
ble

possible to extend the pat

met (see 9.4).

€ Cable based.

h length.

¢ Twist and flat cable technology at the time this standard was published.
4 Not defined in a previous SCSI standard.

& For environments where all elements of the bus segment (e.g., cables, device interfaces,
environmental noise and other values) are controlled to be better than minimally required, it may b

b The maximum bus segment path lengths are achievable only if the réceiver mask requirements arg

1%

6.7 LVD stub length and spacing

The stub length when using LVD transceivers shall not exceed 0,1 m. The difference in stub length shal
less than 12,7 mm for the REQ, ACK, DB(15,0), P_CRCA and DB(P1) signals. Stub length differences|on
the plus and minus signals of the same differential line should be minimized. The stub length is measufed
from the stub connection (see 4.5) tothe€ end of the stub. It is recommended that the spacing of SCSI
devices on the SCSI bus segment path be as indicated in table 20.

Table 20 >=Minimum stub connection spacing for LVD SCSI devices

Transmission

Minimum spacing between stub connections (m)

mode

40 pF/m

65 pF/m

90 pF/m

115 pF/m

140 pF/m

LVD

0,36

0,22

0,16

0,13

0,10

be
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7 SCSI parallel interface electrical characteristics

7.1 SCSI parallel interface electrical characteristics overview

The SCSI parallel interface may use LVD transmitter implementations.
For each transmitter implementation one or more LVD receiver and capacitance specifications may apply.
For measurements in clause 7, SCSI bus segment termination is assumed to be external to the SCSI

device. See 6.5 for the termination requirements for the RESERVED lines. SCSI devices may have
provision for allowing optional internal termination provided the internal termination conforms with 7.2.1

when enabled and the SCSI device, including the disabled termination, conforms with 7.2.4 when the
internal termination is disabled.

In addition to the SCSI device electrical requirements defined in clause 7 SCSI devices shall meet the

requirements specified in table 21 and table 22 at the device connector. The requirements)in table 22 shall
apply to both powered and unpowered SCSI devices.

Table 21 - Absolute electrical limits at the device connector

Mode Minimum | Maximum | Notes

DIFFSENS for LVD/MSE in-| -0,5Vd.c. | 4,1V d.c. | Absolute’maximum at all operating conditiops
put voltage forthe DIFFSENS connection.

A combination of LVD SCSI device ports and HVYD SESI device ports on the same bus segment
may result in damage to the DIFFSENS input ofithe LVD SCSI device port.

Table 22 - Input current requirements at\the device connector for lines not being driven by th¢

device
Transceiver Type Maximum Notes
LvD + 20 pAd.c. | Measured from signal line 0 <V < 2,5V to local groupd
for each signal pin.

7.2 LVD termination

7.2.1 LVD tefminhation overview

The terminators shall be powered by the TERMPWR line and may receive additional power from other
sources but shall not require such additional power for proper operation.

The electrical characteristics of L\/D hus segment termination shall be as ennmflnd in-this subclause.

Figure 40 shows the Vg and V, measurement pomts referenced to local ground for the LVD bus segment
terminator.
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- SIGNAL

Va[

o

POWER

BUS SEGMENT]
TERMINATION
CIRCUITRY

vgl SIGNAL

Figure 40 - LVD bus segment terminator

Figure 40 through figure 45 define the measurement points for the LVD teérminators. Electri
characteristics shall meet the requirements in table 23 and table 24.

Va| - SIGNAL

——

POWER

BUS SEGMENT] +

TERMINATION @B i
CIRCUITRY

Vg L+ SIGNAL

CURRENT IS DRIVEN, VOLTAGE IS MEASURED

Figure 41 - Test circuit for terminator differential impedance

The requirements‘that relate to differential impedance are specified in figure 42 and table 23. Table
specifies the allowed ranges for Iy and Vg in figure 41. The terminator bias voltage Vg|as (i.€.,

voltage measured when | = 0 in figure 42) shall have the values measured between V, and V5,
measuredhat Vg in figure 41 with the range values defined in table 23 in the LVD impedance and Vg
tests_colamn.

cal

23
he

as
IAS
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CURRENT (1)
+

Imax

Imin

Figure 42 - Termination |-V characteristics for differential and common mode impedance testg

Val - SIGNAL

—]

POWER

BUS SEGMENT]

TJERMINATION |+

CIRCUITRY

Vg [+ SIGNAL L

VOLTAGE IS DRIVEN, CURRENT IS MEASURED

Rigure 43 - Test circuit for termination common mode impedance test

The requirements that relate to common mode impedance are specified in figure 42 and table 23. Table
23 specifies the allowed ranges for Iy and Vg, in figure 43. The terminator bias voltage Vg as (i.€., the

voltage measured when | = 0 in figure 42) shall have the values measured between V; and V,|as
measured at V) in figure 43 with the range values defined in table 23 in the common mode impedavpce

and Vg|as tests column.
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Table 23 - I-V requirements for differential impedance, common mode impedance, and Vgag tests

Values Differential impedance and Common mode impedance
(see figure 42) | Vpas tests 2 (see figure 41) and Vgas tests
(see figure 43)
Vq (mV) n/a 1125
V, (MV) n/a 1375
Iy (mA) ¢ 1,0 n/a
I, (MA) © 1,1 n/a
V3 (V) 1,0 2,0
Vy4 (V) -1,0 0,5
Imax (MA) 9,00 N/A
Imin (MA) 11,257 N/A
S; (Q) 100° 75 t0 100 ©
S, (Q) 110° 300 to 400 ©
Measurement d.c. d.c.

& Vp+Vg=25%0,2V (see figure 41)

b The differential impedances.of'S; and S, is the open bus segment path value that

shall be set to any value from 55 Q to 130 Q + 14% for closed bus segment path.
The difference between'S; and S, shall not be greater than 10 Q across the 27

lines. An open bus.segment path is a segment that may be constructed by end
users. A closed bus segment path is constructed by the manufacturer.

The comm@mmode S; and S, impedances change with differential impedance
changes 'such that the nominal S; (i.e., 100 Q) and nominal S, (i.e., 110 Q)
differential is an S; common mode of 100 Q and an S, common mode of 300 Q.

The't, value is calculated from the V; and S; values in figure 42 as follows:
ly=V1/S;

€ The I, value is calculated from the V, and S, values in figure 42 as follows:
l,=Vy/S,

Imax @nd I,i, are measured at the nominal differential impedance where S; is 100
Qand S, is 110 Q.

Programmable terminators shall be adjustable from the nominal value of 105 Q to a range between 55 Q
and 130 Q.

The requirements on termination that relate to electrical balance are specified in figure 44, figure 45, and
table 24. The voltage Viestp in figure 44 is varied over frequencies of 0 to 40 MHz with amplitude varied
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over the range Vyy t0 Vpax specified in table 24 while the voltage named AV in figure 44 is measured.

The maximum difference between values of AV (see figure 44) measured during this test shall be as
specified in table 24.

NOTE 11 - The + signal line and - signal line capacitance should be balanced on disabled terminators.

- SIGNAL R

BUS SEGMENT]

|
|
|
0 TO 40 MHz
TERMINATION
+
|
|
|

CIRCUITRY

Vtestl

Figure 44 - Termination balance test configuration

AVmax

AVMIN

Note: 8V = AV ax~ AV min

Figure 45 - Termination balance test data definition
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Table 24 - Values for LVD termination balance test

Parameter Value
VMmN (Viest1 Peak) 0,7
Vmax (Viests peak) 18
R (Q) 100 + 0,01%
Y 20 mV max
AV - Input impedance for instrumentation > 10 KQ
Viest1 SWept through all values between Vy,y and Vyax

7.2.2 LVD driver characteristics

The LVD driver shall provide balanced asymmetrical sources that provide ctrrent from positive sup
voltage to one signal line while sinking the same current to ground from the.other signal line as show

ply
in

figure 47. Diagonally opposite sources operate together to produce a signahassertion or a signal negation.
An assertion is produced when positive supply voltage current is sourcedfrom SOURCE 4 to the + signal

line and SOURCE 2 sinks the same current from the - signal line totground. A negation is produced w

en

positive supply voltage current is sourced from SOURCE 1 to the\-’signal line and SOURCE 3 sinks the

same current from the + signal line to ground.

During paced transfers for fast-160 with precompensation:enabled, the driver source current shall either

be

strong or weak to comply with precompensation requirements in table 25. The strong driver current is
sourced to or from the SCSI data bus signal for the-{irst data transfer time after a change in the data bus

line state from asserted to negated or from negated to asserted. The weak driver current is sourced td
from the SCSI data bus signal after a data transfer time from the last data bus signal transition (see A.2
The rules for fast-160 precompensation shall\apply to the REQ, ACK, P1, P_CRCA and DB(15-0) sign
See figure 46 for an example of signals with and without precompensation.

or
1).
alS.
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Table 25 - Fast-160 precompensation

Bit pattern and driver strength

First data bits 1 0 1 0 1 0 1 0

Driver strength Weak | Strong | Strong | Strong | Strong | Strong | Strong | Strong

First data bits 1 1 0 1 1 0 1 1

Driver strength Weak | Weak | Strong | Strong | Weak | Strong | Strong | AAea

First data bits 1 1 1 0 0 0 1 1

Driver strength Weak | Weak | Weak | Strong | Weak | Weak [ASfrong | Weal

First data bits 0 1 0 1 0 1 0 1

Driver strength Strong | Strong | Strong | Strong | Strong {\Strong | Strong | Strong

First data bits 0 0 1 0 0 1 0 0

Driver strength Strong | Weak | Strong | Strong~X Weak | Strong | Strong | Weal

First data bits 0 0 0 1 1 1 0 0

Driver strength Strong Weak Weak Strong Weak Weak Strong Wea

In all the examples in this table the bit before the start of the bit pattern is a 1b.

The weak driver is used anytime a bit value does not change.

The level of a SCSI data bus signal, after training shall follow the rules in this subclause regard-
less of whether or not the levehis_qualified as valid or invalid by the P1 signal (see 10.7.4.3).
See 10.7.4.2 to determine when these precompensation rules apply to the training pattern.
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Drivers with precompensation disabled

Drivers with precompensation enabled
Strong drive

Strong drive

Strong drive

Weak drive

S AVAWNAYERVYAVA

Strong drive

Figure 46 - Examples of fast-160 driverprecompensation
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POSITIVE SUPPLY VOLTAGE

LVD SIGNAL SOURCES
4 1

LVD
RECEIVER

/\

3 2
LVD SIGNAL SOURCES
GROUND
> )

+ SIGNAL - SIGNAL

Figure 47 - LVD transceiver architecture

Balanced transmissions occur when the changes:in + signal current and the changes in the - signal currgent
precisely cancel each other. The balance:s’ important to reduce EMI and common mode signals.
Asymmetry occurs when the intensity of the, SOURCE 2 and 4 assertion pair is different from the SOURCE
1 and 3 negation pair. To compensate for the negation biasing effect of the terminators, the 2 anfl 4
assertion pair is stronger than the 1-and 3 negation pair.

LVD drivers shall meet the requirements in Annex A.
7.2.3 LVD receiver characteristics

LVD receivers shallcbe-connected to the + signal and - signal as shown in figure 47. An example of an LvD
receiver is showrrin-figure 48. LVD receivers shall meet the requirements in Annex A.
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+

+ SIGNAL \ ‘ -SIGNAL _ —

l BIAS CURRENT

LOCAL GROUND

Figure 48 - LVD receiver example

7.2.4 LVD capacitive loads

Capacitive loads on differential SCSI bus segments shall/neet the requirements specified in this

subclause.

There are three components to differential SCSI bus¢segment capacitive loading: - signal to local grodind

(C1), + signal to local ground (C2), and - signhal to % signal (C3) as shown in figure 49. The values C1,
and C3 represent measurements between the ifidicated points and do not represent discrete capacitd
Capacitance measurements shall be made with’a nominal 1 MHz source with the same nominal d.c. le
on the + signal and the - signal as specified in table 26. The driving source from the instrumentation s
apply an a.c. signal level less than 100 mV rms.

C2,
rs.
vel
hall
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C1

LOCAL
GROUND

STUB CONNECTION

C2

C3

+ SIGNAL

Figure 49 - LVD Capacitivesloads
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Table 26 - Values for LVD capacitive loads

Capacitance measurement Maximum 2 Description
C1 (pF) 15 @V =0,7t01,8Vd.c. -sig/gnd
REQ, ACK, DB(15-0), P_CRCA, and DB(P1)
C2 (pF) 15 @V =0,7to0 1,8V d.c. +sig/gnd
REQ, ACK, DB(15-0), P_CRCA and DB(P1)
C3 (pF) 8 @V =0,7t01,8V d.c. both - and +sig/gnd
V is the same for both sigs +100mV/
REQ, ACK, DB(15-0), P_CRCA and/BB(P1)
C1 (pF) 25 @V =0,7t01,8Vd.c.:sig/gnd
all other signals
C2 (pF) 25 @V =0,7to 1,8V d.c. +sig/gnd
all other signals
C3 (pF) 13 @V =0,7t049%8V d.c. both - and +sig/gnd
V is the same for both sigs +100mV
all other signals
|c1-c2] (pF) 15 REQ, ACK, DB(15-0), P_CRCA and DB(P1) (within
the signal pair)
|c1-c2] (pF) 3 all other signals (within the signal pair)
| C1(i) - CL(REQ) | (pF) 2 For DATA(i) i = 0-15 and DB(P1) and P_CRCA
| C2(i) - C2(REQ) | (pF) 2 For DATA() i = 0-15 and DB(P1) and P_CRCA
| C1(i) - CL(ACK) | (pF) 2 For DATA(i) i = 0-15 and DB(P1) and P_CRCA
| C2(i) - C2(ACK) | (pF) 2 For DATA(i) i = 0-15 and DB(P1) and P_CRCA
a It is recommended that implementors design capacitive loads to be balanced and as small as
practical.

SCSI deviees containing the enabled bus segment termination shall have maximum values 1,5 times
maximums listed in table 26. Differential bus segment termination circuitry that is not part of a SCSI de\

shall.have maximum values 0,5 times the maximums listed in table 26.

72.4.1 Management of LVD release glitches

the
ice

Under some conditions, an LVD signal that transitions from actively negated to released may cause brief
pulses to the true signal state. These pulses are called “release glitches” and may last up to a bus settle
delay (see 9.2.7). Requirements are defined in this subclause to avoid adverse affects from release

glitches.

SCSI devices shall incorporate the requirements specified in table 27 when using LVD drivers and may
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incorporate the requirements when using other drivers. The use of active negation increases crosstalk
noise margin and increases the true-to-false transition speed as compared to passive negation.

Table 27 - Glitch management requirements for SCSI devices using LVD drivers

SELECTION and
RESELECTION
phases

Signals Mode ACt'\./e Transmitting device Receiving device
negation

BSY, SEL, RST I,T P No glitch management required.| No glitch management required.

ACK, ATN during I R The SCSl initiator port shall wait | Starting no later than a bus settle

transitions to BUS for a BUS FREE phase 2 before | delay after releasing the BSY

FREE phase releasing the ACK and ATN sig-| signal. the SCSI target port shall
nals from the actively negated ignore the ACK and ATN signJiIs
state. until a subsequent physical con-

nect.

ACK, ATN during R The SCSi initiator port shall wait | Starting no later thantwo system

QAS until two system deskew delays | deskew delays after negating

after it detects C/D, 1/O, and C/D, 1/0, and\MSG, the SCSI {ar-
MSG false before releasing the | get port shallignore the ACK ahd
ACK and ATN signals from the | ATN signals until a subsequent
actively negated state. physical connect.

REQ during T R The SCSI target port shall wait |~The SCSI initiator port shall be-

transitions to BUS 2,5 times bus settle delay afterCf gin to ignore the REQ signal

FREE phase releasing the BSY signal beforé | within 1,5 times bus settle delpy
releasing the REQ signal.from | of the transition of the BSY signal
the actively negated staté. from true to false.

REQ during QAS| T R The SCSI target pert'shall wait | Starting no later than two system
two system deskew delays after | deskew delays (see 9.2.51) after
negating C/D,4/O, and MSG be-| detecting C/D, 1/0, and MSG
fore releasing the REQ signal false, the SCSl initiator port shall
from the_ actively negated state. | ignore the REQ signal until a

subsequent physical connect,
C/D, /0, MSG T R After a SELECTION or RESE- | No glitch management required.
except during LECTION phase, these signals

SELECTION and shall not be released until the

RESELECTION BSY signal is released.

phases of QAS

C/D, 110, MSG T P After detecting SEL true follow- | No glitch management requiréd
during ing QAS arbitration, the SCSI

SELECTION and target port shall release these

RESELECTION signals within a QAS release de-
phases of QAS lay.
DATABUSduring| I,T P The transmitting device shall re-| No glitch management required.

lease all false data bits during
these phases.

[Py

'\

BATABUSduring
information
transfers

P

I Lol " H 1
NU yImeirrmariayciiicTit Teyuircu.

Lol - H
I\IIU gimerrimariayciiicTit ICqUIILd.

Key: | = SCSI initiator port; P = prohibited; R = required; T = SCSI target port

8 BUS FREE phase starts one bus settle delay after the BSY and SEL signals are both false.
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7.2.5 SE/HVD transmission mode detection
7.2.5.1 SE/HVD transmission mode detection overview

Neither SE nor HVD is defined in this standard. For information on SE SCSI device implementation see the
SCSI Parallel Interface-4 standard. For information on HVD SCSI device implementation see the SCSI
Parallel Interface-2 standard.

Transmission mode detection by LVD SCSI devices of SE and HVD SCSI devices is accomplished through
the use of the DIFFSENS line. Requirements for SCSI devices and terminators for DIFFSENS are not the
same as for "signal" lines because DIFFSENS is driven and detected using its own transmission and
detection scheme

LVD termination shall drive the DIFFSENS line as specified in 7.2.5.2 and LVD SCSI devices shall-sense
the DIFFSENS signal as specified in 7.2.5.3.

SCSI devices and terminators connected to the DIFFSENS line shall comply with the requirements in table
21 and table 22.

7.2.5.2 LVD DIFFSENS driver
The LVD DIFFSENS driver sets a voltage level on the DIFFSENS line.that uniquely defines an LVD

transmission mode. LVD terminators shall provide an LVD DIFFSENS driver according to the
specifications in table 28.

Table 28 - LVD DIFFSENS driver'specifications

Value max. |nominal| min, notes
Vo 1.4 1,3 1,2
when I =0to 5 mA
los (MA) 15 5 With TERMPWR at operational levels and
Vo =0.
| Input current d.c.| (uA) 10 With terminator disabled.
Input sink current d.c. (UA) 200 20 Required to prevent the line from floating gnd
atVg = 2,75V to ensure the HVD DIFFSENS drivers doni-

nate the LVD DIFFSENS drivers.

All requirements apply at the terminator bus segment path connection (see figure 3).
All measurements per figure 50.
los &g 'short circuit, when SE SCSI device is attached.
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lo DIFFSENS

1°

> ? o)
DIFFSENS DRIVER Vo ggﬁﬁgg‘MSNT

Figure 50 - LVD DIFFSENS driver signal definitions

7.2.5.3 LVD DIFFSENS receiver

LVD SCSI devices shall incorporate an LVD DIFFSENS receiver that detects the|\veltage level on
DIFFSENS line for purposes of informing the SCSI device of the transmission mode’being used by the
segment. The LVD DIFFSENS receiver shall be capable of detecting SE, LV/D, and HVD SCSI devig

Table 29 and figure 51 define the receiver input levels for each of the three modes.

DIFFSENS

o

Ib

IN

\T/ DIFFSENS
IN RECEIVER

FUNCTION

SCSI DEVICE
CONNECTOR

0

Figure 51 - DIFFSENS receiver function

OUTPUTS

the
DUS
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Table 29 - DIFFSENS receiver operating requirements

Vi, range Sensed differential driver type
-0,35Vto+0,5V SE
>+0,5Vt0<0,7V indeterminate for detecting SE and LVD driver type
0,7Vtol9V LVD
>19Vto<24V indeterminate for detecting LVD and HVD driver type
24Vto55V HVD

Input resistance (Vin/lin) shall be 200 kQ to 250 kQ @ Vin < 2,7 V underall
conditions of power supply (i.e., powering on, powering off, powertran-
sients)

All voltages measured at the device connector with respect to Jocal ground.

A combination of LVD/MSE devices and HVD devices on the’ same bus
segment may result in damage to the DIFFSENS input.af\the LVD/MSE
device.

The input resistance requirement is for purposes of providing ground’reference if no DIFFSENS drivers
connected to the bus segment and to ensure that the DIFFSENS receivers do not load the DIFFSE|
drivers excessively and to ensure that SE mode is detecteds

SCSI devices shall not allow the + signal line or - signal line drivers to leave the high impedance st
during initial power on until both of the following conditions are satisfied:

a) the SCSI device is capable of logical opgeration for at least a DIFFSENS voltage filter time (see
9.2.22), and

NOTE 12 - The DIFFSENS voltage-ilter time delay allows time for the DIFFSENS pin to settle after the
initial power connection (e.g., in.the-“case of insertion of a SCSI device into an active system), or allows

time for the power distribution system to settle.

b) the DIFFSENS modé-detected has remained stable for an additional 100 ms after a) is achieve

are
NS

ate

o

A SCSI device shall not,change its present signal driver or receiver mode based on the DIFFSENS voltz

ge

level unless a new mode is sensed continuously for at least a DIFFSENS voltage filter time. A multimgde
SCSI device shall-ehange to the new signal driver or receiver mode based on the DIFFSENS voltage Igvel
within 400 ms‘efithe last DIFFSENS voltage change regardless of the DIFFSENS voltage filter time. SCSI
devices not.capable of the new mode shall release the SCSI bus and remain in the high impedance state

after the{DIFFSENS voltage filter time.

Andexample implementation of an LVD DIFFSENS receiver is shown in figure 52. The reference voltage
tolerance is greater on the higher voltage reference. This allows a simple resistor divider between V¢ and

ground for the references. The DIFFSENS voltage filter time requirement is implemented in logic in this

example and is not shown in the figure 52.
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DIFFSENS RECEIVER FUNCTION BOUNDARY
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Figure 52 -'£VD DIFFSENS receiver example
7.3 Terminator power

Provision shall be made ta provide power from one or more sources to the TERMPWR lines of the SCSI
bus segment. Terminator power shall be supplied through a low forward drop diode or simjlar
semiconductor that pfevents backflow of power if one of the sources of TERMPWR is powered off.

Bus segment tetrminators shall be powered from at least one source of termination power (TERMP

between the~=TERMPWR source and the individual terminators without using the TERMPWR line is
allowed.

If-the' TERMPWR source |s connected to the cabIe TERMPWR Ime the source shaII be |solated i

TERMPWR source voltage faIIs below the voItage existing on the TERMPWR line, the TERMPWR source
sinks current unless unidirectional isolation is present in the TERMPWR source).

Regulatory agencies may require limiting maximum (i.e., short circuit) current to the TERMPWR lines.
These requirements generally mandate the use of current limiting circuits and may restrict the number of
sources provided for TERMPWR.
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The terminator power characteristics, for each terminator, as measured at the terminator bus segment path

connector shall be as defined in table 30.

Table 30 - Terminator power characteristics at the terminator

Terminator power characteristics LVD
Imin (A) @ Vmin 05
Vimin (V) @ lmin CAY
Vinax (V) @ 5,25
all conditions

The recommended TERMPWR current limiting is 2,0 A.

grounding or the incorrect connection of terminator power.

termination is outside the scope of this standard.

NOTE 13 - It is recommended that a SCSI device connected with the non-shielded alternative 2
connectors (see 5.2.2) that provide terminator power use keyed connectorS to prevent accidental

It is recommended that the terminator power lines be decoupled at each-terminator with a bypass capac
of at least 2,2 pF, to improve signal quality, but not greater than 10 |F (see 6.4).

Usage of the terminator power lines for distribution of power forpurposes other than for SCSI bus segm|

itor

ent
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8 SCSI bus signals
8.1 SCSI bus signals overview

Information transfer on the SCSI bus is allowed between only two SCSI devices at any given time except
during MESSAGE IN phase when QAS is enabled (see 4.12.4.6.4). All SCSI devices that have QAS
enabled are required to monitor messages during a MESSAGE IN phase for a QAS REQUEST message.
The maximum number of SCSI devices is determined by the width of the data path implemented and
restrictions in clause 7. The SCSI devices may be any combination of SCSI initiator ports and SCSI target
ports, provided there is at least one of each.

Each SCSI device has a SCSI address and a corresponding SCSI ID bit assigned to it. When two SCSI
devices communicate on the SCSI bus, one acts as a SCSI initiator port and the other acts as @SCSI
target port. A SCSI initiator port originates an 1/O process and the SCSI target port receives-the |/O
process.

NOTE 14 - A port is usually fixed as a SCSI initiator port or SCSI target port, but some ports.may be able
to assume either role.

Table 31 shows the relationship between SCSI Addresses, SCSI IDs, and arbitration priority. In table 31 a
hyphen (“-") represents a logical zero bit resulting from the data bus bit being released.

Table 31 - Arbitration priorities by, SCSI ID

SCSI |DB DB |DB DB Priority
address | 15 8|7 0

7 T I N T T 1
6 T N R S S T S 2
5 T R 3
4 T U\ T I R S S 4
3 O e A A T R 5
2 T o T T IS T S T S A S 6
1 Y e T T I R S R A 7
0 T T S T S | 8
15 A R S S 9
14 e L T T T I R T S T S T S 10
13 S T T I T T R 11
12 T R T T T L S T S T R 12
11 e A T T S 13
10 T A L T 14
9 T A T T S 15
8 T A I T S S 16
Key: - = a logical zero bit resulting from the data bus bit being released

8.2 Signal descriptions

BSY (BUSY). An "OR-tied" signal that indicates that the SCSI bus is in use.
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SEL (SELECT). An "OR-tied" signal used by a SCSI initiator port to select a SCSI target port or by a SCSI
target port to reselect a SCSI initiator port.

RST (RESET). An "OR-tied" signal that indicates the bus reset condition (see 12.3).

C/D (CONTROL/DATA). A signal sourced by a SCSI target port that indicates whether control or DATA
phase information is on the DATA BUS. Asserted indicates control (i.e., COMMAND, STATUS, and
MESSAGE phases).

I/0 (INPUT/OUTPUT). A signal sourced by a SCSI target port that controls the direction of data movement
on the DATA BUS with respect to a SCSI initiator port. Asserted indicates INPUT. This signal is also used

to distinguish between SEI FCTION and RESFI FCTION phases

MSG (MESSAGE). A signal sourced by a SCSI target port to indicate the MESSAGE phase or a DF-DATA
phase depending on whether C/D is true or false. Asserted indicates MESSAGE or DT DATA.

REQ (REQUEST). A signal sourced by a SCSI target port to indicate a request for an information trangfer
on the SCSI bus.

ACK (ACKNOWLEDGE). A signal sourced by a SCSI initiator port to respond with'an acknowledgment of
an information transfer on the SCSI bus.

ATN (ATTENTION). A signal sourced by a SCSI initiator port to indicate the attention condition.

P_CRCA (PARITY/CRC AVAILABLE). A signal indicating either parity or CRC available based on pus
phase and negotiated settings.

During the SELECTION phase, RESELECTION phase, ST.DATA phase, COMMAND phase, MESSAGE
phase, and STATUS phase, this signal is referred to as DB(P_CRCA) and is sourced by the SCSI de\ice
port driving the DATA BUS. The DB(P_CRCA) signal is"associated with the DB(7-0) signals and is used to
detect the presence of an odd number of bit errors within the byte. The DB(P_CRCA) bit is driven such that
the number of logical ones in the byte plus the parity bit is odd.

During DT DATA phases when data group transfers are enabled (see 4.12.4.6.3) this signal is referred to
as P_CRCA and is sourced by the SCSitarget port to control whether a data group field is a pad fig¢ld,
pCRC field, or data field (see 10.7.3.3:5). When asserted the data group field shall be pad or pCRC figlds
that shall not be transferred to the“application client. When negated the data group field shall be a data
field that shall be transferred to the-application client.

During DT DATA phases when information unit transfers are enabled this signal is referred to as P_CRICA
and is sourced by the SCSI target port. Depending on the negotiated condition of read streaming and write
flow control the SCSI(initiator port and SCSI target port usage for P_CRCA is different. When information
unit transfers are €nabled the SCSI target port and SCSI initiator port shall use the P_CRCA signal| as
indicated in table-32.
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Table 32 - P_CRC signal usage requirements

SCSlinitiator
Write flogv Rea_d a |DT DATA phase port SCSltarget port usage of P_CRCA
control streaming response to
P_CRCA
disabled disabled All Ignore Continuously negated
enabled disabled DT DATATN Tgnore Contnuously negated

DT DATA OUT Monitor Asserts to indicate when the current)SPI dgta
stream information unit is the last\SPI data
stream information unit of the.current writg
Sstream.

disabled enabled DT DATA IN Monitor Asserts to indicate when the current SPI dqta
stream information unit is the last SPI data
stream information”unit of the current read
stream.

DT DATA OUT Ignore Continuously negated

enabled enabled DT DATA IN Monitor Asserts to indicate when the current SPI dgta
stream information unit is the last SPI data
stream information unit of the current read
Stream.

DT DATA OUT Monitor Asserts to indicate when the current SPI dgta
stream information unit is the last SPI data
stream information unit of the current writ¢
stream.

& A SCSI device is not required-to.use read streaming even if it is enabled.
b A SCSI device is not required to use write flow control even if it is enabled.

P1 (PARITY 1). A signal normally sourced by the SCSI device driving the DATA BUS. The P1 signdl is

associated with the DB(15-8) signals and is used to detect the presence of an odd number of bit err|

prs

within the byte. The-P1 bit is driven such that the number of logical ones in the byte plus the P1 bit is ogld.

During the ST DATA phase with transfer length set for narrow transfers, COMMAND phase, MESSA
phase, and;STATUS phase the P1 signal shall not be driven by any SCSI device.

During:the SELECTION phase and the RESELECTION phase on a 16-bit wide bus segment the P1 sig
shall be sourced by the SCSI device driving the DATA BUS.

GE

nal

During DT DATA phases when data group transfers are enabled (see 4.12.4.6.3) the P1 signal shall be
continuously negated by the SCSI device driving the DB(15-0) signals and shall be ignored by the SCSI
device receiving the DB(15-0) signals during DT DATA phases.

During DT DATA phases when information unit transfers and DT synchronous transfers are enabled the P1
signal shall be continuously negated by the SCSI device driving the DB(15-0) signals and shall be ignored
by the SCSI device receiving the DB(15-0) signals during DT DATA phases.
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During DT DATA phases when information unit transfers and paced transfers are enabled the P1 signal
shall be sourced by the SCSI device driving the DATA BUS. The P1 signal is used to indicate the data valid
or data invalid state during paced transfers (see 10.7.4.3).

DB(7-0) (8-bit DATA BUS). Eight data-bit signals that form the 8-bit DATA BUS. Bit significance and
priority during arbitration are shown in table 31.

DB(15-0) (16-bit DATA BUS). Sixteen data-bit signals that form the 16-bit DATA BUS. Bit significance and
priority during arbitration are shown in table 31.

8.3 LVD Signal states

Figure 53 defines the voltage and current definitions. A signal that is released goes to the false state
because the bias of the terminator pulls the signal false.

+

4—
- SIGNAL
1, Vs
e ——
+ SIGNAL T V_
v

- gﬁ . TRANSCEIVER

Figure:83 - Voltage and current definitions

Figure 54 defines the signaling sense of the voltages appearing on the - signal and + signal lines|as
follows:

a) The - signal terminal of the driver shall be negative with respect to the + signal terminal for an
asserted state.

b) The - signal terminal of the driver shall be positive with respect to the + signal terminal fgr a
negated/state.
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Figure 54 - LVD Signaling sense

NOTE 15 - For a description of Vg|ag See 7.2.1.

8.4 OR-tied signals

The BSY, SEL, and RST signals shall be OR-tied.

BSY and RST signals may be simultaneously driven true by several SCSI devices. No signals other than
BSY, SEL, RST, DB(P_CRCA), and DB(P1) are simultaneously driven by two or more SCSI devices.
DB(P_CRCA), and DB(P1) shall not be driven false during the ARBITRATION phase but may be driyen

false in other phases.

8.5 Signal sources

Table 33 indicates the type ef'SCSI device allowed to source each signal. No attempt is made to shoyv if

the source is driving assefted, driving negated, or is released. All SCSI device drivers that are not aclive

sources shall be in the_high-impedance state. The RST signal may be asserted by any SCSI device at
time.

ny
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Table 33 - Signal sources

P cable signals
A cable signals
SCSI bus C/D
phase I/0 ACK i DB15-8
BSY SEL MSG ATN DB(7-0) | P_CRCA DB(P1)
REQ
BUS FREE None None None None None None None
Normal All Win None None SID SID SID
ARBITRATION
QAS ARBITRATION PT Win None None SID SID SID
SELECTION 1&T Init None Init Init Init Init
RESELECTION 1&T Targ Targ Init Jarg Targ Targ
COMMAND Targ None Targ Init Init Init None
ST DATA IN Targ None Targ Init Targ Targ Targ
ST DATA OUT Targ None Targ Init Init Init Init
DT DATA IN Targ Targ Targ Init Targ Targ Targ

DT DATA OUT Targ Targ Targ Init Init Targ Init
STATUS Targ None Targ Init Targ Targ None

MESSAGE IN Targ None Targ Init Targ Targ None

MESSAGE OUT Targ None Targ Init Init Init None

Key:

All: The signal shall be,driven by all SCSI devices that are actively arbitrating.

S ID: A unique data bit representing the SCSI ID shall be driven by each SCSI device that is
actively arhitrating; the other data bits shall be released (i.e., not driven) by this SCSI device.
The P_CRCA and DB(P1) bits may be released or driven to the true state, but shall not be
driven-te,the false state during this phase.

I&T: The:signal shall be driven by the SCSI initiator port, SCSI target port, or both, as specified in
the)SELECTION phase and RESELECTION phase.

Init;"1f driven, the signal shall be driven only by the active SCSI initiator port.

None:The signal shall be released; that is, not driven by any SCSI device. The bias circuitry of the
bus segment terminators pulls the signal to the false state.

Win:The signal shall be driven by the one SCSI device that wins arbitration (see 10.4).
Targ:If driven, the signal shall be driven only by the active SCSI target port.
PT: The signal shall be driven by the SCSI target port that initiated the QAS arbitration (see 10.4).
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9 SCSi parallel bus timing

9.1 SCSI parallel bus timing values

See table 34, table 35, table 36, table 37, and table 38 for the SCSI bus timing values. Unless otherwise
indicated, the timing measurements for each SCSI device, shown in table 34, shall be calculated from
signal conditions existing at that SCSI device port. The timing characteristics of each signal are described
in the following paragraphs. Timing requirements relating to LVD release glitches are defined in 7.2.4.1.

Table 39 and table 40 list the timing budget for paced transfers. Figure 55 gives the measurement
reference point location for the items that make up the timing budget. The accessibility of the measurement

points is outside the scope of this standard.
Table 34 - SCSI bus control timing values

Subclause Timing description Type Timing values
9.2.1 Arbitration delay minimum 2,4 us
9.2.4 Bus clear delay maxirum 800 ns
9.25 Bus free delay minimum 800 ns
9.2.6 Bus set delay maximum 1,6 ys
9.2.7 Bus settle delay minimum 400 ns
9.2.8 Cable skew @ maximum 4ns
9.2.21 Data release delay maximum 400 ns
9.2.22 DIFFSENS voltage filter time minimum 100 ms
9.2.23 Physical disconnection delay minimum 200 ps
9.2.24 Power on to selection” maximum 10s
9.2.25 QAS arbitration delay minimum 1000 ns
9.2.26 QAS assertion delay maximum 200 ns
9.2.27 QAS refease delay maximum 200 ns
9.2.28 QAS.non-DATA phase REQ(ACK) period minimum 50 ns
9.2.42 Reset delay minimum 200 ns
9.2.43 Reset hold time minimum 25 us
9.2.44 Reset to selection P maximum 250 ms
9.2.46 Selection abort time maximum 200 ps
9.2.47 Selection time-out delay b minimum 250 ms
9.251 System deskew delay minimum 45 ns

a8 Cable Skew is measured at each SCSI device connection within the same bus segment with the
transmitted skew subtracted from the received skew.

b This is a recommended time. It is not mandatory.
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Table 35 - SCSI bus data & information phase ST timing values

Timing values for negotiated transfer rate d

Subclause Timing description Type

Asynch | Fast-5 | Fast-10 | Fast-20 | Fast-40
9.2.2 ATN transmit setup time min 90 ns 33ns 33ns |21,5ns (19,25 ns
9.2.3 ATN receive setup time min 45 ns 17 ns 17ns | 8,5ns | 6,75ns
9.2.8 Cable skew 2 max 4ns 4 ns 4 ns 3ns 25ns
9.2.29 Receive assertion period b min N/A 70 ns 22 ns 11 ns | &5Mns
9.2.30 Receive hold time P € min N/A 25ns 25ns | 11,5ps |4,75ps
9.2.33 Receive negation period b min N/A 70 ns 22 ns il hs | 6,5ns
9.2.34 Receive setup time b, ¢ min N/A 15ns 15ns”\ 6,5ns | 4,75|ns
9.2.29 Receive REQ(ACK) period toler- min N/A 11ns | 1,4ns | 1,1ns | 1,11s

ance

9.2.48 | Signal timing skew max 8 ns 8 ns 8ns 5ns 4,51s
9.2.41 REQ(ACK) period nominal | N/A 200 ns | 100 ns 50ns | 25ns
9.2.55 | Transmit assertion period P min N/A 80ns | 30ns 15 ns 8 np
9.2.56 | Transmit hold time ® ¢ min NIA 53 ns 33ns |16,5ns |9,25ns
9.2.58 | Transmit negation period b min N/A 80 ns 30 ns 15ns 8 ng
9.2.59 | Transmit setup time 2 ¢ min N/A 23ns | 23ns |11,5ns | 9,25ps

9.2.60 | Transmit REQ(ACK) period toler- max N/A 1ns 1ns 1ns 1ng
ance

& Cable skew is measured at each SCSI"device connection within the same bus segment with the
transmitted skew subtracted from(the received skew.

See 9.3 for measurement points for the timing specifications.
¢ See 9.6 for examples of how to calculate setup and hold timing.

SCSI bus timing values specified by the maximum transfer rate for the given range shall apply even if
a slower transfer rate within the given range is negotiated.
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Table 36 - Miscellaneous SCSI bus data & information phase DT timing values

Timing values for negotiated transfer rate b

Sub- Timing description Type
clause Fast-10|Fast-20|Fast-40|Fast-80| Fast-160 | Fast-320
9.2.8 | Cable skew 2 max 4ns 3ns | 25ns|25ns 2,5ns 2,5ns
9.2.41 | REQ(ACK) period nominal| 200ns | 100ns| 50ns | 25ns | 12,5ns 6,25 ns
9.2.45 | Residual Skew Error © max N/A N/A N/A N/A | £0,15ns | %0,20 ns
9.2.49 | Skew correction range d min N/A N/A N/A N/A | +3,45ns €| £3,45\n9 €
9.2.48 | Signal timing skew max |26,8ns|13,4ns| 6,7ns [3,35ns| 4,85ns 4,85 ns
9.2.50 | Strobe Offset Tolerance max N/A N/A N/A N/A | £0,125'ns | +0,20 ns

Fast-160 and fast-320 SCSI devices shall not change timing parameters between training (see

10.7.4.2) or reset events (see 12.5).

transmitted skew subtracted from the received skew.

a slower transfer rate within the given range is negotiated.

Calculated assuming timing budget shown in table 39 and~table 40.
Measured at the receiving devices connector using clean input signals with 500 mV peak amplitude

and 1 ns rise and fall time between 20 % and 80 % ofthe signal.

€ Relative to the REQ(ACK) clocking signal.

Cable skew is measured at each SCSI device connection within the same bus segment with the

SCSI bus timing values specified by the maximum transfer rate forthe given range shall apply even

if
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Table 37 - Transmit SCSI bus data & information phase DT timing values

Sub- Timing values for negotiated transfer rate ©
| Timing description Type
clause Fast-10|Fast-20|Fast-40 |Fast-80 | Fast-160 | Fast-320
9.2.2 | ATN transmit setup time min |48,4ns|29,2ns|19,6 ns|14,8ns| 14ns 14 ns
9.2.14 | Flow control transmit hold time| min | 38,4ns|19,2ns| 9,6 ns | 4,8 ns 14 ns 14 ns
9.2.15 | Flow control transmit setup min |48,4ns|29,2ns|19,6ns|14,8ns| 14ns 14 ns
time
9.2.19 | pCRC transmit hold time min | 38,4ns|19,2ns| 9,6 ns | 4,8 ns N/A N/A
9.2.20 | pCRC transmit setup time min | 48,4 ns|29,2ns|19,6 ns|14,8 ns N/A N/A
9.2.55 | Transmit assertion period 2 min| 92ns | 46ns | 23ns |11,5ns|.569 ns | 2,565 ps
9.2.56 | Transmit hold time & P min | 38,4ns|19,2ns| 9,6 ns | 48ns’| 4,77 ns | 0,365 ps
9.2.57 | Transmit IS| Compensation |max| ¢ d d d 1,0 ns 0ns
9.2.58 | Transmit negation period 2 min| 92ns | 46ns | 23ns |[11,5ns| 569 ns | 2,565 ps
9.2.60 | Transmit REQ(ACK) period tol-| max| 0,6 ns | 0,6 1s| 0,6ns| 0,6ns | 0,06 ns | 0,06 rIs
erance
9.2.61 | Transmit REQ assertion period | min | 97,5 ns\)>54 ns [35,5ns| 24 ns N/A N/A
with P_CRCA transitioning
9.2.62 | Transmit REQ negation period | min{97,5ns| 54ns |[355ns| 24 ns N/A N/A
with P_CRCA transitioning
9.2.59 | Transmit setup time & b min | 38,4ns|192ns| 9.6ns | 48ns | -1,48ns | -2,76 Ns
9.2.63 | Transmitter skew max | N/A N/A N/A N/A | 20,75 ns | 0,75 ps
9.2.64 | Transmitter timgasymmetry |[max| N/A N/A N/A N/A | 20,25 ns | £0,25 ps
Fast-160 and fast-320 SCSI devices shall not change timing parameters between training (see
10.7.4.2) or teset events (see 12.5).
a8 See 9.3 for measurement points for the timing specifications.
b See 9.6, for examples of how to calculate setup and hold timing.
¢ SCSl bus timing values specified by the maximum transfer rate for the given range shall apply even if
a-slower transfer rate within the given range is negotiated.
d“Calculated without any ISI compensation.
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Table 38 - Receive SCSI bus data & information phase DT timing values

Sub- o o Timing values for negotiated transfer rate
lause Timing description Type
¢ Fast-10 | Fast-20 | Fast-40 | Fast-80 | Fast-160 | Fast-320
9.2.3 | ATN receive setup time min | 13,6 ns| 7,8ns | 49ns |3,45ns 3ns 3ns
9.2.12 | Flow control receive hold time | min | 11,6 ns | 5,8 ns | 29ns |1,45ns 3ns 3ns
9213 —-Flew-controlreceive-setup-time—mi—18:6-rs12:8-Rs9;9-rs18:45-rs 3RS 3RS
9.2.17 | pCRC receive hold time min | 11,6 ns| 58ns | 29ns |1,45ns N/A N/A
9.2.18 | pCRC receive setup time min | 18,6 ns| 12,8ns| 9,9ns |8,45ns N/A N/A
9.2.29 | Receive assertion period 2 min| 80ns | 40ns | 20ns | 8,5ns [,4,74 ns | 1,615 ns
9.2.30 | Receive hold time & P min | 11,6 ns| 58ns | 29ns |1,45ns| -0,08 ns |-6,635 phs
9.2.33 | Receive negation period 2 min| 80ns | 40ns | 20ns \\85ns | 474ns | 1,615ns
9.2.34 | Receive setup time & ° min | 11,6 ns| 58ns | 2,9nS |1,45ns| -6,33ns | -9,76 s
9.2.35 | Receive REQ(ACK) period tol-| min | 0,7ns | 0,7ns8¢| 0,7ns | 0,7ns | 0,06 ns | 0,06 ns
erance
9.2.36 | Receive REQ assertion period | min | 85,5 ns{~48 ns | 32,5ns| 21 ns N/A N/A
with P_CRCA transitioning
9.2.37 | Receive REQ negation period | min485,5ns| 48ns |32,5ns| 21 ns N/A N/A
with P_CRCA transitioning
9.2.38 | Receive Skew Compensation-| max| N/A N/A N/A N/A 4,4 ns 4,4 ng
9.2.31 | Receive Internal Hold. Time 9 | min | N/A N/A N/A N/A | 0,345 ns | 0,032 ns
9.2.32 | Receive Internal Setup Time 4| min | N/A N/A N/A N/A | 0,345 ns | 0,032 ns
9.2.40 | Receiverde-skewed datavalid | min | N/A N/A N/A N/A +2,1ns | £1,1ns
window¢
Fast-160and fast-320 SCSI devices shall not change timing parameters between training (see
10.A4-2) or reset events (see 12.5).
a8 See 9.3 for measurement points for the timing specifications.
See 9.6 for examples of how to calculate setup and hold timing.
(G oY aY <) Hl "OEP NN TR PP B Hiod ko, Ba-asLHa-tea-teancfar v ot itk LA E-D O khall Bobhaoviad If
oJl YUO LIIIIIIIH valuc o QPC\JIIIUU l.l_y UTC TTTUATTTTIUTTIT UTATTOTOCT TALL TUT UTC ylvcll |ullyc DT TCAIT (AP’JI_y CVelT
a slower transfer rate within the given range is negotiated.
d calculated assuming timing budget shown in table 39 and table 40.
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Table 39 - SCSI fast-160 and fast-320 non-compensatable timing budget

Item Lt(i)(()::- Fast-160 Fast-320 Comments
Nominals:
REQ(ACK) period 12,5ns 6,25 ns from table 36
Transfer period 6,25 ns 3,125 ns REQ(ACK) period / 2
Transmitter and receiver Total Post Total Post | Worse case tptal of +
_ Compen-| _ Compen- | and - time shift
CITursS. IrrTours . CIrTurs .
sation sation |except where noted
Transmitter errors:
. Tolerance of transmit-
REQ(ACK) period tolerance/ A 0,06 ns | 0,06 ns 0,06 ns 0,06 ns | ter plus measuremeht
2 b
error,
Clock jitter A |025ns| 0,25ns | 0,25ns 0,25 ns
System noise at transmitter B |025ns| 0,25ns 0,2ns 0,2 ns | Time impact
Transmitter chip skew A |0,75ns Ons 0,75 ns 0 ns
Transmitter trace skew B 0,2 ns Ons 0,2 ns oS
L Compensated for on
Transmit time asymmetry A |050ns| 0,50ns | 0,50ns Ons fast-320 SCS| devicks
Total transmitter error 201ns | 1,06ns 1,965 0,51 ns
budget:
Receiver errors:
System noise at receiver G |0,25ns| 0,25ns 0,2 ns 0,2ns | Time impact
Chip noise in receiver G 0,2 ns 0,2ms 0,2ns 0,2ns | Time impact
Receiver chip skew G 0,75 ns O-ns 0,75 ns Ons
Receiver trace skew D 0,2 ns Ons 0,2 ns Ons
Receiver time asymmetry G |0,35ns| 0,35ns | 0,35ns Ons
Residual Skew error F 0 ns 0,3ns Ons 0,2 ns fg‘;tr?r skew compensa-
Strobe offset tolerance F 0ns 0,5ns Ons 0,2 ns Accuracy of centerirg
strobe
. . Time impact from cu-
géfret induced time asym; G N/A & N/A & 0,8 ns 0,2 ns mulative d.c. offsets pat
y receiver
Receiver amplitude-time G 0.2 ns 0.2 ns 0.2 ns 0.05 ns
skew
Total receiver error 1,95ns| 1,8ns | 27ns | 1,05ns
budget;
Total transmitter + receiver 3.96ns | 2,86 ns 4,44 ns 1,56 ns
error budget:
Total timing error budget Transfer period - (total
for interconnect and 2,29ns | 3,39ns |-1,535ns| 1,565 ns | transmitter + receiver
system margin: error budget)

& Timing budgets in some previous standards neglected asymmetry & detection ambiguity and lumps
chip noise, clock jitter, crosstalk time shift, noise, I1SI and receiver amplitude skew into other terms

(e.g., signal distortion skew) and/or ignores the effects.

b Tolerance adjusted for half cycle (i.e., transfer period)



https://standardsiso.com/api/?name=0e83ec23de4e6a2e706c51fd2c8fabc9

126 14776-115 © ISO/IEC:2004(E)

Table 40 - SCSI fast-160 and fast-320 interconnect timing budget

ltem Lt?gr?' Fast-160 Fast-320 Comments

Nominals:
REQ(ACK) period 12,5ns 6,25 ns from table 36
Transfer period 6,25 ns 3,125 ns REQ(ACK) period / 2
Transmitter and receiver Iotal CoFr)T?s;n- Iotal Col:lir?s:an— \a/t\r/g??i ;Zs:;?f:al of +
SES S sation | 00 | sation | except where notedl
Interconnect errors:
Cable skew 2P C | 25ns ons 2,5ns ons
Crosstalk time shift C 0,7 ns 0,7 ns 0,5ns 0,5ns | Time impact

ISI of data C 4,0 ns 2,0ns 4,0ns 1,0ns | Worsecase pattern
Total interconnect budget: 72ns | 2,7ns 7,0ns 1,5ns

4 See 9.2.8.

b The residual deskew error is included in the receiver error budget.

¢ For more information on interconnect errors see the SCSI Passive Interconnect Performance

standard.

SCSI Device SCSI Device Connegtof SCSI Device
Receiver Skew
G Compensator
Signal & Strobe Data
Transmitter ] Adjustment  Offset Latch

Cable Assembly

: Foi e |-

Backplane
B D
Transmitter Receiver
Trace Trace
Skew Skew

Figure 55 - Timing budget item locations

9.2 Timing description

9.2.1 Arbitration delay

The minimum time a SCSI device shall wait from asserting the BSY signal for arbitration until the DATA
BUS is examined to see if arbitration has been won (see 10.4). There is no maximum time.
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9.2.2 ATN transmit setup time

When information unit transfers are not being used, the ATN transmit setup time is the minimum ti
provided by the transmitter between the assertion of the ATN signal and the last negation of the A
signal in any phase.

me
CK

When information unit transfers are being used with synchronous transfers, the ATN transmit setup time is
the minimum time provided by the transmitter between the assertion of the ATN signal and the negation of

the ACK signal corresponding to the last iuCRC transfer of an information unit.

When information unit transfers are being used with paced transfers, the ATN transmit setup time is the

minimum time provided hy the transmitter between the assertion of the ATN signal and the assertion of

he

ACK signal corresponding to the last iuCRC transfer of an information unit.

Specified to provide the increased ATN receive setup time, subject to intersymbol interference, cable sk
and other distortions.

9.2.3 ATN receive setup time

When information unit transfers are not being used, the ATN receive setup time®“is the minimum ti
required at the receiver between the assertion of the ATN signal and the last negation of the ACK signg
any phase to recognize the assertion of an attention condition.

When information unit transfers are being used with synchronous transfers, the ATN receive setup tim
the minimum time required at the receiver between the assertion of the* ATN signal and the negation of
ACK signal corresponding to the last iuCRC transfer of an informatien unit to recognize the assertion of
attention condition.

When information unit transfers are being used with paced transfers, the ATN receive setup time is
minimum time required at the receiver between the assertion of the ATN signal and the assertion of
ACK signal corresponding to the last iuCRC transfer-gf’an information unit to recognize the assertion of
attention condition.

9.2.4 Bus clear delay
The maximum time for a SCSI device to-release all SCSI bus signals after:

a) the BUS FREE phase is detected (i.e., the BSY and SEL signals are both false for a bus settle
delay);

b) the SEL signal is récgived from another SCSI device during the ARBITRATION phase;

¢) the transition of the RST signal to true.

For item a) above,\the maximum time for a SCSI device to release all SCSI bus signals is 1200 ns from
BSY and SEL sigbals first becoming both false. If a SCSI device requires more than a bus settle delay
detect BUS FREE phase, it shall release all SCSI bus signals within a bus clear delay minus the exc
time.

9.2.5:Bus free delay
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The minimum time th | devi hall wait from i ion of the B FREE ph i.e.. BSY g

nd

SEL both false for a bus settle delay) until its assertion of the BSY signal in preparation for entering the

ARBITRATION phase.
9.2.6 Bus set delay

The maximum time for a SCSI device to assert the BSY signal and its SCSI ID after it detects a BUS FR
phase for the purpose of entering the ARBITRATION phase.

EE
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9.2.7 Bus settle delay

The minimum time to wait for the bus to settle after changing certain control signals as called out in the
protocol definitions.

Provides time for a signal transition to propagate from the driver to the terminator and back to the driver.
9.2.8 Cable skew

The maximum difference in propagation time allowed between any two SCSI bus signals measured
between any two SCSI devices while transmitting a free running clock data pattern.

9.2.9 Chip noise in receiver

The maximum transition to transition time shift due to the internal physics of the receiving SCSI deVice
circuitry.

9.2.10 Clock jitter

The maximum transition to transition time shift of SCSI bus signals caused by short'term variations in fthe
transmitting SCSI device’s clock.

9.2.11 Crosstalk time shift

The peak-to-peak time shift error on DB(0-15), P_CRCA, or DB(R1)*caused by transitions on all other
DB(0-15), P_CRCA, or DB(P1) signals.

9.2.12 Flow control receive hold time

The maximum time required by the SCSI initiator ‘port between the assertion of the REQ sigpal
corresponding to the last iuCRC transfer of a SPLdata stream information unit and the changing of the
P_CRCA signal.

9.2.13 Flow control receive setup time

The maximum time required by the SCSHinitiator port between the assertion of the P_CRCA signal and fthe
assertion of the REQ signal correspanding to the last iuCRC transfer of a SPI data stream information Unit.
Also, the maximum time required-by the SCSI initiator port between the negation of the P_CRCA signal
and the assertion of the REQ Signal corresponding to any valid data transfer of a SPI L_Q information ufit.

9.2.14 Flow control transmit hold time

The minimum timeJprovided by the SCSI target port between the assertion of the REQ sighal
corresponding,t0the last iuCRC transfer of a SPI data stream information unit and the changing of the
P_CRCA signal

Specified.to provide the increased P_CRCA receive setup time, subject to intersymbol interference, cable
skews.and other distortions.

9.2.15 Flow control transmit setup time

The minimum time provided by the SCSI target port between the assertion of the P_CRCA signal and the
assertion of the REQ signal corresponding to the last iuCRC transfer of a SPI data stream information unit.
Also, the minimum time provided by the SCSI target port between the negation of the P_CRCA signal and
the assertion of the REQ signal corresponding to any valid data transfer of a SPI L_Q information unit.

Specified to provide the increased P_CRCA receive setup time, subject to intersymbol interference, cable
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skew, and other distortions.

9.2.16 Offset induced time asymmetry

Time symmetry error created by the cumulative sum of all offset errors seen by the receiver. This includes
non-symmetrical transmitter drive plus terminator current mismatch, receiver offset, and voltage drop due
to resistance in the interconnect within the cable or backplane.

9.2.17 pCRC receive hold time

The minimum time required at the receiver between the transition of the REQ signal and the transition of

the P_CRCA signal during data group transfers
9.2.18 pCRC receive setup time

The minimum time required at the receiver between the transition of the P_CRCA signal and the transifion
of the REQ signal during data group transfers.

Specified to ease receiver timing requirements and ensure that this signal, that is qutside CRC protection,
is received correctly.

9.2.19 pCRC transmit hold time

The minimum time provided by the transmitter between the transition 6fthe REQ signal and the transition
of the P_CRCA signal during data group transfers.

9.2.20 pCRC transmit setup time

The minimum time provided by the transmitter between:the transition of the P_CRCA signal and the
transition of the REQ signal during data group transfers:

Specified to provide the increased receive setup time, subject to intersymbol interference, cable skew, and
other distortions.

9.2.21 Data release delay

The maximum time for a SCSI ipitiator port to release the DATA BUS, DB(P_CRCA), and/or DB(IP1)
signals, following the transition of the 1/O signal from false to true.

9.2.22 DIFFSENS voltagefilter time

The minimum time DIFFSENS voltage shall be sensed continuously within the voltage range of a valid
SCSI bus mode.

9.2.23 Physicaldisconnection delay

The migipium time that a SCSI target port shall wait after releasing BSY before participating infan
ARBITRATION phase when honoring a DISCONNECT message from the SCSI initiator port.

9.2.24 Power on to selection

The recommended maximum time from power application until a SCSI target device is able to respond
with appropriate status and sense data to the TEST UNIT READY, INQUIRY, and REQUEST SENSE
commands (see SCSI Primary Commands-3 standard).
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9.2.25 QAS arbitration delay

The minimum time a SCSI device with QAS enabled (see 4.12.4.6.4) shall wait from the detection of the
MSG, C/D, and I/O signals being false to start QAS until the DATA BUS is examined to see if QAS has

been won (see 10.4).
9.2.26 QAS assertion delay
The maximum time allowed for a SCSI device to assert certain signals during QAS.

9.2.27 QAS release delay

The maximum time allowed for a SCSI device to release certain signals during QAS.
9.2.28 QAS non-DATA phase REQ(ACK) period

The minimum time a QAS-capable SCSI initiator port shall ensure the REQ and ACK signals are asser
and that data is valid during COMMAND, MESSAGE, and STATUS phases.

9.2.29 Receive assertion period

The minimum time provided at a SCSI device receiving a REQ signal for the Signal to be asserted w
using synchronous transfers or paced transfers, provided P_CRCA is nottransitioning during data grd
transfers. Also, the minimum time required at a SCSI device receiving-an ACK signal for the signal to|
asserted while using synchronous transfers or paced transfers. See figure 60 and figure 61 for sig
measurement points.

9.2.30 Receive hold time

For ST data transfers the minimum time provided at thereceiving SCSI device between the assertior
the REQ signal or the ACK signals and the changing of the DATA BUS, DB(P_CRCA), and/or DB(}
signals while using synchronous transfers, pravided P_CRCA is not transitioning during data grd
transfers.

For DT data transfers the minimum timexequired at the receiving SCSI device between the transition
assertion or negation) of the REQ signal or the ACK signals and the changing of the DATA BU
DB(P_CRCA), and/or DB(P1) signals.

For paced data transfers negative values as measured at the device connector are accommodated
skew compensation in the réceiver. Receive hold time measured at the device connector shall not exce
the skew correction range.

9.2.31 Receive intefnal hold time
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The minimupmtime provided for hold time in the receive data detector after allowance for timing errors and

timing compensation from all sources measured from the worse case bit (i.e., data or parity) to
compensated offset strobe.

NOTE 16 - This time may not be observable to other than the SCSI device designer.

the

9.2.32 Receive internal setup time

The minimum time provided for setup time in the receive data detector after allowance for timing errors and
timing compensation from all sources measured from the worse case bit (i.e., data or parity) to the

compensated offset strobe.

NOTE 17 - This time may not be observable to other than the SCSI device designer.
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9.2.33 Receive negation period

The minimum time required at a SCSI device receiving a REQ signal for the signal to be negated while
using synchronous transfers or paced transfers. Also, the minimum time required at a SCSI device
receiving an ACK signal for the signal to be asserted while using synchronous transfers or paced transfers.
See figure 60 and figure 61 for signal measurement points.

9.2.34 Receive setup time

For ST data transfers the minimum time provided at the receiving SCSI device between the changing of
DATA BUS, DB(P_CRCA), and/or DB(P1) signals and the assertion of the REQ signal or the ACK signal

while using synchronous transfers

For DT data transfers the minimum time required at the receiving SCSI device between the changing of
DATA BUS, DB(P_CRCA), and/or DB(P1) signals and the transition of the REQ signal or the ACK.Signal.

For paced data transfers negative values as measured at the device connector are accammodated| by
skew compensation in the receiver. Receive setup time measured at the device connegtan shall not exce¢ed
the skew correction range.

9.2.35 Receive REQ(ACK) period tolerance

The minimum tolerance that a SCSI device shall allow to be subtracted-from the REQ(ACK) period. The
tolerance comprises the transmit REQ(ACK) tolerance plus a measurement error due to noise.

9.2.36 Receive REQ assertion period with P_CRCA transitioning

The minimum time required at a SCSI device receiving a REQ signal for the signal to be asserted while
P_CRCA is transitioning during data group transfers.

Specified to ensure that the assertion period is longér than the receive hold time plus the receive sefup
time.

9.2.37 Receive REQ negation period with-R* CRCA transitioning

The minimum time required at a SCSiidevice receiving a REQ signal for the signal to be negated while
P_CRCA is transitioning during data.group transfers.

Specified to ensure that the_Negation period is longer than the receive hold time plus the receive setup
time.

9.2.38 Receive Skew Compensation

The effective reduction in worse case timing skew of data, parity, and strobe signals provided by the
receiving SCSI device but not directly observable at the receiving SCSI device connector.

9.2.39 Receiver amplitude time skew

Thewmaximum time shift of SCSI bus signals caused by the difference in receiver switching delay af a
minimum amplitude signal versus a maximum amplitude signal.

9.2.40 Receiver de-skewed data valid window

The minimum difference in time allowed between the rising or falling edge of a “1010..."” pattern on the
DATA BUS or DB(P1) and its clocking signal on the ACK or REQ signal as measured at their zero-crossing
points after skew compensation is applied by the receiver without allowing any error in the received data
(see figure 56). The receiver de-skewed data valid window shall be equal to:
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* [(data transfer period) - (residual skew error) - (strobe offset tolerance) - (receiver asymmetry) - (c
noise at receiver) - (system noise at receiver)] / 2.

All DATA, — ¢—— De-skewed data valid

and P1 T 7 - 7 /A
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Data transfer period

Figure 56 - Receiver de-skew-parameters
9.2.41 REQ(ACK) period

The REQ(ACK) period during synchronous transfers @r paced transfers, specified in table 35 for ST DA
phases and in table 36 for DT DATA phases, is the\xnominal time between adjacent assertion edges of

(E)
hip

TA
the

REQ or ACK signal for the fastest negotiated-transfer rate. For the purpose of calculating the actual

REQ(ACK) period tolerance the REQ(ACK)_period should be measured without interruptions (e.g., offs
pauses). To minimize the impact of crosstalk time shift and ISI the measurements should be made
averaging the time between edges duririg long (i.e., greater than 512 bytes) all zero or all ones d
transfers and by ignoring the first and\last 10 transitions.

qualified on both the assertion and negation edges of the REQ or ACK signal. In ST DATA phases
negotiated transfer period,for data is equal to the REQ(ACK) period during synchronous transfers si
data is only qualified on the assertion edge of the REQ or ACK signal.

In DT DATA phases the negotiated transfer period for data is half of the REQ(ACK) period since datf is

9.2.42 Reset delay

The minimum time that the RST signal shall be continuously true before the SCSI device shall initiat
hard resét)(see 12.4).

9.2:43 Reset hold time

ets
by
Ata

he
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The minimum time that the RST signal is asserted. There is no maximum time.

9.2.44 Reset to selection

The recommended maximum time from after a reset condition until a SCSI target device is able to respond

with appropriate status and sense data to the TEST UNIT READY, INQUIRY, and REQUEST SEN
commands (see SCSI Primary Commands-3 standard).

SE
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9.2.45 Residual skew error

The maximum timing error between the deskewed data and REQ or ACK internal to the receiving SCSI

device after skew compensation.

9.2.46 Selection abort time

The maximum time that a SCSI device shall take from its most recent detection of being selected or
reselected until asserting the BSY signal in response. This time-out is required to ensure that a SCSI
target port or SCSI initiator port does not assert the BSY signal after a SELECTION or RESELECTION

phase has been aborted.

9.2.47 Selection time-out delay

The minimum time that a SCSI initiator port or SCSI target port should wait for the assertion of the B

SY

signal during the SELECTION or RESELECTION phase before starting the time-out procedure. Note that

this is only a recommended time period.

9.2.48 Signal timing skew

The maximum signal timing skew occurs when transferring random data and in combination wi

interruptions of the REQ or ACK signal transitions (e.g., pauses caused by offsets). The signal timing sK
includes cable skew that is measured with 0101... patterns and signal distortion skew caused by rand
data patterns and transmission line reflections as shown in figure 60 afd,figure 61.

The receiver detection range is the part of the signal between the "may detect" level and the "shall deté
level on either edge (see 9.3).

NOTE 18 - For timing budget purposes the value stated:n table 36 is calculated without the benefit of
skew compensation.

9.2.49 Skew correction range

Lot

The minimum skew correction capability of thée feceiver of a signal on the DATA BUS or DB(P1) relativ

to

the ACK or REQ signal as measured at thé)receiver’s connector. The skew correction range shall be equal
to £ [(transmitter chip skew) + (cable skew) + (trace skew)] relative to the corresponding ACK or REQ clpck

signal for that transition (see figure:57). Receiver chip skew and the receiver connector to receiver tr
skew is not included, as it is internal to the receiving SCSI device.

ce
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Figure 57 - Skew correction range
9.2.50 Strobe offset tolerance

The time tolerance of centering the compensated REQ or/AE€K strobe in the transfer period during
training pattern.

9.2.51 System deskew delay
The minimum time that a SCSI device shouldiwait after receiving a SCSI signal to ensure that v
asynchronous transfers at the same time are'wvalid. The system deskew delay shall not be applied to
synchronous transfers or paced transfers.

9.2.52 System noise at launch

The maximum time shift of SCSI bus signals caused by system noise at the transmitter (e.g., noise cau
by current changes in the voice coil) measured at the transmitting SCSI device connector.

9.2.53 System noiserat receiver
The maximum time shift of SCSI bus signals caused by system noise at the receiver (e.g., noise caused
current changes,in the voice coil) measured at the receiving SCSI device connector not including the ti

shift from the‘system noise at launch.

9.2.54"Time asymmetry

the

ith
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The maximum time difference between the asserted and negated signal for data, REQ, or ACK transiti

pns

that are intended to be equidistant.

9.2.55 Transmit assertion period

The minimum time that a SCSI target port shall assert the REQ signal while using synchronous transfers or

paced transfers, provided it is not transitioning P_CRCA during data group transfers. Also, the minim

um

time that a SCSI initiator port shall assert the ACK signal while using synchronous transfers or paced
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transfers.
9.2.56 Transmit hold time

For ST data transfers the minimum time provided by the transmitting SCSI device between the assertion of
the REQ signal or the ACK signal and the changing of the DATA BUS, DB(P_CRCA), and/or DB(P1)
signals while using synchronous transfers. For DT data transfers the minimum time provided by the
transmitting SCSI device between the transition of the REQ signal or the ACK signal and the changing of
the DATA BUS, DB(P_CRCA), and/or DB(P1) signals.

9.2.57 Transmit ISI Compensation

The effective reduction in worse case ISl timing shift provided by the transmitting SCSI device as seen at
the receiving SCSI device connector.

9.2.58 Transmit negation period
The minimum time that a SCSI target port shall negate the REQ signal while using synchronous transfers
or paced transfers, provided it is not transitioning P_CRCA during data group transfers. Also, the minimum
time that a SCSI initiator port shall negate the ACK signal while using synchraoneus transfers or pag¢ed

transfers.

9.2.59 Transmit setup time

For ST data transfers the minimum time provided by the transmitting<SCSI device between the changing of
DATA BUS, DB(P_CRCA), and/or DB(P1) signals and the assertion of the REQ signal or the ACK sighal
while using synchronous transfers. For DT data transfers theminimum time provided by the transmitiing
SCSI device between the changing of DATA BUS, DB(P_CRCA), and/or DB(P1) signals and the transition
of the REQ signal or the ACK signal.

9.2.60 Transmit REQ(ACK) period tolerance

The maximum tolerance that a SCSI device may*subtract from the REQ(ACK) period.
9.2.61 Transmit REQ assertion periodwith P_CRCA transitioning

The minimum time that a SCSI targéetport shall assert the REQ signal while transitioning P_CRCA dutling
data group transfers.

Specified to provide the increased receive REQ assertion period, subject to loss on the interconnect.
9.2.62 Transmit REQ negation period with P_CRCA transitioning

The minimum time’that a SCSI target port shall negate the REQ signal while transitioning P_CRCA duifing
data group transfers.

Specified\to provide the increased receive REQ negation period, subject to loss on the interconnect.

9.2:63 Transmitter skew

The maximum difference in time allowed between the rising or falling edge of a “1010...” pattern on the
DATA BUS or DB(P1) signal and its clocking signal on the ACK or REQ signal as measured at their
zero-crossing points (see figure 58). The signals for the output waveforms shall be measured at the
connector of the transmitting device under the test conditions as described in A.2.6.
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and DB(P1)
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All DATA,

and DB(P1)

~&—— Transmitter skew

REQ or ACK
(IVal +IVND /2 = = =

REQ or ACK

Figure 58 - Transmitter skew

9.2.64 Transmitter time asymmetry

The maximum time on DATA BUS, DB(P1), ACK, or REQ’signal from any transition edge to
subsequent transition edge during a “1010...” pattern, as measured at their zero-crossing points, minus
data transfer period (see figure 59). The signals for‘the output waveforms shall be measured at
connector of the transmitting device under the test conditions as described in A.2.6.

Data transfer period
-e—

(IVal + [VnD) 72

All DATA,
DB(PL),
REQ, or-ACK —

~&—— Transmitter time asymmetry

Figure 59 - Transmitter time asymmetry

9:3*Measurement points

he
the
he

9.3.1 Measurement points overview

The measurements points for LVD ACK, REQ, DATA, P_CRCA, and PARITY signals are defined in 9.3. All

measurements are at the SCSI connector.

When paced transfers are enabled the timing shall be measured relative to the zero crossing of the
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differential signal. In paced transfers the timing budget and receiver masks account for the differences
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between the setup and hold detection thresholds that occur for synchronous transfers.

9.3.2 LVD measurement points

When transferring data using ST DATA phases LVD SCSI devices shall use the measurement points
defined in figure 60 for the measurement of the timing values. When transferring data using DT DATA
phases LVD SCSI devices using synchronous transfers shall use the measurement points defined in figure
61 for the measurement of the timing values. When transferring data using DT DATA phases LVD SCSI
devices using paced transfers shall use the measurement points defined in figure 62 for the measurement
of the timing values. The rise and fall times for the LVD REQ and ACK signals shall be nominally the same

as forthe |VD DATA P CRCA and DB(P1) signals

ASSERTION
PERIOD

All DATA,
P_CRCA, SETUP
and DB(P1) tar
VNN e R
+100 mV X /——

ov

-100 mV

VAJ\:]

Vy - negated signal
Vp - asserted signal
tm = 1,25 ns minimum

Vp or Vy are required to drive the 100 mV at the leading edge of the transition. The absolute value of

Shall be detected
HOLD

tm taf
a) Use the crossing that yields-the shorter SETUP and HOLD time
b) Use the crossing that yields the shorter ASSERTION PERIOD and NEGATION PERIOD

NEGATION
PERIOD

—— e ——
—————— +30 mV
______ -30 mv

f——— e —

those signals shall be at least 100 mV for at least t,, before and after the transition.
Differential ¥oltage signals in all cases.

tas and tg, shall be less than 3 ns.

Any signal structure may occur at the receiver while in the t4 or t, region including slope reversal.

Figure 60 - LVD timing measurement points for ST synchronous transfers
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. . ASSERTION
m laf PERIOD
-

NEFGATION

Al DATA,
P_CRCA,

and DB(P1)

VN AN
+100 mV —’—\

OV adouen

-100 mV -
A g

PERIOD

N/
A

taf
a) Use the crossing that yields the shorter SETUP4ime, HOLD time,
ASSERTION PERIOD, and NEGATION PERIOD

tm

Vy - negated signal
Vp - asserted signal
ty = 1,25 ns minimum
Vp or V) are required to drive the 100 mV at the leading edge of the transition. The absolute value of
those signals shall be at least 100 mV for at least't,;, before and after the transition.

Differential voltage signals in all cases.

tas and ty, shall be less than 3 ns.

Any signal structure may occur at the receiver while in the t,; or t,, region including slope reversal.

Figure 61 - LVDtiming measurement points for DT synchronous transfers
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REQ or ACK
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>
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.>
NEGATION PERIOD

V\ - hegated signal
V, - asserted signal

paced transfers.

int = A value that is not observable at the SCSI connector,
Differential voltage signals in all cases.
Strobe Offset is from the actual detected time to the implemented offset time. Since effective timing i
based upon actual detection, all timing measurements shall be based upon zero crossings for al

All nATA, SEFIR

P_CRCA, - > < -
and DB(P1) | SETUP (int) !HOLD (int)
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7

Figure 62 - LVD timingsumeasurement points for DT paced transfers

9.4 Receiver Masks

9.4.1 Synchronous transfers and for fast-160 paced transfer clocking signals

Figure 63 shows the VD signal requirements at the receiving SCSI device with synchronous transfers and
fast-160 paced transfer clocking signals.

For synchronous transfers and paced transfer clocking signals the signals shall transition from -10Q to
+100 mV @r+100 to -100 mV in O to 3 ns, the waveform between -100 and +100 mV is not otherwjise

specified._The absolute value of the signals shall remain above the 100 mV level for 1,25 ns at each en
the transition (see figure 63). The absolute value of the signals shall not drop below 30 mV except du

the\transitions (see 7.2.2).

I

Bit-cell boundaries are determined by the zero crossings of the REQ or ACK signal shifted by the signal
timing skew, excluding ISI, between the REQ or ACK signal and the measured signal using the same
conditions defined in figure 66. When measuring a data signal in figure 63, figure 64, figure 65, figure 67,
figure 68, figure 69, and figure 70 the REQ or ACK signal shall be used as the timing reference for aligning

data bit cell boundaries.
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Receiver mask, during the synchronous transfers
and for paced transfer clocking signals
%1,1 volt maximum with reflections

1,1V ---------------------------------------------
Negated Signal Negated Signal
" I
"~/ "
2 2 2 2
Lo Lo Lo Lo
N N N N
+100 MV = == = =rfferm = = = = = m = === '_.'-rer-.'_'. .....
+30MV e e am L _boo o o oo N o o e
Y ZIN i)
a a
BN\ L &-/- --------- .\.Z---.--..---.-...
_]_OOmV.......--..--.-T-... ZZ -------w-—f-------------
0 n n (2]
c c c e
~/ ~y o n n o~ ~
™ i i ™

ERRVAR

The ratio of the peak before the transition to the peak of thetransition in the 2 ns
range shall not exceed 4 to 1.

& Bit-cell boundaries

N
Not Allowed K&\blerated* *Not Recommended

Figure 63 - LVD receiver mask for synchronous transfers and for fast-160
paced transfer clocking signals

9.4.2 Paced transfers with precompensation enabled on fast-160

During paced transfers with a negotiated transfer rate of fast-160 and precompensation enabled the
clocking signals shall meet allithe requirements specified in 9.4.1.

For non-clocking signals(the’SCSI devices shall operate with signals at the receiving SCSI device meefing
either figure 64, figure65, or both. Mask 2 is applicable to signals that have more timing margin than thpse
for mask 1 and allows less amplitude margin than does mask 1. The lower amplitude margin of mask 2
may result in timing margin loss internal to the receiver but is accounted for in the timing budget. The
higher amplitude’margin of mask 1 should result in less timing margin loss internal to the receiver. For the
cases wherethe data signal remains at a particular bit state without transitions for more than one transfer
period, these masks include a variable asserted or negated period as a function of n where n is the numper
of transfer periods with adjacent data at the same state.

Anon-clocking signal shall transition from -130 to +130 mV or +130 to - 130 mV in 0 to 4,25 ns, the
waveform between -130 mV and +130 mV is not otherwise specified. The absolute value of a non-clocking
signal shall remain above the 130 mV level for 1 ns at before and after each transition (see figure 64). The
absolute value of a non-clocking signal shall not drop below 30 mV except during the transitions (see

7.2.2).

Alternatively, a non-clocking signal shall transition from - 80 to + 80 mV or + 80 to - 80 mV in 0 to 3,25 ns,
the waveform between - 80 and + 80 mV is not otherwise specified. The absolute value of a non-clocking
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signal shall remain above the 80 mV level for 1,25 ns before and after each transition (see figure 65). The
absolute value of a non-clocking signal shall not drop below 30 mV except during the transitions (see

7.2.2).

Receiver mask 1 with precompensation enabled during paced transfers
+1,1 volt maximum with reflections

1,1V====
Negated Signal Negated Signal
"~/ ~y
a ~ land a
[%2] \_;_/ [%2] [2] T [2]
< < < c
— — —
+130MV = = = = e = = e e e e e e e e e e e e e e === .
+30 MV e am - aia I R L == - . -
oV
-30 mV ------------- Q ‘-/- ----- R ----- -\b-»j ---------------
S 0 A A R e e Ll T
2 o — 2
~ ~ |9 a . ~
< <
Asserted Signal
llYssm === e
\N
Not Allowed f\\}olerated* *Not Recommended

The ratio of the peak before the transition to the peak of the transition in the 2 ns

range shall not exceed 4 to 1.
a8 0ns+ ((n-1)x 6,25 ns) where-nis the number of transfer periods with adjacent data

at the same state
b Bit-cell boundaries

Figure 64 - Fast-160 LVR.receiver mask 1 for paced transfers with precompensation enabled
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Receiver mask 2 with precompensation enabled during paced transfers
+1,1 volt maximum with reflections

1,1V.I----------
Negated Signal Negated Signal
a ~ ~ a
(2] (2] 2] 2]
< < c c
Te} T Te} Lo l\; Lo
N N N N
— — — —
+80 MV = = m m e = e e
+305nx ...... 2 2 ..... o mmmmmmmm- -/'\------R--"'--"
b b
-30mv ------------ \» -/------R------\.‘Z ---------------
BOMV o = = e e - - B
S (il gl
c Lo Lo c
~ ~ (b o a N 0 A ~
(a0} ™
Asserted Signal
R S AN S
{
Not Allowed ToIerated{\ *Not Recommended

The ratio of the peak before the transition to the peak of the transition in the 1,25

ns range shall not exceed 4 to 1.
a 0,5ns + ((n - 1) x 6,25 ns) where n is the numbér of transfer periods with adjacent

data at the same state

b Bit-cell boundaries

Figure 65 - Fast-160 LVD receiver mask 2’for paced transfers with precompensation enabled

9.4.3 Paced transfers with precompensation disabled on fast-160 and fast-320

negotiated transfer rate of fast-320 receiving SCSI devices shall operate with signals that meet all
following requirements at theteceiver.

a) A change in amplitude for all transitions shall be greater than 100 mV (see figure 67).
b) The differential’low frequency signal amplitude shall not exceed the following limits:

600 mV < (|Val + |VNI) < 1,7 V peak-to-peak

Where:
a) Vpand V) shall be measured after 100 ns continuous assertion or negation of the sig

During paced transfers with a negotiated transfer rate of fast-160 and precompensation disabled, @
the

ra

nal;

and
b) the low frequency is 2,5 MHz or less.

NOTE 19 - The section A of the training pattern meets the low frequency requirements (see
10.7.4.2).
c) The differential offset component of the signal shall not exceed the following limits.

For fast-160:
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-50 mV < [(IVal - IVNID) / 2] < 50 mV peak-to-peak

For fast-320:

=75 mV <[(IVal - IVND) / 2] < 75 mV peak-to-peak

Where:

a) V,and V) shall be measured after 100 ns continuous assertion or negation of the signal.

NOTE 20 - The section A of the training pattern meets the low frequency requirements (see

10.7.4.2).

d)— The ampiitode of any signat ransitioning at the negotated transfer period (€.9., clocking sign
any data signal with a 1010 bit pattern) shall be at least 240 mV derived as follows:

Where:

240 mV < (|V| min + [Vy| min)

S,

a) V, and Vy shall not be measured until at least 20 transitions have oeturred on the signal

being measured;

b) for fast-160, V and V) shall be measured within a 2 ns interval centered on the asser{ion
or negation pulse (see figure 66); and
c) forfast-320, V, and Vy shall be measured within a 1 ns intetval centered on the asserfion
or negation pulse (see figure 66).

NOTE 21 - The section A of the training pattern meets the requirements described in this

subclause (see 10.7.4.2).

e) All non-clocking signals shall meet the requireménts defined for the isolated negation pylse

receiver mask (see figure 69) and the isolated assertion pulse receiver mask (see figure 68).

The receiver input masks only measures the A.C edomponents of the input waveforms. Any d.c. differential
offset component shall be removed before applying the mask.

Receiver input eye masks in figure 66, figure 67, figure 68, figure 69, and figure 70 define the requiremgnts

described in this subclause using

the parameters in table 41.

Table 41 - Receiver Eye Mask Values

Parameter Fast-160 Fast-320
Feell 6,25 ns 3,125 ns
w1 2,0ns 10ns
W2 1,50 ns 0,75 ns
W3 2,125 ns 1,063 ns
w4 2,375 ns 1,188 ns
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11v-

VN- -

= -

ov®

240 mV min

Vp~ 1

-1,1V -

Bit-cell center

20 transitions of the signal being measured

With d.c. differential offset component removed

The minimum |V | shall be measured during the indicateddY interval
The minimum |Vy|shall be measured during the indicated W1 interval

Bit-cell boundaries occur at the average of the Zero’crossings that occur after at least

Figure 66 - LVD paced transfer receiver mask non-precompensated
signals transitionin@sat the negotiated transfer period
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Negated, Signal . Negated;Signal
g | g W3 | W3 9 | g
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w1P w I Fl,‘ wib

V1=~ Gaiacemar =~~~ 1"~~~ """ """ " SaEaceEa -~ " ---
| 1 | : | _
. K) . C) . + 100 mV min

AR EEEE ot L EEEE CEEE ) MR RrE RO (EEEEEE
i AssertediSignaI i
0 < . Tcell 0

-1,1V - |pamanamaslils = = DO Ranan e F-c:-- - -

| | |

@ The minimum |V,| shall be measured during the indicated®Wz interval

b The minimum |[Vn| shall be measured during the indicated W1 interval

¢ Bit-cell center

d Bit-cell boundaries

Figure 67 - LVD paced transfer receiver mask non-precompensated minimum amplitude changle
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|
1,lV"-'-"-'-"-"-'-"-."""'-"-""-"-"
w4 | W4
|— . e B
Asserted Signal | Asserted Signal
or . or
Negated Signal Negated Signal +
o\ d @\ I ﬁ\
|' 5 mV min
V W OBy BN BN BN BN BN BN BN BN BN BN BN BN By BN BN BN BN BN BN N BN BN BN BN BN B BN BN BN BN BN BN BN B W W W = -
A ’4—»‘ w22 *
AssertediSignaI
- Teell .
11V mlmmmmm i mmm e e e e el <=t

@ The minimum |V,| shall be measured

b Bit-cell center
¢ Bit-cell boundaries
d with d.c. differential offset component removed

b

c!uring the indicated W2 interval

Figure 68 - LVD paced transfer receiver mask non-precomp ensated
non-clocking isolatedvassertion pulse
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Tcell

Negate(1 Signal

|
O e Y
o\ d éw ﬁ\ 5me|n

1
| A
|
i

W4 |-t—p - W4
Asserted Signal Asserted Signal
or or
Negated Signal Negated Signal
41V efmmmmmmmmmmmmm e m—mma - Y s\t - -

b
& The minimum |Vy| shall be measured (5uring the indicated W2 interval
b Bit-cell center
¢ Bit-cell boundaries
d" with d.c. differential offset component removed

Figure 69 - LVD paced transfer receivet:mask non-precompensated
non-clocking isolated negation pulse

The eye diagram is formed by superimposing the waveforms of all bit cells of the input data pattern.
fast-160 the input data pattern shall be open fof;1,5 ns centered on the bit-cell center and for fast- 320
input data pattern shall be open for 0,75 ns\centered on the bit-cell center (see figure 70). The bit-
center location is determined by the clocking signal after at least 20 transitions on the clocking signal a

—or
the
cell
5 in

figure 66. The receiver input eye onlytmeasures the a.c. components of the input waveforms. Any d.c.

differential offset component shall bexremoved before applying the mask.
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a [ ] T
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| it ! cr ! c |
@ The minimum |{/A| shall be measured Auring the indicated W2 interval
b

The minimum |Vy| shall be measured during the indicated“W?2 interval

¢ Bit-cell center

Bit-cell boundaries
With d.c. differential offset component removed

o

Figure 70 - LVD paced transfer eye mask pon-precompensated non-clocking pulse
9.5 Timing parameters

Driver timing parameters applied at the eonnector of the transmitting SCSI device are defined in figure |60,
figure 61, and figure 62. The driver:timing parameters shall be measured using the circuit and test
conditions defined in A.2.6. Receivertiming parameters applied at the connector of the receiving SCSI
device are defined in figure 60, figure 61 and figure 62. The receiver timing parameters include the effgcts
of arbitrary data patterns and REQ/ACK pauses.

9.6 Setup and hold‘timings

9.6.1 ST data transfer calculations

Figure 71 shews how the setup and hold times are calculated for various physical configurations on SCSI
devices that support ST data transfers. The minimum set up and hold timings specified in figure 71 shall be
used. Nateé that these values are different for the driver and the receiver but that the receiver sensitiyity
provides the threshold points for both. This is required because both extreme cases of attenuation need to
be-covered:

a) receivers connected to drivers with very short interconnect, and
b) receivers connected to drivers through worst-case interconnect.

Table 35 specifies setup and hold times at the device connector. Figure 71 illustrates a possible timing
budget behind the device connector, with time apportioned to board skew and to the protocol chip.
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Setup And Hold Timings For ST Data Transfers
(All times in ns)

Protc_)col scs| scs| Protc_)col
Chip Devi Devi Chip
evice Cable evice
Connector Connector
- "0 T
= = =
() Q 0)
= %) ) 7
] gl DD gl
o = n | @
o & o
m = m
y Y Y Y Y Y L Y Min
Fast-5 100 - 76 = 24 - 1 = 23 - 8 = 15 -1 = 14 Setyp
Fast-5 100 - 46 = 54 53 - 28 = 25 24 Hold
Min
Fast-10 50 - 26 =24 - 1 = 23 - 8 & 15 - 1 = 14 Setyp
Fast-10 50 - 16 = 34 33 25 24 Hold
Min
Fast-20 25 - 13 =12 - 05 = 115 - 5 = 6,5 - 05 = 6 Setyp
Fast-20 25 - 8 = 17 16,5 11,5 11 Hold
Min
Fast-40 125 - 3 = 95-0,25 = 9,25 - 45 = 4,75 - 0,25 = 4,5 Setyp
Fast-40 12,5 9,5 9,25 4,75 45 Hold

Signal timing skew includes cable skew and signal distortion skew

Signal distortion'skew includes ISl (intersymbol interference) and signal
crossing time.through the receiver detection range

Figure 71 - System setup and hold timings for ST data transfers
9.6.2 DT data transfer calculations

Figure-72 shows how the setup and hold times are calculated for various physical configurations usjng

synehronous transfers on SCSI devices that support DT data transfers. The minimum set up and hold
fimingt: elnnr‘ifinri in figllrn 72 shall he used. Note that these values are different for the driver and the

receiver but that the receiver sensitivity provides the threshold points for both. This is required because
both extreme cases of attenuation need to be covered:

a) receivers connected to drivers with very short interconnect, and
b) receivers connected to drivers through worst-case interconnect.

Table 36 specifies setup and hold times at the device connector. Figure 72 illustrates possible timing
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budgets behind the device connector, with time apportioned to board skew and to the protocol chip.

Setup And Hold Timings For DT Synchronous Transfers
(All times in ns)
Protqcol scs| sCs| Protqcol
Chip ; ; Chip
Device Cable Device
Connector Connector
—] > m» —>
N <L/
3 _|g 3
T w g | »
(4] go] oD i)
= g ” |E g
o e )
m = m
\J \J \J \J \/ \/ \/ \J Y Min.
Fast-10 50 - 10 =40 -16 = 384 - 26,8 = 116~ - 1,6 = 10 Setup
Fast-10 50 40 38,4 11,6 10 Holg
Min.
Fast-20 25 - 5 =20 - 0,8= 19,2 - 134 O= 58 - 0,8= 5 Setuyp
Fast-20 25 20 19,2 5,8 5 Hold
Min.
Fast-40 125 -25 =10 - 04= 96 - 6,7 = 29 -04 = 2,5 Setup
Fast-40 12,5 10 9,6 2,9 2,5 Hold
Min.
Fast-80 6,25-1,25 =5 - 0,2=\4,8 - 3,35 = 1,45 - 0,2 = 1,25 Setyp
Fast-80 6,25 5 48 1,45 1,25 Holg
Signal timing skew includes cable skew and signal distortion skew
Signal distortion skew includes ISI (intersymbol interference) and signal
crossing time through the receiver detection range
Figure 72 - System setup and hold timings for DT synchronous transfers
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10 SCSI bus phases
10.1 SCSI bus phases overview

The SCSI architecture includes the following phases:

a) BUS FREE phase,

b) ARBITRATION phase,
c) SELECTION phase,

d) RESELECTION phase,
e) COMMAND phase,

f) DATA phase,
g) STATUS phase, and
h) MESSAGE phase.

The COMMAND phase, DATA phase, STATUS phase, and MESSAGE phase are collectively termed
information transfer phases.

The SCSI bus phases are defined such that the SCSI bus is never in more than one phase at any gi
time. In the following descriptions, signals that are not mentioned shall not be asserted.

10.2 BUS FREE phase

The BUS FREE phase indicates that there is no current task and.that the SCSI bus is available fg
physical connection or physical reconnection.

SCSI devices shall detect the BUS FREE phase after the SEL and BSY signals are both false for at I¢
one bus settle delay.

SCSI devices shall release all SCSI bus signals wijthin“one bus clear delay after the BSY and SEL sigr]
become continuously false for one bus settle delay. If a SCSI device requires more than one bus se
delay to detect the BUS FREE phase then it-shall release all SCSI bus signals within one bus clear dd
minus the excess time to detect the BUS FREE phase. The total time to clear the SCSI bus shall
exceed one bus settle delay plus one bus ¢lear delay.

During normal operation the BUS 'FREE phase is entered when a SCSI target port releases the B
signal.

10.3 Expected and unexpected bus free phases

SCSI target ports shall'create a BUS FREE phase after any of the following:

a) after,@ny bus reset event (see 12.5.2);

b) afteran ABORT TASK task management function is successfully received by a SCSI target |
(see 16.5.2 and 14.3.1);

c)<rafter an ABORT TASK SET task management function is successfully received by a SCSI tar
port (see 16.5.3 and 14.3.1);

the

en

ast

als
ttle
lay
not

SY

ort

get

d) after a CLEAR TASK SET task management function is successfully received by a SCSI tar

get

port (see 16.5.5 and 14.5.1);

e) after a LOGICAL UNIT RESET task management function is successfully received by a SCSI

target port (see 16.5.6 and 14.3.1);

f) aftera TARGET RESET task management function is successfully received by a SCSI target port

(see 16.5.7 and 14.3.1);

g) after a CLEAR ACA task management function is successfully received by a SCSI target port (see

16.5.4 and 14.3.1);
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h) after a DISCONNECT message is successfully transmitted from a SCSI target port (see 16.3.2);
i) after a TASK COMPLETE message is successfully transmitted from a SCSI target port (see

16.3.17);

j) after a DISCONNECT message is successfully received by a SCSI target port when information

unit transfers are enabled (see 16.3.2);
k) after the release of the SEL signal after a SELECTION or RESELECTION phase time-out;

I) after a PPR negotiation in response to a selection using attention condition when information unit

transfers are enabled (see 4.12): or

m) after any successful negotiation that causes information unit transfers to be enabled (see 4.12) or

disabled (see 4.12).

SCSI target ports may create a BUS FREF phase after one of the following:

a) after the last SPI command information unit is successfully received by a SCSI target port;

b) after a SPI data information unit is successfully received by or transmitted from a SCSI target p
c) after a SPI status information unit is successfully transmitted from a SCSI target por;

d) after a SPIL_Q information unit if the SPI L_Q information unit DATA LENGTH field iS\set to zero;
e) during a QAS phase.

An unexpected bus free occurs when a SCSI initiator port detects a BUS FREE ‘\phase that it does
expect.

The SCSI target port uses an unexpected bus free to inform the SCSI initiator port of a protocol error. 1
SCSI target port may switch to a BUS FREE phase at any time, exceptyduring an ARBITRATION pha
independent of any attention condition.

The SCSI target device shall terminate the task that was the current task before the BUS FREE phase

not

he

by

clearing all data and status for that task. The SCSI target device may optionally prepare sense data that

may be retrieved by a REQUEST SENSE command. However, an unexpected bus free shall not create]
exception condition.

an

The SCSI initiator device shall terminate the task that was the current task before the BUS FREE phase

occurred and shall manage this condition as aprgxception condition.

10.4 Arbitration

10.4.1 Arbitration and QAS ovefview

Arbitration allows one SCSldevice to gain control of the SCSI bus to allow that SCSI device to initiate
resume a task.

There are two methods'that a SCSI device may use to arbitrate for the SCSI bus: normal arbitration &
QAS. Normal arbitration is mandatory and requires the detection of a BUS FREE phase on the SCSI
before starting. QAS is optional and, when enabled (see 4.12.4.6.4), requires the detection of a Q
REQUEST. méssage (see 4.12.4.6.4) before starting.

SCSI devices with arbitration fairness enabled shall maintain a fairness register that records the SCSI
of SCSI device ports that need a chance to arbitrate (see Annex B). Fairness in normal arbitratior

or

and
DUS
AS

Ds
is

enabled in SCSI target ports by the Disconnect-Reconnect mode page (see 18.1.2). Fairness is alw?ys

enabfed whem QAS s enabied:

10.4.2 NORMAL ARBITRATION phase

The procedure for a SCSI target port, either with QAS disabled or with QAS enabled and information unit

transfers disabled, to indicate it wants to release the bus is by going to the BUS FREE state.
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The procedure for a SCSI device to obtain control of the SCSI bus via normal arbitration is as follows:

1) The SCSI device shall first wait for the BUS FREE phase to occur. The BUS FREE phase is
detected whenever both the BSY and SEL signals are simultaneously and continuously false for a
minimum of one bus settle delay.

NOTE 22 - This bus settle delay is necessary because a transmission line phenomenon known as a
wired-OR glitch may cause the BSY signal to briefly appear false, even though it is being driven true.

2) The SCSI device shall wait a minimum of one bus free delay after detection of the BUS FREE
phase (i.e., after the BSY and SEL signals are both false for one bus settle delay) before driving
any signal.

3) Following the bus free delay in step 2), the SCSI device may arbitrate for the SCSI bus by
asserting both the BSY signal and its own SCSI ID. However the SCSI device shall not arbitrat
(i.e., assert the BSY signal and its SCSI ID) during this NORMAL ARBITRATION phase-if\more
than one bus set delay has passed since the BUS FREE phase was last observed. |farbitration
fairness is enabled, the SCSI device shall not arbitrate until its fairness register is gleared (see
Annex B).

A1%

NOTE 23 - There is no maximum delay before asserting the BSY signal and the SCSI ID following the bus
free delay in step 2) as long as the bus remains in the BUS FREE phase. However; SCSI devices that
delay longer than one bus settle delay plus one bus set delay from the time when the BSY and SEL
signals first become false may fail to participate in arbitration when competing.ith faster SCSI devices
and may not be ensured fair arbitration by the arbitration fairness_algorithm.

4) After waiting at least one arbitration delay, measured from its‘assertion of the BSY signal, the SGSI
device shall examine the DATA BUS.
A) If no higher priority SCSI ID bit is true on the DATA BUS, then the SCSI device has won th¢
arbitration and it shall assert the SEL signal.
B) If a higher priority SCSI ID bit is true on the DATA BUS (see table 31 for the SCSI ID arbitration
priorities), then the SCSI device has lost the arbitration and the SCSI device shall release the
BSY signal and the SCSI ID after the SEL signal becomes true, within one bus clear delay

after the SEL signal becomes true. Any losing SCSI devices may return to step 1).

NOTE 24 - Step 4) above requires any SCSI device that begins NORMAL ARBITRATION phase to
complete the NORMAL ARBITRATION«phase to the point of SEL being asserted if it begins the NORMAL
ARBITRATION phase as stated in step 3). This precludes the possibility of the bus being hung.

5) After the bus free delay insstep 2), SCSI devices with arbitration fairness enabled that are not
arbitrating shall wait one bus set delay and start sampling the DATA BUS to determine the SC$I
devices that attempted arbitration, the SCSI device that won, and the SCSI devices that lost. Thi
sampling shall continue for an arbitration delay after the bus free delay in step 2). Each SCSI
device shall update its fairness register with all lower-priority device IDs that lost arbitration.

S

NOTE 25_{For ease of implementation, this sampling may begin when BSY is true following
BUS FREE and end when SEL is true.

6) .The SCSI device that wins arbitration shall wait at least one bus clear delay plus one bus settle
delay after asserting the SEL signal before changing any signals.

The SCSI ID bit is a single bit on the DATA BUS that corresponds to the SCSI device's unique SCSI

address. All other DATA BUS bits shall be released by the SCSI device. During the NORMAL
ARBITRATION phase, DB(P_CRCA), and DB(P1) (if present) may be released or asserted, but shall not
be actively driven false.

10.4.3 QAS protocol

QAS allows a SCSI target port with an information unit transfer agreement in effect and QAS enabled (see
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4.12.4.6.4) that is currently connected to a SCSI initiator port that has QAS enabled to transfer control of
the bus to another SCSI device that has QAS enabled without an intervening BUS FREE phase. SCSI
devices that participate in QAS arbitration shall report that capability in the INQUIRY command.

Before a SCSI initiator port may use QAS that SCSI initiator port shall negotiate, using the PPR message,
the use of the QAS phase with each SCSI target port that has indicated support of QAS. Any time a SCSI
initiator port's negotiation required flag is true (see 4.12) that SCSI initiator port shall renegotiate to enable
QAS. SCSI devices that support QAS shall implement the fairness algorithm (see Annex B) during all QAS
arbitrations. SCSI devices shall negotiate the use of QAS with a particular SCSI device before using QAS
to select or reselect that SCSI device. Also, SCSI target ports shall have negotiated the use of QAS with a
particular SCSI initiator port before using QAS REQUEST message to do a physical disconnect from that

SCSI initiator port and SCSI initiator ports shall have npgnfiafpd the use of QAS with a partimllar SCSI
target port before accepting a QAS REQUEST message from that SCSI target port. If a SCSI initiatorport
receives a QAS REQUEST message from a SCSI target port that has not negotiated the use of QAS) then
the SCSI initiator port shall create an attention condition for the QAS REQUEST message, and shall report
MESSAGE REJECT on the following MESSAGE OUT phase.

In an environment where some SCSI devices have QAS enabled and other SCSI devices do not, it is
possible for the SCSI devices that have QAS enabled to prevent SCSI devices, that do not have QAS
enabled from arbitrating for the bus. This occurs when SCSI devices that have QAS’enabled never go to a
BUS FREE phase.

A QAS SCSil initiator port may interrupt a sequence of QAS cycles to force a normal arbitration with the
following procedure:

1) Perform a QAS arbitration;

2) On winning QAS arbitration, continue driving the SCStigitiator port's ID on the DATA BUS instejad
of asserting SEL to enter selection phase;

3) Wait until the SCSI target port transitions to BUSEREE (i.e., after two QAS arbitration delays);

4) After detecting BSY false, release the DATA BUS; and

5) After one bus settle delay from when the SCSVtarget port drove BSY false, the bus is in BUS
FREE phase. The SCSI initiator port may, then arbitrate using normal arbitration and perform a
selection if it wins.

10.4.4 QAS phase

The procedure for a SCSI target port-with both information unit transfers and QAS enabled to indicate it
wants to release the bus after a DFDATA phase is as follows:

1) The SCSI target portyshall change to a MESSAGE IN phase and issue a single QAS REQUEST
message (see 10.11.2) and wait for ACK to be true.

2) After detection of the ACK signal being false and if the SCSI initiator port did not create an
attention condition, the SCSI target port shall release all SCSI signals except the BSY, MSG, C/D,
1/0, and.REQ signals. Then the SCSI target port shall negate the MSG, C/D, and I/O signals within
two system deskew delays. The SCSI target port shall wait two system deskew delays after
negating the C/D, I/O, and MSG signals before releasing the REQ signal.

3) «lf.the SCSI initiator port did not create an attention condition then the SCSI initiator port shall
release all SCSI signals except ACK and ATN within two system deskew delays after detecting
MSG, C/D, and /O signals false. The ACK and ATN signals shall follow the timing specified in
table 27.

4) If the SCSI initiator port creates an attention condition then the SCSI target port shall go to a
MESSAGE OUT phase, receive all the message bytes, and cause an unexpected bus free by
generating a BUS FREE phase (see 10.3).

5) If the SCSI target port detects the SEL signal being true, the SCSI target port shall release the
BSY, MSG, C/D, and I/O signals within one QAS release delay.

6) After waiting at least one QAS arbitration delay from negating the SCSI MSG, C/D, and I/O signals
in step 2), if there are no SCSI ID bits true the SCSI target port shall transition to the BUS FREE
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phase.

After waiting at least one QAS arbitration delay from negating the MSG, C/D, and I/O signals in
step 2), if there are any SCSI ID bits true the SCSI target port shall wait at least a second QAS
arbitration delay. If the SEL signal is not true by the end of the second QAS arbitration delay the
SCSiI target port shall transition to the BUS FREE phase.

NOTE 26 - The release of MSG, C/D, and I/0O may cause release glitches; Step 5) above ensures these
glitches occur at a time when no connection is established on the bus so that they do not interfere with
proper operation.

The procedure for a SCSI device with QAS enabled to obtain control of the SCSI bus via QAS is as

follows:

1)

2)

3)

4)

5)

6)

The SCSI ID bit is assingle bit on the DATA BUS that corresponds to the SCSI device's unique S(
address. All other DATA BUS bits shall be released by the SCSI device. The DB(P_CRCA) and DB(P1)
not valid during the*QAS phase. During the QAS phase, DB(P_CRCA), and DB(P1) may be released
asserted, but-shall not be actively driven false.

10.5 SELECTION phase

10.5.1 Selection Overview

The SCSI device shall first wait for MESSAGE IN phase to occur following a DT DATA phasewith
a single QAS REQUEST message. When the SCSI device detects the ACK signal being)false for
the QAS REQUEST message and the attention condition is cleared it shall begin the@AS phase.

The SCSI device shall wait a minimum of two system deskew delays after detection of the MSG,

C/D, and /O signals being false before driving any signal.

Following the delay in step 2), the SCSI device may arbitrate for the SCSI bus by asserting its own

SCSI ID within one QAS assertion delay from detection of the MSG, C/D, and'l/O signals being

false. If arbitration fairness is enabled, the SCSI device shall not arbitrate until its fairness register

is cleared.

After waiting at least one QAS arbitration delay, measured from the'detection of the MSG, C/D, gnd

I/0 signals being negated, the SCSI device shall examine the BATA BUS.

A) If no higher priority SCSI ID bit is true on the DATA BUS and-the fairness algorithm allowed ﬂhe
he

SCSI device to participate, then the SCSI device has worn the arbitration and it shall assert
SEL signal.

B) If a higher priority SCSI ID bit is true on the DATABUYS (see table 31 for the SCSI ID arbitration

priorities) or the fairness algorithm prevented.the' SCSI device from participating in QAS
arbitration, then the SCSI device has lost the.arbitration.

C) Any SCSI device other than the winner has lost the arbitration and shall release its SCSI ID [bit

after two system deskew delays and within one QAS release delay after detection of the SEL

signal being true. A SCSI device thatloses arbitration may return to step 1).

The SCSI device that wins arbitrationshall wait at least one QAS arbitration delay after asserting

the SEL signal before changing any signals.

After the QAS arbitration delay in‘step 4), SCSI devices with arbitration fairness enabled that afe

not arbitrating shall start sampling the DATA BUS to determine the SCSI devices that are
attempting arbitration, the SCSI device that won, and the SCSI devices that lost. This sampling
shall continue for onesbus settle delay plus two system deskew delays. The SCSI devices shall
update their fairness tegister with all device IDs that lost arbitration.

CSI
pre

or

The SELECTION phase allows a SCSI initiator port to select a SCSI target port for the purpose of initiating
some SCSI target port function (e.g., READ or WRITE command). During the SELECTION phase the 1/0
signal is negated to distinguish this phase from the RESELECTION phase.

The SCSI device that won a normal arbitration has both the BSY and SEL signals asserted and has
delayed at least one bus clear delay plus one bus settle delay before ending the NORMAL ARBITRATION

phase.
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The SCSI device that won QAS has the SEL signal asserted and has delayed at least one QAS arbitration
delay before ending the QAS phase.

The SCSI device that won the arbitration identifies itself as a SCSI initiator port by not asserting the 1/0
signal.

10.5.2 Selection using attention condition
10.5.2.1 Starting the SELECTION phase when using attention condition

The SCSI initiator port shall set the DATA BUS to a value that is the OR of its SCSI ID bit, the SCSI target

part's SCSI 1D hit_and the appropriate parity bit(s) (ie DR(P CRCA) and/or DB(P1)) The SCSI initiator
port shall create an attention condition, indicating that a MESSAGE OUT phase is to follow.the
SELECTION phase.

If the arbitration was a normal arbitration then the SCSI initiator port shall wait at least two system desKew
delays and release the BSY signal. The SCSI initiator port shall then wait at least one bus settle dglay
before attempting to detect an assertion of the BSY signal from the SCSI target port.

If QAS was used for arbitration then the SCSI initiator port shall wait at least one_bus settle delay befpre
attempting to detect an assertion of the BSY signal from the SCSI target port.

The SCSI target port shall detect it is selected when the SEL signal and~its SCSI ID bit are true and the
BSY and I/O signals are false for at least one bus settle delay. The seléeted SCSI target port may examine
the DATA BUS in order to determine the SCSI ID of the selecting SCSI initiator port. The selected SCSI
target port shall then assert the BSY signal within one selection abort time of its most recent detection of
being selected; this is required for correct operation of the selection time-out procedure.

The SCSI target port shall not respond to a selection if a parity error is detected (see 11.2). Also, if morg or
less than two SCSI ID bits are on the DATA BUS, the SESI target port shall not respond to selection.

No less than two system deskew delays after the, SCSI initiator port detects the BSY signal is true, it shall
release the SEL signal and may change the @ATA BUS. The SCSI target port shall wait until the SEL
signal is false before asserting the REQ signal‘to enter an information transfer phase.

10.5.2.2 Information unit transfers disabled

If an information unit transfer agreement is not in effect for the connecting SCSI initiator port device the
SCSI target port shall follow the phase sequences defined in 13.2.1.

10.5.2.3 Information unit transfers enabled

If an information unititransfer agreement is in effect for the connecting SCSI initiator port the SCSI target
port shall proceedto a MESSAGE OUT phase (see 13.3.2). On detecting the MESSAGE OUT phase the
SCSiI initiatorpett shall begin a PPR negotiation. On completion of the PPR negotiation the SCSI target
port shall preceed to a BUS FREE phase. If the first message received by the SCSI target port during the
MESSAGE OUT phase is not a TARGET RESET message or a PPR message the SCSI target port shall
change to a MESSAGE IN phase and issue a MESSAGE REJECT message then originate WD[TR
negotiation (see 4.12.7.5) with the TRANSFER WIDTH EXPONENT field set to 00h.

10.5.2.4 Selection using attention condition time-out procedure

Two optional selection time-out procedures are specified for clearing the SCSI bus if the SCSI initiator port
waits a minimum of one selection time-out delay and there has been no BSY signal response from the
SCSI target port:

a) Optionally, the SCSI initiator port shall assert the RST signal (see 12.4);
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b) Optionally, the SCSI initiator port shall continue asserting the SEL and ATN signals and shall
release DATA BUS, DB(P_CRCA), and/or DB(P1). If the SCSI initiator port has not detected the
BSY signal to be true after at least one selection abort time plus two system deskew delays, the

SCSl initiator port shall release the SEL and ATN signals allowing the SCSI bus to go to the B

us

FREE phase. When responding to selection, SCSI devices shall ensure that the selection was still
valid within one selection abort time of their assertion of the BSY signal. Failure to comply with this
requirement may result in an improper selection (e.g., two SCSI target ports connected to the
same SCSI initiator port, wrong SCSI target port connected to a SCSI initiator port, or a SCSI

target port connected to no SCSI initiator port).

10.5.3 Selection without using attention condition

10.5.3.1 Information unit transfers disabled or enabled

The SCSiI initiator port shall set the DATA BUS to a value that is the OR of its SCSI ID bit, the SCSI tar
port's SCSI ID bit, and the appropriate parity bit(s) (i.e., DB(P_CRCA), and/or DB(P1)) and it,shall clear
attention condition, indicating that a INFORMATION UNIT OUT phase is to follow the SELECTION phal

If the arbitration was a normal arbitration then the SCSI initiator port shall wait at least two system desk
delays and release the BSY signal. The SCSI initiator port shall then wait at least one bus settle dg
before attempting to detect an assertion of the BSY signal from the SCSI target port.

If QAS was used for arbitration then the SCSI initiator port shall wait atdeast one bus settle delay bef
attempting to detect an assertion of the BSY signal from the SCSI targetyport.

The SCSI target port shall detect it is selected when the SEL signal and its SCSI ID bit are true and
BSY and I/O signals are false for at least one bus settle delay<The selected SCSI target port may exam
the DATA BUS in order to determine the SCSI ID of the selecting SCSI initiator port. The selected S
target port shall then assert the BSY signal within one selection abort time of its most recent detectior
being selected; this is required for correct operation of the’ selection time-out procedure.

The SCSI target port shall not respond to a selection'if a parity error is detected (see 11.2). Also, if more
less than two SCSI ID bits are on the DATA BUS; the SCSI target port shall not respond to selection.

The SCSI initiator port shall wait at leasttwo system deskew delays after detecting that the BSY signa
true. The SCSl initiator port shall thenxelease the SEL signal and may change the DATA BUS signals.
SCSI target port shall wait until the-SEL signal is false before asserting the REQ signal to enter
information transfer phase.

If an information unit transfer agreement is in effect for the connecting SCSI initiator port the SCSI tar
port shall follow the phase sequences defined in 13.3.1.

If an information unibtransfer agreement is not in effect for the connecting SCSI initiator port the S(
target port shall-fallow the phase sequences defined in 13.2.1.

If a SCSI initiator port, when selecting without using an attention condition, detects an unexpec
COMMAND phase, it shall set its transfer agreement to the default transfer agreement and set|
negatiation required flag to true, create an attention condition, and on the corresponding MESSAGE O
phase shall issue an ABORT TASK message. On the next selection of the SCSI target port that recei

get
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the’ ABORT TASK message the SCSI initiator port shall do a selection using the attention condition 4

And

should negotiate to enable information unit transfers.

10.5.3.2 Selection without using attention condition time-out procedure

Two optional selection time-out procedures are specified for clearing the SCSI bus if the SCSI initiator port
waits a minimum of one selection time-out delay and there has been no BSY signal response from the

SCSI target port:


https://standardsiso.com/api/?name=0e83ec23de4e6a2e706c51fd2c8fabc9

158 14776-115 © ISO/IEC:2004

a) Optionally, the SCSI initiator port shall assert the RST signal (see 12.4);

(E)

b) Optionally, the SCSI initiator port shall continue asserting the SEL signal and shall release the

DATA BUS, DB(P_CRCA), or DB(P1). If the SCSI initiator port has not detected the BSY signa

| to

be true after at least one selection abort time plus two system deskew delays, the SCSI initiator
port shall release the SEL signal allowing the SCSI bus to go to the BUS FREE phase. When
responding to selection, SCSI devices shall ensure that the selection was still valid within one
selection abort time of their assertion of the BSY signal. Failure to comply with this requirement
may result in an improper selection (e.g., two SCSI target ports connected to the same SCSI
initiator port, wrong SCSI target port connected to a SCSI initiator port, or a SCSI target port

connected to no SCSI initiator port).

10 6 RECT
TOT0 | ey j m—

10.6.1 RESELECTION phase overview

The RESELECTION phase allows a SCSI target port to physically reconnect to a SCSI initiater port for
purpose of continuing some operation that was previously started by the SCSI initiator-device but
suspended by the SCSI target port, (i.e., the SCSI target port physically disconnected, by allowing a B
FREE phase to occur or issued a QAS REQUEST message before the operationiwas complete). Duf
the RESELECTION phase the 1/O signal is asserted to distinguish this phase from the SELECTION pha

10.6.2 Physical reconnection

The SCSI device that won a normal arbitration shall assert both the BS¥/and SEL signals and wait at le
one bus clear delay plus one bus settle delay before ending the NORMAL ARBITRATION phase.

the
as
US
ing
se.

ast

The SCSI device that won a QAS shall assert the SEL signaland has waited at least one QAS arbitration

delay before ending the QAS phase.

The SCSI device that won the arbitration shall identify itself as a SCSI target port by asserting the
signal.

The winning SCSI device shall also set the DATA BUS to a value that is the logical OR of its SCSI ID
and the SCSI initiator port's SCSI ID bit-and the appropriate parity bit(s) (i.e., DB(P_CRCA), and
DB(P1)).

If the arbitration was a normal afbitration then SCSI target port shall wait at least two system deskK
delays and release the BSY signal. The SCSI target port shall then wait at least one bus settle delay bef,
attempting to detect an asseftion of the BSY signal by the SCSI initiator port.

If QAS was used for arbjtration then the SCSI target port shall wait at least one bus settle delay bef
attempting to detect:an-assertion of the BSY signal from the SCSI initiator port.

The SCSI initiator port shall be physically reconnected when the SEL and 1/O signals and its SCSI 1D
are true andthe BSY signal is false for at least one bus settle delay. The physically reconnected S
initiator port may examine the DATA BUS in order to determine the SCSI ID of the physically reconned

SCSI targét port. The physically reconnected SCSI initiator port shall then assert the BSY signal within Tne

selection abort time of its most recent detection of being physically reconnected; this is required for cor
aperation of the time-out procedure.

I/O
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The SCSI initiator port shall not respond to a physical reconnection if a parity error is detected (see 11

2).

Also, if more or less than two SCSI ID bits are on the DATA BUS, the SCSI initiator port shall not respond

to a physical reconnection.

After the SCSI target port detects the assertion of the BSY signal, it shall also assert the BSY signal and
wait at least two system deskew delays and then release the SEL signal. The SCSI target port may then
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change the I/O signal and the DATA BUS. After the physically reconnected SCSI initiator port detects the

SEL signal is false, it shall release the BSY signal. The SCSI target port shall continue asserting the B
signal until it relinquishes the SCSI bus.

NOTE 27 - When the SCSI target port is asserting the BSY signal, a transmission line phenomenon
known as a wired-OR glitch may cause the BSY signal to appear false for up to a round-trip propagation
delay following the release of the BSY signal by the SCSI initiator port. This is the reason why the BUS
FREE phase is recognized only after both the BSY and SEL signals are continuously false for a minimum
of one bus settle delay. For more information on glitches see 7.2.4.1.

10.6.3 Physical reconnection time-out procedure

Two optional physical reconnection time-out procedures are specified for clearing the SCSI bus durin
RESELECTION phase if the SCSI target port waits a minimum of one selection time-out delay anchth
has been no BSY signal response from the SCSI initiator port:

a) Optionally, the SCSI target port shall assert the RST signal (see 12.4);

SY

0a
ere

b) Optionally, the SCSI target port shall continue asserting the SEL and I/O signals-and shall release

all DATA BUS, DB(P_CRCA), and/or DB(P1) signals. If the SCSI target portihas not detected
BSY signal to be true after at least one selection abort time plus two system deskew delays,
SCSI target port shall release the SEL and 1/O signals allowing the SCSI bus to go to the B
FREE phase. SCSI devices shall ensure that the physical reconnegtion was still valid within
selection abort time of their assertion of the BSY signal. Failure_toncomply with this requirem
may result in an improper physical reconnection (e.g., two SE€Slinitiator ports connected to
same SCSI target port or the wrong SCSI initiator port connected to a SCSI target port).

10.7 Information transfer phases

10.7.1 Information transfer phases overview

the
the
us
ne
ent
the

The COMMAND, DATA, STATUS, and MESSAGE-phases are all grouped together as the information

transfer phases because they are all used to transfer data or control information via the DATA BUS. 1
actual content of the information is beyond thegscope of this subclause.

The C/D, 1/0, and MSG signals are used'to distinguish between the different information transfer pha:

he

bES

(see table 42). The SCSI target port drives these three signals and therefore controls all changes from ¢ne

phase to another. The SCSI injtiator port requests a MESSAGE OUT phase creating an attent
condition. The SCSI target port.causes the BUS FREE phase by releasing the MSG, C/D, I/0O, and B
signals.

transfer. Each REQ/ACK handshake allows the transfer of 8- or 16-bits of information depending on
negotiated transferwidth (see 4.12.4.5). During the information transfer phases the BSY signal s
remain true and.the SEL signal shall remain false, except to indicate a paced transfer training patter
going to ocedr(see 10.7.4.2). Additionally, during the information transfer phases, the SCSI target
shall continaeusly envelope the REQ or ACK handshakes with the C/D, 1/0, and MSG signals in suc
mannenthat these control signals are valid for one bus settle delay before the assertion of the REQ sig
of the.first handshake and remain valid until after the negation of the ACK signal at the end of
handshake of the last transfer of the phase.

The information transfer_phases use one or more REQ or ACK handshakes to control the informalion

on
SY

he
all
N is
ort
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The SCSI target port shall not transition into an information transfer phase unless the REQ and A
signals are negated. The SCSI target port shall not transition from an information transfer phase i
another information transfer phase unless the REQ and ACK signals are negated.

NOTE 28 - After the negation of the ACK signal of the last transfer of the phase, the SCSI target port may
prepare for a new phase by asserting or negating the C/D, 1/0, and MSG signals. These signals may be
changed together or individually. They may be changed in any order and may be changed more than

CK
nto
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once. It is desirable that each line change only once. A new phase does not begin until the REQ signal is
asserted for the first byte of the new phase.

NOTE 29 - A phase is defined as ending when the C/D, I/0, or MSG signals change after the negation of
the ACK signal. The time between the end of a phase and the assertion of the REQ signal beginning a
new phase is undefined.

There are three methods of transferring data using information transfers:
a) asynchronous transfers (see 10.7.2);

b) synchronous transfers (see 10.7.3); and
c) paced transfers (see 10.7.4).

Synchronous transfers shall only be used for negotiated transfer rates less than or equal to fast-80¢

Paced transfers shall only be used for a negotiated transfer rate of fast-160 or fast-360.

Table 42 - Information transfer phases

Signal
Phase Direction of transfer Comment
C/D MSG 110
0 0 0 ST DATA OUT | SCSl initiator portto*~| ST DATA phase | DATA phase

SCSI target port

0 0 1 ST DATAIN | SCSI initjatorport
from SCSHhtarget port

0 1 0 DT DATA OUT | SGSI initiator portto | DT DATA phase
SCSI target port

0 1 1 DT DATA IN-" | SCSI initiator port
from SCSI target port

1 0 0 COMMAND SCSl initiator port to
SCSI target port

1 0 1 STATUS SCSl initiator port
from SCSI target port

1 1 0 MESSAGE OUT | SCSl initiator portto [MESSAGE phase
SCSI target port

i3 1 1 MESSAGE IN | SCSI initiator port
from SCSI target port

Key: 0 = False; 1 = True

10.7.2 Asynchronous transfer

The SCSI target port shall control the direction of information transfer by means of the 1/0 signal. When the
I/O signal is true, information shall be transferred from the SCSI target port to the SCSI initiator port. When
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the 1/O signal is false, information shall be transferred from the SCSI initiator port to the SCSI target port.

If the 1/O signal is true (i.e., transfer to the SCSI initiator port), the SCSI target port shall first drive the
DB(7-0,P_CRCA) or DB(15-0,P_CRCA,P1) signals to their values, delay at least one system deskew
delay plus one cable skew, then assert the REQ signal. The DB(7-0,P_CRCA) or DB(15-0,P_CRCA,P1)
signals shall remain valid until the ACK signal is true at the SCSI target port. The SCSI initiator port shall
read the DB(7-0,P_CRCA) or DB(15-0,P_CRCA,P1) signals after the REQ signal is true, then indicate its
acceptance of the data by asserting the ACK signal. When the ACK signal becomes true at the SCSI target
port, the SCSI target port may change or release the DB(7-0,P_CRCA) or DB(15-0,P_CRCA,P1) signals
and shall negate the REQ signal. After the REQ signal is false the SCSI initiator port shall then negate the
ACK signal. After the ACK signal is false the SCSI target port may continue the transfer by driving the

DR(7-0P_CRCA) or DR(1 h-0P _CRCA P‘I) Qignalq and aeqprting the REQ Qignal as described in this
subclause.

If the 1/O signal is false (i.e., transfer to the SCSI target port) the SCSI target port shall request information
by asserting the REQ signal. The SCSI initiator port shall drive the DB(7-0,R.CRCA)| or
DB(15-0,P_CRCA,P1) signals to their values, delay at least one system deskew delay plus'ene cable skew
and assert the ACK signal. The SCSI initiator port shall continue to drive the DB(7-0,P_CRCA) or
DB(15-0,P_CRCA,P1) signals until the REQ signal is false. When the ACK signal\becomes true at the
SCSI target port, the SCSI target port shall read the DB(7-0,P_CRCA) or DB(15-0;P_CRCA,P1) signals
then negate the REQ signal. When the REQ signal becomes false at the SC$SI initiator port, the SCSI
initiator port may change or release the DB(7-0,P_CRCA) or DB(15-0,RSCRCA,P1) signals and shall
negate the ACK signal. After the ACK signal is false the SCSI target port may continue the transfer by
asserting the REQ signal, as described above.

10.7.3 Synchronous transfer
10.7.3.1 Synchronous transfer overview

Synchronous transfer is optional and is only used in DATA phases. It shall be used in a DATA phase |f a
synchronous transfer agreement has been established (see 4.12). The transfer agreement specifies the
REQ/ACK offset and the transfer period.

When synchronous transfers are being used-data may be transferred using ST data transfers or, optionally,
DT data transfers. DT data transfers shall ‘@nly be used on 16 bit wide buses that transmit and receive data
using LVD transceivers.

Implementors shall not use this clause for timing requirements. For timing requirements see 9.2.
10.7.3.2 ST synchronous(transfer

When a ST data transfer agreement has been established the SCSI target port shall only use the ST DATA
IN phase and ST DATA OUT phase for data transfers.

The REQ/ACK offset specifies the maximum number of REQ assertions that shall be sent by the SCSI
target port in~advance of the number of ACK assertions received from the SCSI initiator port. If the numper
of REQ-assertions exceeds the number of ACK assertions by the REQ/ACK offset, the SCSI target port
shallpot assert the REQ signal until after the next ACK assertion is received. For successful completion of
the'ST DATA phase the number of ACK and REQ assertions shall be equal.

For the timing requirements of the negotiated transfer period see 9.2.

If the I/O signal is true (i.e., transfer to the SCSI initiator port), the SCSI target port shall first drive the
DB(7-0,P_CRCA) or DB(15-0,P_CRCA,P1) signals to their values, wait at least one transmit setup time,
then assert the REQ signal. The DB(7-0,P_CRCA) or DB(15-0,P_CRCA,P1) signals shall be held valid for
a minimum of one transmit hold time after the assertion of the REQ signal. The SCSI target port shall
assert the REQ signal for a minimum of one transmit assertion period. The SCSI target port may then
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negate the REQ signal and change or release the DB(7-0,P_CRCA) or DB(15-0,P_CRCA,P1) signals. The
SCSi initiator port shall read the value on the DB(7-0,P_CRCA) or DB(15-0,P_CRCA,P1) signals within
one receive hold time of the transition of the REQ signal to true. The SCSI initiator port shall then respond
with an ACK assertion.

If the 1/O signal is false (i.e., transfer to the SCSI target port), the SCSI initiator port, after detecting a REQ
assertion, shall first drive the DB(7-0,P_CRCA) or DB(15-0,P_CRCA,P1) signals to their values, delay at
least one transmit setup time, then assert the ACK signal. The SCSI initiator port shall hold the
DB(7-0,P_CRCA) or DB(15-0,P_CRCA,P1) signals valid for at least one transmit hold time after the
assertion of the ACK signal. The SCSI initiator port shall assert the ACK signal for a minimum of one
transmit assertion period. The SCSI initiator port may then negate the ACK signal and may change or

release the DR(?-O P_(‘R(‘A) or DR(1 5-0P CRCAPI1) qignalq The SCSI target port shall read the value
of the DB(7-0,P_CRCA) or DB(15-0,P_CRCA,P1) signals within one receive hold time of the transition of
the ACK signal to true.

10.7.3.3 DT synchronous transfer
10.7.3.3.1 DT synchronous transfer overview

When a DT data transfer agreement has been established the SCSI target port shallonly use the DT DATA
IN phase and DT DATA OUT phase for data transfers.

During DT data transfers data shall be clocked on both the assertion and negation of the REQ and ACK
signal lines. References to REQ or ACK transitions in this clause refertgeither an assertion or a negation
of the REQ or ACK signal.

The REQ/ACK offset specifies the maximum number of RE@-transitions that shall be sent by the SCSI
target port in advance of the number of ACK transitions recéived from the SCSI initiator port. If the numper
of REQ transitions exceeds the number of ACK transitions by the REQ/ACK offset, the SCSI target port
shall not transition the REQ signal until after the next ACK’transition is received. For successful completion
of the DT DATA phase the number of ACK and REQ-transitions shall be equal and both REQ and ACK
shall be negated.

For the timing requirements of the negotiated\transfer period see 9.2.
10.7.3.3.2 Information unit transfer
When an information unit transfer‘agreement has been established (see 4.12.4.6.2);

a) Information units shallbe transferred on the DT DATA OUT phase and the DT DATA IN phase, @and
b) the information Units’ embedded iuCRC shall be used to detect information unit data errors.

If the I/O signal is«{roe (i.e., transfer to the SCSI initiator port), to transfer SPI information units the SCSI
target port:

1) Shall-drive the DB(15-0) signals to their values;

2) ~shall wait at least one transmit setup time from DB(15-0) being driven with valid data;
3),>shall transition the REQ signal,

4) shall hold the DB(15-0) signals valid for a minimum of one transmit hold time;

5) may change or release the DB(15-0) signals: and

6) shall not change the REQ signal for a minimum of one transmit assertion period.

If the 1/O signal is true (i.e., transfer to the SCSI initiator port), to receive SPI information units the SCSI
initiator port shall:

1) Read the value on the DB(15-0) signals within one receive hold time of the transition of the REQ
signal; and
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2) respond with an ACK transition.

If the I/O signal is false (i.e., transfer to the SCSI target port), to transfer SPI information units the SCSI
initiator port:

1) Shall wait until detecting a REQ transition;

2) shall drive the DB(15-0) signals to their values;

3) shall delay at least one transmit setup time;

4) shall transition the ACK signal;

5) shall hold the DB(15-0) signals valid for at least one transmit hold time;

6) shall not change the ACK signal for a minimum of one transmit assertion period; and
7) may then change or release the DR(15-0) signals

If the 1/O signal is false (i.e., transfer to the SCSI target port), to receive SPI information units the SCSI
target port:

1) Shall read the value of the DB(15-0) signals within one receive hold time of the transition of the
ACK; and
2) the REQ/ACK offset shall be zero at the beginning and end of all SPI information units except fpr
consecutive SPI data stream information units.

As a result of a SPI information unit always being an even number of transfers; the REQ and ACK sigrals
are negated both before and after the transmission of the SPI informatiop-unit.

10.7.3.3.3 DT DATA IN phase information unit transfer exception condition handling

The SCSI initiator port shall not negate the ACK for the last byte of the last iuCRC in an information init
until the entire information unit has been verified and<any required attention condition has bgen
established.

If an |_T_L_Q nexus has been established and the“SCSI initiator port detects an iuCRC error in any
information unit it receives, other than a SPI status information unit, then the SCSI initiator port shall crejate
an attention condition on or before acknowledging the last iuCRC of the failed information unit. When the
SCSI target port switches to a MESSAGE @UT phase the SCSI initiator port should send an INITIATDR
DETECTED ERROR message (see 16.3.5) to the SCSI target port. This message notifies the SCSI taget
device that data in the information unitwas invalid.

If a SCSI initiator port detects an itCRC error in a SPI status information unit the SCSI initiator port shall
create an attention condition 'on or before the last iuCRC of the information unit is acknowledged. If the
SCSI target port detects an“attention condition it shall switch to a MESSAGE OUT phase and the SCSI
initiator port shall send @an INITIATOR DETECTED ERROR message (see 16.3.5) or an ABORT TASK
message to the SCS| target device. These messages notify the SCSI target device that the SPI status
information unit wasZdnvalid.

If an I_T_L /Q"wexus has been established and the information unit that failed was not a SPI status

an additional sense code set to INITIATOR DETECTED ERROR MESSAGE RECEIVED for the task
i with the r ived INITIATOR DETECTED ERROR m

If the information unit that failed was a SPI status information unit and the message received was an
INITIATOR DETECTED ERROR message then the SCSI target port shall retry transferring the SPI
L_Q/SPI status information unit pair to the SCSI initiator port with the original status information.

If the information unit that failed was a SPI status information unit and the message received was an
ABORT TASK message then the SCSI target port shall cause a bus free by generating a BUS FREE
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phase.

If the SCSI initiator port is receiving a SPI L_Q information unit and the SCSI initiator port detects an
iUCRC error (i.e., the nexus identification fails) while in the DT DATA IN phase the SCSI initiator port shall
create the attention condition on or before the acknowledgment of the last iuCRC. When the SCSI target
port switches to a MESSAGE OUT phase the SCSI initiator port shall send an INITIATOR DETECTED
ERROR message (see 16.3.5) to the SCSI target port. This message notifies the SCSI target device that
the nexus identification failed. The SCSI target port shall then cause a bus free by generating a BUS FREE
phase. The SCSI target device shall retry the task associated with the failed SPI L_Q information unit.

If the SCSI |n|t|ator port receives a SPIL_Q |hformat|on un|t with a type code that is not deflned in table 50

|uCRC When the SCSI target port switches to a MESSAGE OUT phase the SCSI initiator port shaII send
an ABORT TASK message (see 16.5.2) to the SCSI target port. The message notifies the SCShtarget
device that the SPI L_Q information units type code was rejected. The SCSI target port shall then,cause a
bus free by generating a BUS FREE phase.

10.7.3.3.4 DT DATA OUT phase information unit transfer exception condition handling

The SCSI target port shall only respond to an iuCRC error after all the data in an information unit has been
received.

Ifan|_T_L Q nexus has been established and the SCSI target port detects\an iuCRC error in any multfple
command SPI command information unit the SCSI target port shall, before transitioning a REQ signal to
receive the next SPI L_Q information unit, switch to a DT DATA IN phase and send a SPI L_Q/SPI status
information unit pair to the SCSI initiator port with a CHECK CONBITION status and a sense key sef to
ABORTED COMMAND and the additional sense code setto INFORMATION UNIT iuCRC ERRPR
DETECTED for the task associated with the iuCRC error.

If an |_T_L_Q nexus has been established and the SCSI target port detects an iuCRC error in any §PI
data information unit, SPI data stream information.unit, or last command SPI command information unjt it
receives while in the DT DATA OUT phase the SCSI target port shall switch to a DT DATA IN phase and
send a SPI L_Q/SPI status information unit.pair‘to the SCSI initiator port, before sending any other $PI
L_Q information unit. The status information-shall indicate a CHECK CONDITION status and a sense key
set to ABORTED COMMAND and the additional sense code set to INFORMATION UNIT iuCRC ERRPR
DETECTED for the task associated with-the iuCRC error.

If the SCSI target port detects an iuCRC error on an iuCRC interval that is not at the end of a $PI
information unit the SCSI targéet port shall not respond to the error until all the bytes of the SPI information
unit in which the error occarred have been transferred. The SCSI target port may discard the transmitted
information.

If the SCSI target port is receiving a SPI L_Q information unit and the SCSI target port detects an iuCRC
error (i.e., the nexus identification fails) the SCSI target port shall cause an unexpected bus free| by
generating a/BUS FREE phase (see 10.3).

If a SCSNarget port receives a SPI L_Q information unit with a type code that is not defined in table 50 that

status information unit with a RSPVALID bit of one and the packetized failure code set to INVALID TYPE
CODE RECEIVED IN SPI L_Q INFORMATION UNIT.

If a SCSI target port receives a SPI L_Q information unit with an illegal data length (see 14.3.2) the SCSI
target port shall transfer all the bytes indicated by the data length and iuCRC interval and shall discard the
transmitted information. After transferring all the bytes the SCSI target port shall change to a DT DATA IN
phase and transmit a SPI status information unit with a RSPVALID bit of one and the packetized failure
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code set to ILLEGAL REQUEST RECEIVED IN SPI L_Q INFORMATION UNIT.
10.7.3.3.5 Data group data field transfer

When the SCSI target port is transferring consecutive data groups, it shall not transition the REQ signal
while the P_CRCA signal is asserted for the current data group until the SCSI initiator port has
acknowledged the entire previous data group.

NOTE 30 - The requirement in the preceding paragraph ensures the SCSI initiator port is not required to
maintain more than one simultaneous pCRC calculation in different data groups.

If the 1/O signal is true (i.e., transfer to the SCSil initiator port), to transfer the data field the SCSI target port:

1) Shall drive the DB(15-0) signals to their values and shall negate the P_CRCA signal;

2) shall wait at least the longer of one pCRC transmit setup time from the negation of P_CRCA or
one transmit setup time from DB(15-0) being driven with valid data;

3) shall transition the REQ signal;

4) shall hold the DB(15-0) signals valid for a minimum of one transmit hold time andyshall hold the
P_CRCA signal for a minimum of one pCRC transmit hold time;

5) may change or release the DB(15-0) and P_CRCA signals; and

6) shall not change the REQ signal for at least one transmit assertion period if asserted or one
transmit negation period if negated.

If the I/O signal is true (i.e., transfer to the SCSI initiator port), to receive‘the data field the SCSI initigtor
port shall:

1) Read the value on the DB(15-0) signals within one regeijve hold time of the transition of the REQQ
signal;

2) Read the value of the P_CRCA signal within one pCRC receive hold time of the transition of th
REQ signal; and

3) respond with an ACK transition.

11”4

If the I/O signal is false (i.e., transfer to the SESI target port), to transfer the data field the SCSI initigtor
port:

1) Shall wait until detecting a REQ.transition with P_CRCA negated,;

2) shall drive the DB(15-0) sighals to their values;

3) shall delay at least one transmit setup time;

4) shall transition the ACK signal,

5) shall hold the DB(15-0) signals valid for at least one transmit hold time;

6) may then changé orrelease the DB(15-0) signals; and

7) shall not changethe ACK signal for at least one transmit assertion period if asserted or one
transmit negation period if negated.

If the 1/O signahis false (i.e., transfer to the SCSI target port), to receive the data field the SCSI target pprt:

1) .Shall read the value of the DB(15-0) signals within one receive hold time of the transition of the|
ACK.

10.7.3.3.6 Data Group Pad field and pCRC field transfer to SCSl initiator port

If the SCSI target port determines a pad field is required, has completed the data field transfer of the
current data group, the 1/O signal is true (i.e., transfer to the SCSI initiator port), and the REQ signal is
asserted, the SCSI target port shall:

1) Wait at least one pCRC transmit hold time since the last REQ assertion to assert P_CRCA,;
2) wait at least one transmit hold time since the last REQ assertion to assert the DB(15-0) signals to
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their pad values;

3) wait at least the longer of one pCRC transmit setup time from the assertion of P_CRCA or one
transmit setup time from DB(15-0) being driven with valid pad data;

4) wait until the SCSI initiator port has responded with all ACK transitions for the previous data group;

5) wait at least one transmit REQ assertion period with P_CRCA transitioning since the last REQ
assertion;

6) negate the REQ signal without waiting for the ACK transition corresponding to the previous REQ
transition unless the negotiated offset would be exceeded,;

7) hold the DB(15-0) signals valid for a minimum of one transmit hold time and hold the REQ signal
negated for a minimum of one transmit negation period,;

8) drive the DB(15-0) signals to their pCRC values;

9) wait at least one transmit setup time:

10) assert the REQ signal without waiting for the ACK transition corresponding to the previous REQ
transition unless the negotiated offset would be exceeded,;

11) hold the DB(15-0) signals for a minimum of one transmit hold time and hold the REQ signal
asserted for a minimum of one transmit assertion period;

12) drive the DB(15-0) signals to their pCRC values;

13) wait at least one transmit setup time;

14) negate the REQ signal without waiting for the ACK transition corresponding‘to the previous REQ
transition unless the negotiated offset would be exceeded;

15) hold the DB(15-0) signals for a minimum of one transmit hold time and hold the P_CRCA signd|
asserted for at least one pCRC transmit hold time; and

16) hold the REQ signal negated for at least one transmit REQ negatien‘period with P_CRCA
transitioning since the last REQ negation.

NOTE 31 - The above requirements in steps 6), 10), and 14)‘do not wait for the ACK transition
corresponding to the previous REQ transition were not presentiin the SPI-3 standard. For compatibility
with old designs SCSI initiator ports should generate ACK transitions for all received REQ transitions.

If the SCSI target port determines that a pad field is not\required, has completed the data field transfef of
the current data group, the 1/O signal is true (i.e., transfer to the SCSI initiator port), and the REQ signal is
negated, the SCSI target port shall:

1) Wait at least one pCRC transmit hold'time since the last REQ negation to assert P_CRCA,

2) wait at least one transmit hold timeysince the last REQ negation to assert the DB(15-0) signals to
their pCRC values;

3) wait at least the longer of one pCRC transmit setup time from the assertion of P_CRCA or one
transmit setup time from DB(15-0) being driven with valid pCRC data;

4) wait until the SCSI initiator port has responded with all ACK transitions for the previous data group;

5) wait at least one transmit REQ negation period with P_CRCA transitioning since the last REQ
negation;

6) assert the REQ,signal;

7) hold the DB{4,5-0) signals for a minimum of one transmit hold time and hold the REQ signal
assertedfar a minimum of one transmit assertion period;

8) drive.the)DB(15-0) signals to their pCRC values;

9) waitat least one transmit setup time;

10) negate the REQ signal; and

11-hold the DB(15-0) signals for a minimum of one transmit hold time and hold the P_CRCA signd
asserted for a minimum of one pCRC transmit hold time.

12) hold the REQ signal negated for at least one transmit REQ negation period with P_CRCA

transitioning since the last REQ negation

After either of the above sequences described in this subclause is complete the SCSI target port has
ended a data group transfer.

The SCSI initiator port shall read the value on the DB(15-0) signals within one receive hold time of the
transition of the REQ signal. The SCSI initiator port shall then respond with an ACK transition.
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The SCSi initiator port shall continue to use the pad bytes, if any, for checking against the computed pCRC
for the current data group. Upon receipt of the last byte of the pCRC field, the received pCRC and
computed pCRC shall be compared. If they do match (i.e., no pCRC error) then the SCSI initiator port
shall negate the ACK signal.

If received pCRC and computed pCRC do not match (i.e., a pCRC error is detected), or if an improperly
formatted data group is transferred, then the SCSI initiator port shall create an attention condition or before
the last transfer of the data group. When the SCSI target port switches to a MESSAGE OUT phase the
SCSiI initiator port should send an INITIATOR DETECTED ERROR message (see 16.3.5) to the SCSI
target port. This message notifies the SCSI target device that data contained within the data group was
invalid.

If the SCSI target port does not retry transferring the information transfer or it exhausts its retry limit the
SCSI target port shall go into a STATUS phase and send a CHECK CONDITION status with a sense key
set to ABORTED COMMAND and an additional sense code set to INITIATOR DETECTED ERRPR
MESSAGE RECEIVED for the task associated with the received INITIATOR DETEGTED ERRPR
message.

10.7.3.3.7 Data Group Pad field and pCRC field transfer to SCSI target port

If the 1/O signal is false (i.e., transfer to the SCSI target port), the SCSI initiator, port determines the data
field transfer is complete by detecting an assertion of the P_CRCA signal{if the REQ signal is asserted
(i.e., pad field required) the SCSI initiator port shall first transfer the two-pad bytes, then the four pCRC
bytes. If the REQ signal is negated (i.e., no pad field required) the SCSHnitiator port shall transfer the fpur
pCRC bytes.

Pad field data and pCRC field data are transferred using the.same negotiated transfer period as the data
field data.

The SCSI target port may continue to send REQs, up to\the negotiated offset, for the next data group. The
SCSI target port shall not transition REQ with P_CREA’asserted until the SCSI initiator port has responded
with all ACK transitions for the previous data group.

When the SCSI initiator port detects an assertion of the P_CRCA signal and the REQ signal is asserted
(i.e., pad field required) it shall then:

1) Transfer data bytes for all,outstanding REQs received prior to the REQ that had the P_CRCA
signal asserted;

2) drive the DB(15-0) sighals to their pad values;

3) delay at least one fransmit setup time;

4) negate the ACK'signal;

5) hold the DB(1540) signals valid for a minimum of one transmit hold time and hold the ACK signa
negated for-@minimum of one transmit assertion period,;

6) drive the'DB(15-0) signals to their pCRC values;

7) delayyatleast one transmit setup time;

8) asSeft the ACK signal;

9) <hold the DB(15-0) signals valid for a minimum of one transmit hold time and hold the ACK signa
asserted for a minimum of one transmit assertion period;

10) drive the DB(15-0) signals to their pCRC values;

11) delay at least one transmit setup time:

12) negate the ACK signal; and
13) hold the DB(15-0) signals valid for a minimum of one transmit hold time and hold the ACK signal
negated for a minimum of one transmit assertion period.

When the SCSI initiator port detects an assertion of the P_CRCA signal and the REQ signal is negated
(i.e., no pad field required) it shall then:
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1) Transfer data bytes for all outstanding REQs received prior to the REQ that had the P_CRCA
signal asserted;

2) drive the DB(15-0) signals to their pCRC values;

3) delay at least one transmit setup time;

4) assert the ACK signal,

5) hold the DB(15-0) signals valid for a minimum of one transmit hold time and hold the ACK signal

asserted for a minimum of one transmit assertion period;
6) drive the DB(15-0) signals to their pCRC values;
7) delay at least one transmit setup time;
8) negate the ACK signal; and

9) hold the DB(15-0) signals valid for a minimum of one transmit hold time and hold the ACK signal

negated for a minimum of one transmit assertion period

After either of the above sequences described in this subclause is complete the SCSI targetpeort has

ended a data group transfer.

As a result of a data group always being an even number of transfers, the REQ and A€K signals
negated both before and after the transmission of the data group.

The SCSI target port shall read the value of the DB(15-0) signals within one receive hold time of
transition of the ACK signal.

The SCSil initiator port shall use the pad bytes, if any, in the generation of the'transmitted pCRC. The S
target port shall then use those pad bytes, if any, for checking against@he"’computed pCRC for the cur
data group. Upon receipt of the last byte of the pCRC field, the recéived pCRC and computed pCRC s
be compared.

If received pCRC and computed pCRC do not match (i.e., ¢/ pCRC error is detected), or if an imprope
formatted data group is transferred, then the associated data group shall be considered invalid.

If the SCSI target port does not retry transferring the“information transfer or it exhausts its retry limit

are
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SCSI target device shall go into a STATUS phase*and send a CHECK CONDITION status with a semnse

key set to ABORTED COMMAND and an additional sense code set to SCSI PARITY ERROR for the t
associated with the pCRC error.

10.7.4 Paced transfer
10.7.4.1 Paced transfer overview

If a paced transfer agreeménthas been established it shall be used in DT DATA phase and information

sk

init

transfers shall be used. The transfer agreement also specifies the REQ/ACK offset and the transfer peiiod

(see 4.12).

When paced transfers are being used data shall be transferred using DT data transfers on 16-bit w
buses that transmit and receive data using LVD transceivers.

If drivepprecompensation is enabled at the SCSI device, that SCSI device shall apply dri
precempensation to all the data, parity, REQ, and ACK signals.

ide

ver

During paced DT data transfers. if the phase of the P1 signal indicates data is valid (see 10.7.4.3) on R

Q

or ACK assertions, data shall be clocked by the originating SCSI device by both the assertion and negation
of the REQ or ACK signal lines. The receiving SCSI device shall clock DT data on both the assertion and

negation of the REQ or ACK signal line after having been processed by the receiving SCSI device. If
phase of the P1 signal indicates data is invalid on REQ or ACK assertions, data shall not be clocked by

the
the

originating SCSI device and shall be ignored by the receiving SCSI device. If driver precompensation is
enabled at the originating SCSI device, the originating SCSI device shall apply driver precompensation to

all the data signals, the P_CRCA signal, the P1 signal, and the REQ, and or ACK signal.


https://standardsiso.com/api/?name=0e83ec23de4e6a2e706c51fd2c8fabc9

14776-115 © ISO/IEC:2004(E) 169

For paced DT DATA IN phases the REQ/ACK offset specifies the maximum number of data valid state
REQ assertions (see 10.7.4.3) that shall be sent by the SCSI target port in advance of the number of ACK
assertions received from the SCSI initiator port. If the number of data valid state REQ assertions exceeds
the number of ACK assertions by the REQ/ACK offset, the SCSI target port shall change P1 to enable the
data invalid state prior to the next assertion of REQ and shall not change P1 to enable a data valid state
until after the next ACK assertion is received. For successful completion of a paced DT DATA IN phase the
number of data valid state REQ assertions and ACK assertions shall be equal. Each assertion indicates a
single 32-bit data transfer.

For paced DT DATA OUT phases the REQ/ACK offset specifies the maximum number of REQ assertions
that shall be sent by the SCSI target port in advance of the number of data valid state ACK assertions

received from the SCSI initiator port If the number of REQ assertions exceeds the number of data valid
state ACK assertions by the REQ/ACK offset, the SCSI target port shall not assert REQ until after théynext
data valid state ACK assertion is received. For successful completion of a paced DT DATA OUT phase the
number of REQ assertions and data valid state ACK assertions shall be equal. Each assertion.indicates a
single 32-bit data transfer.

Implementors shall not use the following subclauses for timing requirements. For timingrequirements $ee
9.2.

10.7.4.2 Paced transfer training pattern
10.7.4.2.1 Training pattern overview

After any PPR negotiation occurs that enables paced transfers, a training pattern shall be transferred at the
start of the first DT data phase for each data transfer direction regardless of the negotiated value of the RTI
bit (see 4.12.4.6.8).

If retain training information is disabled (see 4.12.4.6.8) a.training pattern shall be transferred at the stant of
the first DT data phase for each data transfer direction after each physical connect and physical reconngct.
The training pattern shall not be transferred again untilafter a physical disconnection occurs.

If the retain training information is enabled (see*4.12.4.6.8) a training pattern shall be transferred at the
start of the first DT data phase for each data transfer direction after the retain training information is
enabled. The SCSI device shall save training configuration values for each |_T nexus that has negotiied
to retain training information. The SCSI device shall use the saved training configuration values for all
paced transfers. The SCSI target part’may retrain an |_T nexus if it determines the training configuration
values are invalid, without having te’renegotiate the retain training information protocol option.

NOTE 32 - The training cenfiguration values are vendor specific.

If the retain training information is enabled and a port changes from a SCSI initiator port to a SCSI target
port that SCSI target port shall retrain if the saved training configuration values were saved while the port
was a SCSI initiator port.

The trainingspattern for a DATA IN phase shall conform to 10.7.4.2.2. The training pattern for a DATA QUT
phase shall conform to 10.7.4.2.3. The receiving SCSI device shall use some or all elements of the training
pattern\to achieve deskewing (see 10.7.4.5). The transmitting SCSI device shall not make an intentignal
shift.in relative timing between the data bus signals and the REQ or ACK signal during the DT data phase.

NOTE 33 - The requirement to not intentionally change relative timing does not include the effects of ISI,
noise, or jitter.

The training pattern consists of three sections; A, B, and C. Each section contains a different pattern that
may be used to train circuits within a receiver.
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10.7.4.2.2 DT DATA IN phase training pattern
The SCSI target port shall indicate a training pattern is going to occur on a DT DATA IN phase by:
1) Releasing SEL for a minimum of two system deskew delays;

2) asserting the SEL signal a minimum of two system deskew delays; and
3) then asserting the REQ signal.

The SCSI target port shall begin the section A of its training pattern only after all the signal restrictions
between information transfer phases listed in 10.12 or the signal restrictions between a RESELECTION

phase and a DT DATA IN phase listed in 10.6.2 are met.

For fast-160, the SCSI target port shall transmit the training pattern as described by section A, sectiorn
and section C in this subclause. For fast-320 the SCSI target port shall transmit the training pattern
described by section A, section B, and section C in this subclause except that the polarity of DB(0, 1, 4
9, 10, 13, 14, and P_CRCA) shall be inverted during transmission of section A, section B,,and sectio
(i.e., where it is specified that these signals shall be asserted, they shall be negated,"and where i

B,
as
, 5,
h C
tis

specified that these signals shall be negated, they shall be asserted). These signals shall return to their

normal polarity after completion of training pattern transmission.

Start of section A:
1) if precompensation is enabled then set the drivers to the strong driver state;
2) simultaneously assert REQ, P1, P_CRCA, and DB(15-0) signals;
3) wait 200 ns (e.g., the equivalent of 32 transfer periods at fast-160Y;
4) simultaneously negate REQ, P1, P_CRCA, and DB(15-0) signals;
5) wait 200 ns (e.g., the equivalent of 32 transfer periods at fast-160);
6) set precompensation to negotiated state;
7) negate SEL signal;
8) simultaneously assert and negate REQ, P1, P_CREA, and DB(15-0) signals at the negotiated
transfer period for 800 ns (e.g., the equivalent 6f128 transfer periods at fast-160);
Start of section B:
1) wait 1200 ns from the first assertion of REQ'in step 2 of section A (e.g., the equivalent of 192
transfer periods at fast-160);
2) keep the P1, P_CRCA, and DB(15-0),signals negated while continuing to assert and negate RH

at the negotiated transfer period:far 50 ns (e.g., the equivalent of 8 transfer periods at fast-160};

3) keepthe P1, P_CRCA, DB(15-0), and REQ signals negated for an additional 50 ns;
4) simultaneously assert and-hegate P1, P_CRCA, and DB(15-0) signals at twice the negotiated

FQ

transfer period (i.e., simultaneously repeat a 1100b bit pattern on each signal) while asserting and

negating REQ for 3Q0'ns at the negotiated transfer period (e.g., the equivalent of 48 transfer
periods at fast-16Q);and
Start of section C:

1) assert and négate REQ at the negotiated transfer period for 800 ns and at the same time asse
and negateP1 at twice the negotiated transfer period while repeating a 0000010011111011b bi
pattern-oneach of the P_CRCA and DB(15-0) signals (e.g., the equivalent of 128 transfer perio
at fast-160).

The SCSljinitiator port shall begin its training pattern independent of the start of the SCSI target pq
training pattern if it detects the SEL, MSG, and /O true and C/D false on the first assertion of the R
sighal. The SCSI initiator port shall transmit the following training pattern:

rts

EQ

1) assert ACK signal within 200 ns of the first REQ assertion;

2) if precompensation is enabled then set the drivers to the strong driver state;
3) wait 200 ns (e.g., the equivalent of 32 transfer periods at fast-160);

4) negate ACK signal;

5) wait 200 ns (e.g., the equivalent of 32 transfer periods at fast-160);

6) set precompensation to negotiated state; and

7) assert and negate ACK signal at the negotiated transfer period for 400 ns (e.g., the equivalent of
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64 transfer periods at fast-160).

At the completion of its training pattern the SCSI target port continues asserting and negating the REQ
signal at the negotiated transfer period (e.g., 6,25 ns at fast-160) and the P1 signal at twice the negotiated
transfer period (e.g., 12,5 ns at fast-160). When the SCSI target port is ready to transfer data it shall

reverse the phase of P1 (see 10.7.4.3).
10.7.4.2.3 DT DATA OUT phase training pattern

The SCSI target port shall request a training pattern on a DT DATA OUT phase by asserting the SEL sig
a minimum of two system deskew delays before asserting the REQ signal.

nal

The SCSI target port shall begin its training pattern only after all the signal restrictions between informa1|ion

transfer phases listed in 10.12 or the signal restrictions between a SELECTION phase and a BT.DA
OUT phase listed in 10.5.3 are met. The SCSI target port shall transmit the following training pattern:

1) if precompensation is enabled then set the drivers to the strong driver state;

2) simultaneously assert REQ and P_CRCA signals;

3) wait 200 ns (e.g., the equivalent of 32 transfer periods at fast-160);

4) simultaneously negate REQ and P_CRCA signals;

5) wait 200 ns (e.g., the equivalent of 32 transfer periods at fast-160);

6) set precompensation to negotiated state;

7) negate SEL signal;

8) simultaneously assert and negate REQ and P_CRCA signals_ for,/400 ns (e.g., the equivalent of
transfer periods at fast-160);

9) negate REQ and P_CRCA for at least 100 ns (e.g., the equivalent of 16 transfer periods at
fast-160); and

10) the SCSI target port shall begin asserting and negating’REQ to indicate to the SCSI initiator po
valid data may be sent. The number of REQ assertions shall not exceed the negotiated REQ/A
offset.

The SCSI initiator port shall begin the section A af its training pattern independent of the start of the S

target ports training pattern if it detects the SElband MSG true, and C/D and /O false on the first asser]ion

of the REQ signal. The SCSI initiator port shall'transmit the training pattern described by section A, sec
B, and section C in this subclause:

TA

CSI

ion

For fast-320 the SCSI initiator port-shall transmit the training pattern described by section A, section B, and

section C in this subclause exceptthat the polarity of DB(0, 1, 4, 5, 9, 10, 13, and 14) shall be inver|
during transmission of section‘A, section B, and section C (i.e., where it is specified that these signals s
be asserted, they shall be négated, and where it is specified that these signals shall be negated, they s
be asserted). These signals shall return to their normal polarity after completion of training patt
transmission.

Start of section-A:
1) if precompensation is enabled then set the drivers to the strong driver state;
2) simultaneously assert ACK, P1, and DB(15-0) signals within 200 ns of the first REQ assertion
(e.g., the equivalent of 32 transfer periods at fast-160);
3),~wait 200 ns (e.g., the equivalent of 32 transfer periods at fast-160);
4) simultaneously negate ACK, P1, and DB(15-0) signals;

ted
hall
hall
Brn

5) wait 200 ns:

6) set precompensation to negotiated state;

7) simultaneously assert and negate ACK, P1, and DB(15-0) signals at the negotiated transfer period

for 800 ns (e.g., the equivalent of 128 transfer periods at fast-160);
Start of section B:
1) wait the 1200 ns from the first assertion of ACK in step 2 of section A (e.g., equivalent of 192
transfer periods at fast-160);
2) keep the P1, and DB(15-0) signals negated while continuing to assert and negate ACK at the
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negotiated transfer period for 50 ns (e.g., the equivalent of 8 transfer periods at fast-160);
3) keep the P1, DB(15-0), and ACK signals negated for an additional 50 ns;
4) simultaneously assert and negate P1 and DB(15-0) signals at twice the negotiated transfer peri

od

(i.e., simultaneously repeat a 1100b bit pattern on each signal) while asserting and negating ACK

300 ns (e.g., the equivalent of 48 transfer periods at fast-160); and
Start of section C:
1) assert and negate ACK at the negotiated transfer period for 800 ns and at the same time asser

t

and negate P1 at twice the negotiated transfer period while repeating a 0000010011111011b bit
pattern on each of the DB(15-0) signals (e.g., the equivalent of 128 transfer periods at fast-160).

At the completion of its training pattern the SCSI initiator port continues asserting and negating the A

CK
ice

Qignal at the npgmiafpd transfer pprind (p g 625ns transfer pprind at fast-1 60) and the P1 Qignal at fy
the negotiated transfer period (e.g., 12,5 ns transfer period at fast-160). When the SCSI initiator_por
ready to transfer data and the REQ/ACK offset value is not zero it shall reverse the phase of-R2 (4
10.7.4.3).

10.7.4.3 P1 data valid/invalid state transitions

10.7.4.3.1 P1 data valid/invalid state transitions overview

The transmitting SCSI device port shall indicate the start of a data valid state by reversing the phase of

tis
ee

the

P1 signal coincident with a REQ or ACK assertion. This is accomplished by‘withholding the next transifion

of P1 at the start of the first two transfer periods of valid data. Beginning-with the third valid data word,
shall be toggled every two transfer periods, coincident with a REQ-or ACK assertion. The minim
duration of the data valid state is two transfer periods, and the data valid state shall consist of an e
number of transfer periods.

Anytime the sending SCSI device port pauses the sending’of data, it shall reverse the phase of P1
withholding the next transition of P1 at the start of the fitst two transfer periods that have invalid dé

P1
um
en

by
ita.

Beginning with the third transfer period with invalid data; P1 shall be toggled every two transfer peripds

until valid data is sent. The data invalid state shallhfave at least one transition of P1 before chang
states. The minimum data invalid time is four transfer periods. This ensures a maximum run length of th
cycles for P1. The data invalid state shall last aneven number of transfer periods.

From the data invalid state, the sending\SCSI device port may resume sending data by reversing
phase of P1 again.

P1 has the same transmit setup and hold time requirements as data and shall always be detected by
receiving device on the assertien‘edge of the delayed clocked REQ or ACK signal.

ing
ree

the

the

See figure 73 for examples of how the P1 signal is used to determine when the REQ or ACK transition

clocks valid data.
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DT Data In phase example

a3aRaRaRERERaT LTSRS LITITIN

DT Data Out phase example

7] N
e T

O - Data is valid on indicated transition

n
e

"2 TKFAFFopop

X - Data is invalid on indicated transition

Note: The number of valid transitions shall not exceed the REQ/ACK offset (see 10.7.4.1).

Figure 73 - Usage of P1 to establish data‘Valid and data invalid states
10.7.4.3.2 Starting pacing transfers at end of training-pattern
See 10.7.4.2 for the description of starting a data‘valid state after a training pattern.
10.7.4.3.3 Starting pacing transfers with no training pattern

Before starting the DT DATA IN phase'the SCSI target port shall wait at least two system deskew delqys
after the SEL signal is negated before the first assertion of the REQ signal.

The DT DATA IN phase witheuttraining starts on the first assertion of REQ if the SEL is not asserted.
The SCSI target port shallLbegin pacing transfers only after meeting all the following:
a) signal restrictions between information transfer phases listed in 10.12;
b) the signal-restrictions between a RESELECTION phase and a DT DATA IN phase listed in 10.6.2;
and

c) thesignal restrictions between a SELECTION phase and a DT DATA OUT phase listed in 10.5{3.

The SESI target port shall begin pacing transfers by:

simultaneoushiw s-assertion-g a argetpg hall-beg ng

P1 at twice the negotiated transfer period (e.g., 12,5 ns for fast-160);

2) SCSltarget port shall assert and negate P1 for at least 100 ns (e.g., the equivalent of 16 transfer
periods for fast-160); and

3) the SCSI target port may establish a data valid state as described in 10.7.4.3.1.

The DT DATA OUT phase without training starts on the first assertion of REQ if the SEL is not asserted.
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The SCSI target port shall begin pacing transfers only after meeting all the following:

a) signal restrictions between information transfer phases listed in 10.12;

b) the signal restrictions between a RESELECTION phase and a DT DATA IN phase listed in 10.6.2;

and

c) the signal restrictions between a SELECTION phase and a DT DATA OUT phase listed in 10.5.3.

The SCSil initiator port shall begin pacing transfers by:

1) simultaneously with the assertion of ACK the SCSI initiator port shall begin asserting and negati
P1 at twice the negotiated transfer period (e.g., 12,5 ns for fast-160);

ng

er

2) SCSlinitiator port shall assert and negate P1 for at least 100 ns (e g the equivalent of 16 tran
periods for fast-160); and
3) the SCSl initiator port may establish a data valid state as described in 10.7.4.3.1.

10.7.4.3.4 Ending pacing transfers

After transmitting the last data word of a DT DATA IN phase the SCSI target port,shall end pacing
waiting for all REQs to be responded to by ACKs then negate the REQ and P1 signals. After the S
target port stops asserting and negating REQ it shall not assert REQ again until the’requirements in 10
are met.

After transmitting the last data word of a DT DATA OUT phase the SCSI initiator port shall:

a) continue asserting and negating the ACK and P1 signals uftil‘it detects a change to the C/D,
or MSG signals; and

b) negate the ACK and P1 signals within 200 ns of detecting a change to the C/D, I/O, or M
signals.

When the SCSI target port changes from a DT DATA OUT phase to any other phase it shall wait at lea
bus settle delay plus a data release delay before assefting REQ and shall ignore any ACK transitions fo
least a bus settle delay plus a data release delay after transitioning the C/D, 1/0O, or MSG signals.

10.7.4.4 Paced information unit transfer

Information units shall be transferred>on the DT DATA OUT phase and the DT DATA IN phase, and
information units’ embedded iuCRC shall be used to detect information unit data errors.

If the 1/O signal is true (i.e., transfer to the SCSI initiator port) and the phase of the P1 signal indicates d
is valid, to transfer SPI infarmation units the SCSI target port:

1) shall drive the DB(15-0) signals to their values simultaneously with the next REQ signal asserti

2) shall hold the’DB(15-0) signals valid for a minimum of one transmit hold time;

3) shall drivethe DB(15-0) signals to their values simultaneously with the next REQ signal negatid
and

4) shalkhold the DB(15-0) signals valid for a minimum of one transmit hold time.

If the-J/O signal is true (i.e., transfer to the SCSI initiator port), to receive SPI information units the S(
initiator port shall:

by
CSI
12

5t a
I at

the

ata

CSI

1) Read the value on the DB(15-0) signals within one receive hold time of the transition of the REQ

signal; and
2) respond with an ACK signal assertion after each REQ assertion/negation pair.

If the I/O signal is false (i.e., transfer to the SCSI target port) and the phase of the P1 signal indicates d
is valid, to transfer SPI information units the SCSI initiator port:

ata
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1) Shall wait until detecting a REQ assertion;

2) shall drive the DB(15-0) signals to their values simultaneously with the next ACK signal assertion;

3) shall hold the DB(15-0) signals valid for a minimum of one transmit hold time;

4) shall drive the DB(15-0) signals to their values simultaneously with the next ACK signal negation;

and
5) shall hold the DB(15-0) signals valid for a minimum of one transmit hold time.

If the 1/O signal is false (i.e., transfer to the SCSI target port), to receive SPI information units the SCSI

target port:

1) Shall read the value of the DB(15-0) signals within one receive hold time of the transition of the

ACK signal

If write flow control is enabled and the current SPI data stream information unit is the last SP| data.stre
information unit of the stream then:

1) The SCSI target port shall assert the P_CRCA signal a minimum of a flow control transmit setu
time before the end of the last information unit and shall keep the P_CRCA signal asserted for
flow control transmit hold time;

2) The SCSI target port shall not assert the P_CRCA signal until a minimum.of‘a flow control hold
time after the end of the previous information unit; and

3) The SCSI target port shall negate the P_CRCA signal a minimum of.a flow control transmit set
time before the start of the next information unit.

NOTE 34 - The earlier in a SPI data stream information unit that the SCSl target port asserts the P_CRCA
signal, the better the SCSI initiator port may manage data pre-fetch.

As a result of a SPI information unit always being an even nomber of transfers, the REQ and ACK sign
are negated both before and after the transmission of thexSPI information unit.

Paced information unit transfers exception handling canditions are defined in 10.7.3.3.3, and 10.7.3.3.4.

10.7.4.5 Deskewing
The deskewing technique used in the receiving SCSI device is vendor specific. Any technique that wo
with the specified training pattern and_complies with the specified receive skew compensation tim
requirement is allowed. Deskewing-shall only be enabled for paced transfers.

10.7.5 Wide transfer

Wide data transfers shall’'be”used for DT DATA phases. Wide data transfer may be used in the ST DA
phase only if a wide transfer agreement is in effect (see 4.12).

All SCSI devicesshall support narrow data transfers.
During narrew transfers, all information shall be transferred in bytes across the DB(7-0) and DB(P_CR(

signals.@n)the SCSI bus. At the receiving SCSI device the DB(15-8) (if present) and DB(P1) (if presq
signalS:are undefined.

[\ o]

P
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rks
ng
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Ddring wide transfers, the first and second information bytes for each DATA phase shall be transfer

red

across the DB(7-0) and DB(15-8) signals, respectively, on the SCSI bus. Subsequent pairs of information

bytes are likewise transferred in parallel across the SCSI bus (see table 43).

The IGNORE WIDE RESIDUE message may be used to indicate that the last byte of a data field or the |
data byte of information unit is undefined.

ast
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Table 43 - Wide SCSI byte order

SCSI Bus Data
Transfer
transfer
number )
15.....8 7.0 width
1 N/A w 8-bit
2 N/A X
3 N/A Y
4 N/A z
1 X w 16-hit
2 z Y
When transferring consecutive bytes W, X, Y, and Z across. the buses,
they are transferred as shown in this table.
This table does not necessarily represent how these.bytes are stored in
memory.

If the last information byte transferred does not fall on the BB(15-8) signals for a 16-bit wide transfer t:l\en
the values of the remaining higher-numbered bits are undefined. However, when using parity protection
the DB(P1) signal for this undefined byte shall be valid foFwhatever data is placed on the bus.

10.8 COMMAND phase

10.8.1 COMMAND phase description

The COMMAND phase allows the .SCSI target device to request command information from the SCSI
initiator device.

The SCSI target port shall assert the C/D signal and negate the I/O and MSG signals during the REQ/ACK
handshakes of this phase.

A QAS-capable SCShinitiator port shall wait a minimum of a QAS non-DATA phase REQ(ACK) period to
assert ACK after,detecting the assertion of REQ.

A QAS-capable 'SCSI initiator port shall assert ACK for a minimum of a QAS non-DATA phase REQ(ACK)
period apd shall keep the command data valid until the negation of ACK.

10.8:22COMMAND phase exception condition handling

[ 2N SOl tova

H-the-SCSHarget-pori-tdetectsonre-ormoreparity-errors-on-the-eommant-bytest+ecetvetitmaytetry-the

J M M Y b4 ' > J
command by switching to the MESSAGE IN phase and sending a RESTORE POINTERS message. The
SCSI target port shall then switch to the COMMAND phase to receive the original command.

If the SCSI target port does not retry the COMMAND phase or it exhausts its retry limit it shall return
CHECK CONDITION status and set the sense key to ABORTED COMMAND and the additional sense
code to SCSI PARITY ERROR.
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10.9 DATA phase

10.9.1 DATA phase overview

DATA phase is a term that encompasses both the ST DATA phases and the DT DATA phases. ST DATA
phase is a term that encompasses both the ST DATA IN phase and ST DATA OUT phase. DT DATA phase

is a term that encompasses both the DT DATA IN phase, and the DT DATA OUT phase.

10.9.2 DT DATA IN phase

The DT DATA IN phase allows the SCSI target device to request that data be sent to the SCSI initiator

Al .

The SCSI target port shall assert the I/O and MSG signals and negate the C/D signal during the, REQ/A
handshakes of this phase.

10.9.3 DT DATA OUT phase

The DT DATA OUT phase allows the SCSI target device to request that data be sent from the SCSI initia
device to the SCSI target device using DT data transfers.

The SCSI target port shall assert the MSG signal and negate the C/D and I/O.signals during the REQ/A
handshakes of this phase.

10.9.4 ST DATA IN phase

The ST DATA IN phase allows the SCSI target device to request that data be sent to the SCSI initig
device from the SCSI target device using ST data transfers.

The SCSI target port shall assert the I/O signal and negate the C/D and MSG signals during the REQ/A
handshakes of this phase.

10.9.5 ST DATA OUT phase

The ST DATA OUT phase allows the SCSltarget device to request that data be sent from the SCSI initia
device to the SCSI target device using ST data transfers.

The SCSI target port shall negate the C/D, 1/0, and MSG signals during the REQ/ACK handshakes of
phase.

10.10 STATUS phase

10.10.1 STATUS-phase description

The STATUS phase allows the SCSI target device to request that a status byte be sent from the S¢
target dévice to the SCSI initiator device.

The SCSI target port shall assert the C/D and I/O signals and negate the MSG signal during the REQ/A

CK

\tor

CK

tor

CK

\tor

his

CSI

CK

handshake of this phase.

A QAS-capable SCSiI initiator port shall wait a minimum of one QAS non-DATA phase REQ(ACK) period to

assert ACK after detecting the assertion of REQ.

A QAS-capable SCSI initiator port shall assert ACK for a minimum of one QAS non-DATA phase

REQ(ACK) period.
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10.10.2 STATUS phase exception condition handling
If the SCSI initiator port detects a parity error on the status byte the SCSI initiator port shall create an
attention condition. When the SCSI target port switches to a MESSAGE OUT phase the SCSI initiator port

should send an INITIATOR DETECTED ERROR message (see 16.3.5) to the SCSI target port. This
message notifies the SCSI target device that the status byte was invalid.

10.11 MESSAGE phase

10.11.1 MESSAGE phase overview

The MESSAGE phase Is a term that reierences enner a MESSAGE IN, of a MESSAGE OUT phase.
Multiple messages may be sent during either phase. The first byte transferred in either of these phasges
shall be either a single-byte message or the first byte of a multiple-byte message. Multiple-byte messages
shall be wholly contained within a single MESSAGE phase.

10.11.2 MESSAGE IN phase

The MESSAGE IN phase allows the SCSI target port to request that messages, be sent to the SCSI
initiator port from the SCSI target port.

The SCSI target port shall assert the C/D, I/O, and MSG signals during the\REQ/ACK handshakes of this
phase.

A QAS-capable SCSI initiator port shall wait a minimum of one QAS-hon-DATA phase REQ(ACK) period to
assert ACK after detecting the assertion of REQ.

A QAS-capable SCSI initiator port shall assert ACK fora minimum of one QAS non-DATA phase
REQ(ACK) period.

10.11.3 MESSAGE IN phase exception condition‘handling

If the SCSI initiator port detects a parity errof:gA any message byte it receives the SCSI initiator port shall
create an attention condition. When the SCSI target port switches to a MESSAGE OUT phase the SCSI
initiator port shall send a MESSAGE PARITY ERROR message (see 16.3.7) to the SCSI target port. This
message notifies the SCSI target device that the message in byte was invalid.

10.11.4 MESSAGE OUT phase

The MESSAGE OUT phase-allows the SCSI target port to request that messages be sent from the SCSI
initiator port to the SCSI target port. The SCSI target port invokes this phase in response to the attention
condition created by:the SCSI initiator port (see 12.2).

The SCSI targetport shall assert the C/D and MSG signals and negate the 1/O signal during the REQ/ACK
handshakes 0f this phase. The SCSI target port shall handshake bytes in this phase until the attention
conditionris‘cleared, except when rejecting a message.

A QAS=capable SCSI initiator port shall wait a minimum of one QAS non-DATA phase REQ(ACK) period to
dssert ACK after detecting the assertion of REQ.

A QAS-capable SCSI initiator port shall assert ACK for a minimum of one QAS non-DATA phase
REQ(ACK) period and shall keep the message data valid until the negation of ACK.

If the SCSI target port receives all of the message bytes successfully (i.e., no parity errors), it shall indicate
that no retry is being attempted by changing to any information transfer phase other than the MESSAGE
OUT phase and transferring at least one byte. The SCSI target port may also indicate it has successfully
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received the message bytes by changing to the BUS FREE phase (e.g., after receiving ABORT TASK S
LOGICAL UNIT RESET, or TARGET RESET messages).

10.11.5 MESSAGE OUT phase exception condition handling

ET,

If the SCSI target port detects one or more parity errors on the message bytes received, it may request a
retry of the messages by asserting the REQ signal after detecting that the attention condition has been

cleared and prior to changing to any other phase. The SCSI initiator port, upon detecting this conditi

on,

shall resend all of the previous message bytes in the same order as previously sent during this phase.
When resending more than one message byte, the SCSI initiator port shall re-establish the attention

condition as described in 12.2.

If the SCSI target port does not retry the MESSAGE OUT phase or it exhausts its retry limit it may;

a) return CHECK CONDITION status and set the sense key to ABORTED COMMAND and|the
additional sense code to MESSAGE ERROR or;
b) indicate a protocol error by performing an unexpected bus free.

ignore all remaining messages sent under one attention condition after a parity error is detected. Whe
sequence of messages is resent by a SCSI initiator port because of a SCS|target port detected p
error, the SCSI target port shall not act on any message that it acted on the first time received.

10.12 Signal restrictions between phases

When the SCSI bus is between two information transfer phases{.the following restrictions shall apply to
SCSI bus signals:

a) The BSY and ACK signals shall not change.

b) If paced transfers are disabled the SEL signapshall not change.

c) The REQ signal shall not change until it issasserted to qualify the start of a new phase.
d) The C/D, I/O, MSG, DATA BUS, DB(P_CRCA), and DB(P1) sighals may change.

system deskew delay from the negation of the last REQ of a paced transfer data phase.

f) If paced transfers are enabled the-SEL signal may change.

g) When switching the DATA BUS or DB(P_CRCA) signal direction from out (i.e., SCSI initiator
driving) to in (i.e., SCSI target port driving), the SCSI target port shall delay driving the DATA B
DB(P_CRCA), and/or, DB(P1) by at least one data release delay plus one bus settle delay a
asserting the 1/0 signal and the SCSI initiator port shall release the DATA BUS, DB(P_CRCQ
and/or DB(P1) no‘later than one data release delay after the transition of the 1/O signal to tr
When switchjng the DATA BUS, DB(P_CRCA), and/or DB(P1) direction from in (i.e., SCSI tar]
port driving).te‘out (i.e., SCSI initiator port driving), the SCSI target port shall release the DA
BUS, DB(PLCRCA), and/or DB(P1) no later than one system deskew delay after negating the
signal{The SCSI initiator port shall drive the DATA BUS, DB(P_CRCA), and/or DB(P1) no soo
than\one system deskew delay after the detection of the negation of the 1/O signal.

h) Theé DB(P_CRCA) signal direction may switch direction while the DATA BUS and/or DB(P1) d
not (e.g., changing from COMMAND phase to DT DATA OUT phase). When switching
DB(P_CRCA) signal direction from out (i.e., SCSI initiator port driving) to in (i.e., SCSI target

The SCSI target port may act on messages as received as long as no parity errof\is‘detected and }ay

a
rity

the

e) If paced transfers are enabled the C/P) I/O, and MSG signals shall not change for at least ¢ne

ort
US,
ter
A),
Le.
get
TA
I/O
her

hes
the
ort

driving), the SCSI target port shall delay driving the DB(P_CRCA) by at least one data relegse
I : I N , N I ﬂ:all

release the DB(P_CRCA) signal no later than one data release delay after the transition of the C/D
signal to false. When switching the DB(P_CRCA) signal direction from in (i.e., SCSI target port
driving) to out (i.e., SCSI initiator port driving), the SCSI target port shall release the DB(P_CRCA)
signal no later than one system deskew delay after asserting the C/D signal. The SCSI initiator
port shall negate the DB(P_CRCA) signal no sooner than one system deskew delay after the

detection of the assertion of the C/D signal.
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i) The ATN and RST signals may change as defined under the descriptions for the attention
condition (see 12.2) and bus reset condition (see 12.3).
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11 DATA BUS protection

11.1 DATA BUS protection overview

The DB(P_CRCA) signal and the DB(P1) signal are used to generate parity or control the transfer of pCRC

information on the DATA BUS.
11.2 ST DATA BUS protection using parity

For ARBITRATION phase the DB(P_CRCA) and DB(P1) signals shall not be checked for parity errors.

For SELECTION and RESELECTION phases valid parity is determined by rules in table 44.

Table 44 - Parity checking rules for SELECTION and RESELECTION phaSes

Action Condition
Check for odd parity on: If at least one bit is active on:
DB(7-0,P_CRCA) DB(15-0,P_CRCA,P1)
DB(15-8,P1) DB(15-8,P1)

NOTE 35 - These rules are necessary to permit interoperationef\SCSI devices with different DATA BUS
widths. For example, if an 8-bit SCSI device selects a 16-bit SCSI device, the 16-bit SCSI device
observes invalid parity on the upper 8 bits of the DATA BUS,

For COMMAND, MESSAGE, and STATUS phases.the DB(P_CRCA) signal shall indicate odd parity
DB(7-0). The DB(P1) signal shall not be checked,

For ST DATA phases the DB(P_CRCA) signakshall indicate odd parity for DB(7-0). If narrow transfers
indicate odd parity for DB(15-8). If wide transfers are enabled and the last information byte transfer
does not fall on the DB(15-8) signals-the DB(P1) signal shall be valid for whatever data is placed on

bus.

Parity protection is not enabled during DT DATA phases.
11.3 DT DATA BUS protection using CRC

11.3.1 DT DATA\BUS protection using CRC overview

When pCRC protection or iuCRC protection are enabled the error detecting code is a 32-hit (i.e., four by
Cyclic.Redundancy Check (CRC), referred to as CRC-32. It is also used by several other device
standards. Four CRC bytes are transferred with data to increase the reliability of data transfers

for

are

enabled the DB(P1) signal shall not be_checked. If wide transfers are enabled the DB(P1) signal shall

red
the

te)
1/O

133 2 Error dataction canabhilitias
O H-o+—eetecHoR-capastHtes

The CRC detects all single bit errors, any two bits in error, or any combination of errors within a sin
32-bit range.

gle
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11.3.3 Order of bytes in the CRC field

Figure 74 shows how transmitted data is used to calculate the CRC and how the CRC information is then
transmitted.
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DATA TRANSMISSION

Time
-
15 87 0 15 87 0
Value 1 Value 0 Value 3 Value 2 WIDE BUS
CALCLILATION

31 0

Value 0 Value 1 Value 2 Value 3
7 0 7 0 7 0 7 0
31 >< >< 0

Value 0 Value 1 Value 2 Value 3
0 7 0 7 0 7 0 7

31 0
CRC GENERATOR
31 0
Invert bits

31 0

CRCO CRC1 CRC 2 CRC 3
0 7 0 7 0 7 0 7
31 >< >< 0

CRC.0 CRC1 CRC 2 CRC 3
7 0 7 0 7 0 7 0

CRC TRANSMISSION
Time
-
15 87 0 15 87 0
CRC1 CRCO CRC 3 CRC 2 WIDE BUS

Figure 74 - CRC generation and transmission
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11.3.4 CRC generation and checking

The 32-bit generator polynomial used is:
32 26 23 22 16 12 11 10 8 7 5 4 2
XT+HXTT+HXTHEXTEXTEXTHEXT XX X XX XX+

This equals 104C11DB7h.

The remainder is generated by dividing the bytes in the data and pad fields by the generator polynomial,

modulo two. The remainder is generated 32 bits at a time.

The remainder is initialized to all ones (i.e., FFFF FFFFh). This is the seed value. It is reloaded at
beginning of each DT DATA phase and after each CRC is generated/checked.

The data transferred on the asserting edge of a REQ or an ACK is bit-reversed and becaomes the m
significant 16 bits of the CRC generator's input. The data transferred on the negating edge of'a REQ of]
ACK is bit-reversed and becomes the least significant 16 bits of the CRC generator's input.

The most significant 16 bits of the CRC generator's output are bit reversed and the<one's complemen
this result forms the portion of the CRC field that is transferred on the asserting edge of the CRC RE(Q
ACK. The least significant 16 bits of the CRC generator's output are/bit’reversed and the on
complement of this result forms the portion of the CRC field that is transferred on the negating edge of
CRC REQ or ACK.

A unique remainder is generated by an error free data group. The Unique remainder polynomial of an e
free group is:

31 30 26 25 24 18 15 14 12 11 10 8 6 5 4 3
X +X +X +X +X +X +X +X FXHHFX O +X +X +X +X +X +X +X

This equals C704DD7Bh.
11.3.5 Test cases

Using the polynomial described in 11.3.4,'the CRC calculated for a 32-byte transfer of all O0h is: 55A
190Ah.

Using the polynomial described in 11.3.4, the CRC calculated for a 32-byte transfer of all FFh: ABO
FF6Ch.

the

oSt
an
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or
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the

ror
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Using the polynomial-described in 11.3.4, the CRC calculated for a 32-byte transfer of an incrementing

pattern from 00h to@Fh’is: 7E8Ah, 9126h.
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12 SCSI bus conditions
12.1 SCSI bus conditions overview

The SCSI bus has asynchronous conditions that cause the SCSI device to perform certain actions t
may alter the phase sequence.

hat

Furthermore, SCSI devices may not all be powered on at the same time. This standard does not address
power sequencing issues. However, each SCSI device, as it is powered on, should perform appropriate

internal reset operations and internal test operations. Following a power on to selection time after power
on, SCSI target devices should be able to respond with appropriate status and sense data to the TE

ing
ST

UNIT READY, INQUIRY, and REQUEST SENSE commands.
12.2 Attention condition

The attention condition allows a SCSI initiator port to inform a SCSI target port that the SCSI initiator f
has a message ready. The SCSI target port shall honor all valid attention conditions’by performin
MESSAGE OUT phase.

The SCSI initiator port may create an attention condition during the SELECTION phase and during
information transfer phases.

To create an attention condition during the SELECTION phase following normal arbitration, the S(
initiator port shall assert the ATN signal at least two system deskew delays before releasing the B|
signal.

To create an attention condition during the SELECTION,_ phase following a QAS, the SCSI initiator
shall assert the ATN signal at least two system deskew delays before asserting the SCSI target port’s
on the bus.

To create an attention condition during an information transfer phase, the SCSI initiator port shall ass
the ATN signal at least an ATN transmit setup’time before the specified transition of the ACK signal.
re-establish an attention condition during a-multi-byte MESSAGE OUT retry, the SCSI initiator port s
assert the ATN signal two system deskew’delays before asserting the ACK signal on the first messa
byte. To clear an attention condition-during an information transfer phase, the SCSI initiator port s
negate the ATN signal at least two system deskew delays before asserting the ACK signal. The S¢
initiator port shall not negate the ATN signal while the ACK signal is asserted during a MESSAGE O
phase.

The SCSi initiator port shall create the attention condition on or before the last information transfer in a
phase or information unit, for the attention condition to be honored before transition to a new bus phasg
information unit. Jf'the SCSI initiator port does not meet the attention condition setup time, the SCSI tan
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port may not honer the attention condition until a later bus phase or information unit, possibly resulting in

an unexpectéd-action. The SCSI initiator port shall keep the ATN signal asserted until the SCSI target
responds-ta’the attention condition.

Onceéthe SCSI target port has responded to the attention condition by going to MESSAGE OUT phase,
SCSilinitiator port shall keep the attention condition set if more than one message byte is to be transfern

ort

the
ed.

CSI

The SCSLlinitiator port shall clear the attention condition on the last message h\ln‘n to be sent_The S(

initiator port shall clear the attention condition while transferring the last byte of the messages indica
with a Yes in tables 60, 69, and 74. If the SCSI target port detects that the SCSI initiator port failed to m
this requirement, then the SCSI target port shall go to BUS FREE phase (see 10.2).

A SCSi target port shall respond to an attention condition with MESSAGE OUT phase as follows:

a) If an attention condition is detected during a COMMAND phase, the SCSI target port shall ente

ted
eet

r
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MESSAGE OUT phase after transferring part or all of the command descriptor block.

If an attention condition is detected during a DATA phase, the SCSI target port shall enter
MESSAGE OUT phase at the SCSI target port's earliest convenience (e.g., on a logical block
boundary). The SCSi initiator port shall continue REQ/ACK handshakes until it detects a change in
the C/D, I/0O, or MSG signals.

If an attention condition is detected during a STATUS phase, the SCSI target port shall enter
MESSAGE OUT phase after the status byte has been acknowledged by the SCSI initiator port.

If an attention condition is detected during a MESSAGE IN phase, the SCSI target port shall enter
MESSAGE OUT phase before it sends another message. This permits a MESSAGE PARITY
ERROR message from the SCSI initiator port to be associated with the appropriate message.

If an attention condition is detected during a SELECTION phase the SCSI target port shall enter

MESSAGE OUT phase after that SFI FCTION phase
f) If SPI information unit transfers are disabled and an attention condition is detected durin
RESELECTION phase, the SCSI target port shall enter MESSAGE OUT phase after the S(
target port has sent its IDENTIFY message for that RESELECTION phase.
g) If the attention condition is detected during an information unit transfer, other than_a SPI d

CSI

ata

stream information unit, the SCSI target port shall enter MESSAGE OUT phase at'the completion

of the current SPI information unit (i.e., after receiving all the ACKs from the SGSI initiator port
the current SPI information unit).

h) If the attention condition is detected during the transfer of a SPI data stream information unit,
SCSI target port shall terminate the current stream by entering into MESSAGE OUT phase at
end of any SPI data stream information unit in the current stream.

i) If the attention condition is detected between SPI information units,the SCSI target port shall en
MESSAGE OUT phase at the completion of the next SPI information unit.

During a RESELECTION phase the SCSI initiator port should only ereate an attention condition to trans
an ABORT TASK, ABORT TASK SET, CLEAR TASK SET, DISCONNECT, LOGICAL UNIT RESET,
OPERATION, or TARGET RESET message. Other uses may résult in ambiguities concerning the nexu

The SCSI initiator port shall keep the ATN signal asserted throughout the MESSAGE OUT phase if m
than one byte is to be transferred. Unless otherwise-Specified, the SCSI initiator port may negate the A
signal at any time, that does not violate the specified setup and hold times, except it shall not negate
ATN signal while the ACK signal is asserted.duting a MESSAGE OUT phase. Normally, the SCSI initia
port negates the ATN signal while the REQsignal is true and the ACK signal is false during the |
REQ/ACK handshake of the MESSAGE:QUT phase.

12.3 Bus reset condition

The bus reset condition is-(sed to create a hard reset (see 12.4) for all SCSI devices on the bus 2
change the bus to a BUS FREE phase. This condition shall take precedence over all other phases 3
conditions. Any SCSI device may create the bus reset condition by asserting the RST signal for a minim
of a reset hold time¢

Environmental conditions (e.g., static discharge) may generate brief glitches on the RST signal. S(
devices shall'not react to glitches on the RST signal that are less than a reset delay. The manne

rejecting-glitches is vendor-specific. The bus clear delay following a RST signal transition to trui)is

measured from the original transition of the RST signal. This limits the time to confirm the RST signal
maximum of a bus clear delay.
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12.4 Hard reset

A SCSI device detecting a reset event shall release all SCSI bus signals within a bus clear delay of the
transition of the RST signal to true, except the RST signal if it is asserting RST. The BUS FREE phase
always follows the hard reset condition. The SCSI device shall not assert the RST signal in response to a

reset event on the same bus segment.
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The effect of the hard reset on tasks that have not completed, SCSI device reservations, and SCSI device

operating modes is defined in the SCSI Architecture Model-2 standard.

Any SCSI device that detects a hard reset shall also set its transfer agreement to the default transfer

agreement (see 4.12.4.2).
12.5 Reset events

12.5.1 Reset events overview

When a SCSI device detects a reset event it shall initiate hard reset (see 12.4).

12.5.2 Bus reset event

When a SCSI device detects a bus reset condition by detecting RST true for a reset delay, it shall cause a

reset event. In response to a bus reset event, a SCSI target port shall create a unit attention.cCondition
all SCSl initiator ports. The sense key shall be set to UNIT ATTENTION with the additional sense code
to either SCSI BUS RESET OCCURRED or POWER ON, RESET, OR BUS\DEVICE RES
OCCURRED.

12.5.3 Power on reset event

for
set
ET

When a SCSI device is powered on, it shall cause a reset event. In response to a power on reset event,

the SCSI target port shall create a unit attention condition for all SCSlinitiator ports. The sense key s

hall

be set to UNIT ATTENTION with the additional sense code set ta either POWER ON OCCURRED or

POWER ON, RESET, OR BUS DEVICE RESET OCCURRED,
12.5.4 Target reset event
When a SCSI device successfully receives a TARGET RESET message, it shall cause a reset event

response to a target reset event, the SCSI targetport shall create a unit attention condition for all S¢
initiator ports. The sense key shall be set to UNITCSATTENTION with the additional sense code set to eit

In
CSI
her

BUS DEVICE RESET FUNCTION OCCURRED or POWER ON, RESET, OR BUS DEVICE RESET

OCCURRED.
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13 SCSI bus phase sequences

13.1 SCSI bus phase sequences overview

The order in which phases are used on the SCSI bus follows a prescribed sequence.

During DT DATA phases the SCSI target port shall not change phases except at data group boundaries or
SPI information unit boundaries. If a SCSI initiator port detects a change to the C/D, I/O, or MSG signals
within a data group or information unit it shall consider any data transferred for that data group or
information unit to have been transferred incorrectly. The SCSI initiator port shall consider this condition a
protocol error and respond accordingly.

A hard reset (see 12.4) aborts any phase and is always followed by the BUS FREE phase. Also, any pthe
may be followed by the BUS FREE phase, but many such instances are exception conditions)fer SCSI
initiator ports (see 10.3).
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13.2 Phase sequences with information units disabled

13.2.1 Phase sequences for physical reconnection or selection using attention condition

The allowable sequences for either physical reconnection or selection using attention condition while an
information unit transfer agreement is not in effect shall be as shown in figure 75.

The normal progression for selection using attention condition (see 10.5.2) is:

1) from BUS FREE to ARBITRATION;
2) from ARBITRATION to SELECTION or RESELECTION; and

Py I P IV DL AT IAONM .

3) fIUIII QLU TIVUIN U REOCLE U TTUIN U UTIE Ul THOUTT Uf t;lb‘ ;IIfUIIIIaﬁUII ilal IbeI p: 1aAsScoS (i.C.,
COMMAND, DATA, STATUS, or MESSAGE).
The final information transfer phase is normally the MESSAGE IN phase where a DISCONNECTor TASK
COMPLETE message is transferred, followed by the BUS FREE phase.
Hard reset
or protocol *
error I
L MESSAGE OUT
SELECTION ~® COMMAND
g
BUS FREE —® ARBITRATION > DATA
! Y Y
—
RESELECTION STATUS
|————
MESSAGE IN [*——
——— |
Eigure 75 - Phase sequences for physical reconnection or selection using attention condition w|th
information unit transfers disabled
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13.2.2 Phase sequences for selection without using attention condition

The additional sequences for selection without using attention condition while an information unit transfer
agreement is not in effect shall be as shown in figure 76.

The normal progression for selection without using attention condition (see 10.5.3) is;

1)
2)
3)
4)
5)

from BUS FREE to ARBITRATION;
from ARBITRATION to SELECTION;
from SELECTION to COMMAND;
from COMMAND to DATA,;

from DATA to STATUS:

6)
7)

from STATUS to MESSAGE IN where a TASK COMPLETE message is transferred; and
from MESSAGE IN to BUS FREE phase.

Hard reset
or protocol +
error
COMMAND
(note)
SELECTION DATA
BUS FREE % ARBITRATION STATUS
MESSAGE IN
-
MESSAGE OUT —
———
Note: The SCSIMarget device shall execute the task on LUN 0.

Figure 76 - Phase sequences for selection without using attention condition
with information unit transfers disabled
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13.3 Phase sequences with information unit enabled

13.3.1 Phase sequences for physical reconnection or selection without using attention condition

The sequences for physical reconnection or selection without using attention condition while an
information unit transfer agreement is in effect shall be as shown in figure 77.

The normal progression for selection without using attention condition (see 10.5.3) if QAS is disabled is:

1) from BUS FREE to ARBITRATION:
2) from ARBITRATION to SELECTION or RESELECTION; and

el ATl DL A TIAOA-

PN At B-ATA 1 !
o) MUONMT oL LECUCTIVUN U REOLLE U TTUN TU UNT UM TIUTS U'T UATA PHNAsts, allu

4) from the final DT DATA phase to BUS FREE.

DT DATA

! -
by

—] RESELECTION SELECTION

ARBITRATION MESSAGE OUT
P -
Hard reset > BUS FREE\" & | MESSAGE IN <
or protocol <

error *

Note: See figure 79, figure 80, figure 81, and figure 82 for the sequencing of SPI information units
within the DT DATA phases.

Figure 77 - Phase sequences for physical reconnection or selection without using attention
condition with information unit transfers enabled
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13.3.2 Phase sequences for selection using attention condition

The sequences for a selection with attention condition while an information unit transfer agreement is in
effect shall be as shown in figure 78.

The normal progression for selection using attention condition (see 10.5.2.3) if QAS is disabled is:

1) from BUS FREE to ARBITRATION;

2) from ARBITRATION to SELECTION,;

3) from SELECTION to MESSAGE OUT,

4) from MESSAGE OUT to MESSAGE IN; and
5) from MESSAGF IN to BUS FRFF

SELECTION
ARBITRATION MESSAGE OUT
Hard reset > BUS FREE g | MESSAGE IN
or protocol <
error

Figure 78 - Phasesequences for selection with attention condition
with information unit transfers enabled
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14 SPIl information units

14.1 SPIl information unit overview

An information unit transfer transfers data in SPI information units. The order in which SPI information units
are transferred within an information unit transfer follows a prescribed sequence. When information unit
transfers are enabled only SPI information units shall be transferred within the DT DATA OUT phase and

DT DATA IN phase.

See table 45 for the list of SPI information units defined by this standard.

Table 45 - SPI information units

SPI information unit Reference
SPI command information unit 14.3.1
SPI L_Q information unit 14.3.2
SPI data information unit 14.3.3
SPI data stream information unit 14.3.4
SPI status information unit 14.3.5

The SPI information unit sequences shall be as shown in figure 79, figure 80, figure 81, and figure 82. §
figure 77 and figure 76 for the sequencing rules between the DT DATA IN or DT DATA OUT phases &
the other phases.

For information on information unit exception handling se€.10.7.3.3.3 and 10.7.3.3.4.

The normal progression is from SPI L_Q informationstmit/SPI command information unit pairs, to SPI L

bee
and

L Q

information unit/SPI data information unit pairs,\to"SPI L_Q information unit/SPI status information init

pairs.

NOTE 36 - A SCSil initiator port may reguest a BUS FREE phase by creating an attention condition and
sending a DISCONNECT message\on the corresponding MESSAGE OUT phase. This allows a SCSI
initiator port to request the SCShtarget port break up a long sequence of SPI L_Q information unit/SPI
data information unit pairs into smaller sequences.

After message phases complete that contain any negotiation (i.e., PPR or WDTR or SDTR) that result
IU_REQ being changed, the"SCSI target device shall abort all tasks, except the current task, for the S
initiator port participating in the negotiation and the SCSI initiator device shall abort all tasks, except
current task, for thetSCSI target device (see 4.12.4.6.2).

When an infermation unit transfer agreement is in effect there is no option equivalent to the "phys
disconnect-without sending a SAVE DATA POINTERS message." The SCSI initiator port shall save

5 in
CSl|
the

cal
the

data poifitérs as soon as the last byte of the last iuCRC for a SPI information unit is transferred. The save

shall.o€cur even if the SCSI initiator port detects an error in the SPI data information unit.

The SCSI target port shall not start a new information unit transfer until all previous REQ(s) have beg

ten

responded to by an equal number of ACK(s) except during a sequence of SPI data stream information

units (see 14.3.4).
14.2 Information unit transfer logical operations

SCSI devices using information unit transfers may transfer SPI information units for any number of

I/0
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processes by using logical connects, logical disconnects, and logical reconnects.

If there are no phase changes to a MESSAGE OUT phase or a MESSAGE IN phase then logi
disconnects shall only occur at the completion of:

a) each SPI command information unit;
b) each SPI status information unit;
c) each SPI data information unit;

cal

d) any SPI L_Q information unit if the SPI L_Q information unit DATA LENGTH field is set to zero; and

e) the last SPI data stream information unit.

At completion of those SPI information unitsthe | T | Q nexus becomesanl T nexus The | T ne

us

remains in place until the SCSI target port does a physical disconnect or an |_T_L_Q nexug i

reestablished by the SCSI target port transmitting a SP1 L_Q information unit.

Logical reconnections occur on the successful SCSI target port transmission and SCSI initiatof_port recs
of a SPI L_Q information unit for an existing 1/0 process. The logical reconnection reestablishes
I_T_L_Q nexus for that I/O process.

SCSI devices using information unit transfers may receive several commands during an initial connecti
This occurs when a SCSI initiator port uses the multiple command option in the SPI L_Q information u

pipt
the

on.
nit.

For each SPI L_Q received with a multiple command type or a last command type a logical connection

occurs and an |_T_L_Q nexus is formed.

If there is a phase change to a MESSAGE OUT phase or a MESSAGE IN phase then there is no log

cal

disconnect and the |_T_L_Q nexus remains in place. If a DT DATA'‘phase follows the message phase then

the L_Q portion of the current |_T_L_Q nexus shall be replaced with the L_Q in the next SPI L
information unit.

| Q
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SELECTION
DT DATA OUT +
SPIL_Q

(always Init to Targ)

(logical connect)

P

SPI COMMAND
(always Init to Targ)

Attention
Condition

\J

(logical disconnect) ‘

-

BUS
FREE
(physical
disconnect)

\

DT DATA IN MESSAGE  MESSAGE
(to SPI L_Q/DATA or N ouT
SPI L_QI/STATUS) (QAS or
WDTR)

Figure 79 - SPI information ufit sequence during initial connection



https://standardsiso.com/api/?name=0e83ec23de4e6a2e706c51fd2c8fabc9

196 14776-115 © ISO/IEC:2004(E)

DT DATA IN DT DATA OUT
(from SPI STATUS RESELECTION (from SPI COMMAND
or SPI DATA) or SPI DATA)
DT DATA IN

v

SPIL_Q
(always Targ to Init)

(data pointers

(logical reconnect)

- restored) ——— _|
DT DATA OUT Attention
or Condition

DT DATA IN SP| DATA
[
v (data pointers -

saved)
(logical disconnect) ‘
DT DATA IN MESSAGE
(to SPI L_Q/STATUS) ouT
BUS FREE MESSAGE IN
(physical

disconnect)

Figure 80,-SPI information unit sequence during data type transfers
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DT DATA IN DT DATA OUT
(from SPI STATUS RESELECTION (from SPI COMMAND
or SPI DATA) or SPI DATA)
DT DATA IN +
SPIL_Q

(always Targ to Init)

(logical reconnect)
(data pointers

- restored) SE——
DT DATA IN Attention
> or Condition
DT DATA OUT
SPI DATA
' >
+ (data pointers
saved) v

(logical disconnect)

\

DT DATA IN MESSAGE
(to SPI L_Q/STATUS) ouT

\

BUS FREE MESSAGE IN
(physical
disconnect)

Figure 81 - SPLinformation unit sequence during data stream type transfers
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RESELECTION
DT DATA OUT DT DATA IN
(from SPI DATA or (from SPI DATA)

SPI COMMAND)

Y

DT DATA IN ‘

Y

SPIL_Q
(always Targ to Init)
(logical reconnect)
Data (data pointers
Length restored)

Attention
SPI STATUS Condition

(always Targ to Init)
+ Lot

(logical disconnect)

\

BUS DT DATAIN MESSAGE MESSAGE
FREE (to SPI L_QIDATA) IN ouT
(physical (to QAS)

disconnect)

Figure 82 -'SPI information unit sequence during status transfers
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14.3 SPI information units

14.3.1 SPI command information unit

The SPI command information unit (see table 46) transfers CDBs, task attributes, and task management
requests to be performed by a device server.

A SCSil initiator port shall consider a BUS FREE phase after the transfer of a SPI command information
unit to be equivalent to receiving a DISCONNECT message.

If the SCSI target device terminates a SPI L_Q/SPI command information unit pair for one of the following

easyurios.

a) TASK SET FULL status,

b) BUSY status,

¢) CHECK CONDITION due to a SPI command information unit iuCRC error, or
d) a bus free due to a SPI L_Q information unit iuCRC error

it shall have no effect on any other SPI L_Q/SPI command information unit pair, except those effgcts
caused by any task management functions contained within the last SPI L_Q/SPI'command information
unit pair.
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Table 46 - SPI command information unit

Bit
Byte 7 6 5 4 3 2 1 0
0 RESERVED
1 RESERVED TASK ATTRIBUTE
2 TASK MANAGEMENT FUNCTIONS
3 ADDITIONAL CDB LENGTH = (number of additional CDB bytes)/4 RDDATA | WRDATA
4
CDB
19
20
ADDITIONAL CDB
n
n+1 (MSB)
n+2
IUCRC
n+3
n+4 (LSB)

The TASK ATTRIBUTE field is defined.in table 47.



https://standardsiso.com/api/?name=0e83ec23de4e6a2e706c51fd2c8fabc9

14776-115 © ISO/IEC:2004(E) 201

Table 47 - TASK ATTRIBUTE

Codes Description

000b Requests that the task be managed according to the rules for a simple task
attribute. (See the SCSI Architecture Model-2 standard)

001b Requests that the task be managed according to the rules for a head of
queue task attribute, (See the SCSI Architecture Model-2 standard)

010b Requests that the task be managed according to the rules for an orderéd
attribute. (See the SCSI Architecture Model-2 standard)

011b Reserved
100b Requests that the task be managed according to the rules\for an automatic
contingent allegiance task attribute. (See the SCSI Architecture Model-2

standard)

101b-111b Reserved

The TASK MANAGEMENT FUNCTIONS field is defined in table 48. i.a task management function fails the t

sk

manager shall terminate the task with a GOOD status. The packetized failure code shall be set to TASK

MANAGEMENT FUNCTION FAILED.

If a SCSI target port does not have the resources tg.accept a SPI command information unit and the T,
MANAGEMENT FUNCTIONS field equals 00h the SCSltarget port shall transfer all the bytes of the current
command information unit and shall discard the transmitted information. After transferring all the §
command information unit bytes the SCSI target port shall transmit a SPI L_Q/SPI status information

\SK
5P|
5P|
Iinit

pair with the status defined in the SCSI Arehitecture Model-2 standard for this condition. This SPI status

information unit may be transferred in the same or a subsequent connection. If the SCSI initiator dey
has more commands to send to the-SCSI target port, the SCSI initiator device shall wait at least until
next selection before those remaining commands may be sent.

If the TASK MANAGEMENT FUNCTIONS field is a supported value not equal to 00h the SCSI target device s

regardless of the command type. On completion of a supported task management function the SCSI tal
port shall go to a BYS FREE phase. No SPI status information unit shall be reported for the t
management fufetion. If the TASK MANAGEMENT FUNCTIONS field is not a supported value then the t
manager shall'terminate the task with a GOOD status and the packetized failure code shall be set to TA
MANAGEMENT FUNCTION NOT SUPPORTED. If a task management function fails the task mana
shall tefminate the task with a GOOD status. The packetized failure code shall be set to TA
MANAGEMENT FUNCTION FAILED.

perform the selected task-management function before processing any further SPI information u%its

ice
the

hall

et
sk
sk
SK
ger
SK
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Table 48 - TASK MANAGEMENT FUNCTIONS

Codes Description
00h Indicates no task management requests for the current task.
01h The task manager shall abort the task as defined in the ABORT TASK

message (see 16.5.2).

02h The task manager shall abort the task set as defined in the ABORT TASK
SET message (see 16.5.3).

04h The task manager shall clear the task set as defined in the CLEARTASK
SET message (see 16.5.5).

08h The task manager shall perform a logical unit reset of the/Selected logical
unit as defined in the LOGICAL UNIT RESET message (see 16.5.6).

20h The task manager shall perform a target reset(@s'defined in the TARGET
RESET message (see 16.5.7).

40h The task manager shall perform a cléar ACA as defined in the CLEAR
ACA message (see 16.5.4).

The task manager shall termihate the task with a GOOD status. The
packetized failure codesshall be set to TASK MANAGEMENT
FUNCTION NOT SUPP@RTED.

All other values
reserved

The ADDITIONAL CDB LENGTH field contains the length in 4-byte words of the ADDITIONAL CDB field.

The write data (WRDATA) bit and read-data (RDDATA) bit are defined in other SCSI transport proto
standards and shall be ignored by this-standard.

The cDB field contains the actiial CDB to be interpreted by the addressed logical unit. The cbs field and
task attribute field is not validyand is ignored if the TASK MANAGEMENT FUNCTIONS field is not zero. Any by
between the end of a 6(byte CDB, 10 byte CDB, or 12 byte CDB and the end of the cDs field shall
reserved.

The ADDITIONAL-CDB field contains any CDB bytes beyond those contained within the standard 16 byte ¢
field.

The cDB\field, ADDITIONAL cDB field, and TASK ATTRIBUTE field are not valid and are ignored if the T/
MANAGEMENT FUNCTIONS field is not zero.

col

the
tes
be

DB

ASK

The contents of the cbB and ADDITIONAL cDB fields shall be as defined in the SCSI command standards,

The 1ucRc field shall use the algorithm defined in 11.3.
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14.3.2 SPI L_Q information unit

The SPI L_Q information unit (see table 49) contains L_Q nexus information for the information unit that
follows, the type of information unit that follows, and the length of information unit that follows. A SPI L_Q
information unit shall precede all SPI command information units, SPI multiple command information units,
SPI data information units, SPI status information units, and the first of an uninterrupted sequence of SPI
data stream information units.

The receipt of an error free (i.e., no iuCRC error) SPI L_Q information unit by a SCSI initiator port shall
cause the SCSI initiator port to restore the data pointers.
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Table 49 - SPIL_Q information unit

Bit
Byte 7 6 5 4 3 2 1 0
0 TYPE
1 RESERVED
2 (MSB)
TAG
3 (LSB)
4 (MSB)
LOGICAL UNIT NUMBER
11 (LSB)
12 RESERVED
13 (MSB)
14 DATA LENGTH
15 (LSB)
16 BIDI DIRECTION RESERVED
17 RESERVED
18 (MSB)
IUCRC INTERVAL
19 (LSB)
20 (MSB)
21
IUCRC
22
23 (LSB)

The TYPE field is defined in table 50. If a SCSI initiator port receives a type code that is not defined in table
50 that SCSI initiator port shall follow the procedures defined in 10.7.3.3.3. If a SCSI target port receives a
type code that is not defined in table 50 that SCSI target port shall follow the procedures defined in
10.7.3.3.4.


https://standardsiso.com/api/?name=0e83ec23de4e6a2e706c51fd2c8fabc9

14776-115 © ISO/IEC:2004(E) 205

Table 50 - TYPE

Codes Type Description

01h Last Sent by a SCSl initiator device to indicate a SPI command information unit
Command shall follow this SPI L_Q information unit. Indicates the SCSI initiator de-
vice shall not send any more SPI command information units during the
current connection. The value of the DATA LENGTH field shall be greater
than or equal to 14h and less than or equal to 90h. The IUCRC INTERVAL

field shall be set to zero by the SCSI initiator device and ignored by the
SCSi target device. The BIDI DIRECTION field shall be set to zero by the
SCSl initiator device and ignored by the SCSI target device.

02h Multiple Sent by a SCSl initiator device to indicate a SPI command information urjit
Command shall follow this SPI L_Q information unit. Indicates the, SE€SI initiator dq
vice has another SPI L_Q information unit and SPI command information
unit during the current connection. The value of the DATA LENGTH field shal
be greater than or equal to 14h and less than er equal to 90h. The IUCREC
INTERVAL field shall be set to zero by the SCSlinitiator device and ignored
by the SCSI target device. The BIDI DIREGTON field shall be set to zero ky
the SCSI initiator device and ignored by-the SCSI target device.

04h Data Sent by a SCSI target device todndicate a SPI data information unit sh3ll
follow this SPI L_Q information unit. The DATA LENGTH field shall not be sgt
to zero. For a bidirectional cemmand, the direction of the SPI data inforf
mation unit shall be indicated in the BIDI DIRECTION field of the SPI L_Q ip-
formation unit as definedin table 51.

05h Data Sent by a SCSIl.target device to indicate an unspecified number of SPI

Stream data stream inférmation unit shall follow this SPI L_Q information unit. Th
DATA LENGTH field shall not be set to zero. For a bidirectional command
the direction of the SPI data stream information units shall be indicated

the BIDVDIRECTION field of the SPI L_Q information unit as defined in tab
51.

[¢)

D 5

08h Status Sent by a SCSI target device to indicate a SPI status information unit mgy
follow this SPI L_Q information unit. A length of zero in the DATA LENGTH
field shall indicate no SPI status information unit shall follow the SPI L_Q
information unit (see 14.3.5). The IUCRC INTERVAL field shall be set to zeno
by the SCSI target device and ignored by the SCSI initiator device. The
BIDI DIRECTION field shall be set to zero by the SCSI target device and ig
nored by the SCSI initiator device.

EOb~FFh Vendor specific

All others Reserved

The TAG field is a 16-bit integer assigned by the application client and sent to the SCSI initiator port in the
send SCSI command request (see 19.3.2). For more details on tags see 16.4.1.

The LOGICAL UNIT NUMBER field specifies the address of the logical unit of the |_T_L_Q nexus for the current
task. The structure of the logical unit number field shall be as defined in the SCSI Architecture Model-2
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standard. If the addressed logical unit does not exist, the task manager shall follow the SCSI rules for
selection of invalid logical units as defined in the SCSI Primary Commands-3 standard.

The DATA LENGTH field contains the length in bytes of the following information units. For SPI data stream
information units the data length field contains the length in bytes of each SPI data stream information unit
that follows (i.e., the total number of bytes transferred would equal the data length times the number of SPI
data stream information units transferred). The data length shall not include any of the 4 byte iuCRC nor
any transmitted pad bytes (e.g., a data length of 509 with a iuCRC interval of zero or greater than 509
would transfer 509 bytes of data plus 3 bytes of pad plus 4 bytes of iuCRC for a total transfer of 516 bytes).
The SCSI target device shall not set the data length to a value that exceeds the maximum burst size as
defined in the Disconnect-Reconnect mode page (see 18.1.2).

The BIDI DIRECTION field determines the data direction if the command is a bidirectional command and the
type code is data or data stream. The code values for the BIDI DIRECTION field are defined in table 51.

Table 51 - BIDI DIRECTION

Codes Description

00b A unidirectional command or a type code other than data or data stream
(see table 50).

01b A bidirectional command transferring datafrom the SCSI initiator device to
the SCSI target device.

10b A bidirectional command transféerring data from the SCSI target device to
the SCSI initiator device.

11b Reserved

The IUCRC INTERVAL field contains the length in bytes of the data to be sent before a iuCRC is transferred.
The iuCRC interval length shall not include the 4 byte iuCRC nor any transmitted pad bytes (e.g.,|]an
iuCRC interval length of 510 transfer.510 bytes of data plus 2 bytes of pad plus 4 bytes of iuCRC for a total
transfer of 516 bytes). The iuCRCtinterval shall be a multiple of two (i.e., odd numbers are not allowed). If
the iuCRC interval is equal ta.zero or is greater than or equal to the data length only one iuCRC shall occur
at the end of the SPI information unit.

The 1ucRc field shall. tse the algorithm defined in 11.3.
14.3.3 SPI data-information unit
The SPI data-information unit (see table 52) contains data.

The detection of a BUS FREE phase following a SPI data information unit by a SCSI initiator port shall be
eduivalent to the SCSI initiator port receiving a DISCONNECT message.

The detection of a QAS REQUEST message following a SPI data information unit by a SCSI initiator port
shall be equivalent to the SCSI initiator port receiving a DISCONNECT message.
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Table 52 - SPI data information unit

Bit
Byte

DATA

n+1 (MSB)

n+2
IUCRC

n+3

n+4 (LSB)

The DATA field may contain any type of information (e.g., parameter lists(mode pages, user data).

The 1ucRc field shall be calculated using the algorithm defined in 11.3, If the IUCRC INTERVAL field of the
L_Q information unit contains a value greater than zero and léssthan the data length then there is
Iucrc field at each iuCRC interval in addition to the iuUCRC shéwn in table 52. These additional IUCRC fig
are not shown in table 52.

14.3.4 SPI data stream information unit
The SPI data stream information unit (see table 53) contains data.

All the SPI data stream information units transferred after a SPI L_Q information unit with a type of d
stream shall be the size indicated in the DATA LENGTH field of the SPI L_Q information unit.

If the data transfer size is not a multiple of the data length, the SCSI target port shall end the stream &
data length boundary and shall send a new SPI L_Q with a smaller data length to finish the data trang
The new SPI L_Q may or may\not be sent during the current physical connection.

During write streaming_the’sequence of SPI data stream information units shall end with any change to
C/D, I/O, or MSG signals on a SPI data stream information unit boundary. If during write streaming §
data stream information units a SCSI initiator port detects a REQ transition after transmitting the |
iUCRC for a SPhdata stream information unit that SCSI initiator port shall transmit the next SPI data stre]
information ynit'(see 8.2 and table 32).

During.read streaming the SCSI target port shall end a sequence of SPI data stream information units
performing one of the following:

5P
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ata

it a
fer.

the
5P|
ast
am

by

Init

a)—sheuld-asser-the-R—CRGCA-signal-before-the-end-of-the-current-SPl-data-stream-information
boundary (see 8.2 and table 32); or
b) may change the C/D, I/O, or MSG signals on a SPI data stream information unit boundary.

If during the last SPI data stream information unit, of a read stream, the P_CRCA signal was not asser
and a SCSI initiator port detects a REQ transition after receiving the last iuCRC for a SPI data stre
information unit that SCSI initiator port shall receive the next SPI data stream information unit. If during

ted
am
the
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last SPI data stream information unit the P_CRCA signal was asserted and a SCSI initiator port detects a
REQ transition after receiving the last iuCRC for a SPI data stream information unit that SCSI initiator port

shall logically disconnect from the current |_T_L_Q nexus.

If during a sequence of SPI data stream information units a SCSI initiator port detects any change to the
C/D, 110, or MSG signals after transmitting or receiving the last iuCRC for a SPI data stream information
unit that SCSI initiator port shall consider the current I/O process to be logically disconnected or in the case

of detecting a BUS FREE phase or a MESSAGE IN phase to be physically disconnected.

The detection of a BUS FREE phase following a SPI data stream information unit by a SCSI initiator port

shall be equivalent to the SCSI initiator port receiving a DISCONNECT message.

The detection of a QAS REQUEST message following a SPI data stream information unit by a S(
initiator port shall be equivalent to the SCSI initiator port receiving a DISCONNECT message.

To end a sequence of SPI data stream information units a SCSI initiator port may request aydisconnect
bytes (if any), and iuCRC(s) until the SCSI target port changes to the MESSAGE OUT,phase.
During a sequence of SPI data stream information units the offset count is not required to go to zero at

boundary of any SPI data stream information unit if the next SPI informatiof unit is a SPI data stre
information unit.

Table 53 - SPI data stream informdtion unit

Bit
Byte

DATA

n+1 (MSB)

n+2
IUCRC

n+3

n+4 (LSB)

The DATASfIeld may contain any type of information (e.g., parameter lists, mode pages, user data).

The ibeRc field shall be calculated using the algorithm defined in 11.3. If the IUCRC INTERVAL field of the

CSI

by

establishing an attention condition. The SCSI initiator port shall continue to transfer or receive data, pad

the
am

5P

an

14.3.5 SPI status information unit

The SPI status information unit (see table 54) contains the completion status of the task indicated by the
preceding SPI L_Q information unit. The SCSI target port shall consider the SPI status information unit
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transmission to be successful when there is no attention condition on the transfer of the information unit.

If a task completes with a GOOD status, a SNSVALID bit of zero, and a RSPVALID bit of zero then the SCSI
target port shall set the DATA LENGTH field in the SPI L_Q information unit (see 14.3.2) to zero.

Table 54 - SPI status information unit

Bit
Byte

0 RESERVED

1 RESERVED

2 RESERVED FOR FCP SNSVALID | RSPVALID

3 STATUS

4 (MSB)

SENSE DATA LIST LENGTH (n<m)
7 (LSB)

8 (MSB)
PACKETIZED FAILURES'LIST LENGTH (m-ll)
11 (LSB)

12 (MSB)
PACKETIZED FAILURES

m (LSB)

1+m

SENSE DATA

n+1 (MSB)

n+2

IUCRC
n+3

n+4 (LSB)

A sense data valid bit (SNSVALID) of zero indicates the sense data list length shall be ignored and no sense
data is provided. A SNSVALID bit of one indicates the SENSE DATA LIST LENGTH field specifies the number of
bytes in the SENSE DATA field. If the sTATUS field contains a CHECK CONDITION status the SNSVALID bit
shall be set to one.
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If sense data is provided, SNSVALID shall be set to one and the SENSE DATA LIST LENGTH field shall specify
the number of bytes in the SENSE DATA field. The SENSE DATA LIST LENGTH field shall only contain even
lengths greater than zero and shall not be set to a value greater than 252.

If no sense data is provided, SNSVALID shall be set to zero. The SCSI initiator port shall ignore the SENSE
DATA LIST LENGTH field and shall assume a length of zero.

If packetized failure data is provided, the packetized failures valid bit (RsPvALID) shall be set to one and the
PACKETIZED FAILURES LIST LENGTH field shall specify the number of bytes in the PACKETIZED FAILURES field.
The PACKETIZED FAILURES LIST LENGTH field shall contain a length of 4. Other lengths are reserved for future
standardization.

If no packetized failure data is provided, RSPVALID shall be set to zero. The SCSI initiator port shall ignpre
the PACKETIZED FAILURES LIST LENGTH field and shall assume a length of zero.

The sTATUS field contains the status of a task that completes. See the SCSI Architecture Modél*2 standprd
for a list of status codes.

The PACKETIZED FAILURES field (see table 55) contains information describing the packetized failufes

detected during the execution of a task. The PACKETIZED FAILURES field shall contain‘valid information if the
SCSI target device detects any of the conditions described by the packetized failure code (see table 56).

Table 55 - PACKETIZED FAILURES field

BE;L 7 6 5 4 3 2 1 0
0 RESERVED
1 RESERVED
2 RESERVED
3 PACKETIZED FAILURE CODE

The PACKETIZED FAILURE ,cODE field is defined in table 56.
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Table 56 - PACKETIZED FAILURE CODE

Codes Description

00h NO FAILURE

01h Reserved

82k SPHEOMIMANB-INFORMAHEN-UNHHEEBSHNWALD

03h Reserved

04h TASK MANAGEMENT FUNCTION NOT SUPPORTED

05h TASK MANAGEMENT FUNCTION FAILED

06h INVALID TYPE CODE RECEIVED IN SPI L_Q INEFORMATION UNIT

07h ILLEGAL REQUEST RECEIVED IN SPI L_Q-INFORMATION UNIT
08h-FFh Reserved

The SENSE DATA field contains the information specified by the SCSI Primary Commands-3 standard
presentation by the REQUEST SENSE command. The‘graper sense data shall be presented whena S
status byte of CHECK CONDITION is presented as_spécified by the SCSI Primary Commands-3 standal

The IucRc field shall be calculated using the algerithm defined in 11.3.

for
CSI
rd.
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15 SCSI pointers

The SCSI initiator port provides for a set of pointers for each task, called the saved pointers. The set of

pointers for a unidirectional command consists of one pointer for the data (either data-in data or data-

out

data) and one pointer for the status. The set of pointers for a bidirectional command consists of one pointer
for data-out data, one pointer for data-in data, and one pointer for status. When a send command service is
received from an application client, the task’s saved pointers are copied into the SCSI initiator port's set of
active pointers. There is only one set of active pointers in each SCSI initiator port. The active pointers point
to the next command, data-out, data-in, or status byte to be transferred between the SCSI initiator port and

the SCSI target port. The saved and active pointers reside in the SCSI initiator port.

Fhe—saved-commantdpointer-atways-pomtstothe-startof thecommanddescriptor-bhtockfor-thetask:
saved status pointer always points to the start of the status area for the task. The saved data-outpoi
points to the start of the data-out area until the SCSI target port sends a SAVE DATA POINTERS, messd
for the task or after the SCSI initiator port successfully transmits a SPI data information unit,-The sa
data-in pointer points to the start of the data-in area until the SCSI target port sends aaSAVE DA
POINTERS message for the task or after the SCSI initiator port successfully receives a SPI d
information unit.

In response to the SAVE DATA POINTERS message or successful receipt or transmission of a SPI d
information unit, the SCSI initiator port stores the value of the current data-out‘and data-in pointers into
saved data-out and data-in pointers for that task. If information units are disabled the SCSI target port n
restore the active pointers to the saved pointer values for the current)task by sending a RESTO
POINTERS message to the SCSI initiator port. If information units are disabled the SCSI initiator port t
copies the set of saved pointers into the set of active pointers. \Whenever a SCSI target port doe
physical disconnect from the bus, only the set of saved pointers are retained. The set of active pointer
restored from the set of saved pointers upon a physical recaonnection of the task or a successful receip
a SPI L_Q information unit.

Since the data pointer values may be modified by the, SCSI target port before the task ends, they sho
not be used to test for actual transfer length because'the value may no longer be valid.

If information units are disabled, the SCSl{target port shall do a physical disconnect and physi
reconnect to change the data transfer direction.
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16 SCSI messages
16.1 SCSI messages overview

SCSI transport protocol messages allow communication between a SCSI initiator port and a SCSI target
port for the purpose of link management. The link management messages used for this purpose are
defined within this standard and their use is confined to this standard. Other SCSI transport protocol
messages allow communication between the application client and the task manager for the purpose of
task management. The task management functions are defined in the SCSI Architecture Model-2
standard. Messages that convey the task management functions are defined by this standard.

16.2 Message protocols and formats

16.2.1 Message protocol rules

One or more messages may be sent during a single MESSAGE phase, but a message shall not be gplit
between multiple MESSAGE phases.

If an information unit agreement is not in effect, the first message sent by the SCSI initiator port aftgr a
successful SELECTION phase with an attention condition shall be an IDENTIFY, ABORT TASK SET ($ee
16.5.3), or TARGET RESET message. If a SCSI target port receives any other message it shall causefan
unexpected bus free by generating a BUS FREE phase (see 10.3).

If the first message is an IDENTIFY message, then it may be followed by other messages, such as the first
of a pair of SYNCHRONOUS DATA TRANSFER REQUEST/messages. With tagged queuing a tISk
attribute shall follow the IDENTIFY message, then more messages may follow. The IDENTIFY message
establishes a logical connection between the SCSI initiatorport and the specified logical unit within the
SCSi target device known as an |_T_L nexus.

If an information unit agreement is not in effect, after'the RESELECTION phase, the SCSI target port’s {irst
message shall be IDENTIFY. This allows the |_TA\L nexus to be re-established. Only one logical unit shall
be identified for any physical connection or physical reconnection; if a SCSI target port receives a second
IDENTIFY message with a different logical unit number during a physical connection or physical
reconnection, it shall cause an unexpected-bus free by generating a BUS FREE phase (see 10.3).

If an information unit agreement-is:in effect the SCSI target port enters a DT DATA phase after the
RESELECTION phase as described in figure 77.

All SCSi initiator ports shall implement the mandatory messages tabulated in the "Initiator" column of tgble
60, table 69, and table 74.All SCSI target ports shall implement the mandatory messages tabulated in the
"Target" column of table' 60, table 69, and table 74.

Whenever an J~T—~L nexus is established by a SCSI initiator port that is allowing physical disconnection,
the SCSI initjatof port shall ensure that the active pointers are equal to the saved pointers for that particlilar
logical unit'’/An implied restore pointers operation shall occur as a result of a RESELECTION phase qr a
successtul receipt of a SPI L_Q information unit.

16.2.2 Message formats

One-byte, Two-byte, and Extended message formats are defined. The first byte of the message
determines the format as defined in table 57.
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Table 57 - Message format

Code Message format
00h One-byte message
01lh Extended messages
02h - OAh One-byte messages
0Bh Obsolete One-byte messages
0Ch - OEh One-byte messages
OFh - 10h Reserved One-byte messages
11h - 13h Obsolete One-byte messages
14h - 15h Reserved One-byte messages
16h - 17h One-byte messages
18h - 1Fh Reserved One-byte messages
20h - 24h Two-byte messages
25h - 2Fh Reserved Two-byte messages
30h - 54h Reserved
55h One-byte message
56h - 7Fh Reserved
80h - FFh One-byte message (IDENTHY)

16.2.3 One-byte messages

One-byte messages consist of a single byte transferred during a MESSAGE IN phase or a MESSA
OUT phase. The code of the byte determines the message that is to be performed as defined in table
table 69, and table 74.

16.2.4 Two-byte messages

Two-byte messages consist of two cansecutive bytes transferred during a MESSAGE IN phase @
MESSAGE OUT phase. The codeofthe first byte determines the message that is to be performed

(E)

GE
60,

ra
as

defined in table 60, table 69, and table 74. The second byte is a parameter byte that is used as defined in

the message description.
16.2.5 Extended messages

A value of 01h in the-first byte of a message indicates the beginning of a multiple-byte extended messa
The minimum number of bytes sent for an extended message is three. All of the extended message by
shall be transférred in consecutive MESSAGE IN phases or consecutive MESSAGE OUT phases. 1
extended.message format is shown in table 58.

ge.
tes
he
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Table 58 - Extended message format

B?/E[te 7 6 5 4 3 2 1
0 EXTENDED MESSAGE (01h)
1 EXTENDED MESSAGE LENGTH (n-1)
2 EXTENDED MESSAGE CODE (Y)

3-n EXTENDED MESSAGE ARGUMENTS

The EXTENDED MESSAGE LENGTH specifies the length in bytes of the EXTENDED MESSAGE CODE plus
extended message arguments to follow. Therefore, the total length of the message is equal to
EXTENDED MESSAGE LENGTH plus two. A value of zero for the EXTENDED MESSAGE LENGTH indicates 2
bytes follow.

The EXTENDED MESSAGE CODES are listed in table 59.

The EXTENDED MESSAGE ARGUMENTS are specified within the extended message descriptions (see 16.3.

Table 59 - Extended message codes

Code Extended message

00h MODIFY DATAPOINTER

01lh SYNCHRONOUS DATA TRANSFER REQUEST
02h Reserved

03h WIDE DATA TRANSFER REQUEST

04h PARALLEL PROTOCOL REQUEST

05h MODIFY BIDIRECTIONAL DATA POINTER

06h - FEh Reserved

16.3.10, 16.3.12, 16.3-16;"and 16.3.18).

the
the
P56
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16.3 Link control messages

16.3.1 Link control message codes

Table 60 - Link control message codes

Support
IU Transfers | IU Transfers
Disabled | Enabled Clear
Attention
Code Init Targ | Init Targ | Message Name Direction | Condition 2
04h (0] (0] NS NS DISCONNECT In n/a
04h (0] (0] o] 0 DISCONNECT Out | Yes
80h+ M o] NS NS IDENTIFY P In n/a
80h+ M M NS NS IDENTIFY P Qut*| Not
required
23h O O NS NS IGNORE WIDE RESIDUE ° In n/a
05h M M M M INITIATOR DETECTED ERROR Out | Yes
OAh O (e} NS NS LINKED COMMAND COMPLETE™® |In n/a
0%h M M M M MESSAGE PARITY ERROR Out | Yes
07h M M M M MESSAGE REJECT In |Out |Yes
01h,05h,00h| O (0] NS NS MODIFY DATA POINTER In n/a
01h,09h,05h| O (0] NS NS MODIFY BIDIRECTIONAL DATA In n/a
POINTER
08h M M M M NO OPERATION Out | Yes
01h,06h,04h| M M M M PARALLEL PROTOCOL REQUEST |In Out | Yes
55h NS o] @] @] QAS REQUEST In n/a
03h o] (0] NS NS RESTORE POINTERS In n/a
02h (0] (0] NS NS | SAVE DATA POINTERS In n/a
01h,03h,01h|O (@) M M SYNCHRONOUS DATA TRANS- In  |Out |Yes
FER REQUEST

00h M M NS NS |TASK COMPLETE P In n/a
01h,02h,03h| O O M M WIDE DATA TRANSFER REQUEST]|In Out |Yes
Key:

M=Mandatory support, O=Optional support, NS=Not supported

INn=SCSltarget port to SCSI initiator port, Out=SCSlI initiator port to SCSI target port

Yes=SCSlI initiator port shall clear the attention condition before last ACK of the MESSAGE OUT

phase.
Not.required=SCSI initiator port may or may not clear the attention condition before last ACK of the
MESSAGE OUT phase (see 12.2).
NS=Not supported as a message. The receiving SCSI device shall reject this message.

n/a=Not applicable.
Init=SCSI initiator port, Targ=SCSI target port
80h+=Codes 80h through FFh are used for IDENTIFY messages.

@ The clear attention condition only applies during MESSAGE OUT phase

b When IU transfers are enabled, the equivalent functions are implemented in the SPI L_Q information
unit (see 14.3.2).
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16.3.2 DISCONNECT

The DISCONNECT message is sent from a SCSI target port to inform a SCSI initiator port that the SCSI

target port plans to do a physical disconnect by releasing the BSY signal, and that a later physi

cal

reconnect is going to be required in order to complete the current task. This message shall not cause the
SCSil initiator port to save the data pointers. The SCSI target port shall consider the message transmission

to be successful when there is no attention condition on the DISCONNECT message.

After successfully sending this message the SCSI target port shall go to the BUS FREE phase by releasing

the BSY signal.

to

If an information unit transfer agreement is nat in effect any SCSI target port that breaks data transfers |
one or more physical reconnections shall end each successful data transfer (except possibly the last)\
a SAVE DATA POINTERS - DISCONNECT message sequence.

If an information unit transfer agreement is in effect SCSI target ports shall not transmit a DISCONNE
message.

This message may also be sent from a SCSI initiator port to a SCSI target port to jAstruct the SCSI tar
port to do a physical disconnect. If this option is enabled and a DISCONNECT message is received
SCSiI target port shall either:

a) if an information unit transfer agreement is not in effect switch to-MESSAGE IN phase, send th
DISCONNECT message to the SCSI initiator port (possibly preegded by SAVE DATA POINTEF
message), and then do a physical disconnect by releasing BSY; or

b) if an information unit transfer agreement is in effect, regardless of the QAS mode, do a phys
disconnect by releasing BSY.

vith

CT

get
the
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After releasing the BSY signal, the SCSI target port shall:not participate in another ARBITRATION phase

for at least a disconnection delay or the time limit specified in the PHYSICAL DISCONNECT TIME LIMIT M(

de

parameter (see 18.1.2) whichever is greater. If this\eption is disabled or the SCSI target port is not ablg to

do a physical disconnect at the time when it receives the DISCONNECT message from the SCSI initia
port, the SCSI target port shall respond by sending a MESSAGE REJECT message to the SCSI initig
port.

16.3.3 IDENTIFY

The IDENTIFY message (see table’61) is sent by either the SCSI initiator port or the SCSI target por|
establish an |_T_L nexus wheh.information unit transfers are disabled.

Table 61 - IDENTIFY message format

Bit
Byt& 7 6 5 4 3 2 1 0
0 IDENTIFY | DISCPRIV LUN

\tor
\tor

[ to

The IDENTIFY bit shall be set to one to specify that this is an IDENTIFY message.

A disconnect privilege (DISCPRIV) bit of one specifies that the SCSI initiator port has granted the SCSI
target port the privilege of doing physical disconnects. A DISCPRIV bit of zero specifies that the SCSI target
port shall not do physical disconnects. This bit is not defined and shall be set to zero when an IDENTIFY

message is sent by a SCSI target port.
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The SCSI target port shall generate a BUSY status (see SCSI Architecture Model-2 standard) for a task

not granting a physical disconnect privilege (i.e., DISCPRIV bit set to zero) in the IDENTIFY message if:

a) there are any pending tasks, and

b) the SCSI target device determines that a physical reconnection of one or more pending tasks is

required before the current task may be completed.

The LUN field specifies a logical unit number.

Only one logical unit number shall be identified per task. The initiator may send one or more IDENTIFY

messages during a task. A second IDENTIFY message with a different value in the LUN field shall not

be
a

issued hefare a BUS FRFFE phase: if 3 SCSI target port receives a second IDENTIFY message wit
different value in this field, it shall cause an unexpected bus free (see 10.3) by generating a BUS FR
phase. Thus a SCSI initiator port may change the piscpPRiv bit, but shall not attempt to switch te~anot
task. See the DTDC field of the physical Disconnect-Reconnect mode page in the 18.1.2 for' additio
controls over physical disconnection.

An implied RESTORE POINTERS message shall be performed by the SCSI initiator port follow
successful identification of the nexus during the MESSAGE IN phase of a physiCal‘reconnection g
successful receipt of a SPI L_Q information unit.

Identification is considered successful during a SCSI initiator port's injtial connection or a physi

EE
her
nal

ng
ra

cal

reconnection when the SCSI target port detects no error during the transfer'of the IDENTIFY message and

an optional task attribute message in the MESSAGE OUT phase following the SELECTION phase. §
16.4 for the ordering of the IDENTIFY and task attribute messages“See 10.11.5 for handling SCSI tar
port detected errors during the MESSAGE OUT phase.

Identification is considered successful during a SCSI target port’s physical reconnect when there is
attention condition on either the IDENTIFY message or the:SIMPLE message foran |_T_L_Q nexus in
MESSAGE IN phase following the RESELECTION phase. See the 16.4 for the ordering of the IDENT
and task attribute messages. See 12.2, item d), for-liandling SCSI target port detected errors during
MESSAGE IN phase.

16.3.4 IGNORE WIDE RESIDUE

The IGNORE WIDE RESIDUE message (see table 62) shall be sent from a SCSI target port to indic

bee
get

no
the
FY
the

ate

that the number of valid bytes sent'in'the last REQ/ACK handshake data of a DATA IN phase is less than

the negotiated transfer width. When information unit transfers are disabled the IGNORE WIDE RESID
message shall be sent following that DATA IN phase and prior to any other messages.

If the residual byte contains valid data then the IGNORE WIDE RESIDUE message should not be sent

Table 62 - IGNORE WIDE RESIDUE message format

UE

Bit

Byte 7 6 5 4 3 2 1 0
0] MESSAGE CODE (23Hh)
1 NUMBER OF BYTES TO IGNORE (01h)

The NUMBER OF BYTES TO IGNORE field indicates the number of invalid data bytes transferred. See table
for a definition of the IGNORE field codes.

63
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NOTE 37 - More than one IGNORE WIDE RESIDUE message may occur during a task.

Table 63 - IGNORE field definition

Invalid data bits
Codes
wide transfers
00h Reserved
01h DB(15-8)
02h Obsolete
03h Obsolete
04h-FFh Reserved

16.3.5 INITIATOR DETECTED ERROR

The INITIATOR DETECTED ERROR message is sent from a SCSI initiator port to inform a SCSI tar
port that an error has occurred that does not preclude the SCSl'‘target port from retrying the task. 1
source of the error may either be related to previous activities~on the SCSI bus or may be internal to
SCSil initiator port and unrelated to any previous SCSI busiactivity. Although the integrity of the curre
active pointers is not assured, a RESTORE POINTERS message or a physical disconnect followed b
reconnect shall cause the pointers to be restored to their defined prior state.

16.3.6 LINKED COMMAND COMPLETE
The LINKED COMMAND COMPLETE message is sent from a SCSI target device to a SCSI initig
device to indicate that a linked command has completed and that status has been sent. The SCSI initi
port shall then set the pointers to the initial state for the next linked command.

16.3.7 MESSAGE PARITY ERROR

The MESSAGE PARITY ERROR message is sent from the SCSI initiator port to the SCSI target por|
indicate that it received @ message byte with a parity error (see 10.11.5).

get
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tor
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In order to indicate'itS intentions of sending this message, the SCSI initiator port shall create an attention
condition on the message byte that has the parity error. This provides an interlock so that the SCSI tarnget
port is able to determine which message byte has the parity error. If the SCSI target port receives this
message under any other circumstance, it shall signal a catastrophic error condition by going to a BUS

FREE phase without any further information transfer attempt (see 10.2).

If the 'SCSI target port attempts a retry after receiving the MESSAGE PARITY ERROR message the SCSI
target port shall return to the MESSAGE IN phase before switching to some other phase, the SCSI target

port shall resend the entire message that had the parity error.
16.3.8 MESSAGE REJECT

The MESSAGE REJECT message is sent from either the SCSI initiator port or SCSI target port to indic
that the last message or message byte it received was inappropriate or has not been implemented.

ate
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In order to indicate its intentions of sending this message, the SCSI initiator port shall create an attention

condition on the message byte that is to be rejected. If the SCSI target port receives this message un
any other circumstance, it shall reject this message.

der

When a SCSI target port sends this message, it shall change to MESSAGE IN phase and send this

message prior to requesting additional message bytes from the SCSI initiator port. This provides
interlock so that the SCSI initiator port is able to determine which message byte is rejected.

an

After a SCSI target port sends a MESSAGE REJECT message and if the attention condition is still set,
then it shall return to the MESSAGE OUT phase. The subsequent MESSAGE OUT phase shall begin with

the first byte of a message.

16.3.9 MODIFY DATA POINTER

The MODIFY DATA POINTER message (see table 64) is sent from the SCSI target port to the SCSI

initiator port and requests that the signed ARGUMENT be added using two's complement arithmetic to

the

value of the current data pointer. The data pointer is whichever of the data-out or data-in peinters is being
used by the command. The enable modify data pointer (EMDP) bit in the Disconnect-Reconnect mode page
(see 18.1.2) indicates whether or not the SCSI target port is permitted to issué ,the MODIFY DATA
POINTER message. The SCSI target port shall only issue the MODIFY DATA POINTER message during a

unidirectional command.

It is recommended that the SCSI target port not attempt to move the-data pointer outside the range

addressed by the command. SCSI initiator ports may or may notplace further restrictions on
acceptable values. Should the SCSI target port send an ARGUMENT value that is not supported by the S

the
CSI

initiator port, the SCSI initiator port may reject the value by responding with the MESSAGE REJEICT
message. In this case, the data pointer is not changed from its\value prior to the rejected MODIFY DATA

POINTER message.

If an information unit transfer agreement is in effect SCSY target ports shall not transmit a MODIFY DATA

POINTER message.

Table 64 - MODIEY DATA POINTER message format

B?/E[te 7 6 5 4 3 2 1 0
0 EXTENDED MESSAGE (01h)
1 EXTENDED MESSAGE LENGTH (05h)
2 MODIFY DATA POINTER (00h)
3 (MSB)
4
' ARGUMENT
5
6 (LSB)
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16.3.10 MODIFY BIDIRECTIONAL DATA POINTER

The MODIFY BIDIRECTIONAL DATA POINTER message (see table 65) is sent from the SCSI target port
to the SCSI initiator port and requests that the signed DATA-OUT ARGUMENT be added using two's
complement arithmetic to the value of the current data-out pointer and signed DATA-IN ARGUMENT be added
using two's complement arithmetic to the value of the current data-in pointer. The enable modify data
pointer (EMDP) bit in the Disconnect-Reconnect mode page (see 18.1.2) indicates whether or not the SCSI

target port is permitted to issue the MODIFY BIDIRECTIONAL DATA POINTER message. The SCSI tar
port shall only issue the MODIFY BIDIRECTIONAL DATA POINTER message during a bidirectio
command.

get
nal

ter

It is recommended that the SCSI target port not attempt to move the data-out pointer or the data-in paoi

outside the range addressed by the command. SCSI initiator ports may or may not place furt
restrictions on the acceptable values. Should the SCSI target port send a DATA-OUT ARGUMENT Of &DATA
ARGUMENT value that is not supported by the SCSI initiator port, the SCSI initiator port may reject|the va
by responding with the MESSAGE REJECT message. In this case, both the data-out pginter and

data-in pointer are not changed from their values prior to the rejected MODIFY BIDIRECTIONAL DA
POINTER message.

her
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If an information unit transfer agreement is in effect SCSI target ports shall met transmit a MODIFY

BIDIRECTIONAL DATA POINTER message.

Table 65 - MODIFY BIDIRECTIONAL DATA POINTER message format

Bit
Byte 7 6 5 4 3 2 1 0
0 EXTENDED MESSAGE (01h)
1 EXTENDED MESSAGE LENGTH (09h)
2 MORIFY BIDIRECTIONAL DATA POINTER (05h)
3 (MSB)
4
DATA-OUT ARGUMENT
5
6 (LSB)
7 (MSB)
8
DATA-IN ARGUMENT
9
10 (LSB)
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16.3.11 NO OPERATION

The NO OPERATION message is sent from a SCSI initiator port in response to a SCSI target port's
request for a message when the SCSI initiator port does not currently have any other valid message to
send.

For example, if the SCSI target port does not respond to the attention condition until a later phase and at
that time the original message is no longer valid the SCSI initiator port may send the NO OPERATION
message when the SCSI target port switches to a MESSAGE OUT phase.

16.3.12 PARALLEL PROTOCOL REQUEST

PARALLEL PROTOCOL REQUEST messages (see table 66) are used to negotiate a synchronqus
transfer agreement, a wide data transfer agreement, and set the protocol options between two SCSI
devices.

Table 66 - PARALLEL PROTOCOL message format

BE;itte 7 6 5 4 3 2 1 0
0 EXTENDED MESSAGE (01h)
1 EXTENDED MESSAGELENGTH (06h)
2 PARALLEL PROTOEOL REQUEST (04h)
3 TRANSFER PERIOD FACTOR
4 RESERVED
5 REQ/ACK OFFSET
6 TRANSFER WIDTH EXPONENT
7 PCOMP_EN RTI RD_STRM | WR_FLOW [HOLD_MCS| QAS_REQ | DT_REQ | IU_REQ

PPR messagesshall be supported by ports supporting transfer period factors less than OAh or supporting
any of the pratocol options. PPR messages shall be supported by SCSI target ports with a CLOCKING figld
indicating DT support, IUS set to one, or QAS set to one in the INQUIRY page of all their logical units (sé¢
SCSI Primary Commands-3 standard).

)

Ifinformation units are enabled and a selection with attention occurs with a PPR message the SCSI target

portstattcreatea bus freecomnditiom(see 10-3):
Usage of this message is defined in 4.12. Fields are defined in 4.12.4.
16.3.13 QAS REQUEST

The QAS REQUEST message is sent from a SCSI target port that has both information unit transfers and
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QAS enabled to begin a QAS phase after a DT DATA phase (see 10.4.3).
16.3.14 RESTORE POINTERS

The RESTORE POINTERS message is sent from a SCSI target port to direct the SCSI initiator port to
copy the most recently saved command, data, and status pointers for the task to the corresponding active
pointers. The command and status pointers shall be restored to the beginning of the present command
and status areas. The data pointers shall be restored to either the values at the beginning of the data areas
in the absence of a SAVE DATA POINTERS message or to the values at the point at which the last SAVE
DATA POINTERS message occurred for that task.

If an information unit transfer agreement is in effect SCS| target ports shall not transmit a RESTORFE

POINTERS message.
16.3.15 SAVE DATA POINTERS

The SAVE DATA POINTERS message is sent from a SCSI target port to direct the SCSIhinitiator por} to
copy the current data pointers to the saved data pointer for the current task.

16.3.16 SYNCHRONOUS DATA TRANSFER REQUEST

SYNCHRONOUS DATA TRANSFER REQUEST (SDTR) messages (see table,67) are used to negotiate a
synchronous transfer agreement between two SCSI devices.

Table 67 - SYNCHRONOUS DATA TRANSFER message format

B?/E[te 7 6 5 4 3 2 1 0
0 EXTENDED MESSAGE (01h)
1 EXTENDED MESSAGE LENGTH (03h)
2 SYNCHRONOUS DATA TRANSFER REQUEST (01h)
3 TRANSFER PERIOD FACTOR
4 REQ/ACK OFFSET

SDTR messages shall be supported by devices supporting synchronous data transfers (i.e., non-zgro
REQ/ACK offsets). SDTR messages shall be supported by SCSI target ports with SYNC set to one in the
INQUIRY_page of all their logical units (see SCSI Primary Commands-3 standard).

Usage of this message is defined in 4.12. Fields are defined in 4.12.4.

16.3.17 TASK COMPLETE
The TASK COMPLETE message is sent from a SCSI target device to a SCSI initiator device to indicate
that a task has completed and that valid status has been sent to the SCSI initiator port when information
unit transfers are disabled.

After successfully sending this message the SCSI target port shall go to the BUS FREE phase by releasing
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the BSY signal. The SCSI target port shall consider the message transmission to be successful when there

is no attention condition on the TASK COMPLETE message.
The task may have completed successfully or unsuccessfully as indicated in the status.
16.3.18 WIDE DATA TRANSFER REQUEST

WIDE DATA TRANSFER REQUEST (WDTR) messages (see table 68) are used to negotiate a wide d
transfer agreement between two SCSI devices.

ata

Table 68 - WIDE DATA TRANSFER message format

BE;itte 7 6 5 4 3 2 1 0
0 EXTENDED MESSAGE (01h)
1 EXTENDED MESSAGE LENGTH (02h)
2 WIDE DATA TRANSFER REQUEST (Q3h)
3 TRANSFER WIDTH EXPONENT

WDTR messages shall be supported by ports supporting wide data transfers (i.e., non-zero transfer wi
exponents). WDTR messages shall be supported by, S€SI target ports with wBus16 set to one in
INQUIRY page of all their logical unit (see SCSI Primary ' Commands-3 standard).

Usage of this message is defined in 4.12. Fieldssare defined in 4.12.4.
16.4 Task attribute messages

16.4.1 Task attribute message overview and codes

Two byte task attribute messages are used to specify an identifier, called a tag, for a task that establis
the |_T_L_ Q nexus. The TAG\field is an 8-bit integer assigned by the application client and sent to the S
initiator port in the send SCSI command request (see 19.3.2). The tag for every task foreach |_T_L ne
shall be uniquely assigned by the application client. There is no requirement for the task manager to ch
whether a tag is currently in use for another |_T_L nexus. If the task manager checks the tag value 4
receives a tag thabis currently in use for the |_T_L nexus, then it shall abort all tasks for the SCSI initia
device and theassociated logical unit and shall return CHECK CONDITION status for the task that cau
the overlapped tag. The sense key shall be set to ABORTED COMMAND and the additional sense c(
shall be\set to OVERLAPPED COMMANDS ATTEMPTED (see 17.3). A tag becomes available
reassignment when the task ends. The numeric value of a tag is arbitrary, providing there are
outstanding duplicates, and shall not affect the order of execution.
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For each logical unit in each SCSI target device, each application client has up to 256 tags to assign to
tasks. Thus a SCSI target device with eight logical units may have up to 14 336 tasks concurrently in

existence if there were seven SCSI initiator ports on the bus.

Whenever a SCSI initiator port does a physical connection to a SCSI target port, the appropriate task

attribute message shall be sent following the IDENTIFY message to establish the |_T_L_Q nexus for

the

task. Only one I_T_L_Q nexus may be established during an initial connection or physical reconnection. If
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a task attribute message is not sent, then only an |_T_L nexus is established for the task (i.e., an untagged

command).

Whenever a SCSI target port does a physical reconnection to a SCSI initiator port to continue a tagged
task, the SIMPLE QUEUE message shall be sent following the IDENTIFY message to resume the
I_T_L_Q nexus for the task. Only one |_T_L_Q nexus may occur during a physical reconnection. If the
SIMPLE TAG message is not sent, then only an |_T_L nexus occurs for the task (i.e., an untagged

command).

If a SCSI target port attempts to do a physical reconnection using a tag not associated with a task in the
task set, then the SCSI initiator port should create an attention condition. After the corresponding

MESSAGE QUT phase the SCSI initiator port shall respond with an ABORT TASK message

If a SCSI target device does not implement tagged queuing and a queue tag message is received the’S
target port shall switch to a MESSAGE IN phase with a MESSAGE REJECT message and acceptthe t
as if it were untagged provided there are no outstanding untagged tasks from that SCSI initiator port.

See SCSI Architecture Model-2 standard for the task set management rules.

Table 69 - Task attribute message codes

CSI
Ask

O=Optional support

Q=Mandatory.if tagged queuing is implemented

IN=SCSI targét port to SCSI initiator port, Out=SCSI initiator port to SCSI target port
thes\MESSAGE OUT phase (see 12.2).

IRit=SCSI initiator port, Targ=SCSI target port

Not requifed=SCSI initiator port may or may not clear the attention condition before last ACK of

NS=Not supported as a message. The receiving SCSI device shall reject this message.

Support
IU Transfers | IU Transfers
Disabled Enabled Clear
Attention
Code Init Targ | Init Targ | Message Name Direction | Conditiop &
24h 0] (0] NS NS |[ACAP® Out | Not
required
21h Q Q NS NS HEAD OF QUEUE P Out | Not
required
22h Q Q NS NS ORDERED Out | Not
required
20h Q Q NS® [NS |SIMPLEP In | Out | Not
required
Key:

% The clear attention condition only applies during MESSAGE OUT phase.

b
information unit (see 14.3.1).

When IU transfers are enabled, the equivalent task attributes are implemented in the SPI command

16.4.2 ACA

See table 70 for the format of the ACA message.
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Bit

Byte 7 6 5 4 3 2 1 0
0 MESSAGE CODE (24h)
1 TAG (00h-FFh)

The ACA message specifies that the task shall be placed in the task set as an ACA task. The rules used
the task manager to handle ACA tasks within a task set are defined in the SCSI Architecture ‘Mode

standard.
16.4.3 HEAD OF QUEUE

See table 71 for the format of the HEAD OF QUEUE message.

Table 71 - HEAD OF QUEUE message format

Bit

Byte 7 6 5 4 3 2 1 0
0 MESSAGE.CODE (21h)
1 TAG (00h-FFh)

The HEAD OF QUEUE message specifies-that the task shall be placed in the task set as a HEAD
QUEUE task. The rules used by the device’server to handle HEAD OF QUEUE tasks within a task set
defined in the SCSI Architecture Model-2 standard.

16.4.4 ORDERED

See table 72 for the format of the ORDERED message.

Table 72 - ORDERED message format

by
-2

OF
pre

Bit

Byte 7 6 5 4 3 2 1 0
0 MESSAGE CODE (22h)
1 TAG (00h-FFh)

The ORDERED message specifies that the task shall be placed in the task set as an ORDERED task. The
rules used by the task manager to handle ORDERED tasks within a task set are defined in the SCSI

Architecture Model-2 standard.
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16.4.5 SIMPLE

See table 73 for the format of the SIMPLE message.

Table 73 - SIMPLE message format

Bit

Byte 7 6 5 4 3 2 1 0
0 MESSAGE CODE (20h)
1 TAG (00h-FFh)

The SIMPLE message specifies that the task shall be placed in the task set as a SIMRLE task. The rules
used by the task manager to handle SIMPLE tasks within a task set are defined in the SCSI Architecture
Model-2 standard.
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Table 74 - Task management message codes

phase.

M=Mandatory support, O=Optional support
Q=Mandatory if tagged queuing is implemented
Out=SCSl initiator port to SCSI target port
Yes=SCSl initiator port shall clear the attention‘Condition before last ACK of the MESSAGE OUT

the MESSAGE OUT phase (see 12.2):

Init=SCSI initiator port, Targ=SCSI target port
NS=Not supported as a message:,The receiving SCSI device shall reject this message.

Support
IU Transfers | IU Transfers
Bisabted Erabted Ctear

Attentign

Code Init Targ | Init Targ | Message Name Direction | Conditipn

0Dh Q Q M M ABORT TASK 2 out |-Yes

06h (0] M NS NS | ABORT TASK SET 2 Out | Yes

16h O O NS NS |CLEARACA? Out | Not
required

OEh Q Q NS NS | CLEAR TASK SET?@ Out | Yes

17h NS NS LOGICAL UNIT RESET & Out | Yes

0Ch o] M TARGET RESET 2 Out | Yes

Key:

Not required=SCSI initiator port may or may not clear the attention condition before last ACK of

8 When IU transfers are enabled, the equivalent task management functions are implemented in the
SPI command information.unit (see 14.3.1).

16.5.2 ABORT TASK

The ABORT TASK.message requests the ABORT TASK task management function defined in the SCSI
Architecture Medel2 standard.

In addition to-the requirements in the SCSI Architecture Model-2 standard the SCSI target port shall g¢ to
the BUS'EREE phase following the successful receipt of the ABORT TASK message.

NOTE 38 - The ABORT TASK message in the case of only an |_T nexus is useful to a SCSI initiator port
that is not able to get an IDENTIFY message through to the SCSI target port due to parity errors and just
needs to end the current task. Any pending data, status, or tasks for the |_T nexus are not affected. It is
not possible to abort an |_T nexus on a physical reconnection because of item f) in 12.2.

On a physical reconnection, the ABORT TASK message causes the current task to be aborted if an
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I_T_L_Q nexus has been fully identified. If an I_T_L nexus exists, but the SCSI target port is doing a
physical reconnecting for an I_T_L_Q nexus, then the current task is not aborted and the SCSI target port
goes to the BUS FREE phase.

NOTE 39 - A nexus may not be fully identified on a physical reconnection if an attention condition is
created during the IDENTIFY message and the SCSI target device has any tagged tasks for that SCSI

initiator device on that logical unit.

It is not an error to issue this messagetoan | _T L or|_T_L_Q nexus that does not have any pending
tasks.

16.5.3 ABORT TASK SET

The ABORT TASK SET message requests the ABORT TASK SET task management function defineJi in
the SCSI Architecture Model-2 standard.

In addition to the requirements in the SCSI Architecture Model-2 standard the SCSI target.port shall g¢ to
the BUS FREE phase following the successful receipt of the ABORT TASK SET message.

If only an |_T nexus has been established, the SCSI target port shall switch to . a\BUS FREE phase.|No
status or message shall be sent for the current task and no pending data, status, or tasks are affected.

The ABORT TASK SET message in the case of only an |_T nexus is usefulMo a SCSI initiator port that is
not able to send an IDENTIFY message through to the SCSI target port.due to parity errors and just ne¢ds
to end the current task or task management function.
It is not an error to issue this message to an |_T_L nexus that,does not have any pending or current tagks.

16.5.4 CLEAR ACA

The CLEAR ACA message requests the CLEAR _ACA task management function defined in the SCSI
Architecture Model-2 standard.

The CLEAR ACA message shall only be sent'by a SCSI initiator port during an initial connection. If the
SCSiI target port receives the CLEAR ACAymessage at any other time the SCSI target port shall switch to
a MESSAGE IN phase and issue a MESSAGE REJECT message. The SCSI target device shall then
continue processing the task that was-in process when the CLEAR ACA message was received.

On receipt of a CLEAR ACA message the task manager, in addition to clearing the ACA condition, shall go
to the BUS FREE phase follewing the successful receipt of the CLEAR ACA message.

It is not an error to isste a CLEAR ACA message when no ACA condition is in effect.
16.5.5 CLEAR TASK SET

The CLEARJASK SET message requests the CLEAR TASK SET task management function defined in
the SCSI Architecture Model-2 standard.

In-addition to the requirements in the SCSI Architecture Model-2 standard the SCSI target port shall g¢ to
the BUS FREE phase following the successful receipt of the CLEAR TASK SET message.

16.5.6 LOGICAL UNIT RESET

The LOGICAL UNIT RESET message requests the LOGICAL UNIT RESET task management function
defined in the SCSI Architecture Model-2 standard.

Receipt of the LOGICAL UNIT RESET message after an |_T_L nexus has been established is a logical
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unit reset event as defined in the SCSI Architecture Model-2 standard.

In addition to the requirements in the SCSI Architecture Model-2 standard the SCSI target port shall go to
the BUS FREE phase following the successful receipt of the LOGICAL UNIT RESET message.

A logical unit reset has no effect on the transfer agreement.
16.5.7 TARGET RESET

The TARGET RESET message requests the TARGET RESET task management function defined in the
SCSI Architecture Model-2 standard.

Successful receipt of a TARGET RESET message is a target reset event (see 12.5.4).

In addition to the requirements in the SCSI Architecture Model-2 standard the SCSI target port'shall g¢ to
the BUS FREE phase following the successful receipt of the TARGET RESET message.
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17 Command processing considerations and exception conditions

17.1 Command processing considerations and exception conditions overview

This clause describes some aspects of command processing, including exception conditions and error

handling that are specific to this standard.
17.2 Asynchronous event notification

Notification of an asynchronous event is performed using the SEND command with the AER bit set to o

ne.

Theinfaormationidantifvina tha condition-hbhaimaranortad cshall ha ratiirnad durina tha data ant daling
He—HHOH RO e e R g E-CoReO B em g e pertea—SHHarBe—+etarea—aurgte—tbataout—aety

phase of the SEND command (see SCSI Primary Commands-3 standard).

An error condition or unit attention condition shall be reported once per occurrence of the event causin
The SCSI target device may choose to use an asynchronous event notification or to return CHE|
CONDITION status on a subsequent command, but not both. Notification of command-related e
conditions shall be sent only to the SCSI initiator port that requested the task.

The asynchronous event notification protocol may be used to notify processadr devices that a syst
resource has become available. If a SCSI target device chooses to use this method, the sense key in
sense data sent to the processor device shall be set to UNIT ATTENTION.

The asynchronous event notification protocol shall be used only with ‘SCSI devices that return proces
device type with an AERC bit of one in response to an INQUIRY commahnd. The INQUIRY command shg
be sent to logical unit zero of each SCSI device responding to’ selection. This procedure shall
conducted prior to the first asynchronous event notification{and shall be repeated whenever the S(
device requires or when an event occurs that may invalidatehe current information.

Each SCSI device that returns processor device type with an AERC bit of one shall be issued a TEST U
READY command to determine that the SCSl device is ready to receive an asynchronous ev
notification. A SCSI device returning CHECK CONDITION status is issued a REQUEST SEN
command. This clears any pending unit attention condition. A SCSI device that returns processor dey
type with an AERC bit of one and returns GOOD status when issued a TEST UNIT READY command s
accept a SEND command with an AER bit.ef one.

NOTE 40 - A SCSI device that-uses asynchronous event notification at initialization time should provide
means to defeat these notifications. This may be done with a switch or jumper wire. SCSI devices that
implement saved parameters ‘may alternatively save the asynchronous event notification permissions
either on a per SCSI device basis or as a system wide option. In any case, a SCSI device conducts a
survey with INQUIRY commands to be sure that the SCSI devices on the SCSI bus are appropriate
destinations for SEND commands with an AER bit of one. The SCSI devices on the bus or the SCSI ID
assignments may,have changed.

See asynchronous event reporting in the SCSI Architecture Model-2 standard for more information
asynchroneus event notification.

17.3Incorrect initiator connection
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Apnlincorrectinitiator cannection occurs durina an-initial connection if a SCSI initiator port creates a ne
~ T

us

that already exists and does not send an ABORT TASK SET, ABORT TASK, CLEAR TASK SET,

DISCONNECT, LOGICAL UNIT RESET, or TARGET RESET, message as one of the messages of
MESSAGE OUT phase or as one of the task management functions in the SPI command information u

the
nit.

A task manager that detects an incorrect initiator connection shall abort all tasks for the SCSI initiator port

and the associated logical unit and shall return CHECK CONDITION status for the task that caused

the

incorrect initiator connection. The sense key shall be set to ABORTED COMMAND and the additional
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sense code shall be set to OVERLAPPED COMMANDS ATTEMPTED (see 16.4).

NOTE 41 - An incorrect initiator connection may be indicative of a serious error and, if not detected, may
result in a task operating with a wrong set of pointers. This is considered a catastrophic failure on the part
of the SCSI initiator port. Therefore, vendor-specific error recovery procedures may be required to
guarantee the data integrity on the medium. The SCSI target device may return additional sense data to
aid in this error recovery procedure (e.g., sequential-access devices may return the residue of blocks
remaining to be written or read at the time the second command was received).

17.4 Unexpected RESELECTION phase

An unexpected RESFI FCTION phase aoccurs if a SCSI target port attempts to do a physical reconnect to a
task for which a nexus does not exist. A SCSI initiator port should respond to an unexpécted
RESELECTION phase by sending an ABORT TASK message.
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18 SCSI management features for the SCSI parallel interface

18.1 SCSI mode parameters

18.1.1 SCSI mode parameter overview and codes

This subclause describes the block descriptors and the mode pages used with MODE SELECT and MODE
SENSE commands that influence, control and report the behavior of the SCSI parallel interface. All mode
parameters not defined in this standard shall influence the behavior of the SCSI devices as specified in the
appropriate command set document. The mode pages are addressed to the device server of a logical unit.
The mode pages and mode subpages associated with the SCSI parallel interface are listed in table 75 and

table 76.

Table 75 - Mode page codes for the SCSI parallel interface

Page code Description Reference]
02h Disconnect-Reconnect mode page 18.1.2
18h Logical Unit Control mode page 18.1.3
19h Port Control mode page 2 18.1.4

& The short format for the Port Control mode page is selected when the SUBPAGE CODE field is set t®

00h in a MODE SELECT command.

Table 76 - Mode subpage-codes for the SCSI parallel interface

Page code Scuobdpeagae Description Referencp

19h 00h Not allowed
19h 01h Margin Control mode subpage 18.1.4.2
19h 02h Saved Training Configuration value mode subpage 18.1.4.3
19h 03h Negotiated Settings mode subpage 18.1.4.4
19h 04h Report Transfer Capabilities mode subpage 18.1.4.5
19h 05h - DFh Reserved
19h EOh - FEh Vendor specific
19h FFh Return all mode subpages for the Port Control mode page SPC-3

8 The suBPAGE CODE field in a mode page with SPF set to one.
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18.1.2 Disconnect-Reconnect mode page

The Disconnect-Reconnect mode page (see table 77) provides the application client the means to tune the
performance of the SCSI parallel interface. The following subclause defines the fields in the
Disconnect-Reconnect mode page of the MODE SENSE or MODE SELECT command that are used by
SCSI target devices.

The application client passes the fields used to control the SCSI parallel interface to a device server by
means of a MODE SELECT command. The device server then communicates the field values to the SCSI
target port. The field values are communicated from the device server to the SCSI target port in a vendor
specific manner.

SPI SCSI devices shall only use Disconnect-Reconnect mode page parameter fields defined_indhis
subclause. If any other fields within the Disconnect-Reconnect mode page of the MODE SELECT
command contain a non-zero value, the device server shall return CHECK CONDITION status for that
MODE SELECT command. The sense key shall be set to ILLEGAL REQUEST and the additional sense
code set to ILLEGAL FIELD IN PARAMETER LIST.
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Table 77 - Disconnect-Reconnect mode page

Bit
Byte 7 6 5 4 3 2 1 0

0 PS spF (0) PAGE CODE (02h)
1 PAGE LENGTH (OEh)
2 BUFFER FULL RATIO
3 BUFFER EMPTY RATIO
4 (MSB)

BUS INACTIVITY LIMIT
5 (LSB)
6 (MSB)

PHYSICAL DISCONNECT TIME LIMIT

7 (LSB)
8 (MSB)

CONNECT.TIME LIMIT
9 (LSB)
10 (MSB)

MAXIMUM BURST SIZE
11 (LSB)
12 EMDP FAIR ARBITRATION DIMM DTDC
13 RESERVED
14

RESERVED

15

The BUFEER FULL RATIO field and BUFFER EMPTY RATIO FIELD are used as described in the SCSI-3 Prim
Commands standard.

ary
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permitted to assert the BSY signal without a REQ/ACK handshake. If the bus inactivity limit is exceeded
the SCSI target port shall attempt to do a physical disconnect (see 16.3.2) if the SCSI initiator port has

granted the physical disconnect privilege (see 16.3.3) and it is not restricted by bTpc. This value may
rounded as defined in the SCSI Primary Commands-3 standard. A value of zero indicates that there is
bus inactivity limit.

be
no
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The PHYSICAL DISCONNECT TIME LIMIT field indicates the minimum time in 100 ps increments that the SCSI
target port shall wait after releasing the SCSI bus before attempting a physical reconnection. This value

may be rounded as defined in the SCSI Primary Commands-3 standard. A value of zero indicates t
there is no physical disconnect time limit.

hat

The conNECT TIME LIMIT field indicates the maximum time in 100 us increments that the SCSI target port is

allowed to use the SCSI bus before doing a physical disconnect, if the SCSI initiator port has granted
physical disconnect privilege (see 16.3.3) and it is not restricted by bTbc. This value may be rounded
defined in the SCSI Primary Commands-3 standard. A value of zero indicates that there is no connect ti
limit.

If information unit transfers are disabled the maximum BURST sizE field indicates the maximum amoun

the
as
me

of

data that the SCSI target port shall transfer during a DATA phase before doing a physical disconnect)if
SCSil initiator port has granted the physical disconnect privilege (see 16.3.3).

If information unit transfer are enabled the MAXIMUM BURST SIZE field indicates the maximum amoun
data that the SCSI target port shall transfer in a single SPI data information unit.

the

b of

The maximum burst size is expressed in increments of 512 bytes (e.g., a value of 6ne means 512 bytes,

two means 1 024 bytes, etc.). A value of zero indicates there is no limit on the amotnt of data transfer
per burst.

The enable modify data pointer (EMDP) bit indicates whether or not the\SCSI initiator port allows
MODIFY DATA POINTER and MODIFY BIDIRECTIONAL DATA POINTERS messages to be issued by
SCSI target port. If the EMDP bit is a zero or an information unit transfer agreement is in effect, the S
target port shall not issue the MODIFY DATA POINTER or MODIFY BIDIRECTIONAL DATA POINTE
messages. If the EMDP bit is a one and an information unit transfer agreement is not in effect, the S¢
target port is allowed to issue MODIFY DATA POINTER and MODIFY BIDIRECTIONAL DATA POINTE
messages.

If the MODIFY DATA POINTER and MODIFY BIDIRECTIONAL DATA POINTERS messages are alloy
and the SCSI initiator port responds to a MODIEY*DATA POINTER or MODIFY BIDIRECTIONAL DA
POINTERS message with a MESSAGE REJECT, then the SCSI target device shall return a CHE
CONDITION. The sense key shall be set te M ABORTED COMMAND and the sense code shall be se
INVALID MESSAGE ERROR.

If the FAIR ARBITRATION field is set-10-000b, the SCSI target port shall not use arbitration fairness dur
normal arbitration. If this field is,set’'to a nonzero value, the SCSI target port shall use arbitration fairn

during normal arbitration (see ‘Annex B).

Regardless of the value.in the FAIR ARBITRATION field the SCSI target port shall use arbitration fairn
during QAS.

A disconnect immediate (DiMM) bit of zero indicates that the SCSI target port may request DATA IN

DATA OUT phases following a COMMAND phase without attempting a physical disconnect (see 16.3.2).

DIMM bit of'ore indicates that the SCSI target port shall attempt a physical disconnect (see 16.3.2) aftg
COMMAND phase and before a subsequent DATA IN or DATA OUT phase. The bimm bit only app
when-the SCSI initiator port has granted the physical disconnect privilege (see 16.3.3).
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The data transfer disconnect control (DTDC) field (see table 78) defines further restrictions on whe

physical disconnect is permitted.
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Table 78 - DTDC

DTDC Description
000b DTDC is not used. Physical disconnect is controlled by the other fields in this
mode page.
001b A SCSiI target port shall not attempt to do a physical disconnect once the data
transfer of a command has started until all data the command is to transfer has
been transferred. The connect time limit and bus inactivity limit are ignored dur-
ing the data transfer
010b Reserved
011b A SCSI target port shall not attempt to do a physical disconnect oncedhedata
transfer of a command has started, until the command is complete. The connect
time limit and bus inactivity limit are ignored once data transfer has started.
100b-111b Reserved
If DTDC is non-zero and the maximum burst size is non-zero, the SCSI target.device shall return a CHE[CK
CONDITION status. The sense key shall be set to ILLEGAL REQUEST andthe additional sense code [set
to ILLEGAL FIELD IN PARAMETER LIST.
18.1.3 Logical Unit Control mode page
The Logical Unit Control mode page (see table 79) contains’those parameters that select logical unit
operation options. This mode page is not currently defined for SPI SCSI devices. The implementation of
any parameter and its associated functions is optional. The mode page follows the MODE SENSE / MODE

SELECT rules specified by the SCSI Primary Commands-3 standard.
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Table 79 - Logical Unit Control mode page

B'?/ite 7 6 5 4 3 2 1 0
0 PS SPF (0) PAGE CODE (18h)
1 PAGE LENGTH (06h)
2 RESERVED PROTOCOL IDENTIFIER (1h)
3 RESERVED
4 RESERVED
5 RESERVED
6 RESERVED
7 RESERVED

The pPrROTOCOL IDENTIFIER field of 1h indicates the protoc6lthat this mode page applies to a SPI SCSI
device. See the SCSI Primary Commands-3 standard for other Port Control mode page protocol identifigrs.

=

18.1.4 Port Control mode page
18.1.4.1 Port Control mode page overview

The Port Control mode page (see table 80.and table 81) contains those parameters that affect SCSI target
port operation options. The mode page:shall be implemented by LUN 0 of all SPI SCSI target devices. The
mode page shall not be implemented-by logical units other than LUN 0 and W-LUNs. The implementation
of any bit and its associated functions is optional. The mode page follows the MODE SENSE / MODE
SELECT rules specified by SCSI Primary Commands-3 standard.

Each SCSI target port shall maintain an independent set of Port Control mode page parameters for each
SCSil initiator port. The parameters saveable bit in the mode page format header returned with MODE
SENSE commangdsshall be set to zero if the mode subpage format is being used (i.e., SPF bit set to onje),
indicating the parameters are not saved through resets.

After a MODE SELECT command, parameter settings shall remain in effect until either:
a)-settings are changed by another MODE SELECT command,

b) alogical unit reset of LUN O occurs,
c) an SDTR negatiation successfully completes

d) a WDTR negotiation successfully completes, or
e) a PPR negotiation successfully completes with the HOLD_Mcs bit set to zero.
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Table 80 - Port Control mode page short format

BE;itte 7 6 5 4 3 2 1 0
0 PS spF (0) PAGE CODE (19h)
1 PAGE LENGTH (06h)
2 RESERVED PROTOCOL IDENTIFIER (1h)
3 RESERVED
4 (MSB)
SYNCHRONOUS TRANSFER TIMEOUT
5 (LSB)
6 RESERVED
7 RESERVED

The PROTOCOL IDENTIFIER field of 1h indicates the protocolthat this mode page applies to a SPI SCSI
device. See the SCSI Primary Commands-3 standard for other Port Control mode page protocol identifigrs.

=

The SYNCHRONOUS TRANSFER TIMEOUT field indicatesthe maximum amount of time in 1 ms increments that
the SCSI target port shall wait before generating an“error by doing an unexpected bus free (see 10.3). The
SCSI target port shall only go to a BUS FREE¢phase if one of the following events causes the timer, ofce
started, to not reset or reload before expiring:

a) Ifthere is a REQ transition when-there are no outstanding REQs waiting for an ACK then load and
start the timer.
b) If there is a REQ transition-when there are any outstanding REQs waiting for an ACK then therg is
no effect on the timer,
c) If there is an ACK(transition when there are outstanding REQs waiting for an ACK then load and
start the timer.
d) If after an ACK transition there are no outstanding REQs waiting for an ACK then stop the timef.

A SYNCHRONOUS, TRANSFER TIMEOUT field value of 0000h indicates that the function is disabled. A valug of
FFFFh indicates’an unlimited period.
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Table 81 - Port Control mode subpage format

Bit
Byte 7 6 5 4 3 2 1 0
0 PS sPF (1) PAGE CODE (19h)
1 SUBPAGE CODE
2 (MSB)
PAGE LENGTH (n-3)

3 (LSB)
4 RESERVED
5 RESERVED PROTOCOL IDENTYFIER (1h)
6

PROTOCOL SPECIFIC MODE PARAMETERS
n

The suBPAGE cODE field indicates which mode subpage is being accessed. Mode subpage code values
listed in table 76. If the parameter data of a MODE SELECT command contains a mode subp§g
formatted mode page with the SUBPAGE CODE field is set to zero the SCSI target device shall retur
CHECK CONDITION status. The sense key shall be-set to ILLEGAL REQUEST and the additional se
code set to ILLEGAL FIELD IN PARAMETER LIST.

The PAGE LENGTH field specifies the length-in bytes of the mode subpage protocol specific mode pa
parameters after the PAGE LENGTH field.

The PROTOCOL IDENTIFIER field of-Ih indicates the protocol that this mode page applies to a SPI S(
device port. See the SCSI Primary Commands-3 standard for other Port Control mode page protog
identifiers.

18.1.4.2 Margin Controlmode subpage
The Margin Control'mode subpage (see table 82) contains parameters that set and report margin con
values for usage_between the SCSI initiator/target port pair on subsequent synchronous and pac

transfers.

A MODE\SENSE command shall return the current settings for the SCSI initiator/target port pair. Fie
that are not implemented shall be reported as zero.
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Table 82 - Margin Control mode subpage

BE;L 7 6 5 4 3 2 1 0
0 RESERVED
1 DRIVER STRENGTH RESERVED
2 DRIVER ASYMMETRY DRIVER PRECOMPENSATION
3 DRIVER SLEW RATE RESERVED
4 RESERVED
5 RESERVED
6 RESERVED
7 VENDOR SPECIFIC
8 RESERVED
9 RESERVED
10 RESERVED
11 RESERVED
12 RESERVED
13 RESERVED
14 RESERVED
15 RESERVED
The DRIMER STRENGTH field indicates the relative amount of driver source current used by the driver ($ee
7.2.2/@and A.2.2). The DRIVER STRENGTH field affects both the strong and weak drivers. A larger value
indicates more driver source current.

The DRIVER PRECOMPENSATION field indicates the relative difference between the weak driver and the
strong driver amplitudes when precompensation is enabled (see A.2.1). A larger value indicates a larger
difference between the weak and strong amplitudes.

The DRIVER ASYMMETRY field indicates the relative difference between the amplitudes of asserted and
negated signals launched from the driver (see A.2 and figure A.2). A larger value indicates a relatively
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stronger asserted signal compared to the negated signal.

The DRIVER SLEW RATE field indicates the relative difference between the assertion and negation
magnitudes divided by the rise or fall time (see A.8 and A.2.7). A larger value indicates a faster slew rate.

The default value of each margin control field should be 0000b.

The margin control fields indicate absolute conditions centered around their default values. Absolute
conditions means that the previous history of the parameter has no relevance to the value of the
parameter. The fields are two's complement values as shown in table 83. The maximum supported setting
for each field is 0111b and the minimum supported setting for each field is 1000b. Up to 16 distinct values

are available for each field rpprpepnfing mnnnrnnirally rhanging device response Devices that support

fewer than 16 distinct values for a field should round non-supported settings to a supported value.
The actual response of a SCSI device to a field value is vendor specific and calibration of'the actual
minimum and maximum responses to different field values is not defined in this standard. Margin con}rol
settings should not cause the driver to violate this standard's electrical limits. Margin control settings
should affect only the REQUEST, ACKNOWLEDGE, DATA BUS, P_CRCA, and PB{(P1) signals and
should affect all of these signals driven by the device by the same amount.
Table 83 - Summary of margin control field values
Value
Parameter values

Binary Decimal

0111b 7 maximum.setting

0110b 6

0101b 5

0100b 4

0011b 3

0010b 2

0001b 1

0000b 0 recommended default value

1111b -1

1116b -2

1101b -3

1100b -4

1011b -5

1010b -6

1001b -7

1000b -8 minimum setting
18/1.4.3 Saved Training Configuration Values mode subpage

The Saved Training Configuration Values mode subpage is used to report the SCSI device’s saved training
configuration values. These vendor specific values are maintained by the SCSI device when the retain
training information option is enabled (see 4.12.4.6.8). The fields are listed in table 84 however the content
of the fields is vendor specific.

Only values for the current |_T nexus are reported.
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Table 84 - Saved Training Configuration mode subpage

Bit
Byte 7 6 5 4 3 2 0
0
RESERVED
3
4 (MSB)
DB(0) VALUE ]
Z (I QR)
64 | (MSB)
DB(15) VALUE N
67 (LSB)
68 | (MSB)
P_CRCA VALUE [
71 (LSB)
72 | (vsB)
P1 VALUE [
75 (LSB)
76 | (MsB)
BSY VALUE [
79 (LSB)
80 | (MSB)
SEL VALUE [
83 (LSB)
84 | (MSB)
RST VALUE [
87 (LSB)
88 | (MSB)
REQ VALUE [
91 (LSB)
92 | (MSB)
ACK VALUE [
95 (LSB)
96 | (MSB)
ATN VALUE [
99 (LSB)
100 | (MSB)
C/D VALUE [
103 (LSB)
104 | (MSB)
1/0 VALUE [
107 (LSB)
108 | (MSB)
MSG VALLE
111 (LSB)
112
RESERVED
227
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18.1.4.4 Negotiated Settings mode subpage

The Negotiated Settings mode subpage, shown in table 85, is used to report the negotiated settings of a
SCSI target port for the current |_T nexus.

Table 85 - Negotiated Settings mode subpage

BE;itte 7 6 5 4 3 2 1 0
0 TRANSFER PERIOD FACTOR
1 RESERVED
2 REQ/ACK OFFSET
3 TRANSFER WIDTH EXPONENT
4 RESERVED PROTOCOL OPTIONS BITS
5 RESERVED TRANSCEIVER MODE |, CSEA'ET_EN EES&L{EEDN
6 RESERVED
7 RESERVED

The TRANSFER PERIOD FACTOR field indicates the negotiated transfer period factor (see 4.12.4.3) for the
current |_T nexus.

The REQ/ACK OFFSET field indicates the negotiated REQ/ACK offset (see 4.12.4.4) for the current | T
nexus.

The TRANSFER WIDTH EXPONENT\field indicates the negotiated transfer width exponent (see 4.12.4.5) for the
current |_T nexus.

The PrOTOCOL OPTIONS)BITS field contain the negotiated protocol options (see 4.12.4.6) for the current| T
nexus.

The RECEIVED:PCOMP_EN bit contains the value of the PcOMP_EN bit (see 4.12.4.6.9) received by the SCSI
target port for'the current |_T nexus.

The SENT PCOMP_EN bit contains the value of the pcompP_EN bit (see 4.12.4.6.9) sent by the SCSI target
pertfor the current I_T nexus.

The TRANSCEIVER MODE field specifies the current bus mode of the SCSI target port as defined in table 86.
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Table 86 - Bus mode

Code Bus mode
00b Unknown (e.g., device not capable of reporting bus mode)
01b Single ended
10b Low Voltage Differential
11b High Voltage Differential

18.1.4.5 Report Transfer Capabilities mode subpage

The Report Transfer Capabilities mode subpage, shown in table 87, is used toA€port the trans
capabilities for the SCSI target port. The values in this mode subpage are not chahgeable via a MO|
SELECT command.

Table 87 - Report Transfer Capabilities mode-subpage

B':jit; 6 5 4 3 2
0 MINIMUM TRANSFER PERIOD FACTOR
1 RESERVED
2 MAXIMUM REQ/ACK OFFSET
3 MAXIMUM TRANSFER WIDTH EXPONENT
4 PROTOCOL OPTIONS BITS SUPPORTED
5 RESERVED
6 RESERVED
7 RESERVED

The MINIMUM TRANSFER PERIOD FACTOR field shall be set to the smallest value of the transfer period fag

(see-12.4.3) supported by the SCSI target port.

fer
DE

tor

The MaXIMIUM DI:QIAN( QEESET shall he set to the I:\rgner value of the DI:Q/A(“K offset (enn 4.12

supported by the SCSI target port.

4)

The MAXIMUM TRANSFER WIDTH EXPONENT shall be set to the largest value of the transfer width exponent
(see 4.12.4.5) supported by the SCSI target port.

The SCSI target port shall set the bits in the PROTOCOL OPTIONS BITS SUPPORTED field (see 4.12.4.6) to
indicate the protocol options supported by the SCSI target port.


https://standardsiso.com/api/?name=0e83ec23de4e6a2e706c51fd2c8fabc9

246 14776-115 © ISO/IEC:2004

19 SCSiI parallel interface services

19.1 SCSI parallel interface services overview

(E)

SCSI parallel interface services are provided by the SCSI initiator port enabling the application client to
accomplish tasks and task management functions (see SCSI Architecture Model-2 standard) and by the

SCSI target device enabling the device server to receive commands and move data to/from an applicat

ion

client. The SCSI parallel interface services are described in terms of the services the SCSI initiator port

and SCSI target port provide. Each SCSI parallel interface service causes a sequence phases to

be

generated by the addressed SCSI devices. Figure 75, figure 76, and figure 77 show all the valid phase

sequences.

19.2 Procedure objects

See table 88 for the mapping of the procedure objects used in this standard to the equivalent proced
objects used in the SCSI Architecture Model-2 standard.

Table 88 - This standards objects mapped to objects from other'SCSI standards

Equivalent SCSI
Architecture
Model-2 standard
objects

Objects

initiator SCSI ID initiator identifier

target SCSI ID target identifier

See table 89 for a list of the procedure objects used when passing services across the SCSI pard]lel

interface service interface. See table 89 for the definitions of the names used within this standard and
equivalent SCSI Architecture Model-2 standard’names of the procedure objects, the name of the stand
where the objects are defined, the standard-where the binary contents of the objects are defined, and
routing of the objects. The routing shows:

a) the originating object of the'term,
b) the object that is the final destination of the term, and
c) the objects that the terfim moves though to reach the final destination object.

the
ard
the
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Table 89 - Procedure objects

This standard’s objects Standard Standard where Term routing
where term |binary contents of
defined term defined
application client buffer offset SAM-2 SAM-2 DS —» targ—® init
data-out buffer size SAM-2 SAM-2 AC = init
data-in buffer size SAM-2 SAM-2 AC = init
command descriptor block SAM-2 SAM-2/cmd P AC - init # targ # DS
data-in buffer SAM-2 cmd © DS & targ—® init -#\AC
data-out buffer SAM-2 cmd © AC - init # targ’>® DS
device server buffer SAM-2 cmd © DS —» targ—® _.init
| T L X nexus SAM-2 this standard AC - init't® targ # DS
or AC —»Vinit # targ -+ TM
or D targ—® init
request byte count SAM-2 SAM-2 DS targ
service response SAM-2 this standard ¢_CDS targ—® init # AC
or targ # DS
service response 2 SAM-2 this standard ¢ | init - AC
autosense request SAM-2 SAM=2 AC - init # targ # DS
sense data SAM-2 SPC-3 DS & targ—® init # AC
status SAM-2 SAM-2 DS & targ—#® init & AC
task attribute SAM-2 this standard AC - init # targ # DS

Key: AC=application client, cmd=SCSI command standards, DS=device servetr,
init=SCSlI initiator port, TM=task manager, targ=SCSI target port

standard).

SCSI.

& Only occurs when unexpected.b(s'free (see 10.3) is detected by the SCSI initiator port.

b The portions not defined in the’SCSI Architecture Model-2 standard are defined in the SCSI
command standards (e.g4SCSI-3 Block Commands standard, SCSI Primary Commands-3

Parameter lists are defined within one of the SCSI command standards (e.g.,SCSI-3 Block
Commands standard, SCSI Primary Commands-3 standard). SCSI standards do not define
non-parameter-list information.

4 The SERVICE DELIVERY OR TARGET FAILURE value of the service response is not defined in

19.3 Application client SCSI command services

19.3.1 Application client SCSI command services overview

The SCSI command services shall be requested by the application client using a procedure call defined

as:

Execute Command (IN (I_T_L_x nexus, command descriptor block, [task attribute], [data-in buffer

size], [data-out buffer], [data-out buffer size], [autosense request]), OUT ([data-in buffer], [sense

data], status, service response))
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19.3.2 Send SCSI command service

(E)

The send SCSI command service is a four step confirmed service that provides the means to transfer a

command data block to a device server.

Processing the execute command procedure call for a send SCSI command service shall be composed of

the 4 step confirmed service shown in table 90.

Table 90 - Processing of send SCSI command service procedure

er], [data-out buffer size], [autosense request]))

Step E;OH:ZCOI service SCSI Transport protocol Service Interface procedure-call
request send SCSI command | Send SCSI command (IN (I_T_L_x nexus, command-descrip-
request tor block, [task attribute], [data-in buffer size], [data-out buff

indication send SCSI command | SCSI command received (IN (I_T_L_ x nexus, command de
indication scriptor block, [task attribute], [autosense request]))

response send SCSI command | Send command complete (IN (A\IYL_x nexus, [sense data]
response status, service response))

confirmation | send SCSI command Command complete received (IN (I_T_L_x nexus, [data-in

confirmation buffer], [sense data]{ status, service response))

19.4 Device server SCSI command services

19.4.1 Device server SCSI command services oVerview

The SCSI data buffer movement services shallbe requested from the device server using a procedure
defined as:

Move data buffer (IN (I_T_L_x nexus, device server buffer, application client buffer offset, request]
byte count)).

Either data-in delivery, data-eut'delivery, both data-in and data-out delivery, or neither data delivery may
used while processing one_command. If both are used, the device server shall combine the data-in &
data-out service responses into one service response.

19.4.2 Data-in delivery service

The data-in‘delivery service is a two step confirmed service that provides the means to transfe
parameter.list or data from a device server to a SCSI initiator port.

Processing the execute command procedure call for a data-in delivery service shall be composed of th
stepconfirmed service shown in table 91.

call

be
and
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Table 91 - Processing of data-in delivery service procedure

Step E;?T:ZCOI service SCSI Transport Protocol Service Interface procedure call
request data-in delivery Send data-in (IN (I_T_L_x nexus, device server buffer, appli-
request cation client buffer offset, request byte count))
confirmation | data-in delivery Data-In delivered (IN (I_T_L_x nexus))
confirmation

19.4.3 Data-out delivery service

The data-out delivery service is a two step confirmed service that provides the mgans to transfg
parameter list or data from a SCSI initiator port to a device server.

Processing the execute command procedure call for a data-out delivery service shall be composed of th
step confirmed service shown in table 92.

Table 92 - Processing of data-out delivery service procedure

Step E;?}:ZCOI service SCSI Transport{Pratocol Service Interface procedure call
request data-out delivery Receive data-out (IN (I_T_L_x nexus, application client buffef
request offset,srequest byte count, device server buffer))
confirmation | data-out delivery Data-out received (IN (I_T_L_x nexus))
confirmation

19.5 Task management services

19.5.1 Task managemenpt\functions overview

The task management'services shall be requested from the application client using a procedure
defined as:

Function-name (IN (nexus), service response)

19.5.2 Task management functions

call

the

This'standard handles task management functions as a four step confirmed service that provides

S-S

The task management functions are defined in the SCSI Architecture Model-2 standard. This stand

ard

defines the actions taken by the SCSI parallel interface service to carry out the requested task

management functions.
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19.5.3 ABORT TASK

The SCSI parallel interface services request the SCSI initiator port issue an ABORT TASK message (see

16.5.2 and 14.3.1) to the selected |_T_L_Q nexus.

19.5.4 ABORT TASK SET

The SCSI parallel interface services request the SCSI initiator port issue an ABORT TASK SET message

(see 16.5.3 and 14.3.1) to the selected |_T_L nexus.

19.5.5 CLEAR ACA

The SCSI parallel interface services request the SCSI initiator port issue a CLEAR ACA message (s
16.5.4 and 14.3.1) to the selected |_T_L nexus.

19.5.6 CLEAR TASK SET

ee

The SCSI parallel interface services request the SCSI initiator port issue a CLEAR JASK SET message

(see 16.5.5 and 14.3.1) to the selected |_T_L nexus.

19.5.7 LOGICAL UNIT RESET

The SCSI parallel interface services request the SCSI initiator port issue a LOGICAL UNIT RESET

message (see 16.5.6 and 14.3.1) to the selected |_T_L nexus.
19.5.8 RESET SERVICE DELIVERY SUBSYSTEM

The SCSI parallel interface services request the SCSI initiator port create a bus reset condition (see 12
on the selected SCSI bus containing the selected I_T nexus.

19.5.9 TARGET RESET

The SCSI parallel interface services request the,SCSI initiator port issue a TARGET RESET message (&
16.5.7 and 14.3.1) to the selected |_T nexus.

19.5.10 WAKEUP

The SCSI parallel interface services request the SCSI initiator port create a bus reset condition (see 12
on the selected SCSI bus containing the selected I_T nexus.

3)

bee

3)
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Annex A
(normative)

Additional requirements for LVD SCSI drivers and receivers

A.1 System level requirements

The requirements for LVD SCSI drivers and receivers in this annex are based on the system level
requirements stated in table A.1. Some of these requirements are specifically called out in other
subclauses while others are derived from bus segment loading conditions and trade-offs between

compatina-paramatars
CoThpTTTgpPorar e teroT
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Table A.1 - System level requirements

Parameter Minimum Maximum Cross-
reference
Va (synchronous transfers and paced trans- -1V -100 mv
. . . . N/A
fers clocking signal) (except OR-tied sig-
nals) & €
Vp (paced transfers noncompeqsated tran- -1V -5 mv N/A
Sition) (except OR-tied signals) '
Vp (paced transfers compensated transi- -1V -80 mVv N/A
tion) (except OR-tied signals) @
Vy (synchronous transfers and paced trans- 100 mVv 1v
. . : . N/A
fers clocking signal) (except OR-tied sig-
nals) & €
V\ (paced transfers noncompensated tran- 5mV 1v N/A
sition) (except OR-tied signals) f
Vy (paced transfers compensated transi- 80 mV 1V N/A
tion) (except OR-tied signals) @
V, (OR-tied signals) 2 -3,6 V -100 mv N/A
V) (OR-tied signals) & P 80 m¥/ 145 mV N/A
H C
loaded impedance () 85 135 N/A
unloaded impedance (Q2) 110 135 subclause 6.3
terminator bias (mV) 100 125 subclause 7.2.1
terminator impedance (QQ) 100 110 subclause 7.2.1
device leakage (nA) -20 20 table 22
number of SCSI devices 2 16 subclause 4.8
ground offset level (mV) d -355 355 N/A
8 These are thesignal levels at the receiver, the system allows 60 mV crosstalk for calculating the
minimupa.driver level.
b Prior4&rsions of the standard did not account for leakage.
¢ CauSed by the addition of device capacitive load (see table 16 for calculations).
d<This is the difference in voltage signal commons for SCSI devices on the bus segment (see figurg
2).
€ Clocking signals: toggling signal after the first transition shall be the 100 mV limits specified by th¢
fast-80 or slower speeds.
" Weak driver is disabled.
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A.2 Driver requirements

A.2.1 Driver requirements overview

The fundamental requirement for an LVD driver is the generation of a first-step differential output voltage
magnitude at the driver connections to the balanced load to achieve required minimum differential signals
at every receiver connection to the bus segment. If precompensation is enabled, the weak driver amplitude
shall be a minimum of 50 % to a maximum of 75 % of the strong driver amplitude after the first bit of a

series of adjacent ones or adjacent zeros. Other characteristics that affect overall noise margin are

the

common-mode output voltage, the maximum differential output voltage, the driver output impedance, and

the output signal wave shape.

NOTE 42 - If a weak driver is driving with the minimum amplitude specified in table A.2, then the 370 m\,
weak driver translates to a strong driver of 493 mV for the 75 % case ranging up to 740 mV for the 50"%
case.

The driver requirements are defined in terms of the voltages and currents depicted in figure\53.

A.2.2 Differential output voltage, Vg

This subclause does not specify requirements for drivers with source impedances less than 1 000 Q.

To assure sufficient voltage to define a valid logic state at any device conhection on a fully loaded LVD

segment at least a minimum differential output voltage shall be generated. This value shall be la
enough that, after allowance for attenuation, reflections, terminatar‘bias difference, and differential ng
coupling, Vg meets the specified requirements at the device connector to the LVD SCSI bus segment.

The SCSI device shall also comply with the upper limits for the differential output voltages and to
symmetry of the differential output voltage magnitudeschetween logic states in order to assure a first-g
transition to the opposite logic state.

For non-paced transfers, with the test circuit of figure A.1 and the test conditions V1 and V2 in table
applied, the steady-state magnitude of the differential output voltage, Vg, for an asserted state (V,), s

be greater than or equal to 320 mV and less than or equal to 800 mV. For the negated state, the polarity
Vg shall be reversed (Vy) and the differential voltage magnitude shall be greater than or equal to 320

and less than or equal to 800 mV. The relationship between V, and V) specified in table A.2 and shqg
graphically in figure A.2 shall be maintained.

For paced transfers, with/the test circuit of figure A.1 and the test conditions V1 and V2 in table
applied, the steady-stateé magnitude of the differential output voltage, Vg, for an asserted state (V,), S

be greater than or eqgtal to 370 mV and less than or equal to 800 mV. For the negated state, the polarity
Vg shall be reversed’(Vy) and the differential voltage magnitude shall be greater than or equal to 370

and less than er.equal to 800 mV. The relationship between V, and V) specified in table A.3 and shqg
graphically infigure A.3 shall be maintained. The strong driver relationship between V, and Vy specifie
table A.2-and shown graphically in figure A.3 shall be maintained.
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The assertion drivers and negation drivers require different strengths to achieve the near equality in V5 and

Vgpshown in figure A.2 and figure A.3 because the applied V1 and V2 simulate the effects of the &

us

segment termination bias.
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Table A.2 - Driver steady-state test limits and conditions for non-paced transfers

Test parameter

Test conditions 2

Minimum (mV) °

Maximum (mV)

(figure A.1)
| V4 | Differential output V, =1,056 V 320 800
voltage magnitude V,=0,634V
(asserted)
V;=1,866V 320 800
V,=1,444V
| vy | Differential output V, =1,056 V 320 800
voltage magnitude V,=0,634V
(negated)
V,=1,866V 320 800
V,=1,444V

| V4 | Differential output
voltage magnitude
(asserted)

All four conditions shown
in the previous rows of
this table

0,69 x | Vy| +50

1,45x | Vy | - 65

The test limits shall be within the shaded area of figure A.2.

8 The test circuit (figure A.1) is approximately equivalent to two terminators creating the normal

system bias.

b Including the weak output.

Table A.3 - Driver steady-state test limits and conditions for paced transfers

Test parameter

Test conditions 2

Minimum (mV) °

Maximum (mV)

(figure A.1)
| VA | Differential output V,=1,056 V 370 800
voltage magnitude V,=0,634V
(asserted)
V,=1,866 V 370 800
V,=1,444V
| vy | Differential.output V, =1,056 V 370 800
voltage-magnitude V,=0,634V
(negated)
V,=1,866V 370 800
V, = 1,444V

[+ | Differential output
voltage magnitude
(asserted)

All four conditions shown
in the previous rows of
this table

0,90 x | Vy | - 23

1,11 x| V| + 26

The test limits shall be within the shaded area of figure A.3.

8 The test circuit (figure A.1) is approximately equivalent to two terminators creating the normal

system bias.

b Including the weak output.
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Figure A.1 - Differential steady-state output voltage test circuit
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Figure A.2 - Domain for driver assertion and negation levels for non-paced transfers
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Figure A.3 - Domain for driver assertion and negation levels for paced transfers

A.2.3 Offset (common-modeoutput) voltage (Vcm)

The steady-state magnitude of the driver offset voltage (V¢)), measured with the test load of figure A.4

shall be greater than,or equal to 0,845 V and less than or equal to 1,655 V for either binary state. The
steady-state magnitude of the difference of V), for one logical state and for the opposite logical state,

AV, shall be 120 mV or less for all Vappjieq in the range: 0,845 < Vyppjieq < 1,655. See figure A.5.
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Figure A.4 - Driver offset steady-state voltage test.circuit
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Figure A.5 - Common mode output voltage test
A.2.4 Short:Cirguit currents (Ig.g and lgig)
Since an\LYD bus segment allows multiple drivers, the possibility of contention requires a restriction on

power that may be sourced to the bus segment by a SCSI device. This is accomplished with a maxim
allowable current from the driver.

the

With the driver output terminals short-circuited to a variable voltage source, the magnitudes of the currents
(lo.s and lp.g) shall not exceed 24 mA for either logical state over the range 0 < Vgpjieq < 2,5 V. (see

figure A.6).
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Figure A.6 - Driver short-circuittest circuit
A.2.5 Open-circuit output voltages (Vo_oc) and Vo4 (oc))
To limit the maximum steady-state voltage at any device connector, the voltage between each output
terminal of the driver circuit and its ground shall be*between 0 V and 3,6 V when measured in accordance

with figure A.7. This requirement shall be met in &ll logical or high impedance states (0 V < Vo (oc) <3, V
and 0 V < Vg,4(oc) < 3,6 V). The highest output-voltage occurs with no output current.

\ W\ - SIGNAL

Va4

1,0,0ROFF | D
+ SIGNAL

|1
Vo+(oc) /(jt/o-(oq
R>1MQ
2 places

/\/I\llnael red

parameter |
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Figure A.7 - Open-circuit output voltage test circuit
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A.2.6 Output signal waveform

The differential output rise or fall time of a driver is specified since they influence the timing measurements
and stub lengths of an LVD interface. Excessive over and under shoot of the output signal may cause
electromagnetic emissions or false logic state changes.

During transitions of the driver output between alternating logical states (e.g., one - zero, zero - one, one -
off, off - one, zero - off, off - zero), the differential voltage measured with the test circuit of figure A.8 and
table A.4, shall be such that the voltage monotonically changes between 0,2 and 0,8 of the steady-state
output, Vgs. Vg is defined as the voltage difference between the two steady-state values of the driver

output (Vss = |Val| + | Vn]) (See figure A.9 and table A.2). Vgg is expected to be different for different

ransitions.

The output signal rise or fall times (see t; in figure A.9) between 0,2 and 0,8 of Vg shall be greater'than or
equal to 1 ns. For paced transfers the output signal rise or fall times (see t, in figure A.9) between 0,2 and
0,8 of Vgg shall be greater than or equal to 1 ns and less than or equal to 2,5 ns.

The rise and fall times specified in this subclause are requirements for a driver whén‘using the LVD fest
circuit in figure A.8. They are not the observed rise or fall rates on an actual SCSkbus segment.

Measurement equipment used for rise and fall rate testing shall provide a bandwidth of 2 GHz minimunj.

RN - SIGNAL 100Q
> C +—W
ALTERNATING .
INPUTS D Vs 75Q T Cl,
0,1,0,1,...))
100 ©
3 L +—Wp
+
% SIGNAL
__ Clg
Notes:
Measured a) Resistors are +1% and surface-mount metal film type.
parameter b) CLp and CLg are 5 pF 0,2 pF and include the instrumentation
: capacitance.
>> SCSlibevice c) The longest physical dimension between the device connector
Caonnector

pins and any test circuit component shall be no greater than 0,1 m.
d) V1 and V2 are applied voltages from a source having a source
impedance of less than 5 W from 0 Hz to 40 MHz.

Figure A.8 - Differential output switching voltage test circuit
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Table A.4 - Driver switching test circuit parameters

Test condition (see figure A.8) V1 V2
Low common-mode voltage 1,311V 0,889V
High common-mode voltage 1,611V 1,189V

The sianal voltage shall complv with the reauirements shown in fiaure A_Q
~J ~ =7 1 ~J

0,2 Vss 0,25
MAX MAX

Figure A.9 - Drivenoutput signal waveform

A.2.7 Dynamic output signal balance (Veyep) )

A mismatch in the magnitude of rate at which the voltage changes at the - signal and + signal connegtor
pins, results in a common-mode AC signal. This may cause electromagnetic emissions from the us
segment, excursions outside the regeivers' common-mode input voltage range, and/or differential noise.

During transitions of the driveroutput between any state transition of high-to-low, low-to-high, high-to-off,
off-to-high, low-to-off, or eff-to-low, the voltage (V¢),) measured with the test circuit shown in figure A0,
shall not vary more than specified in table A.5 as Vyppjieq i varied over the range 0,845 < Vyjieq < 1,655.

Measurement equipment used for dynamic signal output balance testing shall provide a bandwidtf of
400 MHz minimum: The requirements in this subclause apply only to the applicable state transitions.
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Figure A.10 - Driver-offset switching voltage test circuit

Lower values of Vcypp) have lower EMt risk.

Table A.5 - Dynamic output balance limits

Transition Vempery MV max
high-low 120
low-high 120
high-off 400

low-off 400
off-high 400
off-low 400
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