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

FOREWORD

1) I1SO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form

the specialized system for worldwide standardization. National bodies that are members of ISO or
participate in the development of International Standards through technical committees established by

IEC
the

(o]

~

q

: ; ; ' L . : ’ P £ doaor ’ . ’ — T ’ :
reSPeTUvVeE organmtZadtolT (O acar witT patrtcarar neras o tecinear acuvityT oo ana ricc teciear CotT

in liaison with ISO and IEC, also take part in the work.

~

national bodies for voting. Publication as an International Standard requires approval by at least 75 % o
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 indiv
experts and members of their technical committees and IEC or ISO member bodies for any personal in
property damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (incly
legal fees) and expenses arising out of the publication of, use of, or reliangé,upon, this ISO/IEC publicatid
any other IEC, ISO or ISO/IEC publications.

~

~

indispensable for the correct application of this publication.

~

of patent rights. ISO and IEC shall not be held responsible fot'identifying any or all such patent rights.

CAUTION: The developers of this standard ftave requested that holders of patents
may be required for the implementation*of the standard, disclose such patents to
publisher. However, neither the developers nor the publisher have undertaken a pa
search in order to identify which, if ‘any, patents may apply to this standard. As of
date of publication of this standard, following calls for the identification of patents

respect to any standard it proeesses. No representation is made or implied that licen
are not required to avoid infringement in the use of this standard.

hternational Standard TSO/IEC 14776-115 was prepared by subcommittee 25: In
onnection of information technology equipment, of ISO/IEC joint technical committe
hformation technology.

tees

collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental,

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- circulated to

the

dual
jury,
ding
n or

Attention is drawn to the normative references cited in this publication.“Use of the referenced publicatiofs is

Attention is drawn to the possibility that some of the elements/of this International Standard may be the subject

hat
the
ent
the
hat

may be required for the implem@&ntation of the standard, no such claims have bgen
made. No further patent search is conducted by the developer or the publishef in

Ses

er-
1:
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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

Thig part of ISO/IEC 14776 defines the mechanical, electrical, timing, and -protpcol
reqlirements of the SCSI parallel interface to allow conforming SCSI devices to intér-eperate.
Thel 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 funct{ons
through the use of vendor-specific options. Reserved-areas are provided for fufure
standardization.

b) To provide compatibility such that conforming SPRI*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 réspond in an acceptable manner to rgject
SPI-5 protocol extensions. SPI-5 protocoliextensions are designed to be permissive of
such rejections and thus allow SPI-2 dnid' 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 plorts
(i.e], SCSI devices capable of initiating’ an 1/O process) and multiple SCSI target ports (i.e.,
SC#$I devices capable of responding to a request to perform an 1/O process). Distribuited
arbitration (i.e., bus-contention logic) is built into the architecture of this standard. A default
priority system awards interfage-control to the highest priority SCSI device that is contending
for use of the bus and an optional fairness algorithm is defined.

ting

y to
i a
that

q anhdard as ade—obsolete single-ended—anc ' ode—signaling—alternatives.
Implementations that use single-ended or multimode signaling alternatives should reference
the SCSI Parallel Interface-2 standard (ISO/IEC 14776-112).

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 devicetypes

SCSI Transport Protocols

Architecture Model

Interconnects

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

Thg following réferenced documents are indispensable for the application of this standard. Fgr dated
refdrences, enly the edition cited applies. For undated references, the latest edition of the ref¢renced
docpment,.including any amendments, applies.

2.2l Approved references

IEC 60512-2:1985, Electromechanical components for electronic equipment; basic testing proce-
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:

Pas

sive Interconnect Performance (PIP)

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

ISO/IEC 14776-412, Information technology - Small Computer System Interface (SCSI) - Part 412:

Arc

2.4

For

organization.

EIA
Cor

EIA
Hig

SFH

T10

30

3.1

3.1.
Ac
A5

nitecture Model 2 (SAM-2)
Other references

information on the current status of the listed documents, or regarding availability, centact the in

L 700AOAE (SP-3651), Detail Specification for Trapezoidal Connectorshwith Non-removable
tacts on 1.27 mm Pitch Double Row used with Single Connector Attachments (SCA-2)

- 700A0AF (SP-3652), Detail Specification for Trapezoidal Connhgctor 0.8 mm Pitch used w
 Density Cable Interconnect (VHDCI)

-8451, SCA-2 Unshielded Connections

NOTE 1 - For more information on the current status\of the document, contact the SFF committee
408-867-6630 (phone), or 408-867-2115 (fax). Te\obtain copies of this document, contact the S¥§
committee at 14426 Black Walnut Court, Saratoga; €A 95070 at 408-867-6630 (phone) or 408-741-16
(fax).

1378DT, SCSI Domain Validation technical report

NOTE 2 - For more information on the current status of the T10 document, contact the INCITS Secretar|
at 202-737-8888 (phone), 2024638-4922 (fax) or via Email at incits@itic.org. To obtain copies of tk
document, contact Global'Engineering at 15 Inverness Way, East Englewood, CO 80112-5704
303-792-2181 (phone), 800-854-7179 (phone), or 303-792-2192 (fax).

dicated

Ribbon

th Very

at

FF
DO

is
at

3.1
age

efinitions, symbols, abbreviations, and conventions
Definitions

il

hble

D-conductor cable assembly that provides an 8-bit DATA BUS and control signals.
2

nt

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

3.1
app

3
lication client

An object that is the source of SCSI commands. Further definition of an application client is found in the
SCSI Architecture Model-2 .

3.1
asy

4
nchronous 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
bag pianc
A printed circuit board with connectors attached that is used for interconnecting multiple SCSI devices.

3.18
bulk cable
The collection of conductors and associated insulation used between, but not including, the conngctors or
transition regions in a SCSI bus segment. Bulk cable includes permanent features (e.g., flat negions)
des|gned for purposes of enabling connector attachment.

3.1p
Bug segment path
The electrical path between the bus segment terminators.

3.1110
byte
Indipates an 8-bit construct.

3.1111
cable assembly
A bulk cable that has connectors attached.

3.1112
confirmation
A rgsponse returned to the application-client that signals the completion of a service request (see 4.13).

3.1.43

confirmed service
A sgrvice available at<he protocol service interface, that requires confirmation of completipn. The
confirmed service consists of the request and confirmation steps and optionally the indicat|on and
res;[onse steps.

3.1114
conftact
Thel electrically-conductive portion of a connector associated with a single conductor in a cable.

3.1.15

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 OUT phase.

3.1p%
datigroup transfer
Pargllel transfers that transfer data and pCRC information using only data groups.

3.1.p2

devlice server
An pbject within the logical unit that executes SCSI tasks according to the rules/fortask management as
desgribed in the SCSI Architecture Model-2 .

3.1p3

differential
A s|gnaling alternative that uses drivers and receivers with tw@ complementary signals to improve
sigral-to-noise ratios.

3.1p4
double transition (DT)
Thel latching of data on both the assertion edge and thenegation edge of the REQ or ACK signals

3.1p5
drivier
The circuitry used to control the state of a signal line in a bus segment.

3.1.p6

exception condition
Any| event that causes a SCSI déevice to enter an auto-contingent allegiance or contingent all¢giance
conflition.

3.1.p7
expjander
A device that connects SCSI bus segments together to form a single SCSI domain.

3.1p8
fast-5
Nedotiated to receive synchronous data at a transfer period that translates into a transfer rate of Igss than
or gqualto 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.

3.1p4

Negotiated to receive synchronous data at a transfer period that translates into a transféryratg of 320

reset
Sl target device action in response to a reset event in which a SCSI target device perfoyms the

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

3.1.38

infdrmation unit transfer
Parpllel transfers that transfer data, status;\commands, task attributes, task management, iuCRC, and
nexps information using SPI information:uunits.

3.1.39

initlal connection
An [nitial connection is the result'of a physical connect. It exists from the assertion of the BSY sigpal (see
10.%) in a SELECTION phase until the next BUS FREE phase or the next QAS REQUEST message.

3.1.40
initjator
Synonymous with:SCSI initiator port (see 3.1.97).

3141

I/O process
An YO process consists of one initial connection (or, if information units are enabled, the establishiment of a
nexus) and zero or more physical or Togical 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 the
successful receipt of a queue tag. This relationship replaces the prior I_T nexus or |_T_L nexus.

3.1.46

intgrsymbotinterference(tSt)

The effect that a transition (or symbol) on a signal line has on transitions before or after that trang
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 tra
3.1.48

logical connect

Establishes an I_T_L_Q nexus using SPI L_Q information units duringafinitial connection.

3.1,

A9

logical disconnect

Red

3.1,

uces the current |_T_L_Q nexus to an I_T nexus.

50

logical reconnect

Resd

3.1,

stablishes an|_T_L_ Q nexus from an |_T nexus using SPI L_Q information units.

b1

log

cal unit

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

3.1.p2

log
An

3.1,

cal unit number
dentifier for a logicakunit.

53

logical unit resét

A |d
ope

3.1,

gical unitiaction in response to a logical unit reset event in which the logical unit perfo
Fations-described in SCSI Architecture Model-2.
54

ition (or

nsfers.

2 fora

ms the

logical unit reset event
An 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


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

28 14776-115 © ISO/IEC:2004(E)

The repetitive rate that data are transferred across the bus. This is equivalent to megabytes per second on
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 control
or task management, or to associate task attributes with commands.

3.1.59

mul

tidrop

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).

3.1.66
neJ;tiation required flag

A fl
that

3.1.
nex
A rg
que

3.1.
obj
An
son;

3.1.
odd
Odg
ass
3.1.

3.1
one
Atr

3.1

hg maintained by a port for each other port indicating when it is required to originate negotiat
port (see 4.12.3).

51

us

lationship between a SCSI initiator port and a SCSI target port that may extend to a logical un
ue tag.

52

bct

brchitectural abstraction that encapsulates data types, services, or other objects that are re
e way.

63
parity
logical parity, where the parity bit is driven and,verified to be that value that makes the nu

brtions on the associated data byte plus the parity bit equal to an odd number (e.g., 1, 3, 5, 7, or
70, parity bit. If an even number of asserted bits are detected at the receiver a parity error occy

64
e signal value or a true condition>of a variable.

65

Pc

ble

A 68-conductor cable assembly or backplane that uses an 80-conductor connector to provide th
DATA BUS and control signals.

3.166
pacled transfer
Parallel transfers that transfer information using pacing.

3.1.6%

on with

itand a

lated in

mber of
9). See
rs.

e 16-bit

pac

ing

Use of the ACK or REQ signal as a continuously running clock in combination with the P1 signal to indicate
when data is valid.

3.1
pac

68
ketized

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

3.1.
pad

69
field

The portion of a data group that contains pad information.
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70
ty 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
pari

71
ty error

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

(e.g

3.1.

., 0,2,4,6, or 8).

72

parallel transfer

The

transfer of information using information transfer phases.

3.1,

path

The
two

3.1
pCH
The

3.1.
pCH
The
3.1.

pen
A 18

3.1,

phy
The

3.1,

phy
The
FRH

3.1,

phy
Theg

73

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

74
RC field
portion of a data group that contains pCRC information.

75
RC protection
use of CRC to detect DT DATA phase data transmission errers.during data group transfers.

76
ding task
sk that is not the current task.

77
sical connect
act of establishing an |_T nexus during @ connection.

78

sical disconnection

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

79
sical reconnect

rec

act of resuming‘a nexus to continue processing a task. A SCSI target port initiates a p
nnect when'conditions are appropriate for the physical bus to transfer data associated with

between a S€SI initiator port and a SCSI target port.

3.1.80
phylsical reconnection

connect

he BUS

hysical
h Nexus

A physical reconnection is the result of a physical reconnect that exists from the assertion of t
signal in a SELECTION or RESELECTION phase. A physical reconnection ends with the BUS FREE
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 an
allowed stub length of the terminators on a SCSI bus segment.

he BSY
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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

fro

3.1.
rec
The

3.1
req
A re

3.1
res
A re

3.1
res
An

star
12.5

3.1.
SCH
The

3.1,

qugtretagy
Tha‘ parameter associated with a task that uniquely identifies it from other tagged tasks for a-log

the same SCSI initiator port.

87
biver
circuitry used to detect the electrical state of the bus segment.

88
est:
quest to the initiator parallel interface agent to invoke a service (see‘4.13)

B9
bonse:
sponse from the SCSI device server or task manager in reply to an indication (see 4.13).

00

bt event:

bvent that triggers a hard reset from a SCSI device as described in 12.5. Reset events define
dard are bus reset event (see 12.5.2), power on reset event (see 12.5.3), and target reset evq
4).

01
bl address
decimal representation of the tihique address assigned to a SCSI device.

02

SCS
All

bl bus
he conductors and_connectors required to attain signal line continuity between every driver, r

and|terminator for,eaeh signal.

3.1.93

SC$I device

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

cal unit

d in this

bnt (see

eceiver,

the bus

3.1.94
SCSl device port

Eith

er a SCSI initiator port or a SCSI target port

3.1.95
SCSIID

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 task
f eethe Archite ‘ i mitjon of a

cuc U UJITUCLC U. ulrc 1viouci= U a ucialicu uc

A S[CSI target device object that contains a task router and acts as the connection between device|servers
and|task managers and the service delivery subsystem through which requests and-responses are{ routed.

terminator is at each end of a SCSI bus segment. The terminatoy ‘provides impedance matching and
biading, holding the bus in a negated state when it is not driven.

3.11101
sigmal assertion
The act of driving a signal to the true state.

3.1.[102
sigal negation
The act of performing a signal release or of driving a signal to the false state.

3.103

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

3.1004
single transition (ST)
The latching of data‘enly on the assertion edge of the REQ or ACK signals.

3.1105
ske

Thg maXimum difference in propagation time allowed between any two SCSI bus signals measured
betyeéen’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
commands. A task consists of one initial connection and zero or more physical or logical reconnections, all
pertaining to the task.

3.1p12
task manager
An @agent within the logical unit that processes task management functions.

3.1013

taskk management function
A tgsk manager service that may be invoked by a task management message r\by setting one of the task
matagement functions in a SPI L_Q information unit to affect the execution of.one or more tasks.

3114
task set
A group of tasks within a logical unit, whose interaction is dependent on the task management, coptingent
allegiance and auto-contingent allegiance rules. See the SE€SI Architecture Model-2 for a detailed
defipition of a task set.

3.11115
trarsceiver
A device that implements both the SCSI receiver-and SCSI driver functions.

3.1[116

trarsfer period
Thel negotiated time between edges of REQ or ACK that latch data. For ST the transfer period is m¢asured
from an assertion edge of the REQ\or ACK signal to the next assertion edge of the signal. For|DT the
transfer period is measured fromca-transition edge of the REQ or ACK signal to the next transition jedge of
the gignal.

3.11117
trar|sfer rate
The negotiated megatransfers per second.

3.1[118
upder levelyprotocol
Any protocol executed through services provided by a lower level protocol.

3.1.119

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
ERE Cyuiib Rcdundallby €heck (DCC 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 Systemnterface
SCSI-2 Small Computer Systemn 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 Rarallel Interface-2
SPI-3 SCSl-Parallel Interface-3
ST Single transition (see 3.1.104)
TDR Time Domain Reflectometer
WDTR Wide data transfer request
3.3 Keywords
3.3%
expected

A keyword 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.
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4

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

3.3.

5

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

optfjonal

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

3.3B

reserved

A keyword referring to bits, bytes, words, fields and code values that are set aside fol future
stamdardization. Their use and interpretation may be specified by future extensions to this ¢r other
standards. A reserved bit, byte, word or field shall be set to zero, or in~accordance with a future extension
to this standard. Recipients are not required to check reserved bitsbytes, words or fields for zero|values.
Redeipt of reserved code values in defined fields shall be reportedas an error.

3.39

sh|ll

A keéyword indicating a mandatory requirement. Designéts are required to implement all such requitements
to ensure interoperability with other products that conform to this standard.

3.310

shquld

A keyword indicating flexibility of choice)with a preferred alternative; equivalent to the phrage "it is
recommended".

3.4/Conventions

Cerfain words and termstused in this International Standard have a specific meaning beyond the| normal
English meaning. These-words and terms are defined either in clause 3 or in the text where they first

app

The

ear.

following €onventions are used:

additional sense code qualifiers are in all uppercase (e.g., REQUEST SENSE);

names-of signals, phases, messages, commands, statuses, sense keys, additional sense codgs, and

names of fields are in small uppnercase (e 0. STATE OF SPARE):
Ll o \ 77 77

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

fields containing only one bit are usually referred to as the name bit instead of the name field;
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);
an alphanumeric list (e.g., a,b,c or A,B,C) of items indicate the items in the list are unordered,;

a numeric 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.

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: A descriptive name for the function to be performed.
") Parentheses enclosing the lists of input and output arguments.
input:1a|input:1b|... A number of arguments of which only one shall be used insany single
procedure
input:1, input:2, ...: A comma-separated list of names identifying callerssupplied input
data objects.
output:1, output:2, ...; A comma-separated list of names identifying output data objefts to

be returned by the procedure.

"] A separator providing the demarcation between inputs and outputs.
Inputs are listed to the left of the separator; outputs, if any, are|listed
to the right.

B Brackets enclosing optional-or_conditional parameters and argu-
ments.

" A separator providing.the demarcation between a number of argu-
ments of which only)ene shall be used in any single procedurg.

" A collection of objects presented to a single object. No ordering is im-
plied.
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4 SCSI parallel interface model

4.1 SCSI parallel interface model overview

:2004(E)

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.

Table 1 defines the bus segment modes and transfer rates supported with the various transceivers defined

witHin this Sstandard.
Table 1 - LVD transceiver/speed support map
Data Maximum transfer rate
Lafching
(S[r/DT) Async. Fast-5 Fast-10 | Fast-20 | Fast-40 | Fast-80 | Fast-160 | Fapt-320
ST yes yes yes yes yes no no no
DT no no yes yes yes yes paced paced
Key:

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 (se

P 4.10).

SC{
bus
with

4.3

The
The
3).

bl devices may connect to the bus segment via 8-bit or 16-bit ports. The 8-bit ports shall conn
segment with an A cable or equivalent;(see clause 5). The 16-bit ports shall connect to a bus g
a P cable or equivalent (see clause.5).

Physical architecture of-bus segment

electrical properties:of-the drivers and receivers are all measured at the stub connections (se
Unless otherwise-noted, all voltages are with respect to the signal ground of the SCSI device.

ect to a
egment

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

e figure
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N\ - SIGNAL

i~
nv

T

~y
~nv

| Cy + SIGNAL

Cs

4.4

Ad
seg
con

initigtor/target port pair). Driver-receiver connections always occur in pairs; one driver-receiver corj

driv|
driv]
only

Setling programmable electrical properties on one end of the connection shall cause the drivers fd

SCS

Setling programmable electrical properties at one end of the connection shall not automatically cg

driv]

4.5

The
ope|

Co ; Cs Cy

BALANCED
INTERCONNECTIN(

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

T - BUS SEGMENT TERMINATION CIRCUITRY
Ch - LOGIC GROUNDS

Figure 2 - Differential SCSI bus segment
Driver-receiver connections

[iver-receiver connection is the connection betweén a driver and a receiver on a single S(
ment. A SCSI signal may be used by more than one driver-receiver connection (i.e., a SCS
hects to all the SCSI devices where a driver-receiver connection only connects the selects
ps a SCSI signal from an initiator driverto a target receiver and the other driver-receiver con

bs the same SCSI signal from a targetdriver to an initiator receiver. Except for or-tied signals (
one end of the connection shall drive the SCSI bus at a time.

b1 signals on that end of thie,connection to be set to those electrical properties.

er on the other end_of the connection to be set to those electrical properties.
Physicahtopology details and definitions

SCSihus is a multidrop architecture described in 4.3. Other details important to ensure the
Fation-of this topology are described in this subclause.

U

CS| bus
| signal
d SCsSI
nection
nection
bee 8.4)

r all the

use the

proper

The SCSI bus consists of all the conductors and connectors required to attain signal line continuity
between every driver, receiver, and terminator for each signal. The electrical connection between the two
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 enclosure
connectors;and

e) other physical placements may be used.

SC#$I bus connectors (e.g., device stub connector, terminator bus segment path connector)referfed to 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 ighored.

STUB CONNECTIONS

CABLE|STUB
CONNHCTORS

CABLE BUS SEGMENT
PATH CONNECTOR

CABLE BUS SEGMENT PATH CONNECTORS

T

I >

! booovE RN 4> CABLE sTUBZ ™ TERMINATOR/

M UNUSED , . CONNECTOR§> </INTERMEDIATE CABLE :
CABLE STUB \ INTERCONNECT BUS SEGMENT ,
CONNECTOR E : ; PATH CONNECTOR :

'scsl ! T I TERMINATOR/  ['scsi

TERMINATOR ' DEVICE ; . g\SIE_;E EVICE ;

BUp SEGMENT *” "SCSI DEVICE STUB' scs) [

PATH CONNECTOR CONNECTORS -+ GVicE! | CONNECTOR

|
ENGLOSURE/ | :'T"“fl\éﬁ‘ét?é#ﬁﬁ’
CABLE .
BUS SEGMENT | | CONNECTOR
PATH , . E |
CONNECTORS | 'scsl .
| .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 TERMINATOR
PATH PATH

A2 CcOoMMECTEOR
v s CONINCOTOTY

T : ENABLED BUS 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

the SCSI bus segment (see figure 3).

4.6

Bus

being driven by the attached SCSI device. The bus segment termination circuitry jalso provig

seg
leak
The
the

plug

Busg
con
and

Bus
bus
ma

reqliirements of disabled termination circuitry.

For
ma
the
bus

allo

4.7

The
req
imp
isd

Bus segment loading

segment loading is the electrical current flowing through the stub connection for lines that

ment loading. Bus segment loading shall appear capacitive to a.c. signals and may also hay
age component. The stub capacitance is caused by electrical paths and comp@nents within t
leakage is caused by imperfect insulation of plus and minus signals and by, components atta
paths within the stub. The capacitive current loading is specified by the value of the capacitance
and minus signals rather than by the value of the current.

segment termination loading is the capacitance measuredcatthe terminator bus segmg
nector. Any d.c. leakage within enabled terminators is part of-the performance requirements
does not constitute bus segment loading.

segment termination loading is separate from bus segment loading. SCSI devices containing
imum allowed termination loading plus the maximum allowed bus segment loading. See¢
stub connections within an allowed stub length from enabled bus segment termination circy

imum bus segment loading allowed.is;the sum of the maximum bus segment termination load
maximum bus segment loading. If the enabled terminators are within a SCSI device and if ei

ved.
Termination reguirements

SCSI bus segment termination defines the ends of the SCSI bus segment. Bus segment termi
lired to set'the negated state when no SCSI device is driving (also called biasing) and to m
bdance_to that of the bulk cable. A termination circuit is providing bus segment termination only

is S]iid to-be enabled when it is providing the bus segment termination.

blivering-the performance requirements for biasing and impedance matching. Such a terminatio

are not
es bus
e ad.c.
e stub.
ched to
s at the

nt path
in 7.2.1

Enabled

segment termination shall present loading at the stub’connection that is no more than the sum of the

4.7 for

itry, the
ing and
ther the

segment termination loading orithe bus segment loading is less than the maximum allowed, the other
pargmeter may increase its loading-as long as the total for both parameters does not exceed the m

aximum

ation is
tch the
when it
n circuit

Terminator circuits may also be in a disabled state when they are not providing any of the termination
functions of bias and impedance matching. One way of disabling a terminator is to disconnect all the signal
lines, optionally including DIFFSENS, by an electronic switch. Such a terminator circuit is called a

swit

chable 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

4.8

of the SCSI device load budget for that SCSI device.

SCSIl 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
of the REQ or ACK signal.

Redardless of whether ST or DT transfers are enabled the negotiated transfer period sets the ynaximum
ratd at which the data is clocked in megatransfers per second. As a result, the time from rising pdge to
risirjg edge for REQ and ACK signals for the same transfer rate is twice as long for a DT transfer a$ it is for
an $T transfer. An example of a negotiated transfer period of 25 ns with ST transfers is shown in figure 5.
An pxample of a negotiated transfer period of 25 ns with DT transfers is shown in_figure 6. Ih these
examples the rising edge to rising edge time for DT is 50 ns while for ST is 25 n§~In both caseq data is
transferred at 25 ns intervals. For ST and DT synchronous transfers the clocking,signal (i.e., REQ ¢r ACK)
occprs when the DATA BUS is in a steady state.

Figure 7 shows an example of paced transfers with a negotiated transfet-period of 6,25 ns at the receiving
SC#$I device’s connector. Data being transmitted using paced transfers,is latched in the center of g bit cell,
however, the relationship between the data and REQ or ACK is required to be shifted in the SCSI [devices
recgiver to align REQ or ACK to the center of the data cell that then'matches the synchronous trangfers DT
Datp 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 ; 5 5
(synchrgnous ‘ X ' >< . ><
transfers) : : :
DT Data

N\ : / \ : L AN : / \ : [ \_/
pmced A A X A A
transfers) : : : :

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 : \/ : \/

/\L 5 /\

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
Example; A‘negotiated transfer period of 25 ns equates to a maximum transfer rate of 4(
megatransfers per second.

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

REQ or ACK

DT Data Y \( \( Y

_/ .\ /. \ /. \ 7\
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 S[CSI bus that supports paced transfers has driver and recgiver functions required in addition o those
usefl with synchronous transfers or asynchronous transfers;

For|fast-160 these functions include driver precompensation, receiver skew compensation, receiver clock
shiffing, and an optional receiver signal adjustment.(s€e figure 8). In addition the driver precompgnsation
may be switched out of the data path at the reguest of the receiving SCSI device. See 7.2.2 for more
infofmation on precompensation.

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

The receiver skew compensation;and clock shifting adjust the timing relationship between the ¢locking
signal (i.e., REQ or ACK) and,the signals being clocked (e.g., the data bus signals). That adjf§stment
caupes the signals being clocked to align with the middle of the clock signal when those signals enter the
recgiver (see figure 10).sThe receiver is then able to use the clock signal to latch valid data.

Durjng paced transfers the clock signal (i.e., REQ or ACK) transitions at the negotiated transfer|period.
Datg is qualified by the clock signal and the phase of the P1 signal (see 10.7.4.3).

Redeiver 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 %

j — and/or - .Qc - — -
g
Backplane O

Skew
Compensator
& Clock
Shift

SCSI Device

Figure 8 - Example of a SCSI bus with fast-160 paced transfers

Oriver
Cable Assembly
.(’ andfor }
Backplane

SCSI Device
Signal
Adjustment Regeiver
- | —
Skew
Compensator
& Clock

Shift

Figure 9 - Example of a SCSI bus with fast-320 paced transfers
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REQ or ACK
DB(x) - =
xe) *8
© 2
J @ E o
3 I S a
0 1 1 1 1 o |0 . 1 1 1| © D L L 1 l| =
=Y g x c
_DB(y) S H S L 2
X £
L & - (S
1 1 0 0 1 L 1 D D . L ] D ) 3
_DB(2) | i =
| 1 0 1 1 L L D L L L L D L
Figure 10 - Skew compensation and clock shift‘'example
4.1]1 Data transfers
4.11.1 Data transfer modes
4.11.1.1 Asynchronous transfers
SC#$I device ports default to 8-bit asynchronous-transfers.
8-bif asynchronous transfers are used for @FCOMMAND, STATUS, and MESSAGE phases.
ST DATA phases may use 8-bit or{16-bit asynchronous transfers. Asynchronous transfers fare not
permitted in DT DATA phases.
4.11.1.2 Synchronous transfers
ST PATA phases shall'use synchronous transfers when a synchronous transfer agreement is in effect. ST
DATA phases may Use 8-bit or 16-bit synchronous transfers (see 4.12.4.2).
DT PATA phases shall use synchronous transfers when a synchronous transfer agreement (see 4.12.4.2)
is in effect. DT’DATA phases shall only use wide transfers.

4.1]

1.3 Paced transfers

Paced transfers shall only be used in DT DATA phases when a paced transfer agreement is in effect (see
4.12.4.2). DT DATA phases shall only use wide transfers.

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 permitted 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{see16-75)-

When using data group transfers each DT DATA IN phase and DT DATA OUT phase contajns one pr more
datg groups. A data group consists of a non-zero length data field containing an even number’of bytes (see
16.8.4), followed by a pad field when pad bytes are needed, and then followed by a pCRC figld. 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 trangmitting
SC#$I device shall omit the pad field. Regardless of the number of bytes.in the data field the pCIRC field
shall be the last four bytes of the data group.

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

Durjng DT DATA IN phase if the number of bytes in a daté field is not a multiple of two bytes, then after
senfing the pad and pCRC fields the SCSI target port shall'change to MESSAGE IN phase and $end an
IGNORE WIDE RESIDUE message (see 16.3.4) with,the NUMBER OF BYTES TO IGNORE field set to Q1h.

Durlng DT DATA OUT phase if a SCSI target portyequests a pCRC field prior to the last data field of a task,
the [SCSI initiator port shall transmit an even ntimber of bytes in that data field.

Theg pCRC shall be used to protect all datasgroup transfers. The SCSI device transmitting data sgnds 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 are
not permitted when an.asynchronous transfer agreement is in effect (see 10.7.5).

Dur|ng information:unit transfers each DT DATA IN phase and DT DATA OUT phase contains one pr more
SPIfinformation units. The number of bytes transferred within a SPI information unit shall always be a
mulfiple offour.

If thesqumber 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 before
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
negotiated transfer agreement between two SCSI devices (i.e., the RD_STRM bit set to one). A SCSI target
port is not required to use read streaming even if streaming support is enabled.

A S[CSI target port, while streaming data, may give an indication that the stream of SPI data|stream
infomation units are about to end while still sending the current SPI data stream information” umit. This
early warning is called flow control. Support of flow control during DT DATA OUT phases; called wyite flow
con{rol, is optional. Support of flow control during DT DATA IN phases, called read-flow coptrol, is

mamdatory if read streaming is enabled. The use of write flow control is part of the negotiated fransfer
agréement 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(reference to read flow contrpl.
However, that functionality is implied by the term read streaming.

4.1P Negotiation

4.12.1 Negotiation introduction

PARALLEL PROTOCOL REQUEST (PPR) (seex16.3.12), SYNCHRONOUS DATA TRANSFER
REQUEST (SDTR) (see 16.3.16), and WIDE DATA TRANSFER REQUEST (WDTR) (see 16.3.18)
megsages are used to alter the transfer agreement between two ports (see 3.1.83). The transfer
agr¢ement defines the protocol used during DATA phases (e.qg., transfer period, REQ/ACK offset, transfer
h) and agreement on features not affe¢ting DATA phases (e.g., QAS). All other information fransfer
phakes (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 poft sends
one| of them, the message names)are PPR OUT, SDTR OUT, and WDTR OUT. When a SCSI tarfet port
senfds one of them, the message names are PPR IN, SDTR IN, and WDTR IN. A negotiation sgquence
conpists of at least one matching set of negotiation messages (e.g., PPR OUT and PPR IN).

A trpnsfer agreementsis maintained by each port for each other port on the SCSI bus. Each pprt (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
sanje transfer agreement applies whether the port is being used as a SCSI target port or as a SCSl|initiator
port.

4.12.2MN\egotiation algorithm

A SCSiI initiator port and SCSI target port exchange negotiation messages to perform negotiation. The
originating port is the one that sends the first negotiation message and the responding port is the one that
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.

47

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

4.12

Eag

PPR OUT WDTR OUT WDTR IN
[ I I
PPR IN WDTR IN WDTR OUT
Y Y
SDTR OUT SDTR IN
SDTR IN SDTR OUT
\/ \j ¢ ¢

.3 When to negotiate

Figure 11 - Error-free negotiation message sequences

h port shall maintain a negotiation required flag for each other port.

Ap
sh

responding negotiation message-to that port.

prt shall set its negotiation requiredflags to true for all other ports after a reset event (see 12.5
| set its negotiation required-flag to true for a given port after an error occurs while transnitting a

A S[CSI initiator port shall‘'set'its negotiation required flag to true for a SCSI target port after an une
COMMAND phase occurs when selecting without using attention condition (i.e., when selecting
t port with information units enabled) (see 10.5.3).

tar

Al

ical unit reset (see 16.5.6) has no effect on negotiation required flags or on transfer agreemer

. A port

xpected
a SCsI

ts.

Aftgr a reset event a port shall set its transfer agreements for all other ports to the default fransfer

agreefaent (see table 4).

A SCSil initiator port shall originate negotiation before sending a command to a SCSI target port whenever
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, as
part of integrity checking procedures, or, for a SCSI initiator port, after a SCSI target port has originated
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 thase Aelds by
each of the different negotiation messages. Ports shall implement a given message if they implement fields
thafj are negotiable with that message.

Table 2 - Negotiable fields and effects of successful negotiation

Negotiation message pair

Field Name
PPR WBJIR SDTR
negotiated No‘requirement negotiated
TRANSFER PERIOD FACTOR
(valid values: 08h-FFh) (valid values: 0Ah-FFh)
REQ/ACK OFFSET negotiated sets to 00h negotiated
negotiated negotiated unchangep

TIRANSFER WIDTH EXPONENT (valid values: 00h-01h) | (valid values: 00h-01h)

PCOMP_EN negotiated setsto 0 setsto O

RTI negaotiated setsto O setsto 0

RD_STRM negotiated setsto 0 setsto O

WR_FLOW negotiated setsto 0 setsto O

Pfotocol options HOLD_MCS negotiated setsto 0 setsto O
QAS_REQ negotiated setsto 0 setsto O

D" REQ negotiated setsto 0 setsto O

IU_REQ negotiated setsto 0 setsto O

When negatiating, the responding port shall respond with values that are a subset of the values in the
origjnating message as indicated in table 3 (e.g., if the originating message requests a REQ/ACK opffset of
10h}, the responding 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
RTI PPR Less than or equal
RD—STRM RRR Lessthan-oregual
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-gf field values are described inftable 4.

Table 4 - Transfet agreements

Transfer REQIACK TRANSFER | TRANSFER All pther
agreement OFFSET PERIOD WIDTH DT_REQ | IU_REQ | QAS_REQ | protocol
FACTOR EXPONENT options
default 00h any 00h 0 0 0 0
aslynchronous 00h any any 0 0 any 0
syhchronous GE 0h GE 09h any any any any any
ST synchronous GE\0lh GE OAh any 0 0 any gny
DT synchronous GE 01h GE 09h 01h 1 any any any
paced GE 01h | 08h orQ7h 01h 1 1 any any
wifle any any 01lh any any any gny
nayrow 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
2 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 @
09h Transfer period equals 12,5 ns PPR Fast=80
OAh Transfer period equals 25 ns PPR, SDTR Fast-40
0Bh Transfer period equals 30,3 ns PPR, SDTR Fast-40
0Ch Transfer period equals 50 ns PPR, SDTR Fast-20
gbh - 18h Transfer period equals the PPR, SDTR Fast-20
TRANSFER PERIOD FACTOR x 4
19h - 31h Transfer period equals the PPR, SDTR Fast-10
TRANSFER PERIOD FACTOR x 4
32h - FFh Transfer period equals the PPR, SDTR Fast-5 €
TRANSFER PERIOD FACTOR x 4

QD

See table 36, table 37, and table 38. Table 35 daes not apply because DT transfers are required for
this transfer period factor.

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.

o

o

o

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

Tab

4.12

The

coresponding ACK is received\atthe SCSI target port during synchronous or paced transfers.

For
the

For
the

For
ass

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] O
0Ch M NS o] o] (0] o]
0Dh - 18h M NS @] o] O O
19h - 31h M NS @] @] 0] O
32h - FFh M NS o] o (0] o]
Key:
M=Mandatory: Support for the indicated transfer agreement shall be imple-
mented if the indicated transfer period factords‘implemented.
O=Optional: Support for the indicated transfér agreement may be imple-
mented if the indicated transfer periodAfactor is implemented.
NS=Not supported: The indicated transfer agreement shall not be allowed if
the indicated transfer factor is selected.

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

REQ/ACK OFFSET field determines the maximum number of REQs allowed to be outstanding hefore a
ST synchronous transfers the REQ/ACK offset is the number of REQ assertions that may be|sent by
SCSI target port in"advance of the number of ACK assertions received from the SCSI initiator gort.

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

pacediransfers in DT DATA IN phase the REQ/ACK offset is the number of data valid state REQ
brtions (see 10.7.4.3) that may be sent by the SCSI target port in advance of ACK assertions received

fro

For

h tha SCCSL initiatnr nart
HAC S O HHHAHB PO

paced transfers in DT DATA OUT phase the REQ/ACK offset is the number of REQ assertions that

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

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
period factor (See table 5)

a4 Trancfar nariod factar and nrotaocol ontions othaerthan oss pea shall ha ianared
P Prot P © Lo —ER ) §

Table 11 defines valid combinations of REQ/ACK OFFSET and other fields.
4.12.4.5 Transfer width exponent

Thel TRANSFER WIDTH EXPONENT field defines the transfer width to be used during'DATA IN and DATA OUT
phakes. The values are defined in table 8.

If amy of the protocol option bits other than QAS_REQ are set to one, then-only wide transfer agrgements

are |valid. If all the protocol option bits other than QAS_REQ are set to zero, wide transfer agreemgnts and
narfow 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 cembinations of TRANSFER WIDTH EXPONENT and other fields.
4.12.4.6 Protocol.options
4.12.4.6.1 Pretocol options introduction

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

The STST target port uses the protocol option DIts 10 Indicate 10 the SCSI nator port 11 It agrees to
enable the requested protocol options. Except for the PcomMP_EN bit, the SCSI target port shall not enable
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 control enable

HOID_MCS ol oo a
= LILA®4A%}

dral thiaoc
arg SO or-setrygsS

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 informa
transfers (see 4.11.3.3) be enabled. In response, the SCSI target portshall set its IU_REQ to one if i

tou

e 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 informa

tran

If 1U
asy

Tab

Eag

nchronous, ST synchronous, or data group transfer agreement is in effect.
e 11 defines valid combinations of Iu_REQ and other fields.

h SCSI target port shall maintain a-bus free required flag. Each time a negotiation is succes

resylts in the 1u_REQ bit being changéd from the previous agreement (i.e., zero to one or one to z

SCH
suc
valu

Att

5| target port shall set its bus free required flag to true. Any intermediate changes (e.g., from
e.

e conclusion of the'thessage phases, if the bus free required flag is set to true, the target port
1) abort alltasks for the SCSI initiator port;

2) setthédus free required flag to false; and
3) goto.a BUS FREE phase.

ion unit
agrees

ion unit

sfers be disabled. In response, the SCSI target port shall set lu_REQ to zero in the PPR IN megsage.

| REQ is set to one, an information unit transfetagreement is in effect. If Iu_REQ is set to Zero, an

sful that
ero) the
multiple

cessful PPR negotiations)-shall be treated as changing 1u_REQ even if the final value equals the initial

shall:

ion, the

At the‘eonclusion of the message phases, if the IU_REQ bit was changed as the result of a negotia
SCSHhitiatorportshaltabortaltasksrotted-throtgh-that target-port:

If the IU_REQ bit 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 that
SCSil initiator port and shall go to the BUS FREE phase after responding with a PPR IN message.

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 1 a) PPR negotiation setting IU_REQ to one BUS FREE phase
1 0 a) PPR negotiation setfing IU_REQ f0 zero; BUS FREE phase
b) WDTR negotiation; or
c¢) SDTR negotiation
1 1 a) PPR negotiation keeping IU_REQ set to one BUS\FREE 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 engdbled. In
response, the SCSI target port shall set bT_REQ to one if it agrees to use’DTFDATA phases or zero if it does
not.
Theg SCSI initiator port shall set DT_REQ to zero to request that information unit transfers be disapled. 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 isinveffect. If DT_REQ is set to zero, an asynchronous
or 9T data transfer agreement is in effect.

Tab
4.17

The
the

The
targ

Tab

Wh
port
port
arbi

e 11 defines valid combinations of DT_REQ and other fields.
.4.6.4 QAS_REQ

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

SCSil initiator port shall set QAS_REQ to zero to request that QAS be disabled. In response, tk
et port shall set QAs_REQ to zero in the PPR IN message.

e 11 defines valid combinations of QAS_REQ and other fields.

BN an initiatorport and a target port have negotiated with each other to enable QAS, either of
s may partiCipate in QAS arbitrations when attempting to connect to the other port. When an
and.target port have negotiated with each other to disable QAS, neither port shall participate
frations when attempting to connect to the other port.

sponse,

e SCSI

the two

initiator
in QAS

When QAS and information unit transfers are both enabled for a connected SCSI target port, that SCSI
target port may issue a QAS REQUEST message to release the bus after a DT DATA phase. When QAS 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

itis

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 SCSI initiator port shall set wrR_FLOW to zero to indicate that the SCSI target port shall disable write
flow control during write streaming. In response, the SCSI target port shall set wrR_FLOW to zero.

Wri]e 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

Theg SCSI initiator port shall set RD_STRM to one to indicate that the SCSI target port should enalyle read
stregming and read flow control (see table 32, 4.11.3.3, 8.2, and 14.3.4). In response, the SCSI tanget port

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

Thg SCSI initiator port shall set RD_STRM to zero to indicate that the)SCSI target port shall disable read
strelaming and read flow control. In response, the SCSI target port’'shall set RD_STRM to zero.

Redd streaming and read flow control only occur during infermation unit transfers.
Table 11 defines valid combinations of RD_STRM and gther fields.

4.12.4.6.8 RTI

Thg SCSI initiator port shall set RTI to one_to indicate it is capable of saving paced data transfer jtraining
information (see 10.7.4.2.1) and to indieéte that the SCSI target port does not need to retrain ¢n each
conpection. In response, the SCSI target port shall set RTI to one if it is capable of saving pacgd data
transsfer training information and zero-if it is not.
Thg SCSI initiator port shall’set RTI to zero to indicate it is not capable of saving paced data fransfer
traiming information and to indicate the SCSI target port shall retrain on each connection. In respopse, the

SC#$I target port shall set-RTI to zero.

Table 11 defines valid combinations of RTI and other fields. For negotiated transfer periods slower than
fastt160 the rRynbif*shall be set to zero.

4.12.4.6.9PCOMP_EN

Theg SESI initiator port that is negotiating for a fast-160 transfer period shall set PCOMP_EN tq one to
indicate that the SCSI target 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 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.



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

14776-115 © ISO/IEC:2004(E)

57

Table 11 - Valid negotiable field combinations

Protocol options
TRANSFER TRANSFER | = 0
PERIOD FEDEISF/QECF WIDTH |4, 2 % g f Qo Description
[a T e R 14 L
FACTOR EXPONENT |S |E |0 |T |o'| 0|5 |&
o) A e a 2 = 2|
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 O0h [O0ONor0In| 0|0 [0 [0 [0 L0 |0 |USESIDATAINand ST DATAOUT phas-
es to transfer data with asynchronous trans-
fers, and participate in QAS atbitratipns
OAh-FFh| 01h- |0Ohor0lh{0O | O[O0 |O0|0|0|0|0|UseSTDATAIN and ST,DATA OUT phas-
FFh es to transfer data with synchronous|trans-
fers
09h - FFh| 01h - 01h 0|0|0|0|0[|0|21|0]|UseDTDATA INjand DT DATA OUT phas-
FFh es with data group transfers
09h - FFh| 01h - 01h 0|0[0|{0|0|1|2|0]|UseDTDATAINand DT DATA OUT phas-
FFh es with-data group transfers, and participate
in QAS arbitrations
OAp-FFh| 01h- [0OOhor01lh{O0O |0 |0 |0 |0|1|0|0|UYseSTDATAINand ST DATA OUT phas-
FFh es to transfer data with synchronous|trans-
fers, and participate in QAS arbitratipns
09h — FFh| 01h - 01h 0|0[0|0|0[0ON|1]|UseDTDATAINand DT DATA OUT phas-
FFh or|or es with synchronous transfers and iffforma-
1)1 tion unit transfers
07h 01h - 01h 0]|0[0{@|0[|0|21|1]|UseDTDATAIN and DT DATA OUT phas-
FFh or | or{ or |or es with paced transfers and informatipn unit
111 transfers
08h 01h - 01h 040[0|{0|0[|0|21|1]|UseDTDATAIN and DT DATA OUT phas-
FFh or [or|or|or|or es with paced transfers and informatipn unit
111111 transfers
09h — FFh| 01h - 01h 0]|0|0|0|0|1|21|1]|UseDTDATAINandDT DATA OUT phas-
FFh or|or es with synchronous transfers and irfforma-
1)1 tion unit transfers, participate in QAS
arbitrations, and issue QAS_REQUHEST
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 informatipn unit
I = trafsfersparticipate-i-QAS-arbitrations,
and issue QAS_REQUEST messages to
initiate 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 RLIC CDEE shoca aonaratad bhaocaica tha COCC) torant naort dotantad thaot 1 oo oo haonaaod
|=A~A—aman py — — o+t —aeteeteatratto

4.12

4.12

A S[CSI initiator port originated negotiation sequence contains up to four steps:

AS

If th
seq

o
prost—getrtratC oo ttaust T et pPoT oo S gt

indistinguishable from a BUS FREE phase generated because the target port was detecting parity.errd

occurs ensures that the SCSI initiator port and SCSI target port both know that 1u_REQ has changed.
.7 Negotiation message sequences

.7.1 Negotiation message sequences overview

1) SCsSlinitiator port’s originating message;
2) SCSI target port response;

3) SCSl initiator port response; and

4) SCSI target port second response.

CSI 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) SCSl initiator port second response:

e negotiation fails after a vendaréspecific number of retries, the SCSI port originating the neg
Llience may discontinue communication with the other SCSI port.

on the WDTR OUT. Following the WDTR negotiation with an SDTR negotiation before the BUS'FRE

is
rs
E

otiation
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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 IN with negotiation required flag to false, and abort all tasks to the SCSI
PPR OUT o
legal values target device if lU_REQ was changed.
PPR IN with SUccessIumegotation message exchange but fiiegat values.
illegal values The SCSl initiator port shall issue a MESSAGE REJECT.OUT [and
set its negotiation required flag to true; the SCSI target-port then
goes to MESSAGE IN phase and originates WDTR(negotiatior.
SCSiI target port does not support PPR.
MESSAGE

» REJECT IN P> scsi initiator port shall set its negotiation required flag to frue,

create an attention condition and originate a WDTR OUT.
SCSI target port response canfot be determined.

—®  Parity error —# SCSI initiator port shall'Cteate an attention condition and send
MESSAGE PARITY ERROR OUT. SCSI target port may retry| the
MESSAGE IN phage and creates a bus free condition if it giveg up.
MESSAGE IN retry outcome: see other responses.

A message other scs| ol
targetport faulty.
I than PPR IN or I . - .
MESSAGE SCSlditiator port shall set its negotiation required flag to true,
REJECT IN create an attention condition and originate negotiation.
SCSI target port detected a parity error.
I MESSAGE ) A
OUT phase SCSl initiator port shall resend the PPR OUT message.
SCSI target port detected an unrecoverable parity error, or §CSI
BUS FREE
> —-| target port faulty.
phase
SCSi initiator port shall set its negotiation required flag to true,
rearbitrate and select the SCSI target port, create an attertion
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 fext
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

SCSiI target port shall set its negotiation required flag to true,
MESSAGE go to MESSAGE IN phase and originate a WDTR IN.

PRDD_IN] =
Ty W

SCSil initiator port detected a parity error.

SCSil target port may retry the PPR IN. If parity-€rrors |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 negjtiation
required flag to true and,originate negotiation on the next
connection if the SE€SI initiator port does not crgate an
attention condition-and originate negotiation itself.

SCSl initiator(port response cannot be determined.

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

MESSAGE OUT retry outcome:

> Parity error P> bsuccessful retry: see other responses

A Bus free condition: SCSI target port shall set its negjptiation
. Q)Q required flag to true and originate negotiation on the next
4\ connection if the SCSI initiator port does not orjginate
\O negotiation first.
_\’\\{‘ Successful negotiation completed.

SCSI target port shall update its transfer agreement. If
—®= ‘Another message T~ IU_REQ was changed, SCSI target port shall set its Qus free
required flag to true and abort all tasks for the SCSI initiator.
device

HOA

Successful negotiation completed.

SCSI target port shall update its transfer agreement. If
No attention IU_REQ was changed, SCSI target port shall set its Qus free
> difian — > required flag to true and abort all tasks for the SCSI jnitiator
device. If IU_REQ is set to one, SCSI target port shall set its
bus free required flag to true. If its bus free required flag is set
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. SCSil initiator

2. SCSI target port

61

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 negotiation required flag to false, and abort all tasks to the SCSI
WDTR OUT S
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 negotiation required flag to true; the SCSI target port then
goes to MESSAGE IN phase and originates negotiation.
SCSI target port does not support WDTR.
o MESSAGE | getp PP
REJECT IN SCSiI initiator port shall set its transfer width exponentto 00h| set
its negotiation required flag to true, create an attention cond|tion
and originate a SDTR OUT.
SCSI target port response cannot be determined.
—  Parity error = SCSI initiator port shall create apattention condition and send
MESSAGE PARITY ERROR OWF. SCSI target port may retry| the
MESSAGE IN phase and creates-a bus free condition if it giveg up.
MESSAGE IN retry outcome; see other responses.
A message other scs| =l
target port fadity.
I than WDTR IN or I i . o .
MESSAGE SCSiI initiator,port shall set its negotiation required flag to true,
REJECT IN create an attention condition and originate negotiation.
SCSI target port detected a parity error.
I MESSAGE I \
OUT phase SCSlinitiator port shall resend the WDTR OUT message.
SCSI target port detected an unrecoverable parity error, or CSI
BUS FREE
> —p-| 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, crgate
an attention condition and originate negotiation at the mext
opportunity.

SCSiI target port faulty.
. a .
Na respanse SCSHnitator port shoutd Treate a bus TESET Conaitiorn.
8 No REQ transitions within a time-out. The time-out value is not
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 errors

narsict SCSl taraat nart chall craata oan inavinactad b
persist: Hargetport-shal-create-an-dhrexp hus free

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

Bus free condition: SCSI target port shall set its negptiation
required flag to true and originate‘\negotiation on the next
connection if the SCSI initiater port does not crgate an
attention condition and originate’negotiation itself.

SCSl initiator port response-cannot be determined.

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

MESSAGE OUT retry outcome:

> Parity error P> Successfl retry: see other responses

Bus ffeeCondition: SCSI target port shall set its negjptiation
required flag to true and originate negotiation on the next
connection if the SCSI initiator port does not orjginate
negotiation first.

~4.

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 Hus free
required flag to true and abort all tasks for the SCSI |initiator

(.)\\V 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 hus 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. SCSl initiator 2. SCSil target port 3. SCSil initiator port response
port’s response —
originating Successful negotiation completed.
message MESSAGE IN phase | 1o 5 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 —® 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
set its negotiation required flag to true; the SCSI target port then

illegal values L -
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'tofthe
»> REJECT IN default transfer agreement, set its negotiation required flag to
false, and abort all tasks for the SCSI target device i/IlU_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 giveg up.

MESSAGE IN retry outcome?see other responses.

SCSiI target port faulty.
A message other

than SDTR IN or SCSl initiator port’ shall set its negotiation required flag to[the
= MESSAGE = default transferiagreement, set its negotiation required flag to
REJECT IN false, and abort all tasks for the SCSI target device if IU_REQ Wwas
changed.
y MESSAGE SCSI target port detected a parity error.
OUT phase SCSMnitiator port shall resend the SDTR OUT message.

SCSI target port detected an unrecoverable parity error, orf the
SCSiI target port is faulty.

- BUS FREE g 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 tr§n§fer agreement to the default
> phase P~ transfer agreement, set its negotiation required flag to false, fand

abort all tasks for the SCSI target device if IU_REQ was changgd.

SCSiI target port faulty.

SOCl aitiot TIPN N 1l + N + A
oI tatoT PoOTT STToUTO CTe T oU S TC ST T COTaATa O

L= No response? ||

8 No REQ transitions within a 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.
SCSI| initiator port detected a parity error
SCSI target port may retry the SDTR IN. If parity] errors
MESSAGE persist, SCSI target port shall create an unexpécted Qus free
—= PARITY ERROR ——® condition.
ouT

SDTR IN retry outcome:
Successful retry: see other responses

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

SCSil initiator port respansg cannot be determined.

SCSI target port may yepeat the MESSAGE OUT phase and
create a bus free‘eondition if it gives up.

MESSAGE QUF retry outcome:

> Parity error P> Successl retry: see other responses

Bus free condition: SCSI target port shall invalidate its
transfer agreement and originate negotiation on the next
cennection if the SCSI initiator port does not orjginate
hegotiation first.

Al
D Successful negotiation completed.

SCSI target port shall update its transfer agreement. If
%= Another message — ¥ |u_REQ was changed, SCSI target port shall set its Hus free
required flag to true and abort all tasks for the SCSI initiator.
O\\ 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 hus 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 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.
Attention condition; . :
message ’
g MESSAGE OUT phase The SCSI target port shall update its transfer agreement, set its

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
—® SCS| initiator port does not originate negotiation first. If its bus free
required flag is set to true, SCSI target port shall create a bus free
condition at the end of the MESSAGE phases.

illegal values

SCSil initiator port does not support WDTR.

p MESSAGE p-| SCSI target port shall set its negotiation required flag.to true land
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 condition: SCSI target port shall set its negotiaIion
required flag,te_frue and originate negotiation on the pext
connection if the SCSI initiator port does not originate negotigtion
first.

SCSil¢nitiator port response is indeterminate.

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

MESSAGE OUT retry outcome:
—  Parity error, =9 )

Successful retry: see other responses
Bus free condition: SCSI target port shall set its negotiarrion
required flag to true and originate negotiation on the pext
connection if the SCSI initiator port does not originate negotigtion
first.

SCSil initiator port faulty.

Another SCSI target port shall set its transfer width exponent to 00h, sgt its
message P> negotiation required flag to true, and originate an SDTR IN a1the
next opportunity if the SCSI initiator port does not originate

negotiation first.

SCSil initiator port faulty.

No attention

I condition

-

SCSI target port shall set its transfer width exponent to 00h, set its
negotiation required flag to true, and originate an SDTR IN.

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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2. SCSl initiator 3. SCSil target 4. SCSil initiator port second response
port’s responding port response
message SCSI target port claims SCSI initiator port provided

incompatible values.

SCSl initiator port shall set its negotiation required flag to

| WDTR OUT “RAI‘EEJSESC':A'SIIIE\I true, create an attention condition and originate negotiation.

Successful negotiation completed.

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

Partial negotiation completed.

SCSi initiator port shall update its transfer a@ ment and
Another abort all tasks for the SCSI target dewce REQ was
Message changed.

SCSil initiator port shall set its negouanm'}aquwed flag to true
and originate negotiation.

V4 WY
SCSI target port response is K@ghninate.

SCSI initiator port shall create an attention conditjon and
_ send MESSAGE PAR&RROR OUT. SCSI target port
Parity error retries the WDTR OUT ‘at least once and creates a Hus free
condition when |t§:§ up.

WDTR OUT r@g(}outcome see other responses.

SCSI t \g ort detected a parity error.
> MhESSAGE out |, afget p parity
phase SC\S\ itiator port shall resend the WDTR OUT messgge.
TR\
7’\CSI target port detected an unrecoverable parity grror, or
I faulty.
BUS FREE ~({'SCsl target port faulty.
’ phase SCSil initiator port shall set its negotiation required flag to true
\1\\ y and originate negotiation on the next connection.
xO
N~ Partial negotiation completed.
N SCSi initiator port shall update its transfer agreement and
ther bus abort all tasks for the SCSI target device if IlU_REQ was
I \& phase I changed.
- SCsSl initiator port shall set its negotiation required flag to true
®<J and originate negotiation.
OQ SCSil target port faulty.
% SCSil initiator port should create a bus reset condition
C) —  Noresponse? [—P
0 transitions within a time-out. The time-oyt value
X a8 No REQ iti ithin a ti The ti I

H " Hr D I Y " PR |
IS TIUL SPTUIITU Uy UTo ostdliuaru.

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


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

14776-115 © ISO/IEC:2004(E) 67

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 T it leqal 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 conditionnat the
end of the MESSAGE phases.

Successful negotiation message exchange but illegatyalues.

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 targét port shall create abus
free condition at the end of the MESSAGE phases.

SCSil initiator port does not suppoert SDTR.
MESSAGE

> REJECT OUT P scsi target port shall setits 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 persist, SCSI target port shall create an unexpected|bus
MESSAGE free condition.

» gALﬁ_ITY ERROR oy 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 Igast
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.

ATOUIer
> P scsi target port shall set its transfer agreement to the default

message
transfer agreement.

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
transfer agreement.

Successful negotiation completed. b‘

SCSil initiator port shall update its transfer;ﬁ@m ent and
Another message abort all tasks for the SCSI target devi%[ U_REQ was

changed. ’\r\

. 7
SCSiI target port response is deter, %te.

SCSI initiator port shall creat /Xn attention conditijon and

) send MESSAGE PARITY OR OUT. SCSI target port

Parity error retries the SDTR OUT t@st once and creates a Hus free

condition when it give Z@

SDTR OUT retry Ee: see other responses.
-\~

SCSI target Xtd‘etected a parity error.
> MhESSAGE ouTt ) g %PQ parity
phase SCS! initiafor port shall resend the SDTR OUT message.
— v
N\
S&t target port detected an unrecoverable parity error,
I EQ changed, or SCSI target port faulty.
> BUS FREE Q g getp R4
phase QO SCSil initiator port shall set its negotiation required flag to true
$ and originate an SDTR OUT with every value set to gero on
. the next connection.
A\Q)
xQ Successful negotiation completed.
> Ane;\g\g{?bus > SCSI initiator port shall update its transfer ggreem ?nt and
I{B abort all tasks for the SCSI target device if IU_REQ was

changed.

OQ.

SCSiI target port faulty.
@ - SCSil initiator port should create a bus reset condition

No response & [—3

2 No REQ transitions within a time-out. The time-out value

%C-) is not specified by this standard.

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

___L __ _SCsIParallel Interface Service Interface_ __ | _ __

SCSI SCSI SCSI
T T Parallel
raralici rFaralici
Interface Interface Interface-5
Services Services standard

SCSI Parallel Interface Interconnect

Ser
four
stefd

Figure 22 - SCSI Parallel Interface service reference mode

ices between service levels are either four step confirmed serviees or two step confirmed ser
step confirmed service consists of a service request, indication; response, and confirmatior
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 ‘ - - -U- - - -L- - l- - =
; pper Level
Client Protocol Transactions

C

il
3 g 5
> = o
g S SCSI Parallel Interface @
x| 1 ol 4 Service Interface 14

SCSI device
Server or Task

Manager
A

Indication

SCSI Parallel Interface

Interconnect Transactions

-- ]
Parallel Interface 1
Agent (target) :

vices. A
. A two

Figure 23 - Model for a four step confirmed service

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

a)
b)

manager of an event;
c)
d)

A request to the initiator parallel interface agent to invoke a service;
An indication from the target parallel interface agent notifying the SCSI device server or task

A response from the SCSI device server or task manager in reply to an indication;
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.

The

Onl

Application SCSI device
Client Server

c

i)

- <

& E

SCS| Parallel Interface g E

Service Interface x| 1 ol 2

Parallel Interface
Agent (initiator)

SCSI Parallel Interface
Interconnect Transactions

-- '
Parallel Interface™ »
Agent (target) ,'

L 4

L T e

Figure 24 - Model for a two step confirmed service

SCSiI parallel interface two step confirmed service interface consists of the following interactio

a) A request to the target parallel interface agent to invoke a‘service;
b) A confirmation from the target parallel interface agent upon service completion.

SCSI device servers shall request a two step confirmeéd 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.

Thisﬁﬂﬁdﬂmﬂﬁh&m&iﬁmmwﬂmmﬂmmwihielded
SC$I device connector and the 68-contact alternative 4 shielded SCSI device connector are defined by

refgrence to IEC standards (see clause 2).

Thq alternative 1 non-shielded, alternative 3 non-shielded, alternative 1 shielded;&nd alterpative 3
shiglded connectors shall have contact geometry and normal force sufficient to pass the 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
electronic connectors as a reference procedure. Record measurements as initial contact
resistances;

b) Mate and unmate connectors 50 cycles;

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

d) Expose mated connectors to mixed flowing gas consisting of 10 x 1079 parts of chlorine, 1D x 1079
parts of hydrogen sulfide, 200 x 107 parts of sulfuf-dioxide, and 200 x 10°° parts of Hitrogen
dioxide for 20 days at 70 % relative humidity and 30<C. Use IEC 60512-11-7, standard pragtice for
conducting mixed flowing gas environmental tests'as a reference procedure;

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

—

or

Thel resistance shall be measured using a fourpoint dry-circuit method directly across the mated cpntact.
5.2INon-shielded connector

5.21 Non-shielded connector.alternative 1 - A cable

Theg alternative 1 non-shiglded SCSI device connector for the A cable shall be a 50-conductor connector
congisting of two rows 0fi25 female contacts with adjacent contacts 1,27 mm (i.e., 0,05 in) apart, ag shown
in figure 25. The nopmating portion of the connector is shown for reference only.

Thqg alternative L'non-shielded mating connector for the A cable shall be a 50-conductor cophnector
congisting of two rows of 25 male contacts with adjacent contacts 1,27 mm (i.e., 0,05 in) apart, as shown in
figure 26.he non-mating portion of the connector is shown for reference only.

5.2P'Nen-shielded connector alternative 2 - A cable

The alternative 2 non-shielded SCSI device connector for the A cable shall be a 50-conductor connector
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 connector
congistingof-tworowsof ribbormcontactsspaced+27 mmie56;05 ) apartasshown-infigure 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-conductor copnector
conpisting 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 stpndard
EIA}700AOAE and SCA-2 Unshielded Connections SFF-8451.



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

14776-115 © ISO/IEC:2004(E) 73
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B6
SOCKET 1
SOCKET X
=EEE e
EEDENN G e 153 5o
FEEE R {
_— 7 AL
B8 || - !
B7
. l=B10 —— B4
OGN S 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 1,366 46,13 1,816
B2 Q218 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 1,00 R| (0,039 R] [1,00 R] 0,039 R]
B8 ©/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£0,10 |0,0344+ 0,004 0,86£0,10 [0,034+ 0,004
B1A 0,15 0,006 0,15 0,006
B2 0,05 0,002 0,05 0,002
B4 3 500£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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Al3 A;‘* V
AN N—l 3
@ @] n9 @[T [v]w]
(] S, ' B —
AB \/
Al . T PIN 1 ]
(a1t @[T]v]W] f% X
i
@@@ HEE K@K @’7/
AN (S r h
g KB (K E R Qy/ ¢
-
PIN Z
A7 TS
%
[o]A12]
Dimensions 50 Position 68 Position
Millimeters faches Millimeters Inches
AT 34,85 1,372 46,28 1,822
A2 0,224 0,224
A3 2,54 0,100 2,54 0,100
A4 0,050 0,050
A5 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
AY 0,25 0,009 0,25 0,009
A0 0,61£0,03 | 0,024+0,001 0,61£0,03 | 0,024+0,001
AT 0,23 0,009 0,25 0,009
A12 0,05 0,002 0,05 0,002
A13 5,16+0,15 | 0,203+0,006 5,16£0,15 | 0,203+0,006
A4 4,39 MAX 0,173 MAX 4,39 MAX 0,173 MAX
S 307 MIN 0,719 NN 307 MIN 0,779 MIN
A16 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 7 50 68

Figure 26 - 50/68-contact alternative 1/alternative 3 non-shielded mating connector
(A cable/P cable)
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© | Note:  Straight
Olr W TAO through he@%er
f % F D8 % may also be
used.
D2
P 40 Do 1
| I P
N N
g L |
4 [Tirirtiiiririiiiriiiioice | 4| %:
J‘ /UUHUUHUUUUHHUUU%UUUUUUUUU T \
D4 HhDS X Note:
Pin 507 [ See Note | Shrouwd®d Header
pin 2 (ReCommended)
o Section X—X
T O H T T R TR TR TR
‘q}ZZZZZZZZZZZZZZZZZZZZZZZZZq}‘
- D5
Dimension mm n Comments
D1 2,94 0,100
D2 82,80 5,260 Reference Only
D3 2,54 0,100
D4 3,89 0,350 Reference Only
D5 A2, 64 2,860 Reference Only
D6 /38,74 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
DIE 6,60 0,260 Reference Only
NEONES
T Two rows of twenty five contacts on 2,540 mm
(0,100 1n) spacing = 060,900 mm (2,400 in).
2 Tolerances +0,127 mm (0,005 in) non—cumulative,
unless specified otherwise.

Figure 27 - 50-contact alternative 2 non-shielded SCSI device connector (A cable)
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Contact 507 1

+++++++++++++++++++++++++

‘ ++++++++++++ L ++++++++++++ BQCR V\@W

Contact

Contacts for evew
~— Sece Note ] H>)/Wires are notashoyn.
11000 0

Side’ view

-~ (6

Socket 1
f Socket 49 'y &7
\

/ \
050 0= (0 (20 (0 [ (0 O P
B

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

! |
CSJ iSocket % / %

Front view

Socket ;50

Dimensions MW in Comments

C'1 2,52 0,100

ce 0EF96 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

&5 /.62 0,300 Maximum
WODES

1 Fifty contacts on 1270 mm (0050 in) staggered
spacing = 62,230 mm (2,450 in) [reference only].

2 Tolerances £0,127 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)
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DEVICE SIDE

ADVANCED
GROUNDING
CONTACTS

ADVANCED
GROUNDING
CONTACTS

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

POSITION 40 POSITION 1
DEVICE SIDE ¢ 4
POSITION 80 POSITION 41
POSITION T POSITION 40
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
The alternative 1 shielded SCSI device connector for the A cable shall be a 50-conductor connector

consisting of two rows of 25 female contacts with adjacent contacts 1,27 mm (i.e., 0,05 in) apart, as shown
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 tyvo rows of 25 male contacts with adjacent contacts 1,27 mm (i.e., 0,05 in) apart, as shewn in figure 32.
Thel non-mating portion of the connector is shown for reference only.

5.3.B Shielded connector alternative 2 - A cable

Thqg alternative 2 shielded SCSI device connector for the A cable shall be'a 50-conductor cohnector
congisting of two rows of ribbon contacts spaced 2,16 mm (i.e., 0,085 in),apart, as shown in figure [33. The
nontmating portion of the connector is shown for reference only.

The alternative 2 shielded mating connector for the A cable shalkbé a 50-conductor connector consisting
of tivo rows of ribbon contacts spaced 2,16 mm (i.e., 0,085 in) apart, as shown in figure 34. The
nonrmating portion of the connector is shown for referencelanly.

5.3.4 Shielded connector alternative 3 - P cable

Theg alternative 3 shielded SCSI device connegtor for the P cable shall be a 68-conductor copnector
consisting of two rows of 34 female contacts with adjacent contacts 1,27 mm (i.e., 0,05 in) apart, ag shown
in figure 35. The non-mating portion of the_€onnector 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 wijth 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.

Caljle retention shall consist of #2-56 thread jack screws capable of withstanding a minimum tqrque of
1,2 Nm (11 inch-pounds):

5.3.p Shielded connector alternative 4 - P cable

Thqg alternative 4 shielded SCSI device connector for the P cable shall be a 68-conductor copnector
congisting of*two rows of ribbon contacts spaced 0,8 mm (i.e., 0,0315 in) apart, as shown in figurg 37 and
figure/38< For the detailed dimensional drawings of this connector see the VHDCI EIA stpndard
EIALZO0AOQAF

The alternative 4 shielded mating connector for the P cable shall be a 68-conductor connector consisting
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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- B

NOTE — Dimensions B8 and B6
B10 are the opening in SOCKET 1
the dielectric. The socket SOCKET 2
contacts (not shown) are
to b@ centered within the
opening. e 53
- ~— B10 4 @}? 3 *
ya) ™ B
@i @TIviw | X TS % *
[ A | A A4 *

B8

A

+

[ B9 W[ T]v[w

U

SOCKET 50/

B15

(TO CONTACT POINT)

P

B/

e B/ ———— ™

SOCKET 26

/N SEATING PLANE

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

Figure 31 - 50-contact alternative 1 shielded SCSI device connector (A cable)
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|
|
A4 — —A15

A16 R A8
W L
@l @ .

L MR AL 1 EHE®E
&; : .
¥
PIN 26 PIN 50
ARS A4 - (ofa12]
—————— ——
/N SEATING PLANE s

Dimensions Millimeters Inches
A1 [34,85)] [1,372]
A2 0.224]
A3 0,100
A4 1,27 0,050]
A5 30,48 1,200]
A6
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
'11‘ - m)mmo
A12 0,05 0,002
A13 4,90+ 0,10 | 0,193+0,004
Al4 4,27 max 0,168 max.
A15 2,64 min. 0,104 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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T L4
Pt '

TR AR
E7OJ %

E7

£Z2

Contact 1
Contact 2b 76

TEE @%%@

/ S ——
Contact 50

oy

L

- Contact V26

——p—
E12

Dimensions mm in

E1 56,39 min. 2,220 N,

g2 1) 262 min. | 0,1Q3%min.

E3 3,99 min. ONE7 min.

E4 5.84 min. | &N230 min.

E5 74,85 0,947

E6 64,29 max) | 2,531 max.

E7 2) 83,06 3.270

E8 2) 15.24 0.600

9 12,04 max. 0,474 max.

E10 9,78 max. 0,385 max.

E11 9.16 0,085 E1T —— -

E12 15° 4 2° 15° 4 2°

NOTE — %olérances £ 0,127 mm
(00,0050 non—cumulative, unless
specfffed otherwise.

1)SFhis dimension is selected to
gecomodate 4—40 or 6—327 threaded
gcrews.

2) These dimensions are shown for
reference only.

Figure 33 - 50-contact alternative 2 shielded SCSI device connector (A cable)
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i e
R | | A

-

P12 ———————————

e

- '] ———————=—

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

F7 ] 10 1T J
\ Contact 50 * r6

Contact 26

———
- [0 ——F e —_—  }5 Art
Dimensions mm n
1 56,26 max. 2,215 _l@max.

F2 64,29 min. 2,524\ min. /
F3 1) 15,24 0,880
4 7,29 min. X287 min.
5 1) 1.02 0.040 W
Fe ) 4,09 max: 0,161 max.
)

F7l 5,08 0,200

F8 6,10 0,240

F9 12 0dAnin. 0,474 min.
Fio 1) 68345 2,695

F11 $5°% 20 1504 9°
Fr21) 76,71 3,020

F13 216 0,085

F13—™ m=—

NOTE < Aalerances £ 0,127 mm
(0,003_ ") non—cumulative, unless
spefiffed otherwise.

1) hese dimensions are shown for
reference only.

Figure 34 - 50-contact alternative 2 shielded mating connector (A cable)
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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.
- - B10 \ w R
EERICNNN | (e [EEEE ] E/Ni E A
. S v i il I 5/\,\ \A/ ‘A
T / T
|- B8 — 1/
SOCKET 68 [~] 812] SOCKET 35
- - B4 B7 FEMALE SCREWLQOK
BN RS #2-56 THD 2 PLC\‘
818 |
AULL THREAD ‘
Bi4 DEPTH

(TO CONTACT POINT)

B13

—

PANEL AND/OR

PANEL THICKNESH

xS

WASHERS

Dimensions NiHirakters Inches
B1 46,13 1,816
B2 0,218
B3 0,100
BX 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.
B16 3,71+ 0,05 0,146+ 0,002
B17 1,52+0.13 0,060+ 0,005
B18 3,58 min 0,141 min.

Figure 35 - 68-contact alternative 3 shielded SCSI device connector (P cable)
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A16 M
1Y
b I
o AT7
A13 ‘_J : | |
Al4 ] L a1s
A19 R
o 2-56 THREADED
’\@\Afg@mv\w\ AT5 ﬁAALE JACKSCREW
‘ | Al ————— s
o PIN 1 PIN 34
- ,L A3
(DA @[TV]W]
m } M= EE G ammm*” ) m *
© il Jewen % L NY
\
B A
PIN 35 PINN BB
7 norf | S |

- AD ————

Dimensions Millimeteys Inches
Al 46,28 1,822
A2 0,224
A3 0,100
A4 0,050
AD 471,97 1,650
o
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

|

THREEAWAY
RETENTION

CABLE

Figure 37 - 68-contact alternative 4 shielded SCSI device connector (P cable)
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POSITION 1
POSITION 2
CABLE SIDE memgﬁmmml/@
POSITION 68
POSITION 1
POSITION 2

ERERERE ERERE
[PEVICE SIDE SENTEERNdEEN NN

POSITION 68

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

5.4.1 Connector contact assignments overview

The connector contact assignments are defined in tables 12 through 15. See 8.2 for the definitions of the
sigrjals. The items undertsignal name labeled TERMPWR, and RESERVED are not signals and|are not
reqliired to meet the cable characteristics for signals in 6.3. See 6.4 for characteristics of TERMPWR. See
6.5 for characteristics of RESERVED lines.

Table 12 - Cross-reference to A cable contact assignments

T L Contact
ransmission (‘nnnnr‘fnr
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 -DB(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
+CID 23 45 45 46 46 48 -C/D
+REQ 24 a7 a7 48 48 49 -REQ
+/0 25 49 49 50 50 50 -I/0

The conductor number 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 24 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 2 Short 3 43 Long 12 V GROUND &
12v4a Short 4 44 Short MATED 1 2
33v @ Short 5 45 Long 3,3V CHARGH 2
33v?@ Short 6 46 Long DIFFSNS
-DB(11) Short 7 47 Short +DB(11)
-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 +1/0
-REQ Short 12 52 Short +REQ
-C/ID Short 13 53 Short +C/D
-SEL Short 14 54 Shiort +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) Shart 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 [?
5V CHARGE 2 Long 36 76 Long 5V GROUND [*
SPINDLE SYNE.2 Long 37 77 Long ACTIVE LED oyt 2
RMT_START-® Long 38 78 Long DLYD_START|?
scslb.(0) & Long 39 79 Long scsI D (1) 8
SESND (2) & Long 40 80 Long SCSI D (3) 4
a| See-Annex C for the definition of these signals.
The pins 1dentified as being short and Tong 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

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
TER

The

The
wor
clau
BS

ternminator from minimum sources per the requirements in“stibclause 7.3.

The
inte

6.2

If tw
in th

The

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

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, exp
and terminators.

interconnect shall meet the specified requirements for bulk-cable and shall transport co
St-case transmitted signals in a manner that results in receiveédysignals that meet the requiren
se 7. Signals for this requirement include DB(0) through BB(15), P_CRCA, DB(P1), C/D, I/C
, SEL, ATN, REQ, ACK, DIFFSENS, and RST. At least:minimum TERMPWR shall be deliverg

requirements on interconnect componentsiin clause 6 are intended to aid in pro
rchangeable components while achieving the réquired signal transmission properties.

SCSI bus segment cables

isted-pair cables are used, the twisted pairs in the cable shall be wired to physically opposing ¢
e connector.

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

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

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

c) Inthe Aycable conductor pairs ACK and REQ should be in the cable core;

d) Inthe“A cable, if there are more than three conductor pairs in the cable core, conductor pa
and~REQ should not be adjacent to each other;

hect the

anders,

mpliant
nents in
, MSG,
d to the

ducing

ontacts

rs ACK

irs ACK

e), Cable conductor pairs used for the DATA BUS (DBnP1) and P_CRCA should be in the ouler layer

of the cable;

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

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 the
cable characteristics for signals in 6.3. See 6.4 for characteristics of TERMPWR.
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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

6.3l SCSI bulk cable

The performance of the bulk cable is an important ingredient in the performance of théscable as|
however 6.3 only specifies the uniform bulk cable which may not define a predictablé.performanc
intefconnect. The SCSI Passive Interconnect Performance standard defines normative requirem
the pable assembly or backplane measured under specific conditions. Any normative requirements

sembly,
e of the
ents for
defined

in the SCSI Passive Interconnect Performance standard that conflict with those in 6.3 shall take

pre¢edence over those specified in 6.3.

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

Thg requirements in clause 6 apply to uniform bulk cable. Non-uniform bulk cable is bulk ca
conjains dissimilar sections for purposes of enabling conpector attachment.

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

Implementors using non-uniform bulk cable may construct special uniform test bulk cabl
manufacturing processes similar to that.used for the non-uniform bulk cable for purposes of measu
properties of the bulk cable between the connector attachment areas (e.g., the twisted regig
twisted/straight planar construction).

Only total, end to end, requirements are specified. Bulk cable intended to be used in cable assemb
may be concatenated with.other cable assemblies in the same bus segment shall meet the per un
spegifications. This reduces the risk that the concatenated cable assembly combination does not n
sigrjal transport requirements. Any bulk cable not meeting the per unit length requirements shall be

Passive

ple that

art of a
hey are

b using
ring the
nsin a

ies that
t length
heet the
labeled

in § manner indicating that it may not be suitable for use in cable assemblies that are uged in a

confatenated fmanner.

Meeting.the SCSI signal requirements in complete SCSI segments may require allowances bey
unifpripr bulk cable requirements specified in clause 6. See the SCSI Passive Interconnect Perfo

ond the
rmance

standard

The requirements in clause 6 apply to all the SCSI signals in the bulk cable except where 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

6.3.

The
ma

6.3.

The

Theg
con
ma
freq

6.3.

The

Local differential transmission
Lo manadan
Cable construction TR
Minimum Maximum
All 110 Q 135 Q

All values are measured by time domain reflectometry.

1l Extended distance transmission line impedance

swept frequency differential impedance limits used in extended distance transmission lines sh
imum peak-to-peak variation of 60 Q over the frequency range:30’"MHz to 600 MHz on a 30 m

b5 Capacitance

capacitance limits for bulk cable are as shown in table/17.

Table 17 - Butk-cable capacitance limits

Minimum capacitance |\Maximum capacitance Frequency

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

dielectric constant variation in the material forming the insulation directly in contact \
ductors in the bulkieable between 300 kHz and 600 MHz shall be the less than 1,10 w
imum dielectric-censtant in the frequency range divided by the minimum dielectric constan
uency range.

b Differential propagation time and propagation time skew

differential propagation time shall be no greater than 5,4 ns/m within the bulk cable and no

than 135 ns from termination to terminator.

all be a
cable.

vith the
hen the
tin the

greater

The differential propagation time for pair to pair skew shall be no greater than 82 ps/m within the bulk cable

and

6.3.

The

no greater than 2,0 ns from terminator to terminator.
7 Differential attenuation

attenuation requirements for differential attenuation are specified in table 18.
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Table 18 - Attenuation requirements for SCSI bulk cable

93

Attenuation of Distances are
Distance Attenuation | length equivalent to consistent with
between SCSI per m terminator to these minimum size Notes
bus segment | maximum (dB) | terminator distance | conductors when
terminators (m) |d.c.to 200 MHz | maximum (dB) d.c. used with high
to 200 MHz guality dielectrics
0Oto9? 0,63°¢ 6°¢ 0,032 4 mm? multiple loads allowed
(32 AWG) solid/
0,050 92 mm~
(30 AWG) stranded
Oto 124 0,48 © 6° 0,050 92 mm? multipte’loads allowed
(30 AWG) solid/
0,080 42 mm?
(28 AWG) stranded
>12 to 25 P 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 tes{ing
using the Passive Interconnect Performance standare (see PIP).

b [ Fast-320 restricts the length to 20 meters or additional testing (see PIP).

¢ | These number apply to speeds up to and including fast-160, for a definition of multiple loads
interconnect testing for fast-320 see PIP.

d| Fast-320 restricts the lengths to 10 meters:;

6.3.B Crosstalk

maximum NEXT on REQ or ACK is 3,0 % of the 1,0 ns rise time aggressor signal amplitude. Crosstalk
ent is calculated as follows:

The
per

%NEXT = X peak absolute differential induced voltages on REQ or ACK
peak-to-peak differential aggressor voltage

Thel 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 AQK is the
victim line BB(0-15), P_CRCA, DB(P1), and REQ constitute the set of aggressor signals. Each adgressor
sigrjal 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
(i.e., 135 Q2 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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7.3 and Annex D for additional information.

TERMPWR

Terminator

BUS SEGMENT

6.9

The
dev
end

6.6

Balanced interconnect conductors (e.qg., twisted-planar, discrete wire twisted pairs, matched printe

boal

The

SCsl

Note: 2,2 uF <C <10 uF
Figure 39 - Terminator decoupling example
Connection requirements for RESERVED lines
RESERVED lines shall be left open in the bus segment terminator assemblies and in th
ces. The RESERVED lines shall have continuity from one end-of the SCSI bus segment to th

Cables used with LVD transceivers

rd traces) should be used with LVD transceivers:

NOTE 10 - Use of unbalanced condugtors such as planar untwisted construction typica
produces higher crosstalk than halanced constructions but may be used if all electrig
requirements are met.

maximum distance betweenderminators when using LVD transceivers shall be as defined in tg

e SCSI
e other

d circuit

ly
al

ble 19.
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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¢
blg
a|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 mpy be
possible to extend the path length.
b[The maximum bus segment path lengths are achievable only if the receiver mask requirements are
met (see 9.4).
¢ | Twist and flat cable technology at the time this standard was published.
d|Not defined in a previous SCSI standard.
€ [Ccable based.
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 shall be
lesq than 12,7 mm for the REQ, ACK, DB(15,0), P_CRCA and DB(P1) signals. Stub length differepces on
the plus and minus signals of the same differential line should be minimized. The stub length is m¢asured
from the stub connection (see 4.5) to the end of the stub. It is recommended that the spacing ¢f SCSI
dev|ces on the SCSI bus segment path be as indicated in table 20.
Table 20.- Minimum stub connection spacing for LVD SCSI devices
J . Minimum spacing between stub connections (m)
Transmission
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
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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 gddition to the SCSI device electrical requirements defined in clause 7 SCSI devices shall meet the
regyirements specified in table 21 and table 22 at the device connector. The requirements in/table P2 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 conditions
plit voltage for,the DIFFSENS connection.

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

Tlable 22 - Input current requirements at thie device connector for lines not being driven by the
device
Transceiver Type Maximum Notes
LvD + 20 pAd.c. | Measured from signal line 0 <V < 2,5V to local ground
for each signal pin.

7.2|LVD termination

7.2 1 LVD tefmination overview

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

The electrical characteristics of LVD bus segment termination shall be as specified in this subclause.
Figure 40 shows the Vg and V, measurement points, referenced to local ground, for the LVD bus segment

terminator.
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Fig
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- SIGNAL

Va[

o

POWER

BUS SEGMENT]
TERMINATION
CIRCUITRY

vgl SIGNAL

Figure 40 - LVD bus segment terminator

racteristics 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

cifies the atlowed ranges for Iy and Vi in figure 41. The terminator bias voltage Vgjas (
ge measured when | = 0 in figure 42) shall have the values measured between V, an

5. column.

ire 40 through figure 45 define the measurement points for the LVD terminators. Elactrical

requirements.that relate to differential impedance are specified in figure 42 and table 23. Table 23

.e., the
iV, as

sured at Vg in figure 41 with the range values defined in table 23 in the LVD impedance and Vgjas
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CURRENT (1)
+

Imax

The
23 9

vol

Imin

igure 42 - Termination |-V characteristics for differential and comimon mode impedance ests

Val - SIGNAL

—]

POWER

BUS SEGMENT]

JFERMINATION L[+

CIRCUITRY

Vg [+ SIGNAL L

VOLTAGE IS DRIVEN, CURRENT IS MEASURED

Figure 43 - Test circuit for termination common mode impedance test

requirements that relate to common mode impedance are specified in figure 42 and table 23| Table
pecifies the allowed ranges for gy and V¢, in figure 43. The terminator bias voltage Vgas (i.e., the

€ measured when | = 0 in figure 42) shall have the values measured between V, andl V, as

measured at V) in figure 43 with the range values defined in table 23 in the common mode impedance

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 Vp|as tests
(see figure 43)
Vq (mV) n/a 1125
Vs, (MV) n/a 1375
LAy d 10 Ala
I, (MA) © 1,1 n/a
V3 (V) 1,0 2,0
V4 (V) -1,0 05
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 valuefrom 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 busssegment path is a segment that may be constructed by end
users. A closedus segment path is constructed by the manufacturer.

¢ The common ode S; and S, impedances change with differential impedance
changestsuch 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\l; value is calculated from the V; and S; values in figure 42 as follows:
|1 = Vl / Sl
€ The I, value is calculated from the V, and S, values in figure 42 as follows:
|2 = V2 / Sz

1 a1 &l + i+l H L cliff ol &l L. o H 1.00.
ImaX aryu Imln ATT TTTCAoUTTU At UITC TTUTTiriar ummrereriiiacal IIIIPCUC\I TCCT VWITITCTT Ql 1o LUV

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
VA —_ — — "

>

POWER

BUS SEGMENT]

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

CIRCUITRY
Vtestl

Figure 44 - Termination balance test configuration

AVmax

AVMIN

Ngte: 8V = AV axAVnin

Figure 45 - Termination balance test data definition
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7.2,

The
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figu
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stro
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line

fronp the SCSI data bus signal after a data transfer time from the last data bus signal transition (seq

The
Sesd

Table 24 - Values for LVD termination balance test

Parameter Value
VMmN (Viest1 Peak) 0,7
Vmax (Viests peak) 1.8
R () 100 £ 0,01%
SV 20-F\V-max
AV - Input impedance for instrumentation > 10 KQ
Viest1 SWept through all values between Vy,y and Vyax

P LVD driver characteristics

hge to one signal line while sinking the same current to ground from the"ether signal line as s
re 47. Diagonally opposite sources operate together to produce a signaljassertion or a signal n
hssertion is produced when positive supply voltage current is sourced’from SOURCE 4 to the

tive supply voltage current is sourced from SOURCE 1 to theZ? signal line and SOURCE 3 s
e current from the + signal line to ground.

ng paced transfers for fast-160 with precompensation.enabled, the driver source current shall
ng or weak to comply with precompensation requitements in table 25. The strong driver cu
rced to or from the SCSI data bus signal for the first data transfer time after a change in the d
state from asserted to negated or from negated to asserted. The weak driver current is sourc

rules for fast-160 precompensation shalhapply to the REQ, ACK, P1, P_CRCA and DB(15-0)
figure 46 for an example of signals with and without precompensation.

LVD driver shall provide balanced asymmetrical sources that provide current from positivg supply

hown in
pgation.
t+ signal

and SOURCE 2 sinks the same current from the - signal line to(gsound. A negation is producgd when

nks the

ither be
rrent is
ata bus
ed to or
A.2.1).
signals.
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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
river Strethh \'I\'Ina!/‘ \'I\'Ina!/ Qtrcng Qtrcng \vI\'Ina!/‘ Qt.rcng gtrcng eak
First data bits 1 1 1 0 0 0 1 1

priver strength Weak | Weak | Weak | Strong | Weak | Weak |, Strong | \eak

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

priver strength Strong | Weak | Strong | Strong% ‘“Weak | Strong | Strong Veak

First data bits 0 0 0 1 1 1 0 0

Driver strength Strong | Weak | Weak)|" Strong | Weak | Weak | Strong | eak

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

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

The level of a SCSI data bus signal; after training shall follow the rules in this subclause regarfl-
less of whether or not the level is‘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

Stfong drive

Strong drive

Stfong drive

Veak drive

I A W A A W A A

Stfong drive

Figure 46 - Examples of fast-160 driver precompensation
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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 changesdn + signal current and the changes in the - signal current
pretisely cancel each other. The balance is 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 and 4
assegrtion pair is stronger than the 1.and 3 negation pair.

LVvD drivers shall meet the requirements in Annex A.
7.2B LVD receiver characteristics

LvD receivers shall be connected to the + signal and - signal as shown in figure 47. An example oflan LVD
recgiver is shown_ in figure 48. LVD receivers shall meet the requirements in Annex A.
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TO LOGIC

+

+ SIGNAL \ ‘ -SIGNAL _ —

7.2,

Cayj
sub

The

(C1
and

Cay
on the + signal and the - signal as specifiethin table 26. The driving source from the instrumentati

app

l BIAS CURRENT

LOCAL GROUND

Figure 48 - LVD receiver example

1 LVD capacitive loads

acitive loads on differential SCSI bus segments shall.meet the requirements specified
Clause.

re are three components to differential SCSI bus.segment capacitive loading: - signal to local
, + signal to local ground (C2), and - signal to +signal (C3) as shown in figure 49. The values
C3 represent measurements between the indicated points and do not represent discrete cag
acitance measurements shall be made with'a nominal 1 MHz source with the same nominal d

y an a.c. signal level less than 100-mV rms.

in this

ground
C1, C2,
acitors.
.c. level
on shall
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C1

LOCAL

C3

GROUND

STUB CONNECTION

C2

+ SIGNAL

Figure 49 - LVD Capacitive tgads
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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=07t018Vdc both - and +sig/gnd

V is the same for both sigs +100mV.
REQ, ACK, DB(15-0), P_CRCA and-DB(P1)

C1 (pF) 25 @V =0,7t01,8Vd.c. -sig/gnd
all other signals

C2 (pF) 25 @V =0,7to 1,8 \d.c. +sig/gnd
all other signals

C3 (pF) 13 @V =0,7 t0'}1,8'V d.c. both - and +sig/gnd
V is the same for both sigs +100mV
all other signals

|c1-c2]| (pF) 1,5 REQACK, 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 = 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 = 0-15 and DB(P1) and P_CRCA

q

It is recommended that implementors design capacitive loads to be balanced and as small as
practical.

SCH
ma
sha

b devices-containing the enabled bus segment termination shall have maximum values 1,5 times the
imumsisted in table 26. Differential bus segment termination circuitry that is not part of a SCS] device
[-hdyve maximum values 0,5 times the maximums listed in table 26.

7.2.4.1 Management of LVD release glitches

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

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 signals
State- tht-a-stbseguent-physigal con-

nect.

AQK, ATN during R The SCSl initiator port shall wait | Starting no later thantwo pystem

QAS until two system deskew delays | deskew delays‘after negating

after it detects C/D, 1/O, and C/D, 110, and MSG, the SCSI tar-
MSG false before releasing the | get port shall ignore the ACK and
ACK and ATN signals from the | ATN signals until a subsgquent
actively negated state. physical connect.

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

trapsitions to BUS 2,5 times bus settle delay after.J(gin to ignore the REQ signal

FREE phase releasing the BSY signal before' | within 1,5 times bus settl¢ delay
releasing the REQ signalfrogm | of the transition of the BSY signal
the actively negated state. from true to false.

REQ during QAS| T R The SCSI target portshall wait | Starting no later than two pystem
two system deskew/delays after | deskew delays (see 9.2.5[1) after
negating C/D; /O, and MSG be-| detecting C/D, 1/0, and MSG
fore releasing-the REQ signal false, the SCSl initiator pgrt shall
from the actively negated state. | ignore the REQ signal urftil a

subsequent physical conpect.
asm, 110, MSG T R After a SELECTION or RESE- | No glitch management rgquired.
gxcept during LECTION phase, these signals

SHLECTION and shall not be released until the

RESELECTION BSY signal is released.

phases of QAS

a/b, 1/0, MSG T P After detecting SEL true follow- | No glitch management rgquired
during ing QAS arbitration, the SCSI

SHLECTION 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 rgquired.
SHLECTION and lease all false data bits during
RESELECTION these phases.
phases
DATABUS during| |I,T R No glitch management required.| No glitch management required.
information
transfers
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.

N\t 1 I

LVE

the DIFFSENS signal as specified in 7.2.5.3.

SC$
21 &

7.2.5.2 LVD DIFFSENS driver

" H ' 1 [T ") PHEECENG L 4 [ 2~ W - (1 [ Yo ¥a 1 . I}
LCTTTTAUUTT STIAI UTIVE T UITT OLINO TITIC dS SPCUIITU T 7. £.0. 2 dllU LVU OCOol UTVILTS Slidl

sense

| devices and terminators connected to the DIFFSENS line shall comply with the requirements|in table

nd table 22.

Thg LVD DIFFSENS driver sets a voltage level on the DIFFSENS line that uniquely defines pn LVD
tragsmission mode. LVD terminators shall provide an LVD DIFESENS driver accordind to the
spetifications in table 28.
Table 28 - LVD DIFFSENS driyer'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.
| \nput current d.c.| (uA) 10 With terminator disabled.
Input sink current d.c. (uA) 200 20 Required to prevent the line from floafing and
at Vg = 2,75V to ensure the HVD DIFFSENS drivery domi-
nate the LVD DIFFSENS drivers.

All requirements apply at the terminator bus segment path connection (see figure 3).
All meastrements per figure 50.

os, T lgshort circuit, when SE SCSI device is attached.
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lo DIFFSENS

- ? O]
BUS SEGMENT

DIFFSENS DRIVER Vo CONNECTION

1°

7.2.

LvQ
DIF
seg
Tab

o

Figure 50 - LVD DIFFSENS driver signal definitions

5.3 LVD DIFFSENS receiver

DIFFSENS

SCSI devices shall incorporate an LVD DIFFSENS receiver that detects the voltage leve| on the
FSENS line for purposes of informing the SCSI device of the transmission modelbeing used by|the bus
ment. The LVD DIFFSENS receiver shall be capable of detecting SE, LV.D)and HVD SCSI devices.
e 29 and figure 51 define the receiver input levels for each of the three maodes.

SCSI DEVICE
CONNECTOR

0

K

VIN

DIFFSENS
RECEIVER
FUNCTION

OUTPUTS

Figure 51 - DIFFSENS receiver function
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Table 29 - DIFFSENS receiver operating requirements

The
con
driv|

SC{
duri

AS
leve
SCH
with
dev,
afte

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
=19V to-<2:4-\/ irdeterminatefor-detesting-LVb-anrd-H\D-drivertype
24Vto55V HVD

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

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

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

input resistance requirement is for purposes of providing ground reference if no DIFFSENS dri
hected to the bus segment and to ensure that the DIFFSENS receivers do not load the DIF
brs excessively and to ensure that SE mode is detected;,

b1 devices shall not allow the + signal line or - signal line drivers to leave the high impedan
ng initial power on until both of the following conditions are satisfied:

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

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

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

CSI device shall not'change its present signal driver or receiver mode based on the DIFFSENS
| unless a new mode is sensed continuously for at least a DIFFSENS voltage filter time. A mu
51 device shall.change to the new signal driver or receiver mode based on the DIFFSENS volta
in 400 ms‘efthe last DIFFSENS voltage change regardless of the DIFFSENS voltage filter tim
ces not.ecapable of the new mode shall release the SCSI bus and remain in the high impedan

ers are
FSENS

e state

see

he

ieved.

voltage
Itimode
ge level
e. SCSI
Ce state

An

I the' DIFFSENS voltage filter time.
Lonaan, earlaraarntation £ el M NI ECRIC o HW P~ bavaua—to o e Lo Tk rafaoran
ul\alll'JIC IIII'JIUIIICIIL(ZLIUII UlILAIT LV UVIT T JLLINO TUUUTVUOT To olTUvwIT ITT IqulC SJo. TTITC TUTUTTOTIVO

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

exal

mple and is not shown in the figure 52.
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Figure 52 4LVD DIFFSENS receiver example
Terminator power

Vision shall be made to ‘provide power from one or more sources to the TERMPWR lines of th
segment. Terminator power shall be supplied through a low forward drop diode or
iconductor that prevents backflow of power if one of the sources of TERMPWR is powered off,

segment terminators shall be powered from at least one source of termination power (TERN
TERMBPWR lines in the cable are available for distribution of termination power. Direct con
veen the. TERMPWR source and the individual terminators without using the TERMPWR ling
ved !

TIAL

e SCsSI
similar

IPWR).
nection
is also

If the TERMPWR source is connected to the cable TERMPWR line, the source shall be isola
manner that prevents sinking of current from the TERMPWR line into the TERMPWR source (e.g., if the
TERMPWR source voltage falls below the voltage existing on the TERMPWR line, the TERMPWR source
sinks current unless unidirectional isolation is present in the TERMPWR source).

edina

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
Vmin (V) @ Imin 3,0
Vinax (V) @ 5,25
all conditions

The recommended TERMPWR current limiting is 2,0 A.

grounding or the incorrect connection of terminator power.

It isfrecommended that the terminator power lines be decoupled at each'terminator with a bypass ¢
of af least 2,2 uF, to improve signal quality, but not greater than 10 i{F(see 6.4).

Usdge of the terminator power lines for distribution of power for-purposes other than for SCSI bus S

ternpination is outside the scope of this standard.

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

apacitor

egment
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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 a SCSI
tardet port. A SCSI initiator port originates an I/O process and the SCSI target port receivés|the I/O
progess.
NOTE 14 - A port is usually fixed as a SCSI initiator port or SCSI target port, but some ports‘may be aljle
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 Priorit
address | 15 8|7 0 y

7 T P G 1

6 S T SN N R 2

5 - - - - - - G- -1 - - - - - 3

4 T N A S R 4

3 - - - - - - - - - -1 - - - 5

2 T B L 6

1 R e T T R 7

0 R T T T T | 8

15 1 - - - - - - - - - - - - - 9

14 e e S S T S 10

13 NJ- 1 - - - - - - - - - e e - 11

12 S R T T 12

11 - - - -1 - - - - - - - - - - 13

10 T A L T 14

9 - - - - - -1 |- - - - - - - - 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 SELECTION and RESELECTION phases.

MS
ph

RE
on

AC
an i

ATN

P_d
pha

Dur

pha
port
detq

the

Dur

as |
pCH
that
fielg

Dur
and

flow
unit

indi

e depending on whether C/D is true or false. Asserted indicates MESSAGE or DT DATA.

(REQUEST). A signal sourced by a SCSI target port to indicate a request for an information
e SCSI bus.

(ACKNOWLEDGE). A signal sourced by a SCSiI initiator port to respond with“an acknowledd
hformation transfer on the SCSI bus.

| (ATTENTION). A signal sourced by a SCSI initiator port to indicate thejattention condition.

RCA (PARITY/CRC AVAILABLE). A signal indicating either parjty or CRC available based
Se and negotiated settings.

ng the SELECTION phase, RESELECTION phase, ST DATA phase, COMMAND phase, ME
5e, and STATUS phase, this signal is referred to as-.BB(P_CRCA) and is sourced by the SCS
driving the DATA BUS. The DB(P_CRCA) signal.is*associated with the DB(7-0) signals and is
ct the presence of an odd number of bit errors within the byte. The DB(P_CRCA) bit is driven s
humber of logical ones in the byte plus the parity bit is odd.

ng DT DATA phases when data group transfers are enabled (see 4.12.4.6.3) this signal is ref

RC field, or data field (see 10.7.3.3.5): When asserted the data group field shall be pad or pCR
shall not be transferred to the application client. When negated the data group field shall bg
that shall be transferred to.thé application client.

ng DT DATA phases when information unit transfers are enabled this signal is referred to as P|
is sourced by the SESttarget port. Depending on the negotiated condition of read streaming a
control the SCSl'initiator port and SCSI target port usage for P_CRCA is different. When info
transfers are.ehabled the SCSI target port and SCSI initiator port shall use the P_CRCA s
Cated in tablei32.

transfer

ment of

on bus

SSAGE

device
used to
Lich that

erred to

P CRCA and is sourced by the SCSl4arget port to control whether a data group field is a pad field,

C fields
a data

| CRCA
nd write
rmation
gnal as
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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 DATAIN Ignore Continuously negated

DT DATA OUT Monitor Asserts to indicate when the current'SPI data
stream information unit is the lastSP| data
stream information unit of the'current|write
stream.

disabled enabled DT DATAIN Monitor Asserts to indicate when the current SPI data
stream information'unit is the last SP| data
stream information’ unit of the current{read
stream.

DT DATA OUT Ignore Continuously negated

gnabled enabled DT DATA IN Monitor Asserts to indicate when the current SPI data
stream information unit is the last SP| data
stream information unit of the current{read
stream.

DT DATA OUT Monitor Asserts to indicate when the current SPI data
stream information unit is the last SP| data
stream information unit of the current|write
stream.

a[A SCsI device is not required touse read streaming even if it is enabled.

b | A SCSI device is not requited’to use write flow control even if it is enabled.
P1 (PARITY 1). A signal.nermally sourced by the SCSI device driving the DATA BUS. The P1 dignal is
asspciated with the DB(15-8) signals and is used to detect the presence of an odd number of bft errors
within the byte. The'P1 bit is driven such that the number of logical ones in the byte plus the P1 bit|is odd.
Durjng the ST DATA phase with transfer length set for narrow transfers, COMMAND phase, MESSAGE
phake, and:STATUS phase the P1 signal shall not be driven by any SCSI device.
Dur|ngdhe SELECTION phase and the RESELECTION phase on a 16-bit wide bus segment the P[L signal

sha

I 'be sourced by the SCSI device driving the DATA BUS.

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

ord

ata 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

prio

rity 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

prio

8.3

rity during arbitration are shown in table 31.

LVD Signal states

Figure 53 defines the voltage and current definitions. A signal that is released goes to the false state

bec

Figlire 54 defines the signaling-sense of the voltages appearing on the - signal and + signal |

follg

huse the bias of the terminator pulls the signal false.

- SIGNAL
1, Vs
e —
+ SIGNAL

+

|
|

WS:

asserted state.

negated state.

- gﬁ ~fRANSCEIVER

Figure:53 - Voltage and current definitions

a) The - signal términal of the driver shall be negative with respect to the + signal terminal for

b) The - signal terminal of the driver shall be positive with respect to the + signal termin

ines as

an

al for a
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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 bé¢ driven
falsg in other phases.

8.5/ Signal sources

Table 33 indicates the type of SCSI device allowed to source each signal. No attempt is made to|show if
the |source is driving asserted, driving negated, or is released. All SCSI device drivers that are nqt active
soufces shall be in the-high-impedance state. The RST signal may be asserted by any SCSI devicg at any
timg.
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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 SIb 5 1D
ARBITRATION
QAS ARBITRATION PT Win None None SID SID 5 ID
SELECTION 1&T Init None Init Init Init Init
RESELECTION 1&T Targ Targ Init 1arg 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 arbitrating; 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
drivep-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.

IitAf driven, the signal shall be driven only by the active SCSI initiator port.

None: The signat shattbe Teteased; that s, not drivern by any SCStdevice. 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

$ubclause Timing description Type Timing values
9.2.1 Arbitration delay minimum 2,4 us
9.2.4 Bus clear delay maximum 800 ng
9.25 Bus free delay minimum 800 ng
9.2.6 Bus set delay maximum 1,6 ys
9.2.7 Bus settle delay minimum 400 ns
9.2.8 Cable skew @ maximum 4ns
9.2.21 Data release delay maximum 400 nS
9.2.22 DIFFSENS voltage filter time minimum 100 ms
9.2.23 Physical disconnection delay minimum 200 ps
9.2.24 Power on to selection®? maximum 10s
9.2.25 QAS arbitration delay minimum 1000 n$
9.2.26 QAS assertjiondelay maximum 200 ns
9.2.27 QAS release 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 s
9,2:44 Reset to selection P maximum 250 mq
9.2.46 Selection abort time maximum 200 ps
9.2.47 | Selection time-out delay P 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 4 ns 4 ns 4 ns 3ns 2,5ns
9.2.29 Receive assertion period ° min N/A 70 ns 22 ns 1l1ns | 6,5ns
9.2.30 Receive hold time P € min N/A 25ns 25ns | 11,5ns\Y4,75ns
9.2.33 Receive negation period b min N/A 70 ns 22 ns 11lns | [6,5ns
9.2.34 Receive setup time b, ¢ min N/A 15ns 15nshN 6,5ns | #,75ns
9.2.29 Receive REQ(ACK) period toler- min N/A 11ns | 7 \ns | 1,1ns | L,1ns

ance
9.2.48 | Signal timing skew max 8 ns 8 ns 8ns 5ns 4,5 ns
9.2.41 REQ(ACK) period nominal | N/A 200 ns | 100 ns 50ns | [25ns
d.2.55 | Transmit assertion period P min N/A 80ns | 30ns 15 ns 8ns
d.2.56 | Transmit hold time ® ¢ min NA 53 ns 33ns |16,5ns | 9,25ns
9.2.58 | Transmit negation period b min N/A 80 ns 30 ns 15ns 8 ns
9.2.59 | Transmit setup time b. ¢ Min N/A 23 ns 23ns | 115ns | 9,25ns
9.2.60 | Transmit REQ(ACK) period toler: max N/A 1ns 1ns 1ns 1ns
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 rafe-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 carrection range @ min N/A N/A N/A N/A [4+4345ns®|+345ns €
9.p.48 | Signal timing skew max |26,8ns|13,4ns| 6,7ns [3,35ns| 4,85ns 4,85 ns
9.p.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 (se
10.7.4.2) or reset events (see 12.5).

11

Cable skew is measured at each SCSI device connection within the same bus segment with the
transmitted skew subtracted from the received skew.

SCSI bus timing values specified by the maximum transfer rate for\the given range shall apply
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 amglitude
and 1 ns rise and fall time between 20 % and 80 %-0f the signal.

€| Relative to the REQ(ACK) clocking signal.

pven 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— pERECtransmit-thotc-time mr 384 s T892 s 96 s 48 ns NA N/A
9J2.20 | pCRC transmit setup time min | 48,4 ns|29,2ns|19,6 ns|14,8 ns N/A N/A
9J2.55 | Transmit assertion period 2 min| 92ns | 46ns | 23ns |11,5ns|,5,69ns | 2,665 ns
9/2.56 | Transmit hold time & P min | 38,4ns|19,2ns| 9,6 ns | 48hs | 4,77 ns | 0,865 ns
9[2.57 | Transmit ISI Compensation |max| ¢ d d d 1,0 ns 0 ns
9J2.58 | Transmit negation period 2 min| 92ns | 46ns | 23RS |11,5ns| 569 ns | 2,665 ns
9J2.60 | Transmit REQ(ACK) period tol-| max| 0,6 ns | 0,6 nsY 0,6ns| 0,6 ns | 0,06 ns | 0j06 ns
erance
92.61 | Transmit REQ assertion period | min {97,5n9|¥54 ns |35,5ns| 24 ns N/A N/A
with P_CRCA transitioning
912.62 | Transmit REQ negation period | min~+97,5ns| 54 ns |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
9J2.63 | Transmitter skew max | N/A N/A N/A N/A | 20,75 ns | 20,75 ns
9)2.64 | Transmitter time-asymmetry |[max| N/A N/A N/A N/A | 20,25 ns | £Q,25 ns
Fast-160 and fastt320 SCSI devices shall not change timing parameters between training (se¢
10.7.4.2) or reset events (see 12.5).
a8 [See 9.3 fot/measurement points for the timing specifications.
b|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
aSlower 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
9.2.13 | Flow control receive setup time| min | 18,6 ns| 12,8 ns| 9,9ns | 8,45 ns 3ns 3ns
9.p.I7 TpCRC receive hold time min [11.6ns| 58ns | 29ns [1,45ns N/A N/A
9.p.18 | pCRC receive setup time min | 18,6 ns| 12,8ns| 9,9ns |8,45ns N/A N/A
9.p.29 | Receive assertion period 2 min| 80ns | 40ns | 20ns | 8,5ns | 4,7 ns | 1,615ns
9.p.30 | Receive hold time & P min | 11,6 ns| 58ns | 29ns |1,45\ns| -0,08 ns |-6/635 ns
9.P.33 | Receive negation period & min| 80ns | 40ns | 20ns/1 85ns | 4,74ns | 1,615ns
9..34 | Receive setup time & b min [ 11,6 ns| 58ns | 2;9ns |1,45ns| -6,33 ns | -9,76 ns
9.p.35 | Receive REQ(ACK) period tol-| min | 0,7ns | 0,7n8_[*0,7ns | 0,7ns | 0,06 ns | 0|06 ns
erance
9.R.36 | Receive REQ assertion period | min |85,5n5¢ 48 ns |32,5ns| 21 ns N/A N/A
with P_CRCA transitioning
9.R.37 | Receive REQ negation period | miny85,5ns| 48ns |32,5ns| 21 ns N/A N/A
with P_CRCA transitioning
9.P.38 | Receive Skew Compensation™| max| N/A N/A N/A N/A 4,4 ns 4.4 ns
9.2.31 | Receive Internal Hold Time ¢ | min | N/A N/A N/A N/A | 0,345ns | 0,§32 ns
9.p.32 | Receive Internal Setup Time d'min | N/A N/A N/A N/A | 0,345 ns | 0,032 ns
9..40 | Receiverde-skewed datavalid | min | N/A N/A N/A N/A +2,1ns | #L,1ns
windowd
Fast-160-and fast-320 SCSI devices shall not change timing parameters between training (seq
10s7-472) or reset events (see 12.5).
a [See9.3 for measurement points for the timing specifications.
b "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.
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

ltem 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
errors: Errors ; Errors .
sation sation |except where noted
Trdg Hb”lillel elrrors.
. Tolerance oftrgnsmit-
REQ(ACK) period tolerance/ A 0,06 ns | 0,06 ns 0,06 ns 0,06 ns | ter plus measurgement
2 b
error
Clqck 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 Ons
Trgnsmitter trace skew B 0,2ns 0ns 0,2ns 0ns
| L Compensated fpr on
Trgnsmit time asymmetry A |050ns| 0,50ns | 0,50ns O ns fast-320 SCS| devices
Total transmitter error 201ns | 1,06ns | 1,968 | 051ns
bufiget:
Refgeiver errors:
System noise at receiver G |0,25ns| 0,25ns 0,2 ns 0,2ns | Time impact
Chjp noise in receiver G 0,2 ns 0,2\ns 0,2ns 0,2ns | Time impact
Releiver chip skew G 0,75 ns Ons 0,75 ns Ons
Refeiver trace skew D 0,2 ns Ons 0,2ns Ons
Refeiver time asymmetry G |035ns| 0,35ns | 0,35ns Ons
Rekidual Skew error F Ons 0,3 ns Ons 0,2 ns fg‘;tr?r skew compensa-
Strpbe offset tolerance E Ons 0,5ns 0Ons 0,2 ns Accuracy of cerltering
strobe
. . Time impact from cu-
2Ztsret induced time asym G N/A 2 N/A 2 0,8 ns 0,2ns | mulative d.c. offgets at
Yy receiver
Refeiver amplitude.time G 0.2 ns 0.2 ns 0.2 ns 0.05 ns
skew
Tofal receuet error 1,95ns| 1,8ns | 27ns | 1,05ns
bufiget:
Tojal Fransmitter +receiver 3.96ns | 2.86ns | 4.44ns 1,56 ns
error ouaget:
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)
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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 Total Post Total Post Worse.case tptal of +
} Compen- Compen- | and - time shift
errors: Errors h Errors .
sation sation |except where noted
|ntFlbUlllIE(,l elrTors.
Ca'ole skew 2P C | 25ns ons 2,5ns ons
Crgsstalk 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 | Worse-case pattern
Total interconnect budget: 72ns | 2,7ns 7,0ns 15ns
4 1See 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 Connegctor SCSI Device
Receiver Skew
G Compensator
Signal & Strobe Data
Transmitter ] Adjustment  Offset Latch

Cable Assembly

: Fo o |

Backplane
B D
Transmitter Receiver
Trace Trace
Skew Skew
Figure 55 - Timing budget item locations
92 Tilllillg dCbbl iptiun

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 time
provided by the transmitter between the assertion of the ATN signal and the last negation of the ACK
signal in any phase.

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 by the transmitter between the assertion of the ATN signal and the assertion of the
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 skew,
and| other distortions.

9.2.8 ATN receive setup time

When information unit transfers are not being used, the ATN receive setup time-is the minimym time
reqtired at the receiver between the assertion of the ATN signal and the last negation of the ACK signal in
any|phase to recognize the assertion of an attention condition.

When information unit transfers are being used with synchronous transfers, the ATN receive setup time is
the minimum time required at the receiver between the assertion of the'ATN signal and the negatign of the
ACK signal corresponding to the last iuCRC transfer of an information unit to recognize the assertipn of an
atteption condition.

When information unit transfers are being used with paced transfers, the ATN receive setup time is the
minjmum time required at the receiver between the assertion of the ATN signal and the assertion of the
ACK signal corresponding to the last iuCRC transfet ‘@f 'an information unit to recognize the assertipn of an
atteption condition.

9.2.4 Bus clear delay
Theg maximum time for a SCSI device totelease all SCSI bus signals after:

a) the BUS FREE phase isdetected (i.e., the BSY and SEL signals are both false for a bus spttle
delay);

b) the SEL signal is received from another SCSI device during the ARBITRATION phase;

c) the transition ofthe RST signal to true.

Forlitem a) above, the’'maximum time for a SCSI device to release all SCSI bus signals is 1200 ns from the
BSY and SEL signals first becoming both false. If a SCSI device requires more than a bus settle gelay to
detg¢ct BUS FREE phase, it shall release all SCSI bus signals within a bus clear delay minus the|excess
timg.

9.2.6°Bus free delay

The minimum time that a SCSI device shall wait from its detection of the BUS FREE phase (i.e., BSY and
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 FREE
phase for the purpose of entering the ARBITRATION phase.
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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

Thg maximum transition to transition time shift due to the internal physics of the receiving $CS| device
circpitry.

9.2110 Clock jitter

Thel maximum transition to transition time shift of SCSI bus signals caused by shortterm variation]s in the
transmitting SCSI device’s clock.

9.211 Crosstalk time shift

Thg peak-to-peak time shift error on DB(0-15), P_CRCA, or DB(P1)‘caused by transitions on all other
DB(0-15), P_CRCA, or DB(P1) signals.

9.2112 Flow control receive hold time
Thg maximum time required by the SCSI initiator ‘port between the assertion of the REQ signal
corfesponding to the last iuCRC transfer of a SPI .data stream information unit and the changinp of the
P_CQRCA signal.

9.2113 Flow control receive setup time
Thel maximum time required by the SCStinitiator port between the assertion of the P_CRCA signalland the
assertion of the REQ signal corresponding to the last iuCRC transfer of a SPI data stream informatjon unit.
Als¢, the maximum time required by the SCSI initiator port between the negation of the P_CRCA signal

and|the assertion of the REQ(Sighal corresponding to any valid data transfer of a SPI L_Q informatipn unit.

9.214 Flow control transmit hold time

Thg minimum time-provided by the SCSI target port between the assertion of the REQ signal
corfespondingto:the last iuCRC transfer of a SPI data stream information unit and the changinp of the
P_CQRCA signal

Specified to provide the increased P_CRCA receive setup time, subject to intersymbol interferencg, cable
skewyand 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,

The

of the REQ signal during data group transfers.

Sps
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of thhe P_CRCA signal during data group transfers.
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9.2,

Ths

t8pCRCreceivesetuptime

minimum time required at the receiver between the transition of the P_CRCA signal and.the tr
cified to ease receiver timing requirements and ensure that this signal, that is outside CRC prg
ceived correctly.

19 pCRC transmit hold time

minimum time provided by the transmitter between the transition of‘the REQ signal and the tr

PO pCRC transmit setup time

minimum time provided by the transmitter between the transition of the P_CRCA signal
sition of the REQ signal during data group transfers:

cified to provide the increased receive setup time, subject to intersymbol interference, cable sk
br distortions.

P1 Data release delay

maximum time for a SCSI initiator port to release the DATA BUS, DB(P_CRCA), and/or
als, following the transition of-the 1/0 signal from false to true.

P2 DIFFSENS voltage filter time

minimum time DIEFSENS voltage shall be sensed continuously within the voltage range of
51 bus mode.

P3 Physical disconnection delay

minimum time that a SCSI target port shall wait after releasing BSY before participatin

ARBITRATION phase when honoring a DISCONNECT message from the SCSI initiator port.

Ansition

tection,

Ansition

and the

ew, and

DB(P1)

a valid

g in an

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

bee

n 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.
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For
ske
the

9.2.
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P8 QAS non-DATA phase REQ(ACK) period

minimum time a QAS-capable SCSI initiator port shall ensure the REQ and ACK signals’are g
that data is valid during COMMAND, MESSAGE, and STATUS phases.

P9 Receive assertion period

minimum time provided at a SCSI device receiving a REQ signal for the.signal to be asserte
g synchronous transfers or paced transfers, provided P_CRCA is not_transitioning during dat
sfers. Also, the minimum time required at a SCSI device receiving.an ACK signal for the sign
erted while using synchronous transfers or paced transfers. See'figure 60 and figure 61 fo
isurement points.

30 Receive hold time

ST data transfers the minimum time provided at.thé receiving SCSI device between the assg
REQ signal or the ACK signals and the changing of the DATA BUS, DB(P_CRCA), and/or
als while using synchronous transfers, previded P_CRCA is not transitioning during dat
sfers.

DT data transfers the minimum time required at the receiving SCSI device between the transi

ertion or negation) of the REQ signal or the ACK signals and the changing of the DAT.

paced data transfers negative values as measured at the device connector are accommod
v compensation in the receiver. Receive hold time measured at the device connector shall not
skew correction range.

31 Receive internal hold time

ng compensation from all sources measured from the worse case bit (i.e., data or parity
pensated offset strobe.

sserted

d while
A group
al to be
I signal

ertion of
DB(P1)
h group

ion (i.e.
\ BUS,

ated by
exceed

minimuptime provided for hold time in the receive data detector after allowance for timing erfors and

to the

9.2,

NOTE 16 - This ime may not be observable fo other than the SCSI device designer.

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.

[ N Dy £ ") H b H () A et : Loy bl 1 H f
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DATA BUS, DB(P_CRCA), and/or DB(P1) signals and the transition of the REQ signal or the ACK:gignal.

For|paced data transfers negative values as measured at the device connector are agcommodated by
skeyv compensation in the receiver. Receive setup time measured at the device connector-shall not/exceed
the gkew correction range.

9.2.85 Receive REQ(ACK) period tolerance

The minimum tolerance that a SCSI device shall allow to be subtracted from the REQ(ACK) peripd. The
tolefance comprises the transmit REQ(ACK) tolerance plus a measuremient error due to noise.

9.2.36 Receive REQ assertion period with P_CRCA transitioning

Theg minimum time required at a SCSI device receiving a REQ signal for the signal to be assertgd while
P_CQRCA is transitioning during data group transfers.

Spdcified to ensure that the assertion period is longer than the receive hold time plus the receivie setup

9.2.37 Receive REQ negation period with{R_CRCA transitioning

Thg minimum time required at a SCS] device receiving a REQ signal for the signal to be negatgd while
P_CQRCA is transitioning during data‘group transfers.

Spdqcified to ensure that the miegation period is longer than the receive hold time plus the receivie setup

9.2.88 Receive Skew\Compensation

Thg effective reduction in worse case timing skew of data, parity, and strobe signals provided by the
recgiving SCSl‘device but not directly observable at the receiving SCSI device connector.

9.2.89,Receiver amplitude time skew

The maximum time shift of SCSI bus signals caused by the difference in receiver switching delay of 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) - (chip
noise at receiver) - (system noise at receiver)] / 2.

9.2.
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Figure 56 - Receiver de-skew parameters
11 REQ(ACK) period

REQ(ACK) period during synchronous transfers.er paced transfers, specified in table 35 for S
5es and in table 36 for DT DATA phases, is the'nominal time between adjacent assertion edge
D or ACK signal for the fastest negotiated-transfer rate. For the purpose of calculating the
D(ACK) period tolerance the REQ(ACK)_period should be measured without interruptions (e.g.

Faging the time between edges duting long (i.e., greater than 512 bytes) all zero or all on
sfers and by ignoring the first and.ast 10 transitions.

In O

qualified on both the assertion and negation edges of the REQ or ACK signal. In ST DATA pha
negotiated transfer period\for data is equal to the REQ(ACK) period during synchronous transfe
data is only qualified an‘the assertion edge of the REQ or ACK signal.

9.2.42 Reset delay

Thg minimum-time that the RST signal shall be continuously true before the SCSI device shall i
hard reséet,(see 12.4).

T DATA phases the negotiated transfer period for data is half of the REQ(ACK) period sinceg

T DATA
s of the
b actual

offsets

ses). To minimize the impact of crasstalk time shift and I1SI the measurements should be made by

es data

data is
ses the
s since

hitiate a

40 ol Lol
9.2.’-{-0 MNCSCTLU TTUTU UTTIT

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 SENSE
commands (see SCSI Primary Commands-3 standard).
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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

pha

9.2.

se has been aborted.

47 Selection time-out delay
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minimum time that a SCSI initiator port or SCSI target port should wait for the assertion-oft
al during the SELECTION or RESELECTION phase before starting the time-out procedure: N
is only a recommended time period.

18 Signal timing skew
maximum signal timing skew occurs when transferring random data and in combinati

ides cable skew that is measured with 0101... patterns and signal distortion skew caused by
L patterns and transmission line reflections as shown in figure 60 and.figure 61.

receiver detection range is the part of the signal between the ‘may detect" level and the "shal
| on either edge (see 9.3).

NOTE 18 - For timing budget purposes the value stated, in table 36 is calculated without the benefit
skew compensation.

19 Skew correction range

minimum skew correction capability of the receiver of a signal on the DATA BUS or DB(P1) re

ACK or REQ signal as measured at the'receiver’s connector. The skew correction range shall i
[(transmitter chip skew) + (cable skew) + (trace skew)] relative to the corresponding ACK or RH
al for that transition (see figure*57). Receiver chip skew and the receiver connector to receiv
v is not included, as it is internatto the receiving SCSI device.

he BSY
ote that

bn with

ruptions of the REQ or ACK signal transitions (e.g., pauses caused by offsets). The signal timifig skew

random

detect"”

ative to
e equal
Q clock
er trace
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Figure 57 - Skew correction range
9.2.b0 Strobe offset tolerance

Thg time tolerance of centering the compensated REQ oy AEK strobe in the transfer period dufing the
traiging pattern.

9.2.b1 System deskew delay
Thg minimum time that a SCSI device should‘wait after receiving a SCSI signal to ensure that with
asynchronous transfers at the same time are valid. The system deskew delay shall not be applied to the
synghronous transfers or paced transfers.

9.2.p2 System noise at launch

Thel maximum time shift of SCSlbus signals caused by system noise at the transmitter (e.g., noise|caused
by qurrent changes in the voice coil) measured at the transmitting SCSI device connector.

9.2.p3 System noise(@t)receiver
Thel maximum time'shift of SCSI bus signals caused by system noise at the receiver (e.g., noise caused by
curent changés-in the voice coil) measured at the receiving SCSI device connector not including the time

shiff from the-system noise at launch.

9.2.p4Time asymmetry

The maximum time difference between the asserted and negated signal for data, REQ, or ACK transitions
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 minimum
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

H el H "
the CLTIVITIY oL ol UtVvILT LUTITITULUL.

9.2.p8 Transmit negation period
Theg minimum time that a SCSI target port shall negate the REQ signal while using synehronous transfers
or paced transfers, provided it is not transitioning P_CRCA during data group transfers.*Also, the njinimum
time that a SCSI initiator port shall negate the ACK signal while using synchrenods transfers of paced
transfers.

9.2.p9 Transmit setup time
For|ST data transfers the minimum time provided by the transmitting SCSI device between the chapging 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 Mminimum time provided by the trangmitting
SC#$I 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

Thel maximum tolerance that a SCSI device may-subtract from the REQ(ACK) period.

9.2.61 Transmit REQ assertion period;with P_CRCA transitioning

Theg minimum time that a SCSI targét-port shall assert the REQ signal while transitioning P_CRCA during
data group transfers.

Spdcified to provide the increased receive REQ assertion period, subject to loss on the interconneft.
9.2.62 Transmit REQ\negation period with P_CRCA transitioning

Theg minimum time'that a SCSI target port shall negate the REQ signal while transitioning P_CRCA during
data group transfers.

Spdcified to provide the increased receive REQ negation period, subject to loss on the interconnegt.

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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All DATA,
and DB(P1)

(ARIVNYECEEEEEERE (SECELERLED FEEFEEEEEE) CEETE

All DATA,
and DB(P1)

~&—— Transmitter skew

@orm—\

9.2.

The
sub

(IVal + VNI /2 = = =

REQ or ACK

Figure 58 - Transmitter skew
B4 Transmitter time asymmetry

maximum time on DATA BUS, DB(P1), ACK, or REQ’signal from any transition edgg
Sequent transition edge during a “1010...” pattern, as Measured at their zero-crossing points, m

to the
nus the

datd transfer period (see figure 59). The signals for‘the output waveforms shall be measured at the

con

hector of the transmitting device under the test canditions as described in A.2.6.

Data transfer period
- ——

(IVal + [VnD) 72

All DATA,
DB(P1),
REQ, or ACK —®>| <&— Transmitter time asymmetry

Figure 59 - Transmitter time asymmetry

9.3

9.3.

Measurement points

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
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 for the LVD DATA, P_CRCA, and DB(P1) signals.

ifferential yoltage signals in all cases.

ASSERTION
PERIOD tm Shall be detected

ar NEGATION
Shall be detected PERIOD

HOLD

tm taf tm
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

- negated signal
- asserted signal
= 1,25 ns minimum
or Vy are required to drive the 100 mV at the leading edge of the transition. The absolute vall
se signals shall'be at least 100 mV for at least t,, before and after the transition.

and tpshall be less than 3 ns.

y signal structure may occur at the receiver while in the ty4 or t,, region including slope reversal|

0 mV

0 mV

e of

Figure 60 - LVD timing measurement points for ST synchronous transfers
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ASSERTION
PERIOD

All DATA, NEGATION

T <3

)

al

ikl PERIOD
P CRCA. Sha&gigetected - oo
and DB(P1) > < -

N AN~
DO mV —’—\

1
-
_ ____\;\_a
oV -4 I A

DO MV - | — — ____/_/_a__ s N

A -] -A/L PRI
<> <> D <€
tm tm! tas tm tm

a) Use the crossing that yields the shorter SETUP time, HOLD time,
ASSERTION PERIOD, and NEGATION PERIOD

| - negated signal

\ - asserted signal
= 1,25 ns minimum

) or V) are required to drive the 100 mV at the leading edge of the transition. The absolute value of
ose signals shall be at least 100 mV for at least'ty, before and after the transition.

fferential voltage signals in all cases.
and t,, shall be less than 3 ns.

Ny signal structure may occur at the receiver while in the ty or t,, region including slope reversal.

Figure 61 - LVD-titming measurement points for DT synchronous transfers
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€— ASSERTION PERIOD—»>

_ — Strobe Offset (int)

REQ or ACK -~ !

VN

Strobe Offset(int)
- -

All DATA, NEGATION PERIOD

P_CRCA, > < | -

qnd DB(P1) ! AULD SETUP (inzét) HOLD (int)

VN | | L~

Va

Wy - negated signal

M, - asserted signal

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 tinfing is

bpsed upon actual detection, all timing measurements shall be based upon zero crossings for all

ppced transfers.

Figure 62 - LVD timingsmeasurement points for DT paced transfers

9.4{Receiver Masks
9.4.1 Synchronous transfers’and for fast-160 paced transfer clocking signals
Figdre 63 shows the L\VD signal requirements at the receiving SCSI device with synchronous transiers and
fast} 160 paced transfer clocking signals.
For|synchronets transfers and paced transfer clocking signals the signals shall transition from|-100 to
+100 mV.0r.+100 to -100 mV in O to 3 ns, the waveform between -100 and +100 mV is not otherwise
spegified. The absolute value of the signals shall remain above the 100 mV level for 1,25 ns at each end of
the ransition (see figure 63). The absolute value of the signals shall not drop below 30 mV except during

the Transitions (see 7.2.2).

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

Y
Negated Signal Negated Signal
" I
a a B r 2 2
Lo Lo Te} Te}
N N N N
+100 MV = == = @m = e = wmm o] D S N
+30MV e e am o booo R oo R oo o e
o ZIS i
v a a
BN\ L &-/- --------- .\'Z---.--..---.-...
-1OOmV-----------Q--T---- R ""Q'W'_J'""""""'
0 n n (2]
c c c e
~y I o n o o~ ~y
~ ~ S « N o u
™ i i ™

ERRVAR

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.

& Bit-cell boundaries

\N
Not Allowed QQIerated* *Not Recommended

9.4.p Paced transfers with precompensation enabled on fast-160

Durjng paced transfers with a negotiated transfer rate of fast-160 and precompensation enak
clogking signals shall meet allthe requirements specified in 9.4.1.

For[non-clocking signals.the SCSI devices shall operate with signals at the receiving SCSI device
eithpr figure 64, figure(65; or both. Mask 2 is applicable to signals that have more timing margin thg
for mask 1 and allows less amplitude margin than does mask 1. The lower amplitude margin of

may
high

cases where-the data signal remains at a particular bit state without transitions for more than one
peripd, these masks include a variable asserted or negated period as a function of n where n is the
of tllansfer periods with adjacent data at the same state.

Figure 63 - LVD receiversmask for synchronous transfers and for fast-16(
paced:ransfer clocking signals

result in timing margin loss internal to the receiver but is accounted for in the timing budg
er amplitude margin of mask 1 should result in less timing margin loss internal to the receiver.

led the

meeting
n those
mask 2
et. The
For the
transfer
number

A non-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
1V e e N S N SN NS SEEsssE==s
Negated Signal Negated Signal
~ Fod
— — —

+130MV = == = e = = e e e e e s e e - - —--—-s

+30MV a a = = =ia I R L == - . -R- .......
ov

-30 mV ------------- Q ‘-/- ----- R ----- -\b-»j ---------------

F130MV s e e e e e e e e e m e e mmee e e .-
2 o - 2
~ ~ |9 a LR ~
< SE
Asserted Signal
llVes==m===m===- il el i, Gl e e
QV
Not Allowed | Tolerated* *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.n is the number of transfer periods with adjacent data
at the same state
b Bit-cell boundaries

Figure 64 - Fast-160 LVD receiver mask 1 for paced transfers with precompensation enaled
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Receiver mask 2 with precompensation enabled during paced transfers
+1,1 volt maximum with reflections

A

Negated Signal Negated Signal
a ~ ~ a
(2] (2] 2] 2]
< < c c
Te} Te} Lo Lo
— — — —
+80 MV = m.m m mpmlerm = = = e e m e e e m e e e e
RS 1 A b === .. ....
mv & iy ) R’
B0MY m==mmmmmm——=- N ./.-----R.----.\D.Z ...............
BOMV o = = e e - - e e mm---——
;W—J 0 %) ;ﬁ[j
2 5 o |2
~ ~ (b o a N 0 A ~
a2 "~ N — — AN 'S/ ~/
™ o
Asserted Signal
SR . SEmmEmEma ==

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.
a8 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
9.4.8 Paced transfers with precompensation disabled on fast-160 and fast-320

Durjng paced transfers with a negetiated transfer rate of fast-160 and precompensation disabled, or a
negotiated transfer rate of fast:320 receiving SCSI devices shall operate with signals that meef all the

follqwing requirements at the ‘receiver.

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 signal;

aaa
arta

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 amplitude of any signal transitioning at the negotiated transfer period (e.g., clocking signals,

any data signal with a 1010 bit pattern) shall be at least 240 mV derived as follows:

240 mV < (|V| min + [Vy| min)
Where:

being measured;
or negation pulse (see figure 66); and

or negation pulse (see figure 66).

subclause (see 10.7.4.2).

NOTE 21 - The section A of the training pattern meets the réguifements described in this

a) V, and Vy shall not be measured until at least 20 transitions have ogcurred on the signal
b) for fast-160, V and V) shall be measured within a 2 ns intervalcentered on the agsertion

c) forfast-320, V5 and V) shall be measured within a 1 ns interval centered on the apsertion

e) All non-clocking signals shall meet the requiremeénts defined for the isolated negatiop pulse
receiver mask (see figure 69) and the isolated assertion pulse receiver mask (see figure 6

3).

The receiver input masks only measures the A.C components of the input waveforms. Any d.c. differential

offspt component shall be removed before applying the mask.

Redeiver input eye masks in figure 66, figure'67, figure 68, figure 69, and figure 70 define the requi

desgribed in this subclause using the parameters in table 41.

Table 41 - Receiver Eye Mask Values

ements

Parameter Fast-160 Fast-320
Teell 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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= -

240 mV min

c
|
11V |- Tcell I
NegatediSignaI
w1bw
V=== = = = - - 1
e‘/i\\<\
oV _
Vrre e
I
[
-1,1 V - |pamanamaslils |

¢ Bit-cell center

The minimum |V | shall be measured during the indicated \W.X 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
20 transitions of the signal being measured

With d.c. differential offset component removed

Figure 66 - LVD paced transfer,receiver mask non-precompensated
signals transitioning\at the negotiated transfer period
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@ The minimum |V,| shall be measured during the indicated \WX interval

b The minimum |[Vn| shall be measured during the indicated W1 interval
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Fi

pure 67 - LVD paced transfer receiver mask non-precompensated minimum amplitude change
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Figure 68 - LVD paced transfer receiver mask non-precomp ensated
non-clocking isolated\assertion pulse
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cen
figu
diffe

eye diagram is formed by superimposing the waveforms of all bit cells of the input data patt
160 the input data pattern shall be open fof 1,5 ns centered on the bit-cell center and for fast-
inpyit data pattern shall be open for 0,75 ns,centered on the bit-cell center (see figure 70). The
er location is determined by the clocking signal after at least 20 transitions on the clocking sigr
fe 66. The receiver input eye only measures the a.c. components of the input waveforms. A

Figure 69 - LVD paced transfer receivef, mask non-precompensated
non-clocking isolatéd negation pulse

rential offset component shall bé.removed before applying the mask.

brn. For
320 the
bit-cell
al asin
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9.5

Driy

figure 61, and figure 62. The driver_timing parameters shall be measured using the circuit

con
dev|
of al

9.6

9.6.

Figdre 71 shows how the setup and hold times are calculated for various physical configurations ¢

dev|
use

Figure 70 - LVD paced transfer eye mask-non-precompensated non-clocking pulse
Timing parameters

er timing parameters applied at the egnnector of the transmitting SCSI device are defined in fi
ditions defined in A.2.6. Receivertiming parameters applied at the connector of the receivin

ce are defined in figure 60,.figure 61 and figure 62. The receiver timing parameters include thg
Fbitrary data patterns and/REQ/ACK pauses.

Setup and holdstimings

1 ST data transfer calculations

ces that'support ST data transfers. The minimum set up and hold timings specified in figure 71
(. MNote that these values are different for the driver and the receiver but that the receiver se

ure 60,
nd test
g SCsi
effects

n SCSI
shall be
nsitivity

pro

ides the threshold points for bath  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
- S

S |3 5

= N 2D n

] gl DD gl

S S N IE T

o & o

m = m
Y Y Y Y Y \J \J y Y Min.
Fast-5 100 - 76 = 24 - 1 = 23 - 8 = 15 A-v 1 = 14 PBetup
Fast-5 100 - 46 = 54 53 - 28 = 25 24 Hold
Min.
Fast-10 50 - 26 =24 - 1 = 23 - 8 =& 15 - 1 = 14 Ppetup
Fast-10 50 - 16 = 34 33 25 24 Hold
Min.
Fast-20 25 - 13 =12 - 05 = 115 - 5 = 65 - 05 = 6 Betup
Fast-20 25 - 8 = 17 16,5 11,5 11 Hold
Min.
Fast-40 125 - 3 = 95-0,25 = 925 - 45 = 4,75 - 0,25 = 4,5 Betup
Fast-40 12,5 9,5 9,25 4,75 45 Hold

Signal timing skew ineludes 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.p DT data transfer calculations

Figlire. 72 shows how the setup and hold times are calculated for various physical configurations using
synchronous transfers on SCSI devices that support DT data transfers. The minimum set up and hold
timings specified in figure 72 shall be 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)

Protocol Protocol
Chip SCSI SCSI Chip

Device Cable Device

Connector Connector

= = =
Q Q O
= %) 8| %
(4] go] oD i)
i=] e~ 0 | T
o) e o)
2] = M
\J \J \J \J \/ \/ \/ \J Y Min.
Fast-10 50 - 10 =40 - 16 = 384 - 268 = 116" - 1,6 = 10 $Hetup
Fast-10 50 40 38,4 11,6 10 Hold
Min.
Fast-20 25 - 5 =20 - 0,8= 19,2 - 134¢»H= 58 - 0,8= 5 Hetup
Fast-20 25 20 19,2 5,8 5 Hold
Min.
Fast-40 125 -25 =10 - 04= 9,6 - 6,7 = 29 -04 = 2,5 Hetup
Fast-40 12,5 10 9,6 2,9 2,5 Hold
Min.
Fast-80 6,25-125 =5 - 0,2=.4,8 - 3,35 = 1,45 - 0,2= 1,25 Hetup
Fast-80 6,25 5 4.8 1,45 1,25 Hold

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.

The

1 SCSI bus phases overview

SCSiI 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

The
info

The
time

10.

The
phy

SCS
one

SCY
bec
dela
min
exc

Dur
sign

10.

SCS

h) MESSAGE phase.

COMMAND phase, DATA phase, STATUS phase, and MESSAGE phase are collectively termed the

‘mation transfer phases.

SCSI bus phases are defined such that the SCSI bus is never in more thanyone phase at ar
. In the following descriptions, signals that are not mentioned shall not be asserted.

P BUS FREE phase

BUS FREE phase indicates that there is no current task and _that the SCSI bus is availah
sical connection or physical reconnection.

bl devices shall detect the BUS FREE phase after the SEL and BSY signals are both false for
bus settle delay.

5| devices shall release all SCSI bus signals within one bus clear delay after the BSY and SELU
pbme continuously false for one bus settle delay. If a SCSI device requires more than one bu
y to detect the BUS FREE phase then it shall release all SCSI bus signals within one bus cle
Ls the excess time to detect the BUS.FREE phase. The total time to clear the SCSI bus s
bed one bus settle delay plus one bus€lear delay.

ng normal operation the BUS FREE phase is entered when a SCSI target port releases t
al.

3 Expected and unexpected bus free phases

5| 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 tar
(see 16.5.2 and 14.3.1);

c)\/after an ABORT TASK SET task management function is successfully received by a SCS

s WalE wiilo) aadl1.4.2 1)\

y given

le for a

at least

signals
s settle
ar delay
hall not

he BSY

get port

| target

Bkl
POt StCTo oo ant =01,

d) after a CLEAR TASK SET task management function is successfully received by a SCSI target

port (see 16.5.5 and 14.3.1);

e) after a LOGICAL UNIT RESET task management function is successfully received by
target port (see 16.5.6 and 14.3.1);

f) aftera TARGET RESET task management function is successfully received by a SCSI tar
(see 16.5.7 and 14.3.1);

g) after a CLEAR ACA task management function is successfully received by a SCSI target p
16.5.4 and 14.3.1);

a SCSI
get port

ort (see
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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 FREE phase after one of the following:

b) after a SPI data information unit is successfully received by or transmitted from a SCSktar
c) after a SPI status information unit is successfully transmitted from a SCSI target port;

d) after a SPIL_Q information unit if the SPI L_Q information unit DATA LENGTH field is set to
e) during a QAS phase.

An pnexpected bus free occurs when a SCSI initiator port detects a BUS FREE ‘phase that it d
exppct.

Thel SCSI target port uses an unexpected bus free to inform the SCSI initiator port of a protocol er|
SC#$l target port may switch to a BUS FREE phase at any time, except.during an ARBITRATION
indgpendent of any attention condition.

Thel SCSI target device shall terminate the task that was the current task before the BUS FREE p
clegring all data and status for that task. The SCSI target.device may optionally prepare sense d
may be retrieved by a REQUEST SENSE command. Howeyver, an unexpected bus free shall not c
exception condition.

Theg SCSiI initiator device shall terminate the task that was the current task before the BUS FREF
occprred and shall manage this condition as afn.exception condition.

10.4 Arbitration

10.4.1 Arbitration and QAS overyiew

Arbitration allows one SCSI device to gain control of the SCSI bus to allow that SCSI device to in
resyme a task.

et port;

rero; or

oes not

ror. The
phase,

hase by
ata that
eate an

F phase

itiate or

There are two methodsthat a SCSI device may use to arbitrate for the SCSI bus: normal arbitration and

QAS$. Normal arbitration is mandatory and requires the detection of a BUS FREE phase on the S
befpre starting/QAS is optional and, when enabled (see 4.12.4.6.4), requires the detection off
REQUEST.message (see 4.12.4.6.4) before starting.

SC¥%lI deVIces with arbitration fairness enabled shaII maintain a fairness reglster that records the S

CSI bus
a QAS

CSI IDs

enabled in SCSI target ports by the Dlsconnect Reconnect mode page (see 18 1.2). Falrness is
enabled when QAS is enabled.

10.4.2 NORMAL ARBITRATION phase

ation is
always

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 1D However the SCSI device shall not arbitrate
(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. If-arbitfation
fairness is enabled, the SCSI device shall not arbitrate until its fairness register is cleared (see
Annex B).

NOTE 23 - There is no maximum delay before asserting the BSY signal and the SCSI{D;following the bls
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 with faster SCSI devicgs
and may not be ensured fair arbitration by the arbitration fairness algerithm.

4) After waiting at least one arbitration delay, measured from jts.assertion of the BSY signal, the SCSI
device shall examine the DATA BUS.
A) If no higher priority SCSI ID bit is true on the DATABUS, then the SCSI device has wdn the
arbitration and it shall assert the SEL signal.
B) If a higher priority SCSI ID bit is true on the BATA BUS (see table 31 for the SCSI ID arhQitration
priorities), then the SCSI device has lost.the arbitration and the SCSI device shall rele@ase 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 in'step 2), SCSI devices with arbitration fairness enabled that are not
arbitrating shall wait ene*bus set delay and start sampling the DATA BUS to determine thel SCSI
devices that attempted arbitration, the SCSI device that won, and the SCSI devices that logt. This
sampling shall continue for an arbitration delay after the bus free delay in step 2). Each SGSI
device shall update its fairness register with all lower-priority device IDs that lost arbitration.

NOTE 25.sFor ease of implementation, this sampling may begin when BSY is true followifg
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 gettle
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 negotiated the use of QAS with a particular SCSI
target port before acceptlng a QAS REQUEST message from that SCSI target port If a SCSI |n|t|ator port
\S, then
Il report

In an environment where some SCSI devices have QAS enabled and other SCSI devices do not, it is
posgkible for the SCSI devices that have QAS enabled to prevent SCSI devices that do not haye QAS
enapled from arbitrating for the bus. This occurs when SCSI devices that have QAS-enabled nevel go to a
BU$ FREE phase.

A QAS SCSil initiator port may interrupt a sequence of QAS cycles to force a normal arbitration With the
follqwing procedure:

1) Perform a QAS arbitration;
2) On winning QAS arbitration, continue driving the SCSl.nitiator port's ID on the DATA BUS |nstead
of asserting SEL to enter selection phase;
3) Wait until the SCSI target port transitions to BUS'FREE (i.e., after two QAS arbitration delgys);
4) After detecting BSY false, release the DATA BUS; and
5) After one bus settle delay from when the SCSitarget port drove BSY false, the bus is in BUS
FREE phase. The SCSI initiator port may,then arbitrate using normal arbitration and perfofm 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 inglicate it
warts to release the bus after a DT DATA phase is as follows:

1) The SCSI target port shall 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, MS(G, C/D,
I/0, and'REQ signals. Then the SCSI target port shall negate the MSG, C/D, and I/O signal$ within
two system deskew delays. The SCSI target port shall wait two system deskew delays aftg
negating the C/D, I/O, and MSG signals before releasing the REQ signal.

3),, If the SCSI initiator port did not create an attention condition then the SCSI initiator port shgll
release all SCSI signals except ACK and ATN within two system deskew delays after detefting
MSG, C/D, and 17O 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:

MWMMSA&EM&WM@W i i ' e with
a single QAS REQUEST message. When the SCSI device detects the ACK signal being\false for

The
add
not
ass

10.

2)

3)

4)

5)

6)

SCSI ID bit is a Single bit on the DATA BUS that corresponds to the SCSI device's uniqy
Fess. All other DATA BUS bits shall be released by the SCSI device. The DB(P_CRCA) and DB
valid during the QAS phase. During the QAS phase, DB(P_CRCA), and DB(P1) may be rele
brted, but.shall not be actively driven false.

5 SELECTION phase

the QAS REQUEST message and the attention condition is cleared it shall begin the-QAS

The SCSI device shall wait a minimum of two system deskew delays after detection|of the

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

SCSI ID within one QAS assertion delay from detection of the MSG, C/D,and 1/O signals

false. If arbitration fairness is enabled, the SCSI device shall not arbitrate until its fairness

is cleared.

After waiting at least one QAS arbitration delay, measured from the"detection of the MSG, C

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 alloy
SCSI device to participate, then the SCSI device has Wen'the arbitration and it shall as
SEL signal.

B) If a higher priority SCSI ID bit is true on the DATA BUS (see table 31 for the SCSI ID arl]
priorities) or the fairness algorithm prevented-the SCSI device from participating in QA
arbitration, then the SCSI device has lost the drbitration.

C) Any SCSI device other than the winner has lost the arbitration and shall release its SCS
after two system deskew delays and within one QAS release delay after detection of th
signal being true. A SCSI device thatfoses arbitration may return to step 1).

The SCSI device that wins arbitration shall wait at least one QAS arbitration delay after as

the SEL signal before changing any-signals.

After the QAS arbitration delay-in'step 4), SCSI devices with arbitration fairness enabled th

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 sam
shall continue for one-biis settle delay plus two system deskew delays. The SCSI devices
update their fairness register with all device IDs that lost arbitration.

phase.
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10.5.1 Selection Overview

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
port's SCSI ID bit, and the appropriate parity bit(s) (i.e., DB(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

Pt PN

SEI. E\.z I |uN pilaac.

If the arbitration was a normal arbitration then the SCSI initiator port shall wait at least two system [deskew
delgys and release the BSY signal. The SCSI initiator port shall then wait at least one bus settle delay
befgre 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 oné bus settle delay before
attempting to detect an assertion of the BSY signal from the SCSI target port.

Theg 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 selected SCSI target port may gxamine
the DATA BUS in order to determine the SCSI ID of the selecting SCSI initiator port. The selectgd SCSI
target port shall then assert the BSY signal within one selection-abort time of its most recent detgction of
being selected; this is required for correct operation of the selection time-out procedure.

Thel SCSI target port shall not respond to a selection if a.parity error is detected (see 11.2). Also, if more or
lesq than two SCSI ID bits are on the DATA BUS, the.SESI target port shall not respond to selectign.

>

No |ess than two system deskew delays after the,SCSI initiator port detects the BSY signal is true}, it shall
reldase the SEL signal and may change the:DATA BUS. The SCSI target port shall wait until the SEL
signjal is false before asserting the REQ signal to enter an information transfer phase.
10.%.2.2 Information unit transfers disabled

If amp information unit transfer agreeément is not in effect for the connecting SCSI initiator port deyice the
SC#$l target port shall follow the'phase sequences defined in 13.2.1.

10.5.2.3 Information unit\transfers enabled

If am information unittransfer agreement is in effect for the connecting SCSI initiator port the SC$I target
porf shall proceedto a MESSAGE OUT phase (see 13.3.2). On detecting the MESSAGE OUT pHase the
SC#$l initiator-port shall begin a PPR negotiation. On completion of the PPR negotiation the SC$I target
porf shall preceed to a BUS FREE phase. If the first message received by the SCSI target port during the
MEESAGE OUT phase is not a TARGET RESET message or a PPR message the SCSI target pprt shall
chajngéto a MESSAGE IN phase and issue a MESSAGE REJECT message then originate| WDTR
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
SCSil initiator port shall release the SEL and ATN signals 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).
10.5.3 Selection without using attention condition

10.5.3.1 Information unit transfers disabled or enabled

The SCSI initiator port shall set the DATA BUS to a value that is the OR of its SCSI ID bit, the SCS
porfs SCSI ID bit, and the appropriate parity bit(s) (i.e., DB(P_CRCA), and/or DB(P1)) and it.shall g
atteption condition, indicating that a INFORMATION UNIT OUT phase is to follow the SELECTION

If the arbitration was a normal arbitration then the SCSI initiator port shall wait at least two system
delays and release the BSY signal. The SCSI initiator port shall then wait at least’'one bus sett
befgre 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
attempting to detect an assertion of the BSY signal from the SCSI targetport.

Theg SCSI target port shall detect it is selected when the SEL signal and its SCSI ID bit are true
BSY and I/O signals are false for at least one bus settle delay. The selected SCSI target port may ¢
the IDATA BUS in order to determine the SCSI ID of the s€lecting SCSI initiator port. The selectg
t port shall then assert the BSY signal within one sélection abort time of its most recent dete
being selected; this is required for correct operation of the selection time-out procedure.

Thel SCSI target port shall not respond to a selection if a parity error is detected (see 11.2). Also, if

lesq than two SCSI ID bits are on the DATA BUS; the SCSI target port shall not respond to selectign.

Thel SCSI initiator port shall wait at least.fwo system deskew delays after detecting that the BSY §
trug. The SCSI initiator port shall then release the SEL signal and may change the DATA BUS sign
SC¥§I target port shall wait until the-SEL signal is false before asserting the REQ signal to €
infofmation transfer phase.

information unittransfer agreement is not in effect for the connecting SCSI initiator port th
t port shallfollow the phase sequences defined in 13.2.1.

If a|SCSldinitiator port, when selecting without using an attention condition, detects an une
COMMAND phase, it shall set its transfer agreement to the default transfer agreement ang

bl target
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phase.
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e delay
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e SCSI
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negptiation required flag to true, create an attention condition, and on the corresponding MESSAC

phase shall issue an ABORT TASK message. On the next selection of the SCST target port that received
the ABORT TASK message the SCSI initiator port shall do a selection using the attention condition 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:
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a) Optionally, the SCSI initiator port shall assert the RST signal (see 12.4);
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 signal 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 RESELECTION phase

10.6.1 RESELECTION phase overview

Thel RESELECTION phase allows a SCSI target port to physically reconnect to a SCSI initiator por
purpose of continuing some operation that was previously started by the SCSI initiatordevice
suspended by the SCSI target port, (i.e., the SCSI target port physically disconnected by allowing
FREE phase to occur or issued a QAS REQUEST message before the operation(was complete)
the RESELECTION phase the 1/O signal is asserted to distinguish this phase from the SELECTION

10.6.2 Physical reconnection

Thel SCSI device that won a normal arbitration shall assert both the BSY-and SEL signals and wait
one|bus clear delay plus one bus settle delay before ending the NORMAL ARBITRATION phase.

The SCSI device that won a QAS shall assert the SEL signal @and has waited at least one QAS ar
delgy before ending the QAS phase.

Theg SCSI device that won the arbitration shall identify itself as a SCSI target port by asserting
sigrial.

Theg winning SCSI device shall also set the DATA BUS to a value that is the logical OR of its SC
and the SCSI initiator port's SCSI ID bit;and the appropriate parity bit(s) (i.e., DB(P_CRCA)
DB(P1)).

If tHe arbitration was a normal arhitration then SCSI target port shall wait at least two system
delgys and release the BSY signal. The SCSI target port shall then wait at least one bus settle dela
attempting to detect an assertion of the BSY signal by the SCSI initiator port.

If QAS was used for arbitration then the SCSI target port shall wait at least one bus settle delay
attempting to detectan assertion of the BSY signal from the SCSI initiator port.

The SCSI initiater port shall be physically reconnected when the SEL and I/O signals and its SC
areltrue and.the BSY signal is false for at least one bus settle delay. The physically reconnectg
initigtor port may examine the DATA BUS in order to determine the SCSI ID of the physically reco
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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 BSY
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 during a

RESELECTION phase if the SCSI target port waits a minimum of one selection time-out delay and there
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);
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 port has not dete¢ted the
BSY signal to be true after at least one selection abort time plus two system deskew delays, the
SCSI target port shall release the SEL and I/O signals allowing the SCSI bus to go to the BUS
FREE phase. SCSI devices shall ensure that the physical reconnegtion was still valid within one
selection abort time of their assertion of the BSY signal. Failuresto comply with this requfrement
may result in an improper physical reconnection (e.g., two SCSlinitiator ports connectef to the
same SCSI target port or the wrong SCSI initiator port connected to a SCSI target port).

107 Information transfer phases

10.7.1 Information transfer phases overview

Thg COMMAND, DATA, STATUS, and MESSAGE phases are all grouped together as the infoymation
transfer phases because they are all used to transfer data or control information via the DATA BUS. The
actyal content of the information is beyond the scope of this subclause.

The C/D, 1/0, and MSG signals are used'to distinguish between the different information transfer|phases
(seg¢ table 42). The SCSI target port drives these three signals and therefore controls all changes flom one
phdse to another. The SCSI initiator port requests a MESSAGE OUT phase creating an attention
condition. The SCSI target port causes the BUS FREE phase by releasing the MSG, C/D, I/0, ahd BSY
sigrjals.

Thg information transferphases use one or more REQ or ACK handshakes to control the infoymation
transfer. Each REQ/ACK handshake allows the transfer of 8- or 16-bits of information depending on the
nedotiated transfer'width (see 4.12.4.5). During the information transfer phases the BSY signal shall
remain true andthe SEL signal shall remain false, except to indicate a paced transfer training pattern is
going to oceur(see 10.7.4.2). Additionally, during the information transfer phases, the SCSI tarpet port
sha'LI continously envelope the REQ or ACK handshakes with the C/D, I/O, and MSG signals in such a

mamner that these control signals are valid for one bus settle delay before the assertion of the REQ signal
of thefifst handshake and remain valid until after the negation of the ACK signal at the end of the
handshake of the last transfer of the phase.

The SCSI target port shall not transition into an information transfer phase unless the REQ and ACK
signals are negated. The SCSI target port shall not transition from an information transfer phase into
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
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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.

Paged 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 port t02)| ST DATA phase | DATA phase

SCSI target port

0 0 1 ST DATAIN | SCSl initjater' port
from SE€Sttarget port

0 1 0 DT DATA OUT | SCSi initiator portto | DT DATA phase
SCSI target port

0 1 1 DT DATAIN" | SCSI initiator port
from SCSI target port

1 0 0 COMMAND SCSl initiator port to
SCSI target port

1 0 il STATUS SCSl initiator port
from SCSI target port

1 s 0 MESSAGE OUT | SCSl initiator portto [MESSAGE phase
SCSI target port

1 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
DB(7-0,P_CRCA) or DB(15-0,P_CRCA,P1) signals and asserting the REQ signal, as described in this
subclause.

If thie I/O signal is false (i.e., transfer to the SCSI target port) the SCSI target port shall request-infgrmation
by psserting the REQ signal. The SCSI initiator port shall drive the DB(7-0,R\CR[CA) or
DB({15-0,P_CRCA,P1) signals to their values, delay at least one system deskew delay plus-onhe caljle skew
and assert the ACK signal. The SCSI initiator port shall continue to drive the DB(/<0,P_CRCA) or
DB(15-0,P_CRCA,P1) signals until the REQ signal is false. When the ACK signal becomes trug at the
SC#$l target port, the SCSI target port shall read the DB(7-0,P_CRCA) or DB(15:0;P_CRCA,P1)|signals
themn negate the REQ signal. When the REQ signal becomes false at the SCSI initiator port, tHe SCSI
initiptor port may change or release the DB(7-0,P_CRCA) or DB(15-0,P_€RCA,P1) signals and shall
negfate the ACK signal. After the ACK signal is false the SCSI target part may continue the trapsfer 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 if a
synthronous 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, ogtionally,
DT fata transfers. DT data transfers shall‘©only be used on 16 bit wide buses that transmit and recejve data
usirjg LVD transceivers.

Implementors shall not use this. gtause 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 ghase and ST DATA OUT phase for data transfers.

Theg REQ/ACK offset specifies the maximum number of REQ assertions that shall be sent by the SCSI
tardet portin;advance of the number of ACK assertions received from the SCSI initiator port. If the number
of REQ ‘assertions exceeds the number of ACK assertions by the REQ/ACK offset, the SCSI tarpet port
shall not’assert the REQ signal until after the next ACK assertion is received. For successful compjetion 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 DB(7-0,P_CRCA) or DB(15-0,P_CRCA,P1) signals. 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
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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 shall-only use the DT DATA
IN ghase and DT DATA OUT phase for data transfers.

Durjng DT data transfers data shall be clocked on both the assertion and negation of the REQ apd ACK
signal lines. References to REQ or ACK transitions in this clause referto.€ither an assertion or a negation
of the REQ or ACK signal.

Thg REQ/ACK offset specifies the maximum number of REQ-transitions that shall be sent by the SCSI
tardet port in advance of the number of ACK transitions rec€ived from the SCSI initiator port. If the number
of REQ transitions exceeds the number of ACK transitions by the REQ/ACK offset, the SCSI tarpet port
sha]l 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 RE@-transitions shall be equal and both REQ ahd 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 shall'be transferred on the DT DATA OUT phase and the DT DATA IN phgse, and
b) the information units’ embedded iuCRC shall be used to detect information unit data errorg.

If the 1/O signal is\true (i.e., transfer to the SCSI initiator port), to transfer SPI information units the SCSI
target port:

1) Shalldrive 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 DB(15-0) signals.
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target port:

1) Shall read the value of the DB(15-0) signals within one receive hold time of the transition g
ACK; and

2) the REQ/ACK offset shall be zero at the beginning and end of all SPI information units exc
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]
are jnegated both before and after the transmission of the SPI information‘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 informal
untjl the entire information unit has been verified and{any required attention condition hg
estgblished.

If ap I_T_L_Q nexus has been established and the*SCSI initiator port detects an iuCRC erro
infofmation unit it receives, other than a SPI status information unit, then the SCSI initiator port sha|
an attention condition on or before acknowledging the last iuCRC of the failed information unit. W
SC#$I target port switches to a MESSAGE QUT phase the SCSI initiator port should send an INI
DETECTED ERROR message (see 16.3.5) to the SCSI target port. This message notifies the SCS
dev|ce that data in the information unit was invalid.

If a|SCSI initiator port detects an-itlCRC error in a SPI status information unit the SCSI initiator p
te an attention condition'on'or before the last iuCRC of the information unit is acknowledge
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associated with the received INITIATOR DETECTED ERROR message.

If the information unit that failed was a SPI status information unit and the message received

he task

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 initiator port receives a SPI L_Q information unit with a type code that is not defined in table 50
that SCSI initiator port shall create an 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 ABORTTASK Message(see16-5-2)tothe-SESttarget port—Themessage notifresthe-SES| target
device that the SPI L_Q information units type code was rejected. The SCSI target port shall thenfause a
bus|free by generating a BUS FREE phase.

10.7.3.3.4 DT DATA OUT phase information unit transfer exception condition handling

Thel SCSI target port shall only respond to an iuCRC error after all the data in an iffermation unit has been
recgived.

Ifap |_T_L Q nexus has been established and the SCSI target port detectsjan iuCRC error in any multiple
command SPI command information unit the SCSI target port shall, befere transitioning a REQ gignal to
recgive the next SPI L_Q information unit, switch to a DT DATA IN phase and send a SPI L_Q/SHI status
infofmation unit pair to the SCSI initiator port with a CHECK CONDITION status and a sense key set to
ABORTED COMMAND and the additional sense code sette INFORMATION UNIT iuCRC ERROR
DETECTED for the task associated with the iuCRC error.

If an |_T_L_Q nexus has been established and the SESI target port detects an iuCRC error in any SPI
data information unit, SPI data stream information unit, or last command SPI command informatidn unit it
recgives 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 SPI
L_Q information unit. The status informationshall indicate a CHECK CONDITION status and a sepse key
set fJo ABORTED COMMAND and the additional sense code set to INFORMATION UNIT iuCRC ERROR
DETECTED for the task associated withthe iuCRC error.

If the SCSI target port detects@n iuCRC error on an iuCRC interval that is not at the end df a SPI
infofmation unit the SCSI target'port shall not respond to the error until all the bytes of the SPI infdrmation
unit{in which the error occurred have been transferred. The SCSI target port may discard the trarjsmitted
infofmation.

If the SCSI targetport is receiving a SPI L_Q information unit and the SCSI target port detects ar] iuCRC
errqr (i.e., the niexus identification fails) the SCSI target port shall cause an unexpected bus|free by
gengrating aBUS FREE phase (see 10.3).

If a SCSl target port receives a SPI L_Q information unit with a type code that is not defined in tablg 50 that
SC$Marget port shall transfer all the bytes indicated in the DATA LENGTH field and iucRcC INTERVAL fleld and
shall discard the transmitted information for the information unit that follows the SPTL_Q information unit.
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 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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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 SCSI initiator port), to transfer the data field the SCSI target port:

2) shall wait at least the longer of one pCRC transmit setup time from the negation of P_CRdA 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 and-shall 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 perjod if asserted or one
transmit negation period if negated.

If thie I/O signal is true (i.e., transfer to the SCSI initiator port), to receive the data field the SCSil|initiator
porf shall:

1) Read the value on the DB(15-0) signals within one receive hold time of the transition of the REQ
signal;

2) Read the value of the P_CRCA signal within one{p€CRC receive hold time of the transition pf the
REQ signal; and

3) respond with an ACK transition.

If the 1/0O signal is false (i.e., transfer to the SCSY target port), to transfer the data field the SCSl|initiator
port:

1) Shall wait until detecting a REQ-transition with P_CRCA negated,;

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) may then change'or release the DB(15-0) signals; and

7) shall not change the ACK signal for at least one transmit assertion period if asserted or one
transmit negation period if negated.

If thie I/O signalds false (i.e., transfer to the SCSI target port), to receive the data field the SCSI target port:

1) , Shall read the value of the DB(15-0) signals within one receive hold time of the transition gf the
ACK.

10.7.3.3.6 Data Group Pad field and pCRC field transfer to SCSI 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
transitiormrumtessthenegotiatedoffset-woutd-beexceeded:

11) hold the DB(15-0) signals for a minimum of one transmit hold time and hold the REQ signda
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 previoug 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 gignal
asserted for at least one pCRC transmit hold time; and

16) hold the REQ signal negated for at least one transmit REQ negation 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 transitipn
corresponding to the previous REQ transition were not present.in‘the SPI-3 standard. For compatibiljty
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 net’/réquired, 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 s$ignal is
neggted, 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 time since the last REQ negation to assert the DB(15-0) sighals to
their pCRC values;

3) wait at least the longer of oné_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 injtiator 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(15-0) signals for a minimum of one transmit hold time and hold the REQ signa
asserted.for'a minimum of one transmit assertion period;

8) drive.the-DB(15-0) signals to their pCRC values;

9) wait'at least one transmit setup time;

10) negate the REQ signal; and

1¥y’hold the DB(15-0) signals for a minimum of one transmit hold time and hold the P_CRCA gignal
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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
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set|to ABORTED COMMAND and an additional sense code set to INITIATOR DETECTED"ERROR
MEBSAGE RECEIVED for the task associated with the received INITIATOR DETECTED FERROR
megsage.

10.7.3.3.7 Data Group Pad field and pCRC field transfer to SCSI target port

If thie 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 gsserted
(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 SCSlinitiator port shall transfer fthe four
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 grqup. The
SC#$l target port shall not transition REQ with P_CRCA"asserted until the SCSI initiator port has redponded
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 gdsserted
(i.e} pad field required) it shall then:

1) Transfer data bytes for all otitstanding REQs received prior to the REQ that had the P_CR[CA
signal asserted;

2) drive the DB(15-0) signals to their pad values;

3) delay at least one transmit setup time;

4) negate the ACKssignal;

5) 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,;

6) drive the'DB(15-0) signals to their pCRC values;

7) delay-at least one transmit setup time;

8) assertthe ACK signal;

9) , 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;

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
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
negated for a minimum of one transmit assertion period.

signal

signal

)ort has

als are

b of the

current
RC shall

ceived pCRC and computed pCRC do not match (i.e.{a pCRC error is detected), or if an improperly

atted data group is transferred, then the associated.data group shall be considered invalid.

e SCSI target port does not retry transferring gherinformation transfer or it exhausts its retry
b1 target device shall go into a STATUS phase and send a CHECK CONDITION status with
set to ABORTED COMMAND and an additional sense code set to SCSI PARITY ERROR for
bciated with the pCRC error.

.4 Paced transfer

4.1 Paced transfer overview

paced transfer agreement has been established it shall be used in DT DATA phase and informa
sfers shall be used. Fhe transfer agreement also specifies the REQ/ACK offset and the transfe

4.12).

bn paced transfers are being used data shall be transferred using DT data transfers on 16-
bs that transmit and receive data using LVD transceivers.

If drivet_precompensation is enabled at the SCSI device, that SCSI device shall apply
pre«{ompensation to all the data, parity, REQ, and ACK signals.

imit the
h sense
he task

lion unit
r period

bit wide

driver

During paced DT data transfers, if the phase of the P1 signal indicates data is valid (see 10.7.4.3) on REQ
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 the
phase of the P1 signal indicates data is invalid on REQ or ACK assertions, data shall not be clocked by 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.
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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 the next
dat f forr tved: i ase the
nunpber of REQ assertions and data valid state ACK assertions shall be equal. Each assertion-indjcates a
sindle 32-bit data transfer.

Implementors shall not use the following subclauses for timing requirements. For timing.requiremeants see
9.2,

10.7.4.2 Paced transfer training pattern
10.7.4.2.1 Training pattern overview

Aftgr any PPR negotiation occurs that enables paced transfers, a training pattern shall be transferrgd at the
starf of the first DT data phase for each data transfer direction regatdless 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 thg start of

the first DT data phase for each data transfer direction after each physical connect and physical reqonnect.
The training pattern shall not be transferred again until after a physical disconnection occurs.

If thle retain training information is enabled (s€e'4.12.4.6.8) a training pattern shall be transferref at the
staft of the first DT data phase for each data transfer direction after the retain training informjation is
jotiated
s for all

bl target
the port

A OUT
training
entional

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.


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

170 14776-115 © ISO/IEC:2004(E)

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, section B,
and f frthi : = f i tern as
desgribed by section A, section B, and section C in this subclause except that the polarity of DB(®, 1, 4, 5,
9, 10, 13, 14, and P_CRCA) shall be inverted during transmission of section A, section B,.and sgction C
(i.e], where it is specified that these signals shall be asserted, they shall be negated, ‘and where it is
sperified that these signals shall be negated, they shall be asserted). These signals shall return|to their
normal polarity after completion of training pattern transmission.

Staft of section A:

1) if precompensation is enabled then set the drivers to the strong driverstate;

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_CRCA, 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 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) keepthe P1, P_CRCA, and DB(15-0) signals negated while continuing to assert and negafe REQ
at the negotiated transfer period:far 50 ns (e.g., the equivalent of 8 transfer periods at fast{160);

3) keep the P1, P_CRCA, DB(15-0), and REQ signals negated for an additional 50 ns;

4) simultaneously assert and negate P1, P_CRCA, and DB(15-0) signals at twice the negotiated
transfer period (i.e., simultaneously repeat a 1100b bit pattern on each signal) while assert|ng and
negating REQ for 300°ns at the negotiated transfer period (e.g., the equivalent of 48 transfer
periods at fast-160); and

Start of section C:

1) assert and negate REQ at the negotiated transfer period for 800 ns and at the same time assert
and negate P4 at twice the negotiated transfer period while repeating a 0000010011111011b bit
pattern-onieach of the P_CRCA and DB(15-0) signals (e.g., the equivalent of 128 transfer periods
at fast:160).

Thg SCSbhinitiator port shall begin its training pattern independent of the start of the SCSI targgt ports
training-pattern if it detects the SEL, MSG, and I/O true and C/D false on the first assertion of the REQ
signal. The SCST initiator port shall transmit the following training pattern:

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 signal

am

inimum of two system deskew delays before asserting the REQ signal.

The SCSI target port shall begin its training pattern only after all the signal restrictions between information
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[ phase listed in 10.5.3 are met. The SCSI target port shall transmit the following training patte

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 fer400 ns (e.g., the equivale
transfer periods at fast-160);

9) negate REQ and P_CRCA for at least 100 ns (e.g., the equivalent of 16 transfer periods af
fast-160); and

valid data may be sent. The number of REQ asseértions shall not exceed the negotiated RH
offset.

SCSil initiator port shall begin the section A gf its training pattern independent of the start of th
et ports training pattern if it detects the SEX.and MSG true, and C/D and I/O false on the first a
e REQ signal. The SCSI initiator port shall transmit the training pattern described by section A,
nd section C in this subclause:

ion C in this subclause exceptthat the polarity of DB(0, 1, 4, 5, 9, 10, 13, and 14) shall be i
hg transmission of sectiorAy'section B, and section C (i.e., where it is specified that these sign
1sserted, they shall be negated, and where it is specified that these signals shall be negated, th
hsserted). These sighals shall return to their normal polarity after completion of training
smission.

1) if precOmpensation is enabled then set the drivers to the strong driver state;

(e)g., the equivalent of 32 transfer periods at fast-160);
3).Wvait 200 ns (e.g., the equivalent of 32 transfer periods at fast-160);

T DATA

n:

ht of 64

10) the SCSI target port shall begin asserting and negating REQ to indicate to the SCSI initiatgr port

Q/ACK

e SCsi
5sertion
section

fast-320 the SCSI initiator port shall transmit the training pattern described by section A, section B, and

nverted
hls shall
ey shall
pattern

2) simultaneously assert ACK, P1, and DB(15-0) signals within 200 ns of the first REQ asser{ion

4) simultaneously negate ACK, P1, and DB(15-0) signals;
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 1
transfer periods at fast-160);

92

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 period
(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 assert
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 ACK
signal at the negotiated transfer period (e.g., 6,25 ns transfer period at fast-160) and the P1 signal at twice
the negotiated transfer period (e.g., 12,5 ns transfer period at fast-160). When the SCSI initiator port is
reagty-totransferdataandthe REQACK offset-vatuetsmot-zero-itstattreversethephaseof P1 (see

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 phage of the
P1 signal coincident with a REQ or ACK assertion. This is accomplished by withholding the next transition
of H1 at the start of the first two transfer periods of valid data. Beginning with the third valid data word, P1
sh:F be toggled every two transfer periods, coincident with a REQ.6r ACK assertion. The mJinimum

duration of the data valid state is two transfer periods, and the data)valid state shall consist of @n even
nunpber of transfer periods.
Anyitime the sending SCSI device port pauses the sending of data, it shall reverse the phase df P1 by
withholding the next transition of P1 at the start of thedirst two transfer periods that have invaljd data.
Bedinning with the third transfer period with invalid data, P1 shall be toggled every two transfer |periods
until valid data is sent. The data invalid state shall\have at least one transition of P1 before changing
states. The minimum data invalid time is four transfer periods. This ensures a maximum run length [of three
cycles for P1. The data invalid state shall last.an*even number of transfer periods.

From the data invalid state, the sending<SCSI device port may resume sending data by reversing the
phake of P1 again.

P1 has the same transmit setup@nd hold time requirements as data and shall always be detected by the
recgiving device on the assertion edge of the delayed clocked REQ or ACK signal.

Seq figure 73 for examples of how the P1 signal is used to determine when the REQ or ACK transition
clogks valid data.
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DT Data In phase example

R R R T L T T T R R R R e B N T MY SR ST T

DT Data Out phase example
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O - Data is valid on indicated transition
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 dataxalid and data invalid states
10.7.4.3.2 Starting pacing transfers at end of training-pattern

Seq 10.7.4.2 for the description of starting a datavalid state after a training pattern.
10.7.4.3.3 Starting pacing transfers with.ne training pattern

Befpre starting the DT DATA IN phase, the SCSI target port shall wait at least two system deskew delays
aftef the SEL signal is negated before the first assertion of the REQ signal.

Thel DT DATA IN phase withauttraining starts on the first assertion of REQ if the SEL is not assert¢d.
Thel SCSI target port shallhbegin pacing transfers only after meeting all the following:
a) signal restrictions between information transfer phases listed in 10.12;

b) the signalrestrictions between a RESELECTION phase and a DT DATA IN phase listed i 10.6.2;

and
c) the-signal restrictions between a SELECTION phase and a DT DATA OUT phase listed in {L0.5.3.

Thel SCSI target port shall begin pacing transfers by:

1) simultaneously with the assertion of REQ the SCSI target port shall begin asserting and negating
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
and

10.6.2;

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 negating

P1 at twice the negotiated transfer period (e.g., 12,5 ns for fast-160);
2) SCsSlinitiator port shall assert and negate P1 for at least 100 ns (e.g., the equivalent of 16 t
periods for fast-160); and
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10.7.4.3.4 Ending pacing transfers

ransfer

Aftgr transmitting the last data word of a DT DATA IN phase the SCSI target port shall end pacing by

waiting for all REQs to be responded to by ACKs then negate the REQ and P1 signals. After th
target port stops asserting and negating REQ it shall not assert REQ again until the-requirements
are [met.

Aftar transmitting the last data word of a DT DATA OUT phase the SCSLinitiator port shall:

a) continue asserting and negating the ACK and P1 signals uftil it detects a change to the C
or MSG signals; and

b) negate the ACK and P1 signals within 200 ns of detecting a change to the C/D, /O,
signals.

When the SCSI target port changes from a DT DATA.OWUT phase to any other phase it shall wait &
bus|settle delay plus a data release delay before asserting REQ and shall ignore any ACK transitio
leadt 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

Infofmation units shall be transferred.on the DT DATA OUT phase and the DT DATA IN phase,
infofmation units’ embedded iuCRC shall be used to detect information unit data errors.

If the 1/0 signal is true (i.e., transfer to the SCSI initiator port) and the phase of the P1 signal indica
is valid, to transfer SPI information units the SCSI target port:

1) shall drive the . DB(15-0) signals to their values simultaneously with the next REQ signal as

2) shall hold.the-DB(15-0) signals valid for a minimum of one transmit hold time;

3) shall drivieithe DB(15-0) signals to their values simultaneously with the next REQ signal ne
and

4) shallhold the DB(15-0) signals valid for a minimum of one transmit hold time.

If theNlf@ signal is true (i.e., transfer to the SCSI initiator port), to receive SPI information units th

e SCSI
n 10.12

/D, 1/O,

br MSG

least a

hs for at

and the

es data

sertion;

gation;

e 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
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 data

is valid, to transfer SPI information units the SCSI initiator port:
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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 as

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 ne
and

5) shall hold the DB(15-0) signals valid for a minimum of one transmit hold time.

sertion;

gation;

If the 1/O signal is false (i.e., transfer to the SCSI target port), to receive SPI information units the SCSI

targ

et 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-flowcontrottsemabted—and-thecorrent-SPHdatastreanminformatiomunitts—thetast-SPtdatg stream
infofmation unit of the stream then:

1) The SCSI target port shall assert the P_CRCA signal a minimum of a flow control transmit{setup
time before the end of the last information unit and shall keep the P_CRCA sighal-asserted for a
flow control transmit hold time;

2) The SCSI target port shall not assert the P_CRCA signal until a minimumof-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 transmif setup
time before the start of the next information unit.

NOTE 34 - The earlier in a SPI data stream information unit that the SCSI 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 pumber of transfers, the REQ and ACK] signals
are jnegated both before and after the transmission of the’SPI information unit.
Paded information unit transfers exception handling cenditions are defined in 10.7.3.3.3, and 10.7.3.3.4.
10.7.4.5 Deskewing
Thel deskewing technique used in the receiving SCSI device is vendor specific. Any technique that works
with the specified training pattern and-complies with the specified receive skew compensation timing

reqliirement is allowed. Deskewing shall only be enabled for paced transfers.

10.7

wid
phal

All {
Dur

sign
sign

.5 Wide transfer

e data transfers shall'be used for DT DATA phases. Wide data transfer may be used in the S
e only if a wide transfer agreement is in effect (see 4.12).

ECSI devices:shall support narrow data transfers.
ng narrew-transfers, all information shall be transferred in bytes across the DB(7-0) and DB(P |

als on,the SCSI bus. At the receiving SCSI device the DB(15-8) (if present) and DB(P1) (if
als‘are undefined.

T DATA

|CRCA)
resent)

During wide transfers, the first and second information bytes for each DATA phase shall be transferred
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 last
data byte of information unit is undefined.
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Table 43 - Wide SCSI byte order

2004(E)

SCSI Bus Data
Transfer
transfer
number )
15.....8 7.0 width
1 N/A w 8-bit
2 N/A X
3 INTTN ¥
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 hytés are stored in
memory.

e last information byte transferred does not fall on the DB(15-8) signals for a 16-bit wide trans
values of the remaining higher-numbered bits are undefined. However, when using parity pr
DB(P1) signal for this undefined byte shall be validfor whatever data is placed on the bus.

COMMAND phase allows the SESI target device to request command information from th
SCSil target port shall assert the C/D signal and negate the I/O and MSG signals during the RH
dshakes of this phase.

AS-capable SCSl initiator port shall wait a minimum of a QAS non-DATA phase REQ(ACK) p
brt ACK after detecting the assertion of REQ.

AS-capable SCSI initiator port shall assert ACK for a minimum of a QAS non-DATA phase RE
pd and-shall keep the command data valid until the negation of ACK.

10.8.2COMMAND phase exception condition handling

fer then
btection

e SCSI

FQ/ACK

eriod to

Q(ACK)

If the SCSI target port detects one or more parity errors on the command bytes received, it may retry the
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

devi

ce from the SCSI target device using DT data transfers.

The
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.3 DT DATA OUT phase

DT DATA OUT phase allows the SCSI target device to request that data be sent-from the SCSI
ce to the SCSI target device using DT data transfers.

dshakes of this phase.

.4 ST DATA IN phase

ST DATA IN phase allows the SCSI target device to request that data be sent to the SCSI
ce from the SCSI target device using ST data transfers:

(dshakes of this phase.

.5 ST DATA OUT phase

ST DATA OUT phase allows the SCSI'target device to request that data be sent from the SCSI
ce to the SCSI target device using\ST data transfers.

SCSi target port shall negate.the C/D, I/0, and MSG signals during the REQ/ACK handshake
Se.

10 STATUS phase

0.1 STATUS:phase description

STATUS-phase allows the SCSI target device to request that a status byte be sent from th
et dévice to the SCSI initiator device.

SCSI target port shall assert the I/O and MSG signals and negate the C/D signal during the REQ/ACK
handshakes of this phase.

initiator

SCSil target port shall assert the MSG signal and negate the C/D and }/O signals during the REQ/ACK

initiator

SCSil target port shall assert the 1/0O signal and negate the C/D and MSG signals during the REQ/ACK

initiator

5 of this

e SCSI

Th
han

dshake of this phase.

SCSttarget portshaftassertthe C/Dand o signats and negate the MSGsignal durmg the REQ/ACK

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 references either a MESSAGE IN, or a MESSAGE OUT phase.
Multiple messages may be sent during either phase. The first byte transferred in either of these phases
sha|l be either a single-byte message or the first byte of a multiple-byte message. Multiple-byte messages
sha]l be wholly contained within a single MESSAGE phase.

10.11.2 MESSAGE IN phase

Thg MESSAGE IN phase allows the SCSI target port to request that messagesibe sent to the SCSI
initigtor port from the SCSI target port.

Thel SCSI target port shall assert the C/D, 1/0, and MSG signals during the REQ/ACK handshakesg of this
phake.

A QAS-capable SCSI initiator port shall wait a minimum of one QAS-non-DATA phase REQ(ACK) geriod to
assert ACK after detecting the assertion of REQ.

A QAS-capable SCSI initiator port shall assert ACK faf. a 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 error oh any message byte it receives the SCSI initiator pprt shall
create an attention condition. When the SCSI target port switches to a MESSAGE OUT phase the SCSI
initigtor port shall send a MESSAGE PARITY ERROR message (see 16.3.7) to the SCSI target port. This
megsage 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
initigtor port to the SCSitarget port. The SCSI target port invokes this phase in response to the gttention
confition created by the SCSI initiator port (see 12.2).

The SCSI target-port shall assert the C/D and MSG signals and negate the 1/O signal during the REQ/ACK
handshakes.of this phase. The SCSI target port shall handshake bytes in this phase until the attention
confitiop-is.Cleared, except when rejecting a message.

A Q-r‘:\pnhln SCSlinitiator port shallwait a-minimum-of one QAQ non-DATA phncn DI:Q(A(“I() deriod 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 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 SET,
LOGICAL UNIT RESET, or TARGET RESET messages).

10.11.5 MESSAGE OUT phase exception condition handling

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 condition,
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)

b)

return CHECK CONDITION status and set the sense key to ABORTED COMMAND and.tf
additional sense code to MESSAGE ERROR or;
indicate a protocol error by performing an unexpected bus free.

e

Theg SCSI target port may act on messages as received as long as no parity error is*detected and may

igngre all remaining messages sent under one attention condition after a parity €frofr is detected.
seguence of messages is resent by a SCSI initiator port because of a SCSktarget port detecte
errdr, 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 app
SC#$I bus signals:

a)
b)

c)
d)
e)

f)
g)

h)

The BSY and ACK signals shall not change.

If paced transfers are disabled the SEL signalshall not change.

The REQ signal shall not change until it is*asserted to qualify the start of a new phase.
The C/D, 1/0, MSG, DATA BUS, DB(P._CRCA), and DB(P1) signals may change.

If paced transfers are enabled the C/D, I/O, and MSG signals shall not change for at le
system deskew delay from the negation of the last REQ of a paced transfer data phase.
If paced transfers are enabled the SEL signal may change.

When switching the DATA BUS or DB(P_CRCA) signal direction from out (i.e., SCSI initig
driving) to in (i.e., SCSI target port driving), the SCSI target port shall delay driving the DAT
DB(P_CRCA), and/or-DB(P1) by at least one data release delay plus one bus settle del
asserting the 1/0 signal and the SCSI initiator port shall release the DATA BUS, DB(P_
and/or DB(P1) ne.later than one data release delay after the transition of the 1/O signal
When switching,the DATA BUS, DB(P_CRCA), and/or DB(P1) direction from in (i.e., SCY
port driving) to out (i.e., SCSI initiator port driving), the SCSI target port shall release th
BUS, DB(R.:CRCA), and/or DB(P1) no later than one system deskew delay after negating
signal{he SCSI initiator port shall drive the DATA BUS, DB(P_CRCA), and/or DB(P1) no
than.one system deskew delay after the detection of the negation of the 1/O signal.
Fhe DB(P_CRCA) signal direction may switch direction while the DATA BUS and/or DB(P
not (e.g., changing from COMMAND phase to DT DATA OUT phase). When switch

When a
d parity

y to the

ast one

itor port
A BUS,
ay after
CRCA),
to true.
| target
e DATA
the 1/0
sooner

1) does
ing the

nR(D (‘D(‘A) cign:\l direction from out (i e., SCSLinitiator pnrf riri\/ing) toin (i e SCSltad

et port

drivin§), the SCSI target port shall delay driving the DB(P_CRCA) by at least one data

release

delay plus one bus settle delay after negating the C/D signal and the SCSI initiator port shall

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.

For
DB

For

enapled the DB(P1) signal shall not be checked. If wide transfers are enabled the DB(P1) sigr

indi
doe
bus

Par

11.

11.3

Wh
Cyd
star

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 interoperation.0f SCSI devices with different DATA B\
widths. For example, if an 8-bit SCSI device selects a 26-bit SCSI device, the 16-bit SCSI devi
observes invalid parity on the upper 8 bits of the DATA BUS,

COMMAND, MESSAGE, and STATUS phases the DB(P_CRCA) signal shall indicate odd p
7-0). The DB(P1) signal shall not be checked,

ST DATA phases the DB(P_CRCA) signal shall indicate odd parity for DB(7-0). If narrow trans

Cate odd parity for DB(15-8). If wide\ transfers are enabled and the last information byte trar
5 not fall on the DB(15-8) signals-the DB(P1) signal shall be valid for whatever data is placec

ty protection is not enabled’ during DT DATA phases.
B DT DATA BUS)protection using CRC

.1 DT DATA_BUS protection using CRC overview

bn pCRE protection or iuCRC protection are enabled the error detecting code is a 32-bit (i.e., fo
lic’Redundancy Check (CRC), referred to as CRC-32. It is also used by several other de

S

arity for

fers are
al shall
sferred
on the

ur byte)
ice I/O

dards. Four CRC bytes are transferred with data to increase the reliability of data transfers

11.3.2 Error detection capabilities

The CRC detects all single bit errors, any two bits in error, or any combination of errors within a single
32-bit range.
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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
CALCULATION

31 0

vatue 0 vatue value 2 vatue 3
7 0 7 0 7 0 7 0
31 >< >< 0

Value 0 Value 1 Value 2 Nalue 3
0 7 0 7 0 7 0 7

31 0
CRC GENERATOR
31 0
Invert bits

31 0

CRCO CRC 1T 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 8 7 0 15 8 7 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
X

+X26+X23+X22+X16+X12+X11+X10+X8+X7+X5+X4+X2+X+1

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 the

beg

'nning ofeach DT DATA phaea and aftereach CRC is gnnnr:fnri/r\hnhlznd

The
sign
ACH
The
this
AC
con
CR

Au
free

31
X

This

11.3

190

Usi
FF4

equals C704DD7Bh.
.5 Test cases
Using the polynomial described in 11.3.4, the CRC calculated for a 32-byte transfer of all O0h is:
Ah.
g the polynomial describediin 11.3.4, the CRC calculated for a 32-byte transfer of all FFh:

Usi

ificant 16 bits of the CRC generator's input. The data transferred on the negating edge of-a RH
is bit-reversed and becomes the least significant 16 bits of the CRC generator's input!

most significant 16 bits of the CRC generator's output are bit reversed and théone's comple
result forms the portion of the CRC field that is transferred on the asserting'edge of the CRC
. The least significant 16 bits of the CRC generator's output aretit' reversed and th
plement of this result forms the portion of the CRC field that is transferred on the negating edg
C REQ or ACK.

higue remainder is generated by an error free data group. Thetunique remainder polynomial of
group is:

+X30+X26+X25+X24+X18+X15+Xl4+X12+X11+XlO+X8+X6+X5+X4+X3

Ch.

data transferred on the asserting edge of a REQ or an ACK is bit-reversed and becomes the most

Q or an

ment of
REQ or
P one's
e of the

AN error

+XxX+1

55ADh,

ABOBh,

g the polynomialescribed in 11.3.4, the CRC calculated for a 32-byte transfer of an incrementing
pattern from 00h to 4Fh'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 that
may alter the phase sequence.

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 powering
on, SCSI target devices should be able to respond with appropriate status and sense data to the TEST
UNIT READY, INQUIRY, and REQUEST SENSE commands.

12.p Attention condition

The attention condition allows a SCSI initiator port to inform a SCSI target port that the SCSI initiator port
has| a message ready. The SCSI target port shall honor all valid attention conditigns. by perfofming a
MEESAGE OUT phase.

Thg SCSI initiator port may create an attention condition during the SELECTION phase and dyiring all
infofmation transfer phases.

To ¢reate an attention condition during the SELECTION phase following normal arbitration, the SCSI
initiptor port shall assert the ATN signal at least two system deskew delays before releasing the BSY
sigrial.

To ¢reate an attention condition during the SELECTION_phase following a QAS, the SCSI initigtor port
shal assert the ATN signal at least two system deskew-delays before asserting the SCSI target gort's ID
on the bus.

To ¢reate an attention condition during an information transfer phase, the SCSI initiator port sha|l assert
the JATN signal at least an ATN transmit setup\time before the specified transition of the ACK signal. To
re-gstablish an attention condition during atmulti-byte MESSAGE OUT retry, the SCSI initiator port shall
assprt the ATN signal two system deskeW delays before asserting the ACK signal on the first nfessage
. To clear an attention condition-during an information transfer phase, the SCSI initiator port shall
te the ATN signal at least two system deskew delays before asserting the ACK signal. THe SCSI
initiptor port shall not negate the ATN signal while the ACK signal is asserted during a MESSAGE OUT

The SCSiI initiator port shall create the attention condition on or before the last information transfer |n a bus
phase or information-unit, for the attention condition to be honored before transition to a new bus ghase or
infofmation unit. Ifithe”SCSI initiator port does not meet the attention condition setup time, the SC$I target
porf may not honor the attention condition until a later bus phase or information unit, possibly resplting in
an ynexpected action. The SCSI initiator port shall keep the ATN signal asserted until the SCSI tanget port
responds to-the attention condition.

Ongethé SCSI target port has responded to the attention condition by going to MESSAGE OUT phase, the
SCSl initiator port shall keep the attention condition set if more than one message byte is to be transferred.
The SCSi initiator port shall clear the attention condition on the last message byte to be sent. The SCSI
initiator port shall clear the attention condition while transferring the last byte of the messages indicated
with a Yes in tables 60, 69, and 74. If the SCSI target port detects that the SCSI initiator port failed to meet
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 enter
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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 SELECTION phase.

If SPI information unit transfers are disabled and an attention condition is detected during a

Dol

RESELECTONphasethe-SCSttargetportshattenter- MESSAGE-OUT phase—aftertt
target port has sent its IDENTIFY message for that RESELECTION phase.

g) If the attention condition is detected during an information unit transfer, other thanya S
stream information unit, the SCSI target port shall enter MESSAGE OUT phase at the cor
of the current SPI information unit (i.e., after receiving all the ACKs from the SCSYinitiator
the current SPI information unit).

h) If the attention condition is detected during the transfer of a SPI data stréam information
SCSI target port shall terminate the current stream by entering into MESSAGE OUT phas
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 sh
MESSAGE OUT phase at the completion of the next SPI information unit.

Durlng a RESELECTION phase the SCSI initiator port should onlyCreate an attention condition to
an ABORT TASK, ABORT TASK SET, CLEAR TASK SET, DISCONNECT, LOGICAL UNIT RES
OPIEERATION, or TARGET RESET message. Other uses may result in ambiguities concerning the

Thel SCSI initiator port shall keep the ATN signal asserted throughout the MESSAGE OUT phase
signal at any time, that does not violate the specified setup and hold times, except it shall not ne
ATN signal while the ACK signal is asserted during a MESSAGE OUT phase. Normally, the SCSI

port negates the ATN signal while the REQ signal is true and the ACK signal is false during
REQ/ACK handshake of the MESSAGE:QUT phase.

123 Bus reset condition

Thg bus reset condition is used to create a hard reset (see 12.4) for all SCSI devices on the |
chahge the bus to a BUS\FREE phase. This condition shall take precedence over all other pha
conflitions. Any SCSI device may create the bus reset condition by asserting the RST signal for a n
of alreset hold time.

Environmental_conditions (e.g., static discharge) may generate brief glitches on the RST sign3
devjces shall_not react to glitches on the RST signal that are less than a reset delay. The mg
rejdcting-glitches is vendor-specific. The bus clear delay following a RST signal transition tg
measured from the original transition of the RST signal. This limits the time to confirm the RST sig
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if more
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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 dela

y 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

Wh
resq
all
to ¢
ocC

12.5
Wh
the
be
PO
12.5

Wh

bn a SCSI device detects a bus reset condition by detecting RST true for a reset delay, it shall
et event. In response to a bus reset event, a SCSI target port shall create a unit attention;cond
CSil initiator ports. The sense key shall be set to UNIT ATTENTION with the additiofalsense @
ither SCSI BUS RESET OCCURRED or POWER ON, RESET, OR BUS DEVICE
CURRED.

.3 Power on reset event

bn a SCSI device is powered on, it shall cause a reset event. In response to a power on rese
SCSI target port shall create a unit attention condition for all SCS) initiator ports. The sense k
bet to UNIT ATTENTION with the additional sense code set1o-either POWER ON OCCUR
(VER ON, RESET, OR BUS DEVICE RESET OCCURRED.

.4 Target reset event

bn a SCSI device successfully receives a TARGET RESET message, it shall cause a reset €

cause a
ition for
ode set
RESET

t event,
ey shall
RED or

vent. In

response to a target reset event, the SCSI target’pert shall create a unit attention condition for all SCSI

initi
BU
ocC

htor ports. The sense key shall be set to UNITZATTENTION with the additional sense code set
5 DEVICE RESET FUNCTION OCCURRED or POWER ON, RESET, OR BUS DEVICE
CURRED.

o either
RESET
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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.

Ah i y phase
ma)E be followed by the BUS FREE phase, but many such instances are exception condition$\for SCSI
initigtor 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

3) from SELECTION or RESELECTION to one or more of the information transfer phases (i.e.,
COMMAND, DATA, STATUS, or MESSAGE).

The final information transfer phase is normally the MESSAGE IN phase where a DISCONNECT;, or TASK
COMPLETE message is transferred, followed by the BUS FREE phase.
Hard reset
or protocol *
error I
_>
»| MESSAGE OUT
SELECTION ™ COMMAND
g
BUS FREE ¥ ARBITRATION > DATA
! Y Y
—
RESELECTION STATUS
————
MESSAGE IN :—

Figure 75 - Phase sequences for physical reconnection or selection using attention condition with
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) from BUS FREE to ARBITRATION;

2) from ARBITRATION to SELECTION;

3) from SELECTION to COMMAND;

4) from COMMAND to DATA;

5) from DATA to STATUS;

6) from STATUS to MESSAGE IN where a TASK COMPLETE message is transferred; and

=2\ £ AAECCACLI A e DL L S L
r) IMUNT VICOOAUGL TN TU DUO TMIXEL PIidStT.

Hard reset
or protocol +
error
COMMAND
(n'ote)
SELECTION DATA
BUS FREE % ARBITRATION STATUS
MESSAGE IN
-
MESSAGE OUT —
———
Note: The SCSitarget device shall execute the task on LUN 0.

Figure 76 - Phase sequences for selection without using attention conditign
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

3) from SELECTION or RESELECTION to one or more DT DATA phases; and
4) from the final DT DATA phase to BUS FREE.

— RESELECTION SELECTION
DT DATA

? L B

g
ARBITRATION MESSAGE OUT

P -

Hardreset ___ BUS FREE ) | MESSAGE IN <
or protocol A <

error *

Note: See figure 79, figure 80y figure 81, and figure 82 for the sequencing of SPI information| units
within the DT DATA phases:

Figure 77 - Phase-Ssequences 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 MESSAGE IN to BUS FREE.

SELECTION
ARBITRATION MESSAGE OUT
Hard reset > BUS FREE g | MESSAGE IN
or protocol <
error

Figure 78 - Phasé.sequences 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.

The
figu
the

For

The
infol
pair

Afte
IU_H
initi

current task, for the'SCSI target device (see 4.12.4.6.2).

Wh
disg
data
sha

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

SPI information unit sequences shall be as shown in figure 79, figure 80, figure 81, and figure
fe 77 and figure 76 for the sequencing rules between the DT .DATA IN or DT DATA OUT pha
pther phases.

information on information unit exception handling s€e 10.7.3.3.3 and 10.7.3.3.4.

normal progression is from SPI L_Q information \unit/SPI command information unit pairs, to §

B2. See
ses and

PIL_Q

Fmation unit/SPI data information unit pairsto'SPI L_Q information unit/SPI status informafion unit

5.

NOTE 36 - A SCSil initiator port may reguest a BUS FREE phase by creating an attention condition a
sending a DISCONNECT message on the corresponding MESSAGE OUT phase. This allows a SC
initiator port to request the SCSI*target port break up a long sequence of SPI L_Q information unit/S
data information unit pairs into-smaller sequences.

r message phases complete that contain any negotiation (i.e., PPR or WDTR or SDTR) that r¢
EQ being changed, .the SCSI target device shall abort all tasks, except the current task, for th
htor port participating*in the negotiation and the SCSI initiator device shall abort all tasks, ex

bn an information unit transfer agreement is in effect there is no option equivalent to the "
onnect\without sending a SAVE DATA POINTERS message." The SCSI initiator port shall
L pointers as soon as the last byte of the last iuCRC for a SPI information unit is transferred. T
|.6¢cur even if the SCSI initiator port detects an error in the SPI data information unit.

hd
S|
Pl

psults in
e SCSl
cept the

hysical
ave the
he save

The SCSI target port shall not start a new information unit transfer until all previous REQ(s) have been
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/O
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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 logical

disc

onnects 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;

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 units the |_T_L_Q nexus becomes an |_T nexus. The |_T nexus
remains in place until the SCSI target port does a physical disconnect or an |_T_L_Q nexus is

oDl

reeg

Log
of g
| T

SCS
Thig
For
occ

If th
disg
the
info

ol ek () ) foY Yo Y - s I i b Y
LAUTISTICTU Uy U1C oL ol IdlyTl Pult turarisimtminiy a orT L ITuTTatiort urtit.

cal reconnections occur on the successful SCSI target port transmission and SCSI initiatorypor
SPI L_Q information unit for an existing I/O process. The logical reconnection reestablis
[L_Q nexus for that I/O process.

b| devices using information unit transfers may receive several commands dufing an initial con

occurs when a SCSI initiator port uses the multiple command option in the 'SPI L_Q informat
each SPI L_Q received with a multiple command type or a last command type a logical cor
irsand an|_T_L_Q nexus is formed.

ere is a phase change to a MESSAGE OUT phase or a MESSAGE IN phase then there is ng
onnect and the |_T_L_Q nexus remains in place. If a DT DATAphase follows the message phg
L_Q portion of the current |_T_L_Q nexus shall be replaced with the L_Q in the next S
rmation unit.

receipt
hes the

nection.
on unit.
nection

logical
se then
PIL Q
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SELECTION
DT DATA OUT +
SPIL_Q

(always Init to Targ)
(logical connect)

v

4

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 IN ouT
SPI L_Q/STATUS) (QAS or
WDTR)

Figure 79 - SPI information.utyit sequence during initial connection
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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 nointars
x PoTTeETS
- restored) | L——u—"7>——+ _
DT DATA OUT Y Attention
or Condition
DT DATA IN SPI DATA
[
v (data pointers -
saved)
(logical disconnect) ‘

\

BUS FREE
(physical
disconnect)

DT DATA IN

(to SPI L_Q/STATUS)

MESSAGE IN

Y

\

MESSAGE
OouT

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 nointarc
x PoTTeTS
o restored) | [ |
DT DATA IN v 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 - SPI information unit sequence during data stream type transfers
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RESELECTION

DT DATA OUT

(from SPI DATA or

SPI COMMAND)

Y

(from SPI DATA)

DT DATA IN

DT DATA IN +
SPIL_Q
(always Targ to Init)
(logical reconnect)
Data (data pointers
Length restored)
N Attention
SPI STATUS Condition
(always Targ to Init)
| B
v Y
(logical disconnect)

BUS

FREE
(physical
disconnect)

DT DATAUN
(to SPI L_Q/DATA)

\

MESSAGE MESSAGE
IN ouT
(to QAS)

Figure 82 ~SPl'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
reasons:

a) TASK SET FULL status,

b) BUSY status,

c) 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| effects
cauped by any task management functions contained within the last SPI L_Q/SPJ command infogrmation
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 | WRDA[A
4
CDB
19
20
ADDITIONAL CDB
n
n+1 (MSB)
n+2
IUCRC
n+3
n+4 (LSB)

The TASK ATTRIBUTE field is definged-in table 47.
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Table 47 - TASK ATTRIBUTE

Codes Description

attribute. (See the SCSI Architecture Model-2 standard)

000b Requests that the task be managed according to the rules for a simple task

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)

The

mamager shall terminate the task with a GOOD status. The packetized failure code shall be set t

MA

If a
MAN

command information unit and shall discard-the’transmitted information. After transferring all

con
pain
info
has
nex

If th
per

regqrdless of the command type. On completion of a supported task management function the SCS

por

ma
MA

attribute. (See the SCSI Architecture Model-2 standard)

010b Requests that the task be managed according to the rules for an ordered

011b Reserved
100b Requests that the task be managed according to the rulesfor an automatig
contingent allegiance task attribute. (See the SCSI Architecture Model-2
standard)
101b-111b Reserved

TASK MANAGEMENT FUNCTIONS field is defined in table 48. If<a task management function fails
NAGEMENT FUNCTION FAILED.

SCSI target port does not have the resources to-accept a SPI command information unit and t
IAGEMENT FUNCTIONS field equals 00h the SCSI target port shall transfer all the bytes of the cur

mand information unit bytes the SCSI target port shall transmit a SPI L_Q/SPI status informa
with the status defined in the SCSI.Architecture Model-2 standard for this condition. This SR
Fmation unit may be transferred in the same or a subsequent connection. If the SCSI initiato
more commands to send to thexSCSI target port, the SCSI initiator device shall wait at least
selection before those remaining commands may be sent.

e TASK MANAGEMENT FUNCTONS field is a supported value not equal to 00h the SCSI target dev
orm the selected task. management function before processing any further SPI informatid

shall go to a BUS FREE phase. No SPI status information unit shall be reported for t

he task
0 TASK

he TASK
ent SPI
the SPI
ion unit
| status
device
intil the

ce shall
n units
bl target
he task

mamagement function. If the TASK MANAGEMENT FUNCTIONS field is not a supported value then
ager shallterminate the task with a GOOD status and the packetized failure code shall be set fo TASK
NAGEMENT FUNCTION NOT SUPPORTED. If a task management function fails the task npanager

shall tefminate the task with a GOOD status. The packetized failure code shall be set t

MA

NAGEMENT FUNCTION FAILED.

he task

TASK
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Table 48 - TASK MANAGEMENT FUNCTIONS

The

Thse
star

The
task

The

field.

The
MAN

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 CLEAR TASH
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 as-defined in the TARGET
RESET message (see 16.5.7).
40h The task manager shall perform a clearrACA as defined in the CLEAR
ACA message (see 16.5.4).
All other values The task manager shall terminate the task with a GOOD status. The
reserved packetized failure codexshall be set to TASK MANAGEMENT]
FUNCTION NOT SUPPORTED.

ADDITIONAL CDB LENGTH field contains the length in 4-byte words of the ADDITIONAL cDs field.

write data (WRDATA) bit and read-data (RDDATA) bit are defined in other SCSI transport grotocol

dards and shall be ignored by this-standard.

cDB field contains the actual'CDB to be interpreted by the addressed logical unit. The cDB field|and the
attribute field is not valid and is ignored if the TASK MANAGEMENT FUNCTIONS field is not zero. Any bytes
betyveen the end of a 6:byte CDB, 10 byte CDB, or 12 byte CDB and the end of the cDB field $hall be
reserved.

ADDITIONAL-EBB field contains any CDB bytes beyond those contained within the standard 16 Hyte cbs

cDg8 field, ADDITIONAL cDB field, and TASK ATTRIBUTE field are not valid and are ignored if the TASK

AGEMENT FUNCTIONS field is not zero.

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 (M$B)
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.
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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 unit
Command shall follow this SPI L_Q information unit. Indicates the SCSI initiatpr de-
vice has another SPI L_Q information unit and SPI command information
unit during the current connection. The value of the\DATA LENGTH fiel shall
be greater than or equal to 14h and less than ar equal to 90h. The [uCRC
INTERVAL field shall be set to zero by the SCShinitiator device and ignored
by the SCSI target device. The BIDI DIRECTION field shall be set to zero by
the SCSI initiator device and ignored hy'the SCSI target device.

04h Data Sent by a SCSI target device to indicate a SPI data information unif shall
follow this SPI L_Q informationcuhit. The DATA LENGTH field shall not be set
to zero. For a bidirectional. €¢emmand, the direction of the SPI data jnfor-

mation unit shall be indjeated in the BIDI DIRECTION field of the SPI LI Q in-
formation unit as defined in table 51.

05h Data Sent by a SCSltdrget device to indicate an unspecified number of |SPI
Stream data stream infermation unit shall follow this SPI L_Q information unijt. The
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 in
the BID) DIRECTION field of the SPI L_Q information unit as defined in table
51!

08h Status Sent by a SCSI target device to indicate a SPI status information unjt may
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 SRI L_Q
information unit (see 14.3.5). The IUCRC INTERVAL field shall be set tp zero
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.

FPOh>"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

s [y Lo - =} 1 1 £ ") F+ | [ | A R
typt COUCT 15 Udlad Ul Udla sticalll. TTic COUCT vdiucTs TUT U1T DIDT DIRECTTUN TITIU arc Uuclimicu 1T iduic 1

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 tp
the SCSI target device.

10b A bidirectional command transferring data from the SCSI target device t@
the SCSI initiator device.

11b Reserved

Thel IUCRC INTERVAL field contains the length in bytes of the data to be sent before a iuCRC is tranisferred.
Thg iuCRC interval length shall not.include the 4 byte iuCRC nor any transmitted pad bytes (g.g., an
iuCRC interval length of 510 transfer'510 bytes of data plus 2 bytes of pad plus 4 bytes of iuCRC fgr a total
transfer of 516 bytes). The iuCRC;interval shall be a multiple of two (i.e., odd numbers are not allgwed). If
the JuCRC interval is equal to/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 1ucRrc field shall-use the algorithm defined in 11.3.
14.3.3 SPI datayinformation 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 ghall be
equivalent 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 (LSE

Thel DATA field may contain any type of information (e.g., parameter lists; made pages, user data).
The lucRc field shall be calculated using the algorithm defined in 12.3.1f the IUCRC INTERVAL field of
L_Q information unit contains a value greater than zero and Jess‘than the data length then the
lucrc field at each iuCRC interval in addition to the iuUCRC shown in table 52. These additional IUCH
are [not shown in table 52.

14.3.4 SPI data stream information unit

Thel SPI data stream information unit (see table 53) contains data.

All the SPI data stream information units trahsferred after a SPI L_Q information unit with a type|
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 stre

the SPI
re is an
c fields

of data

am at a

data length boundary and shall send a new SPI L_Q with a smaller data length to finish the data {ransfer.

Thelnew SPI L_Q may or may not be sent during the current physical connection.

Dur|ng write streaming-the sequence of SPI data stream information units shall end with any chang
C/O, I/0, or MSG signals on a SPI data stream information unit boundary. If during write stream
datdq stream information units a SCSI initiator port detects a REQ transition after transmitting
iuCRC for a SPhdata stream information unit that SCSI initiator port shall transmit the next SPI dat3
infofmation_dnit*(see 8.2 and table 32).

Dur|ng'read streaming the SCSI target port shall end a sequence of SPI data stream information

e to the
ing SPI
the last
stream

units by

performing one of the following:

a) should assert the P_CRCA signal before the end of the current SPI data stream information unit

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 asserted

and a SCSI initiator port detects a REQ transition after receiving the last iuCRC for a SPI data
information unit that SCSI initiator port shall receive the next SPI data stream information unit. If du

stream
ring 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 SCSI

H . | [T H 1 P PV VoS BTy " . PO T
|n|t| pLUT PUTL STiall T TUUIVAITTIUTU UIT O L ol THIAtUT JUTTTTSLTIVITTY d DIOCUUNNL U T TTTITSoayt.

To ¢nd a sequence of SPI data stream information units a SCSI initiator port may request a.discorjnect by
estgblishing an attention condition. The SCSI initiator port shall continue to transfer or receive data, pad
bytgs (if any), and iuCRC(s) until the SCSI target port changes to the MESSAGE OUT phase.

Dur|ng a sequence of SPI data stream information units the offset count is not required to go to zeto at the

boundary of any SPI data stream information unit if the next SPI information unit is a SPI data|stream
infofmation unit.

Table 53 - SPI data stream inform@ation unit

Bit
Byte

DATA

n+1 (MSB)

n+2

IUCRC

n+3

n+4 (LSH)

Thel DATA field may contain any type of information (e.g., parameter lists, mode pages, user data).

ThelIUCRC field shall be calculated using the algorithm defined in 11.3. If the IUCRC INTERVAL field of|the SPI
L_Q information unit contains a value greater than zero and less than the data length then there is an
IUCRC field at each iuCRC interval in addition to the iuCRC shown in table 53. These additional IUCRC fields
are not shown in table 53.

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 7 6 5 4 3 2 1 0

0 RESERVED

1 RESERVED

2 RESERVED FOR FCP SNSVALID | RSPVALID

3 STATUS

4 (MSB)

SENSE DATA LIST LENGTH (n(h)
7 (LSB)
8 (MSB)
PACKETIZED FAILURES/LIST LENGTH (m-11)
11 (LSB)
12 (MSB)
PACKETIZED FAILURES

m (LSB)

1+m
SENSE DATA

n
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 ignore

- | () 1 1 1 £
the ACRKLCTIZED FAILURES LIST LENGTH TITIU AU STidll dASSUlTIiT d IUIIHtII Ul ZCTTU.

The sTATUS field contains the status of a task that completes. See the SCSI Architecture Model-2 standard
for @ list of status codes.

Thg PACKETIZED FAILURES field (see table 55) contains information describing the packetized failures

detected during the execution of a task. The PACKETIZED FAILURES field shall contdin-valid informatipn if the
SC#¥I target device detects any of the conditions described by the packetized failure code (see table 56).

Table 55 - PACKETIZED FAILURES fi€ld

BE;L 7 6 5 4 3 2 1 0
0 RESERVED
1 RESERVED
2 RESERVED
3 PACKETIZED FAILURE CODE

Thel PACKETIZED FAILURE GODE field is defined in table 56.
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Table 56 - PACKETIZED FAILURE CODE

Codes Description

00h NO FAILURE

01h Reserved

02h SPI COMMAND INFORMATION UNIT FIELDS INVALID

03h Reserved

04h TASK MANAGEMENT FUNCTION NOT SUPPORTED

05h TASK MANAGEMENT FUNCTION FAILED

06h INVALID TYPE CODE RECEIVED IN SPI L_Q INFORMATION UNIT

07h ILLEGAL REQUEST RECEIVED IN SPI L_QINFORMATION UNIT
08h-FFh Reserved

The SENSE DATA field contains the information specifieddythe SCSI Primary Commands-3 stanglard for
presentation by the REQUEST SENSE command. The‘proper sense data shall be presented whenla SCSI
status byte of CHECK CONDITION is presented as spéecified by the SCSI Primary Commands-3 standard.

The IucRc field shall be calculated using the algerithm defined in 11.3.
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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.

The saved command pointer always points to the start of the command descriptor block for the task. The
saved status pointer always points to the start of the status area for the task. The saved data-out pointer
poir]ts to the start of the data-out area until the SCSI target port sends a SAVE DATA POINTERS . nmessage
for {he task or after the SCSI initiator port successfully transmits a SPI data information unit{ Th¢ saved
datdq-in pointer points to the start of the data-in area until the SCSI target port sends@‘SAVE DATA
POINTERS message for the task or after the SCSI initiator port successfully recéives a SPI data
infofmation unit.

In response to the SAVE DATA POINTERS message or successful receipt or tfransmission of a $PI data
infoymation unit, the SCSI initiator port stores the value of the current data-out and data-in pointers|into the
saved data-out and data-in pointers for that task. If information units are disabled the SCSI target gdort may
res]ore the active pointers to the saved pointer values for the currenttask by sending a REBTORE
POINTERS message to the SCSI initiator port. If information units are\diSabled the SCSI initiator port then
copjes the set of saved pointers into the set of active pointers-Whenever a SCSI target port{does a
phygical disconnect from the bus, only the set of saved pointers are retained. The set of active pojnters is
restpored from the set of saved pointers upon a physical recongection of the task or a successful receipt of
a SPI L_Q information unit.

Singe the data pointer values may be modified by the SCSI target port before the task ends, they should
not pe used to test for actual transfer length because’the value may no longer be valid.

If information units are disabled, the SCSItarget port shall do a physical disconnect and ghysical
recgnnect 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

Ong or more messages may be sent during a single MESSAGE phase, but a message’shall not|be split
between multiple MESSAGE phases.

If an information unit agreement is not in effect, the first message sent by the,SCSI initiator porj after a
sucgessful SELECTION phase with an attention condition shall be an IDENTIEYy ABORT TASK SET (see
16.%.3), or TARGET RESET message. If a SCSI target port receives any other message it shall cause an
uneikpected 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 g pair of SYNCHRONOUS DATA TRANSFER REQUEST messages. With tagged queuing a task
attripute shall follow the IDENTIFY message, then more messages may follow. The IDENTIFY njessage
estgblishes a logical connection between the SCSI initiatér port and the specified logical unit within the
SC#$l target device known as an |_T_L nexus.

information unit agreement is not in effect, afterthe RESELECTION phase, the SCSI target pgrt’s first
megsage shall be IDENTIFY. This allows the |_T>L nexus to be re-established. Only one logical upit shall
be igentified for any physical connection or physical reconnection; if a SCSI target port receives a|second

CSl initiator ports shall'implement the mandatory messages tabulated in the "Initiator" column|of table
60, fable 69, and table 74:All SCSI target ports shall implement the mandatory messages tabulatgd in the
get" column of table/60, table 69, and table 74.

Whenever an Jh T L nexus is established by a SCSI initiator port that is allowing physical disconpection,
the SCSI initiator port shall ensure that the active pointers are equal to the saved pointers for that particular
logital unit=An implied restore pointers operation shall occur as a result of a RESELECTION phase or a
sucgessful 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

16.2

Ond
ou
tabl

16.2
Tw
ME
defi
the

16.2

A value of 01h in thefirst byte of a message indicates the beginning of a multiple-byte extended m

The

shall be transferred in consecutive MESSAGE IN phases or consecutive MESSAGE OUT phas

extd

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
TH—13h Obsotete One-Dyte TTESSages
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 (IDENTIFY)

.3 One-byte messages

-byte messages consist of a single byte transferred during a MESSAGE IN phase or a ME
[ phase. The code of the byte determines the message that is to be performed as defined in t
b 69, and table 74.

.4 Two-byte messages

-byte messages consist of two consecutive bytes transferred during a MESSAGE IN ph4g
SSAGE OUT phase. The code ofthe first byte determines the message that is to be perfor
ned in table 60, table 69, andtable 74. The second byte is a parameter byte that is used as de
message description.

.5 Extended messages

minimum aumber of bytes sent for an extended message is three. All of the extended messag

nded message format is shown in table 58.

SSAGE
nble 60,

se or a
med as
fined in

pssage.
e bytes
es. The
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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

EXT
bytd

The

The
16.3

s follow.

EXTENDED MESSAGE LENGTH specifies the length in bytes of the EXTENDED MESSAGE CODE |
extgnded message arguments to follow. Therefore, the total length of the message is equd

EXTENDED MESSAGE CODES are listed in table 59.

Table 59 - Extended message codes

Code Extended message

00h MODIFY DATA\POINTER

01lh SYNCHRQONOUS DATA TRANSFER REQUEST
02h Reserved

03h WIDE DATA TRANSFER REQUEST

04h PARALLEL PROTOCOL REQUEST

05h MODIFY BIDIRECTIONAL DATA POINTER

06h - FER Reserved

EXTENDED MESSAGE ARGUMENTS are specified within the extended message descriptions (see
.10, 16.3.12, 16.316; and 16.3.18).

blus the
| to the

ENDED MESSAGE LENGTH plus two. A value of zero for the EXTENDED MESSAGE LENGTH indicates 256

16.3.9,
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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 o] o] 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
requifed
23H O O NS NS IGNORE WIDE RESIDUE ° In n/a
05H M M M M INITIATOR DETECTED ERROR Out | Yes
OA O (e} NS NS LINKED COMMAND COMPLETE® |In n/a
09H 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
55N NS o] @] @] QAS REQUEST In n/a
03h o] o] NS NS RESTORE POINTERS In n/a
02H (0] (0] NS NS |SAVE DATA POINTERS In n/a
01K,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=Mandatofy-support, O=Optional support, NS=Not supported

IN=SCSltarget port to SCSI initiator port, Out=SCSlI initiator port to SCSI target port

Yes=SCSf initiator port shall clear the attention condition before last ACK of the MESSAGE OUYT

phase.
Notrequired=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 physical
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.

If an information unit transfer agreement is not in effect any SCSI target port that breaks data transfers into
one or more physical reconnections shall end each successful data transfer (except possibly the last) with

as

mes

AV EDATAPOINTERS=—DISCONNEC T Messagesequence:
If am information unit transfer agreement is in effect SCSI target ports shall not transmit a DISCO
sage.
message may also be sent from a SCSI initiator port to a SCSI target port to instruct the SCS

This
port
SCH

Aftd

to do a physical disconnect. If this option is enabled and a DISCONNECT message is rece
b| target port shall either:

a) if an information unit transfer agreement is not in effect switch to MESSAGE IN phase, ser
DISCONNECT message to the SCSI initiator port (possibly preceded by SAVE DATA POIN
message), and then do a physical disconnect by releasing BSY; or

b) if an information unit transfer agreement is in effect, regatdless of the QAS mode, do a
disconnect by releasing BSY.

r releasing the BSY signal, the SCSI target port shall.not participate in another ARBITRATION

par
do
port

porf.

16.3

The
esta

for £t least a disconnection delay or the time limit specified in the PHYSICAL DISCONNECT TIME LIM

meter (see 18.1.2) whichever is greater. If this ogption is disabled or the SCSI target port is no
physical disconnect at the time when it recejves the DISCONNECT message from the SCSI
, the SCSI target port shall respond by sending a MESSAGE REJECT message to the SCSI
.3 IDENTIFY

IDENTIFY message (see table 61) is sent by either the SCSI initiator port or the SCSI targe
blish an I_T_L nexus when information unit transfers are disabled.

Table 61 - IDENTIFY message format

NNECT

bl target
ved the

d the
NTERS

bhysical

| phase
T mode
able to
initiator
initiator

port to

Bit
Byte

IDENTIEY | DISCPRIV LUIN

((»]

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.


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

218 14776-115 © ISO/IEC:2004(E)

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:

The

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.

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
issued before a BUS FREE phase; if a SCSI target port receives a second IDENTIFY message with a
different value in this field, it shall cause an unexpected bus free (see 10.3) by generating a BUS FREE

pha
taskh
con

An
suc
suc

Ide
recq

e—ThuseSESHmnitiatorportmaychange-thebtscrrivhitbut-shatrnot-attempt-to—switchto
. See the DTDC field of the physical Disconnect-Reconnect mode page in the 18.1.2 for.ad
rols over physical disconnection.

mplied RESTORE POINTERS message shall be performed by the SCSI initiator port fd
cessful identification of the nexus during the MESSAGE IN phase of a physical‘reconnect
cessful receipt of a SPI L_Q information unit.

ntification is considered successful during a SCSI initiator port's initial connection or a g
nnection when the SCSI target port detects no error during the transfer of the IDENTIFY mess

an
16.

porf detected errors during the MESSAGE OUT phase.

Ide
atte)
ME
and
ME

16.3
The
that
the

mes

If th

ptional task attribute message in the MESSAGE OUT phase following the SELECTION pha
for the ordering of the IDENTIFY and task attribute messages( See 10.11.5 for handling SC§

tification is considered successful during a SCSI target port’s physical reconnect when the
htion condition on either the IDENTIFY message or the SIMPLE message foran|_T_L Q nexu
S5SAGE IN phase following the RESELECTION phase. See the 16.4 for the ordering of the ID
task attribute messages. See 12.2, item d), for ‘fiandling SCSI target port detected errors du
5SAGE IN phase.

.4 IGNORE WIDE RESIDUE

IGNORE WIDE RESIDUE message (see table 62) shall be sent from a SCSI target port to
the number of valid bytes sent in‘the last REQ/ACK handshake data of a DATA IN phase is |g
negotiated transfer width. When information unit transfers are disabled the IGNORE WIDE RE
sage shall be sent following-that DATA IN phase and prior to any other messages.

e residual byte contains valid data then the IGNORE WIDE RESIDUE message should not be

Table 62 - IGNORE WIDE RESIDUE message format

another
ditional

llowing
on or a

hysical
hge and
se. See
bl target

re is no
s in the
ENTIFY
ring the

ndicate
ss than
FSIDUE

sent.

Bit

Byte 7 6 5 4 3 2 1 0
0 MESSAGE CODE (23h)
1 NUMBER OF BYTES TO IGNORE (01h)

The NUMBER OF BYTES TO IGNORE field indicates the number of invalid data bytes transferred. See table 63
for a definition of the IGNORE field codes.
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NOTE 37 - More than one IGNORE WIDE RESIDUE message may occur during a task.

Table 63 - IGNORE field definition

16.3

The
port
sou
SCS
acti
recq

16.3

The
dev|
port

16.3

The
indi

In o
con
port
mes
FRH

Invalid data bits
Codes
wide transfers
00h Reserved
Oth DB(15-8)
02h Obsolete
03h Obsolete
04h-FFh Reserved

.5 INITIATOR DETECTED ERROR

INITIATOR DETECTED ERROR message is sent from a SCS] initiator port to inform a SC§
that an error has occurred that does not preclude the SCSktarget port from retrying the tal

b1 initiator port and unrelated to any previous SCSI bug’activity. Although the integrity of the g
Ve pointers is not assured, a RESTORE POINTERS<{message or a physical disconnect follow
nnect shall cause the pointers to be restored to theit defined prior state.

.6 LINKED COMMAND COMPLETE

LINKED COMMAND COMPLETE message is sent from a SCSI target device to a SCSI
ce to indicate that a linked command fias completed and that status has been sent. The SCSI
shall then set the pointers to the inittal state for the next linked command.

.7 MESSAGE PARITY ERROR

MESSAGE PARITY ERROR message is sent from the SCSI initiator port to the SCSI targe
Cate that it received a.message byte with a parity error (see 10.11.5).

rder to indicate its’intentions of sending this message, the SCSI initiator port shall create an g
Hition on the‘'message byte that has the parity error. This provides an interlock so that the SCS
is able to.determine which message byte has the parity error. If the SCSI target port recei
sage under any other circumstance, it shall signal a catastrophic error condition by going td
EE phase without any further information transfer attempt (see 10.2).

| target
Ssk. The

rce of the error may either be related to previous activities:en the SCSI bus or may be internal to the

urrently
ed by a

nitiator
initiator

port to

ttention
bl target
ves this
a BUS

If th

e SCol farget port attempts a retry arter receiving the MESSAGE FARTTY ERROK message 1r

e 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 indicate
that the last message or message byte it received was inappropriate or has not been implemented.


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

220 14776-115 © ISO/IEC:2

004(E)

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 under

any

other circumstance, it shall reject this message.

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 an
interlock so that the SCSI initiator port is able to determine which message byte is rejected.

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
initi
vall
use
(se
POI
unig

Itig

addressed by the command. SCSI initiator ports may or may not.place further restrictions
bptable values. Should the SCSI target port send an ARGUMENT Value that is not supported by the SCSI
htor port, the SCSI initiator port may reject the value by responding with the MESSAGE REJECT
sage. In this case, the data pointer is not changed from itsivalue prior to the rejected MODIFly DATA

acc
initi
mes
POI

If a
POI

e 18.1.2) indicates whether or not the SCSI target port is permitted to issue,the MODIF
NTER message. The SCSI target port shall only issue the MODIFY DATA POINTER message d
irectional command.

recommended that the SCSI target port not attempt to move theldata pointer outside the

NTER message.

NTER message.

Table 64 - MODIFY DATA POINTER message format

MODIFY DATA POINTER message (see table 64) is sent from the SCSI target port te\the SCSI
htor port and requests that the signed ARGUMENT be added using two's complement arithimetic to the
e of the current data pointer. The data pointer is whichever of the data-out or data-iry pointers |s being
0 by the command. The enable modify data pointer (EMDP) bit in the Disconnect-Recennect mogle page

DATA
uring a

range
on the

information unit transfer agreement is in effect SCSI target ports shall not transmit a MODIF[Y DATA

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 target
port shall only issue the MODIFY BIDIRECTIONAL DATA POINTER message during a bidirectional

command.

It is recommended that the SCSI target port not attempt to move the data-out pointer or the data-in pointer
outside the range addressed by the command. SCSI initiator ports may or may not place further

res . = DATA-IN
ARGUMENT value that is not supported by the SCSI initiator port, the SCSI initiator port may reject.the value
by flesponding with the MESSAGE REJECT message. In this case, both the data-out pginter and the
datag-in pointer are not changed from their values prior to the rejected MODIFY BIDIRECTIONAL DATA
POINTER message.
If ap information unit transfer agreement is in effect SCSI target ports shall/not' transmit a MODIFY
BIDJRECTIONAL 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 MQBIFY 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 synchronous

L e - | L - . L . L bl - L o L - .
tl’al OI1CTI QQICUIIICIIL, d WIUT Udla tUrarisitci QHIUUIIICIIL, altd SCi Ui |JIUlUbUI U|JI.IUIID UCTUWCTIT LV O SCSI
devjces.

Table 66 - PARALLEL PROTOCOL message format

BE;itte 7 6 5 4 3 2 1 0
0 EXTENDED MESSAGE (01h)
1 EXTENDED MESSAGE LENGTH (06h)
2 PARALLEL PROFQEOL REQUEST (04h)
3 TRANSFER PERIOD FACTOR
4 RESERVED
5 REQ/ACK OFFSET
6 TRANSFER WIDTH EXPONENT
7 PCOMPEN RTI RD_STRM | WR_FLOW [HOLD_MCS| QAS_REQ | DT_REQ | IU_RHEQ

PPR messages)shall be supported by ports supporting transfer period factors less than OAh or sugporting
any|of the protocol options. PPR messages shall be supported by SCSI target ports with a CLOCKING field
indigating DT support, IUS set to one, or QAS set to one in the INQUIRY page of all their logical units (see

SC$I| £rimary Commands-3 standard).

If information units are enabled and a selection with attention occurs with a PPR message the SCSI target
port shall create a bus free condition (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 SCSI target ports shall not transmit a RESTORE
POINTERS message.

16.3.15 SAVE DATA POINTERS

The SAVE DATA POINTERS message is sent from a SCSI target port to direct the SCSI initiatof port 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 nedotiate a
synghronous transfer agreement between two SCSI devices.

Table 67 - SYNCHRONOUS DATA TRANSEFER 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 messagés shall be supported by devices supporting synchronous data transfers (i.e., npn-zero
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 thismessage 15 definedim 4,12 Fietds are defined m 4,124
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 data

tran

sfer agreement between two SCSI devices.

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 (03h)
3 TRANSFER WIDTH EXPONENT

WD
exp

INQ

Us3

16.

16.4

Twa
the
initi
sha
whe

TR messages shall be supported by ports supporting,wide data transfers (i.e., non-zero transf
pnents). WDTR messages shall be supported by SESI target ports with wBus16 set to on
UIRY page of all their logical unit (see SCSI Primary'Commands-3 standard).

ge of this message is defined in 4.12. Fields @re defined in 4.12.4.
l Task attribute messages

|.1 Task attribute message oveéeryiew and codes

T _L_Q nexus. The TAG field is an 8-bit integer assigned by the application client and sent to t
htor port in the send<SCSI command request (see 19.3.2). The tag for every task foreach |_T_
| be uniquely assigned by the application client. There is no requirement for the task manager {

recgives a tag thiatis currently in use for the |_T_L nexus, then it shall abort all tasks for the SCSI
dev

ce and theassociated logical unit and shall return CHECK CONDITION status for the task that

overlapped tag. The sense key shall be set to ABORTED COMMAND and the additional sen

er width
e in the

byte task attribute messages are used to specify an identifier, called a tag, for a task that estmblishes

e SCSI
| nexus
o check

ther a tag is currently in use for another I_T_L nexus. If the task manager checks the tag value and

initiator
caused
e code

Il be set to OVERLAPPED COMMANDS ATTEMPTED (see 17.3). A tag becomes available for

are no

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 OUT phase the SCSI initiator port shall respond with an ABORT TASK message.

If a SE€StHtargetdevicedoesnotimptementtaggedguetingandaguete-tagmessagefsreceived-the SCSI
target port shall switch to a MESSAGE IN phase with a MESSAGE REJECT message and acceptfhe task

as if it were untagged provided there are no outstanding untagged tasks from that SCSI initiatorport.

Sed SCSI Architecture Model-2 standard for the task set management rules.

Table 69 - Task attribute message codes

Support
IU Transfers | IU Transfers
Disabled Enabled Clear
Attention
Code Init Targ | Init Targ | Message Name Direction | Conglition &
24h 0] (0] NS NS |[ACA?® Out | Not
required
21h Q Q NS NS HEAD OF QUEUE P Out | Not
required
22h Q Q NS NS |ORDERED P Out | Not
required
20h Q Q NS [NS |[SIMPLEP In | Out | Not
required

Ke:

O=Optional suppart

Q=Mandatory\if tagged queuing is implemented

IN=SCSI target port to SCSI initiator port, Out=SCSI initiator port to SCSI target port

Not required=SCSI initiator port may or may not clear the attention condition before last ACK gf
the MESSAGE OUT phase (see 12.2).

NS=Not supported as a message. The receiving SCSI device shall reject this message.
INit=SCSI initiator portTarg=SCSI target port

a
b

The clear attention condition only applies during MESSAGE OUT phase.

When IU transfers are enabled, the equivalent task attributes are implemented in the SPI command
information unit (see 14.3.1).

16.4.2 ACA

See table 70 for the format of the ACA message.
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Table 70 - ACA message format
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 by

the [task manager to handle ACA tasks within a task set are defined in the SCSI Architecture Model-2

standard.
16.4.3 HEAD OF QUEUE

Sed table 71 for the format of the HEAD OF QUEUE message.

Table 71 - HEAD OF QUEUE message fetmat

Bit

Byte 7 6 5 4 3 2 1 0
0 MESSAGE\CODE (21h)
1 TAG (00h-FFh)

Thg HEAD OF QUEUE message specifiesithat the task shall be placed in the task set as a HE
QUEUE task. The rules used by the device’server to handle HEAD OF QUEUE tasks within a task
defined in the SCSI Architecture Model-2 standard.
16.4.4 ORDERED

Sed table 72 for the format of the ORDERED message.

Table 72 - ORDERED message format

tAD OF
set are

Bit

Byfe 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

227

See table 73 for the format of the SIMPLE message.

Table 73 - SIMPLE message format

Bit

Byte 5 4 3
0 MESSAGE CODE (20h)
1 TAG (00h-FFh)

The
use
Moq

SIMPLE message specifies that the task shall be placed in the task set as a SIMRLE task. T
1 by the task manager to handle SIMPLE tasks within a task set are defined in the, SCSI Arch

el-2 standard.

he rules
itecture
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16.5 Task management messages

16.5.1 Task management message codes

Table 74 - Task management message codes

Support
IU Transfers | IU Transfers
Disabled Enabled Clear

Attention

Cdde nit Targ | Init Targ | Message Name Direction | Condition

o0h Q Q M M ABORT TASK 2 OutPYes

06h (0] M NS NS | ABORT TASK SET 2 Out | Yes

16n O O NS NS |CLEARACA? Out | Not|
required

OEh Q Q NS NS | CLEAR TASK SET?@ Out | Yes

17n M O NS NS LOGICAL UNIT RESET 2 Out | Yes

ogh (0] M o] M TARGET RESET 2 Out | Yes

Kely:

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 O
phase.

the MESSAGE OUT phase (see 12:2):
Init=SCSI initiator port, Targ=SCSI target port
NS=Not supported as a messagex The receiving SCSI device shall reject this message.

Not required=SCSI initiator port may or may not clear the attention condition before last ACK ¢f

UT

When IU transfers are enabled;-the equivalent task management functions are implemented i
SPI command information unit (see 14.3.1).

the

16.5

The
Arc

In &
the

.2 ABORT TASK

ABORT TASK message requests the ABORT TASK task management function defined in th
hitecture Moedel-2 standard.

ddition:to the requirements in the SCSI Architecture Model-2 standard the SCSI target port sh
BUS.EREE phase following the successful receipt of the ABORT TASK message.

e SCSI

all go to

If only an |_T nexus has been established, the SCSI target port shall go to the BUS FREE phase. No status
or message shall be sent for the current task and no pending data, status, or tasks are affected.

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
not possible to abort an |_T nexus on a physical reconnection because of item f) in 12.2.

is

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-ABQR
the [SCSI Archi

fined in

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 ABORT TASK SET message.

If oply an |_T nexus has been established, the SCSI target port shall switch to,a\BUS FREE phase. No
statis or message shall be sent for the current task and no pending data, status,\or tasks are affected.

Thel ABORT TASK SET message in the case of only an |_T nexus is useful to a SCSI initiator poit that is
not pble to send an IDENTIFY message through to the SCSI target port'due to parity errors and jusgt needs
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 tasks.

16.%.4 CLEAR ACA

Thg CLEAR ACA message requests the CLEAR ACA task management function defined in the SCSI
Architecture Model-2 standard.

Theg CLEAR ACA message shall only be sent*by a SCSI initiator port during an initial connectiopn. If the
SC#$I target port receives the CLEAR ACAmessage 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 shgll then
confinue processing the task that was.in process when the CLEAR ACA message was received.

On feceipt of a CLEAR ACA message the task manager, in addition to clearing the ACA condition, shall go
to the BUS FREE phase following the successful receipt of the CLEAR ACA message.

It is|not an error to isste)ya CLEAR ACA message when no ACA condition is in effect.
16.%.5 CLEAR TASK SET

Theg CLEARFASK SET message requests the CLEAR TASK SET task management function dgfined in
the [SCSI Architecture Model-2 standard.

ococl -

Lo ) : PRI | A Lok - P D D - WY ! () - et
In Uitour o e TSYUITTTIICTIS 1T U oL ol ATUTIIIELIUTE VIDUTT=Z Staliualu e oL ol talytt Pult blli” gO 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


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

230 14776-115 © ISO/IEC:2004(E)

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 go 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 one.
The information identifying the condition being reported shall be returned during the data out delivery
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 caLsing it.
Thg SCSI target device may choose to use an asynchronous event notification or to return CHECK
CONDITION status on a subsequent command, but not both. Notification of command“related error
conflitions shall be sent only to the SCSI initiator port that requested the task.

Thg asynchronous event notification protocol may be used to notify processor devices that a|system
resgurce has become available. If a SCSI target device chooses to use this method, the sense kgy in the
senpe data sent to the processor device shall be set to UNIT ATTENTION,

The asynchronous event notification protocol shall be used only with\SESI devices that return prpcessor
device type with an AERC bit of one in response to an INQUIRY command. The INQUIRY command should
be gent to logical unit zero of each SCSI device responding.te selection. This procedure ghall be
conducted prior to the first asynchronous event notification @and shall be repeated whenever tHe SCSI
device requires or when an event occurs that may invalidate‘the current information.

Eagh SCSI device that returns processor device type:with an AERC bit of one shall be issued a TEST UNIT
READY command to determine that the SCSlcdevice is ready to receive an asynchronoug event
notification. A SCSI device returning CHECK,CONDITION status is issued a REQUEST SEENSE
conmymand. This clears any pending unit attention condition. A SCSI device that returns processor device
type with an AERC bit of one and returns GOOD status when issued a TEST UNIT READY commahnd shall
accept a SEND command with an AER bit.6f one.

NOTE 40 - A SCSI device that uses asynchronous event naotification at initialization time should provifie
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 permissiops
either on a per SCSI device basis or as a system wide option. In any case, a SCSI device conductd a
survey with INQUIRY\'commands to be sure that the SCSI devices on the SCSI bus are approprigte
destinations for SEND commands with an AER bit of one. The SCSI devices on the bus or the SCSI |D
assignments may have changed.

Seqd asynchranous event reporting in the SCSI Architecture Model-2 standard for more information on
asyhchronous-event notification.

17 3J0correct initiator connection

An incorrect initiator connection occurs during an initial connection if a SCSI initiator port creates a nexus
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 the
MESSAGE OUT phase or as one of the task management functions in the SPI command information unit.

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 RESELECTION phase occurs 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 unexpected

= s

Al
M TAONTTICSSAYT.

[ =T I =P T PN ) 1 'H AR
RE\ LLLUTTUN PIast Uy STTIUITNY all ADUIR



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

14776-115 © ISO/IEC:2004(E) 233

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 Refergnce
02h Disconnect-Reconnect mode page 18.1.2
18h Logical Unit Control mode page 18.14.3
19h Port Control mode page 2 18.1.4

! The short format for the Port Control mode page is selectéd when the SUBPAGE coDE field is et to

00h in a MODE SELECT command.

Table 76 - Mode subpagecodes for the SCSI parallel interface

Phge code Scuobdpeagae Description Refefence
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
¥9h 04h Report Transfer Capabilities mode subpage 18.1.45
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 in this

SUTEWMWWMWW = ELECT
compmand contain a non-zero value, the device server shall return CHECK CONDITION status|for that

MOPE SELECT command. The sense key shall be set to ILLEGAL REQUEST and the additiongl sense
codp set to ILLEGAL FIELD IN PARAMETER LIST.
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Table 77 - Disconnect-Reconnect mode page

The

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.JTIME LIMIT
9 (LSB
10 (MSB)

MAXIMUM BURST SIZE
11 (LSB
12 EMDP FAIR ARBITRATION DIMM DTDC
13 RESERVED
14

RESERVED

15

Con

BUFFER FULL RATIO field and BUFFER EMPTY RATIO FIELD are used as described in the SCSI-3
nmands standard

Primary

The BUS INACTIVITY LIMIT field indicates the maximum time in 100 ps increments that the SCSI target port is
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 bTDC. This value may be
rounded as defined in the SCSI Primary Commands-3 standard. A value of zero indicates that there is no
bus inactivity limit.
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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 that
there is no physical disconnect time limit.

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 the
physical disconnect privilege (see 16.3.3) and it is not restricted by bTbc. This value may be rounded as
defined in the SCSI Primary Commands-3 standard. A value of zero indicates that there is no connect time
limit.

If information unit transfers are disabled the MAxIMUM BURST SIzE field indicates the maximum amount of
data that the SCSI target port shall transfer during a DATA phase before doing a physical disconnect if the
SCgtiniti i f ot 3-3)-

If infformation unit transfer are enabled the MAXIMUM BURST SIZE field indicates the maximim-anjount of
data that the SCSI target port shall transfer in a single SPI data information unit.

The maximum burst size is expressed in increments of 512 bytes (e.g., a value of.one means 51P bytes,
two|means 1 024 bytes, etc.). A value of zero indicates there is no limit on the amount of data trapsferred
per [burst.

Thg enable modify data pointer (EMDP) bit indicates whether or not the SCSI initiator port allpws the

MODIFY DATA POINTER and MODIFY BIDIRECTIONAL DATA POINFERS messages to be issuefl by the

| target port. If the EMDP bit is a zero or an information unit trahsfer agreement is in effect, the SCSI

t port shall not issue the MODIFY DATA POINTER or MODBIEY BIDIRECTIONAL DATA PO#NTERS
[

sages. If the EMDP bit is a one and an information unit transfer agreement is not in effect, the SCSI
t port is allowed to issue MODIFY DATA POINTER and,MODIFY BIDIRECTIONAL DATA POINTERS
sages.

MODIFY DATA POINTER and MODIFY BIDIRECTIONAL DATA POINTERS messages are jallowed
and the SCSI initiator port responds to a MODIEY 'DATA POINTER or MODIFY BIDIRECTIONAL DATA
POINTERS message with a MESSAGE REJECT, then the SCSI target device shall return a CHECK
CONDITION. The sense key shall be set to, ABORTED COMMAND and the sense code shall bg set to

If the FAIR ARBITRATION field is set t6:000b, the SCSI target port shall not use arbitration fairness during
normal arbitration. If this field is sét'to a nonzero value, the SCSI target port shall use arbitration fairness
during normal arbitration (see”Annex B).

Regardless of the value-ifr the FAIR ARBITRATION field the SCSI target port shall use arbitration fairness
during QAS.

A d|sconnect imimediate (DiMM) bit of zero indicates that the SCSI target port may request DATA IN or
DATA OUT phases following a COMMAND phase without attempting a physical disconnect (see 1§.3.2). A
DIMI bit of-one indicates that the SCSI target port shall attempt a physical disconnect (see 16.3.2) after a
COMMAND phase and before a subsequent DATA IN or DATA OUT phase. The pimM bit only [applies
whgnthe SCSI initiator port has granted the physical disconnect privilege (see 16.3.3).

The data transfer disconnect control (DTDC) field (see table 78) defines further restrictions on when a
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.

010h Reserved

011b A SCSiI target port shall not attempt to do a physical disconnect once-the data
transfer of a command has started, until the command is complete. Theconmect
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'dévice shall return a CHECK
CONDITION status. The sense key shall be set to ILLEGAL REQUEST ,and the additional sense gode set
to ILLEGAL FIELD IN PARAMETER LIST.

18.1.3 Logical Unit Control mode page

Theg Logical Unit Control mode page (see table 79) contdins’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
SEULECT rules specified by the SCSI Primary Commands-3 standard.



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

238 14776-115 © ISO/IEC:2004(E)

Table 79 - Logical Unit Control mode page

The
dev

18.]
18.]
The

port
mog

of gny bit and its associated functions is optional. The mode page follows the MODE SENSE

SEL

Eag
SCH
SEN
indi

Afte

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

ce. See the SCSI Primary Commands-3 standard for'ather Port Control mode page protocol idg
.4 Port Control mode page

.4.1 Port Control mode page overview
operation options. The mode page shall be implemented by LUN 0 of all SPI SCSI target devig
e page shall not be implemented-by logical units other than LUN 0 and W-LUNs. The implem
ECT rules specified by SCSI'Primary Commands-3 standard.

h SCSI target port shall maintain an independent set of Port Control mode page parameters f
b1 initiator port. Fhe/parameters saveable bit in the mode page format header returned with
ISE command. shall be set to zero if the mode subpage format is being used (i.e., SPF bit set

Cating the parameters are not saved through resets.

ra MGBE SELECT command, parameter settings shall remain in effect until either:

PROTOCOL IDENTIFIER field of 1h indicates the protocol that this mode page applies to a SPI SCSI

ntifiers.

Port Control mode page (see table 80Zand table 81) contains those parameters that affect SC$I target

es. The
Pntation
MODE

or each
MODE
fo one),

a).vSettings are changed by another MODE SELECT command,

b) alogical unit reset of LUN O occurs,

¢) an SDTR negotiation 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

Thg PROTOCOL IDENTIFIER field of 1h indicates the protocol that this mode page applies to a SPI SCSI
dev|ce. See the SCSI Primary Commands-3 standard for‘ather Port Control mode page protocol identifiers.

Thel SYNCHRONOUS TRANSFER TIMEOUT field indicates the maximum amount of time in 1 ms incremgnts that
the [SCSI target port shall wait before generating an error by doing an unexpected bus free (see 10}3). The
SC#$I target port shall only go to a BUS FREE phase if one of the following events causes the timer, once
started, to not reset or reload before expiring:

a) If there is a REQ transition when'there are no outstanding REQs waiting for an ACK then Idad and
start the timer.
b) If there is a REQ transition‘when there are any outstanding REQs waiting for an ACK then|there is
no effect on the timer.
c) |If there is an ACK transition when there are outstanding REQs waiting for an ACK then Ipad and
start the timer.
d) If after an AGK transition there are no outstanding REQs waiting for an ACK then stop the timer.

A SYNCHRONOUS TRANSFER TIMEOUT field value of 0000h indicates that the function is disabled. A Value of
FFHFh 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 (L.SB)
4 RESERVED
5 RESERVED PROTOCOL IDENTIFIER (1h)
6

PROTOCOL SPECIFIC MODE PARAMETERS
n

Thel suBPAGE cODE field indicates which mode subpage is being accessed. Mode subpage code values are
listgd in table 76. If the parameter data of a MODE-SELECT command contains a mode stibpage
formatted mode page with the SUBPAGE cODE field is'Set to zero the SCSI target device shall feturn a
CHIECK CONDITION status. The sense key shall be\set to ILLEGAL REQUEST and the additional sense
codp set to ILLEGAL FIELD IN PARAMETER LIST.

Theg PAGE LENGTH field specifies the length.in bytes of the mode subpage protocol specific mode page
pargmeters after the PAGE LENGTH field.

Thg PROTOCOL IDENTIFIER field of Th-indicates the protocol that this mode page applies to a SPI SCSI
devjce port. See the SCSI Primary Commands-3 standard for other Port Control mode page protocol
identifiers.

18.1.4.2 Margin Controt-mode subpage

The Margin Contrgl mode subpage (see table 82) contains parameters that set and report margin control
valles for usage between the SCSI initiator/target port pair on subsequent synchronous and paced
transfers.

A MODE_SENSE command shall return the current settings for the SCSI initiator/target port paif. Fields
that] are-hot implemented shall be reported as zero.
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Table 82 - Margin Control mode subpage

The

B?/j[te 6 5 4 3 2 1
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

DRIWER STRENGTH field indicates the relative amount of driver source current used by the dri

7.2

2 and A2 2) The priver STRENGTH field affects bhoth the strong and weak drivers A large

indicates more driver source current.

er (see
r value

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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nger 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, representing monotonically changing device response. Devices that support
fewer than 16 distinct values for a field should round non-supported settings to a supported value.

The
min

actual response of a SCSI device to a field value is vendor specific and calibration of.th¢
mum and maximum responses to different field values is not defined in this standard. Margin

setings should not cause the driver to violate this standard's electrical limits. Margin_control §

sho
sho

uld affect only the REQUEST, ACKNOWLEDGE, DATA BUS, P_CRCA, and DB(P1) sign
Lild 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
1110b -2
1101b -3
1100b -4
1011b -5
1010b -6
1001b -7
1000b -8 minimum setting

b actual

control
bettings
als and

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 -]
7 (LSB)
64 (MSB)
DB(15) VALUE
67 (LSB)
68 (MSB)
P_CRCA VALUE
71 (LSB)
72 (MSB)
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 VALUE [—
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 TRANSCEVER MODE |, CSEA'ET_EN EEOC;QHEEDN
6 RESERVED
7 RESERVED

Theg TRANSFER PERIOD FACTOR field indicates«the negotiated transfer period factor (see 4.12.4.3] for the
curdent |_T nexus.

Thg REQ/ACK OFFSET field indicates thé negotiated REQ/ACK offset (see 4.12.4.4) for the curflent |_T
nexps.

Thel TRANSFER WIDTH EXPONENT, field indicates the negotiated transfer width exponent (see 4.12.4.5)) for the
curient I_T nexus.

The PROTOCOL OPTIONS.BITS field contain the negotiated protocol options (see 4.12.4.6) for the curfent |_T
nexps.

Thel RECEIVEDPCOMP_EN bit contains the value of the PcoMP_EN bit (see 4.12.4.6.9) received by the SCSI
target portforthe current |_T nexus.

Theg SENT PCOMP_EN bit contains the value of the pcompP_EN bit (see 4.12.4.6.9) sent by the SC$I target
port for 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
Thg Report Transfer Capabilities mode subpage, shown in table 87, is used to, report the transfer
cappbilities for the SCSI target port. The values in this mode subpage are not changeable via § MODE
SEUECT command.
Table 87 - Report Transfer Capabilities modedsubpage
B':jit; 7 6 5 4 3 2 0

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
Thel MINIMIUM TRANSFER PERIOD FACTOR field shall be set to the smallest value of the transfer perigd factor

(sed

 4.92.4.3) supported by the SCSI target port.

The MAXIMUM REQ/ACK OFFSET shall be set to the largest value of the REQ/ACK offset (see 4.12.4.4)
supported by the SCSI target port.

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.
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19 SCSiI parallel interface services
19.1 SCSI parallel interface services overview

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 application
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 DProacodiira nhincta
J T TULVCOCUUT O UUJ\'ULO

Sedq table 88 for the mapping of the procedure objects used in this standard to the equivalent procedure
objgcts used in the SCSI Architecture Model-2 standard.

Table 88 - This standards objects mapped to objects from othenSCSI standards

Equivalent SCSI
Architecture
Model-2 standard
objects

Objects

initiator SCSI ID initiator identifier

target SCSI ID target identifier

Segq table 89 for a list of the procedure objects used when passing services across the SCSI parallel
intefface service interface. See table 89 for the definitions of the names used within this standard [and the
equjvalent SCSI Architecture Model-2 standard.names of the procedure objects, the name of the gtandard
whare the objects are defined, the standardwwhere the binary contents of the objects are defined, [and the
roufing 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 term moves though to reach the final destination object.
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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
dajta-out buffer SAM-2 cmd © AC - init # targy® DS
deyvice server buffer SAM-2 cmd © DS —» targ—®init

|_ T L X nexus SAM-2 this standard AC - init ;# targ # (DS

or AC -#“inhit # targ + TM
or DS.—» targ—® init

reguest byte count SAM-2 SAM-2 DS - targ
sefvice response SAM-2 this standard ¢ @S - targ—® init # AC
or targ # DS

seyvice response 2 SAM-2 this standard® | init # AC

autosense request SAM-2 SAM-2 AC — init # targ # [DS
sehse data SAM-2 SPC-3 DS & targ—® init & AC
status SAM-2 SAM-2 DS —» targ—#® init & AC
tagk 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

Only occurs when unexpected bas free (see 10.3) is detected by the SCSI initiator port.

The portions not defined in the-SCSI Architecture Model-2 standard are defined in the SCSI
command standards (e.g-,SCSI-3 Block Commands standard, SCSI Primary Commands-3
standard).

Parameter lists aresdefined within one of the SCSI command standards (e.g.,SCSI-3 Block
Commands stapdard, SCSI Primary Commands-3 standard). SCSI standards do not define
non-parameter fist information.

4 The SERVICE DELIVERY OR TARGET FAILURE value of the service response is not defined in
SCSI.

19.8Application 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

The send SCSI command service is a four step confirmed service that provides the means to transfer a

com

mand 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

Step E;(r):gcol 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-

er], [data-out buffer size], [autosense request]))

ndication send SCSI command | SCSI command received (IN (I_T_L xhexus, comman
indication scriptor block, [task attribute], [autosense request]))

d de-

Fesponse send SCSI command | Send command complete (IN (- T L_x nexus, [sense ¢

response status, service response))

ata],

[®]

bnfirmation | send SCSI command Command complete reeeived (IN (I_T_L_x nexus, [dat3

confirmation buffer], [sense data], status, service response))

-in

194 Device server SCSI command services

19.4.1 Device server SCSI command services overview

The

defiped as:

Eith
use
datd
19.4

The

parameterilist or data from a device server to a SCSI initiator port.

SCSI data buffer movement services shalkbe requested from the device server using a proced
Move data buffer (IN (I_T_L_x nexus, device server buffer, application client buffer offset, req
byte count)).

er data-in delivery, data-outidelivery, both data-in and data-out delivery, or neither data delivery

0 while processing one command. If both are used, the device server shall combine the data

1-OUt service responses into one service response.

|.2 Data-in delivery service

data-in(delivery service is a two step confirmed service that provides the means to trg

ure call

uest

may be

-in and

nsfer a

Pro

cessing the execute command procedure call for a data-in delivery service shall be composed

of the 2

step confirmed service shown in table 91.
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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
confirmation

Data-In delivered (IN (I_T_L_x nexus))

19.4.3 Data-out delivery service

Thg data-out delivery service is a two step confirmed service that provides the mgans to trgnsfer a

parameter list or data from a SCSI initiator port to a device server.

Progessing the execute command procedure call for a data-out delivery service shall be composed|of the 2

step confirmed service shown in table 92.

Table 92 - Processing of data-out delivery service procedure

Step E;?}:ZCOI service SCSI Transport’Protocol Service Interface procedurfe call
request data-out delivery Receive data-out (IN (I_T_L_x nexus, application client puffer

request

offset,request byte count, device server buffer))

cpnfirmation

data-out delivery
confirmation

Data-out received (IN (I_T_L_x nexus))

196 Task management services

19.%.1 Task management functions overview

Thg task management’services shall be requested from the application client using a procedure call

defiped as:

19.%.27Task management functions

Function)name (IN (nexus), service response)

This standard handles task management functions as a four step confirmed service that provides the
means to transfer task management functions to a task manager.

The task management functions are defined in the SCSI Architecture Model-2 standard. This standard
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 (see

16.5

19.5

The
(sed

19.5

The
mes

19.5

The

on the selected SCSI bus containing the selected I_T nexus.

19.5

The
16.4

19.9

The

on the selected SCSI bus containing the selected I_T nexus.

a3 tothesetectecdH—T—trexuos:
.6 CLEAR TASK SET

SCSI parallel interface services request the SCSI initiator port issue a CLEAR TASK SET nj
 16.5.5 and 14.3.1) to the selected |_T_L nexus.

.7 LOGICAL UNIT RESET

SCSI parallel interface services request the SCSI initiator port,issue a LOGICAL UNIT
sage (see 16.5.6 and 14.3.1) to the selected |_T_L nexus.

.8 RESET SERVICE DELIVERY SUBSYSTEM

SCSI parallel interface services request the SCSI initiafer port create a bus reset condition (s¢

.9 TARGET RESET

SCSI parallel interface services request the SCSI initiator port issue a TARGET RESET mess3

.7 and 14.3.1) to the selected I_T nexus.
.10 WAKEUP
SCSI parallel interface services request the SCSI initiator port create a bus reset condition (s¢

essage

RESET

pe 12.3)

ge (see

be 12.3)
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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
competing parameters.
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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 noncompensated tran- -1V -5 mv N/A
sition) (except OR-tied signals) f
VA (Paced transiers compensated ransi- TV 80 mV N/A
ion) (except OR-tied signals) 2
VN (synchronous transfers and paced trans- 100 mVv 1v
. . : . N/A
ers clocking signal) (except OR-tied sig-
hals) & €
VN (paced transfers noncompensated tran- 5mV 1v N/A
Sition) (except OR-tied signals) f
VN (paced transfers compensated transi- 80 mV v N/A
ion) (except OR-tied signals) 2
V5 (OR-tied signals) 2 -3,6 V -100 mv N/A
V\ (OR-tied signals) & P 80 m¥/ 145 mV N/A
H C
oaded impedance () 85 135 N/A
Linloaded impedance (Q2) 110 135 subclausq 6.3
erminator bias (mV) 100 125 subclause [7.2.1
erminator impedance (Q) 100 110 subclause[7.2.1
Hevice leakage (uA) -20 20 table 2p
humber of SCSI devices 2 16 subclausg 4.8
ground offset level (mV) @ -355 355 N/A
8 These are the-signal levels at the receiver, the system allows 60 mV crosstalk for calculating the
minimum, driver level.
b Prior ¢érsions of the standard did not account for leakage.
¢ Caused by the addition of device capacitive load (see table 16 for calculations).
4 This is the difference in voltage signal commons for SCSI devices on the bus segment (see figure
2
€ Clocking signals: toggling signal after the first transition shall be the 100 mV limits specified by the
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

The driver requirements are defined in terms of the voltages and currents depicted in figure 53.

A.2
This

To @
seg
eno|
cou

The
syn|
tran

For
app
be ¢
VS 9
and

graphically in figure A.2 shall be maintained.

For
app
be ¢
st
and

graphically in figure A.3 shall be maintained. The strong driver relationship between V, and Vy spe

tabl

output signal wave shape.

NOTE 42 - If a weak driver is driving with the minimum amplitude specified in table A.2, then the 370 mV

case.

2 Differential output voltage, Vg

subclause does not specify requirements for drivers with source impedances less than 1 000

Lgh that, after allowance for attenuation, reflections, terminater.bias difference, and differenti
bling, Vg meets the specified requirements at the device conneetor to the LVD SCSI bus segm

SCSI device shall also comply with the upper limitsifor the differential output voltages an
metry of the differential output voltage magnitudes/etween logic states in order to assure a f
sition to the opposite logic state.

non-paced transfers, with the test circuit of figure A.1 and the test conditions V1 and V2 in tg
ied, the steady-state magnitude of the differential output voltage, Vg, for an asserted state (V|

reater than or equal to 320 mV and less‘than or equal to 800 mV. For the negated state, the pg
hall be reversed (V) and the differéntial voltage magnitude shall be greater than or equal to

less than or equal to 800 mV. The relationship between V, and V) specified in table A.2 and

ied, the steady-state . magnitude of the differential output voltage, Vg, for an asserted state (V|

reater than or equal’to 370 mV and less than or equal to 800 mV. For the negated state, the pg
hall be reversed-(Vy) and the differential voltage magnitude shall be greater than or equal to

less than er equal to 800 mV. The relationship between V, and V) specified in table A.3 and

e A.2-and shown graphically in figure A.3 shall be maintained.

The

weak driver translaies o a strong driver of 493 mV for the 75 % case ranging up to 740 mV for the 50| %

(.

ssure sufficient voltage to define a valid logic state at any device connection on a fully loaded LVD bus
ment at least a minimum differential output voltage shall be generated. This value shall e large

Al noise
bNt.

d to the
rst-step

ible A.2
L), shall

larity of
320 mV

shown

paced transfers, with the“test circuit of figure A.1 and the test conditions V1 and V2 in taple A.3

L), shall
larity of
370 mV
shown
cified in

assertion drivers and nngafinn drivers regl lire different ernngth 1o, achieve the near pnlllnlify i

V, and

Vy shown in figure A.2 and figure A.3 because the applied V1 and V2 simulate the effects of the bus
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

1,45 x | Vy | - B5

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 (mp)

(figure A.1)
| VA | Differential output V,=1,056 V 370 800
voltage magnitude V,=0,634V
(asserted)
V,=1,866V 370 800
Vo, =1,444V
| vy | Differentialrettput V, =1,056 V 370 800
voltage‘magnitude V,=0,634V
(negated)
V,=1,866V 370 800
V,=1,444V
[V ] Differential output | All four conditions shown
valtaae maanitude i tho neavionie ronae of 0905t | 22 1+ P26
voltage-raghitdde ir-the-previeds+ows-of 890123 e A

(asserted)

this table

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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100 O
STEADY STATE \ «\ - SIGNAL e w
LOGIC INPUT 77
(1 OR 0)
D Qs 75 Q
100 Q
AN — V2
~ 7 4 SIGNAL
|1

MEASURED
PARAMETER

>> SCSI Device Connector
NOTE:{RESISTORS ARE 40,1 %

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 (Vcowm)

The steady-state magnitude of the driver offset voltage (V¢)), measured with the test load of figqure A.4

sha]l be greater than jor equal to 0,845 V and less than or equal to 1,655 V for either binary stgte. The
steady-state magnitude of the difference of V), for one logical state and for the opposite logical state,

AV, shall bex 220 mV or less for all Vappjieq in the range: 0,845 < Vppjieq < 1,655. See figure A.5.
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" SIGNAL
>>—F

STEADY-STATE 27Q+1% | 750 +1%
LOGIC INPUT D —"
(1 or0) 27Q +1%

N\ —1

// | I |

+ SIGNAL +

+ -

— @;{ VaAPPI IED
S

Measured

parameter p—

>> SCSI Device Connector

Figure A.4 - Driver offset steady-state voltage test circuit

1,655

Vewm

0,845

VAPPLIED

Figure A.5 - Common mode output voltage test
A.2|4 Short-Cireuit currents (Ig.g and lgig)
Sing¢e an LD bus segment allows multiple drivers, the possibility of contention requires a restrictioh on the

powerthat may be sourced to the bus segment by a SCSI device. This is accomplished with a maximum
allowattetarrentfronT thedriver.

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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N CSiena
N\
A// lo-s
STEADY-STATE
LOGIC INPUT D
(1 OR 0)
>> lo+s
| + SIGNAL
VAPPLIED
+
pum— Measured
B parameter

>> SCSI Device Connéctor

Figure A.6 - Driver short-circuit tést circuit

A.2|5 Open-circuit output voltages (Vo oc) and Vo+oc))

To ljmit the maximum steady-state voltage at any device connector, the voltage between each output
ternminal of the driver circuit and its ground shall beketween 0 V and 3,6 V when measured in accordance
with figure A.7. This requirement shall be met in all logical or high impedance states (0 V < Vg (oc)[< 3,6 V
and|0 V < Vg4 (oc) < 3,6 V). The highest output.voltage occurs with no output current.

\\\\ W\ - SIGNAL

Va4

1,0,0ROFF | D

+ SIGNAL

Vo+(o0) /(jt/o-(oq
R>1MQ
[:I [] 2Lplaces

Measured
parameter

>> SCSI Device Connector

—_—

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 - on

e, 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

transitions.

The| output signal rise or fall times (see t; in figure A.9) between 0,2 and 0,8 of Vg shall be greate,
equpl to 1 ns. For paced transfers the output signal rise or fall times (see t, in figure A.9) between
0,8 pf 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 when\using the L
circpit in figure A.8. They are not the observed rise or fall rates on an actual SCSHbus segment.

Measurement equipment used for rise and fall rate testing shall provide a bandwidth of 2 GHz min

SN\ " SIGNAL 100 Q
VU I

ALTERNATING 1

INPUTS D Vs 750 T Cly
0,1,0,1,...)

100 O

>
77 LSIGNAL

:

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 instrumentatio
_ capacitance.
> SCSlPevice c) The longest physical dimension between the device connectq
Connector pins and any test circuit component shall be no greater than 0,1 |

v

than or
0,2 and

\VD test

mum.

— V1

— V2

=

d) V1 and V2 are applied voltages from a source having a sourd

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 signal voltage shall comply with the requirements shown in figure A.9.

A.2

Am
ping
seg

Dur
off-1
shal

02V
MAX

1
n

0,8 Vssg

Figure A.9 - Driverfoutput signal waveform

7 Dynamic output signal balance (Vcyipp) )

ismatch in the magnitude of rate at which the voltage changes at the - signal and + signal co
, results in a common-mode AC signal. This may cause electromagnetic emissions from
ment, excursions outside the receivers' common-mode input voltage range, and/or differential 1

ng transitions of the driveroutput between any state transition of high-to-low, low-to-high, hig
0-high, low-to-off, or off-to-low, the voltage (V¢)) measured with the test circuit shown in figu

I not vary more thanspecified in table A.5 as Vpplieqd is varied over the range 0,845 < Vyjieq 3

Measurement equipment used for dynamic signal output balance testing shall provide a band

400

MHz minimum.' The requirements in this subclause apply only to the applicable state transition

nnector
the bus
oise.

h-to-off,
e A.10,
£ 1,655.

vidth of
S.
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- SIGNAL
N\
RN 3N —
HIGH-TO-LOW, 2702 £1%
LOW-TO-HIGH, 750 +1%
HIGH-TO-OFF, D
LOW-TO-OFF,
OFF-TO-HIGH,
OFF-TO-LOW . 27Q +1% ____CL
\
™ —1—|
» + SIGNAL

/v "‘\( +
D ;

PPLIED
Notes:
a) CL is no more than 50 pF and includes the instrumentation
gﬂz;erz‘:'rleerfedr capacitance.
b) The longest physical dimension between the device
>> SCSI Device Connector connector pins and any. test circuit component shall pe no

greater than 0,1 m.

Vemer)

____________________________________________ v

Figure A.10 - Driveroffset switching voltage test circuit

Lower values of Vcypp) have lower EMTIrisk.

Table A.5 - Dynamic output balance limits

Transition Vempery MV max
high-low 120
low-high 120
high-ott 700

low-off 400
off-high 400
off-low 400
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