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National foreword

This British Standard is the English language version of EN ISO/IEC 9316 : 1996. It is
identical with ISO/IEC 9316 : 1995. It supersedes BS EN 29316 : 1991 which is
withdrawn.

The UK participation in its preparation was entrusted to Technical Committee
IST/39, Interconnection of IT Equipment; Cabling; Microprocessors, which has the
responsibility to:

— aid enquirers to understand the text;

— present to the responsible international/European committee any enquiries
on the interpretation, or proposals for change, and keep the UK interests
informed,

— monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this committee can be obtained on request to
its secretary.

Cross-references

Attention is drawn to the fact that annex ZA lists normative references to
international publications with their corresponding European publications. The
British Standards which implement these international or European publications
may be found in the BSI Standards Catalogue under the section entitled
‘International Standards Correspondence Index’, or using the ‘Find’ facility of the
BSI Standards Electronic Catalogue.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN ISO/IEC title
page, EN ISO/IEC page 2, the ISO/IEC title page, pages ii to xxiv, pages 1 to 439, the
Annex ZA page, an inside back cover and a back cover.
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Page 2
EN ISO/IEC 9316:1996

Foreword

The text of the International Standard from Technical Committee ISO/IEC/JTC 1 "Information
technology"” of the International Organization for Standardization (ISO) and the International
Electrotechnical Commission (IEC) has been taken over as an European Standard by the
Technical Board of CEN.

This European Standard supersedes EN 29316:1990.
This European Standard shall be given the status of a national standard, either by publication
of an identical text or by endorsement, at the latest by May 1997, and conflicting national
standards shall be withdrawn at the latest by May 1997.
According to the CEN/CENELEC Internal Regulations, the national standards organizations of
the following countries are bound to implement this European Standard: Austria, Belgium,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands,
Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom.

Endorsement notice

The text of the International Standard ISO/IEC 9316:1995 has been approved by CEN as a
European Standard without any modification.

NOTE: Normative references to International Standards are listed in annex ZA (normative).
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Foreword

ISO (the International Organization for Standardization) and IEC (the International
Electrotechnical Commission) form the speciallized system for worldwide
standardization. National bodies that are members of ISO or IEC participate in the
development of International Standards through technical committees established
by the respective organization to deal with particular fields of technical activity. 1SO
and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with 1ISO
and IEC, also take part in the work.

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

International Standard ISO/IEC 9316 was prepared by Joint Technical Committee
ISO/IEC JTC 1, Subcommittee SC 25, Interconnection of information technology
equipment.

This second edition cancels and replaces the first edition (ISO 9316:1989), which
has been technically revised.

Annexes A to E of this International Standard are for information only.
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Introduction

This International Standard constitutes a revision of and therefore replaces ISO 9316:1989, Information processing
systems — Small Computer System Interface (SCSI).

This International Standard encompasses the following:

Clause 1 describes the scope.

Clause 2 lists the normative references.

Clause 3  provides a glossary common to the whole document.
Clause 4  provides descriptions and conventions.

Clause 5 describes the physical characteristics.

Clause 6 describes the logical characteristics of the interface.
Clause 7 describes the SCSI command and status structure.
Clause 8  specifies those commands that have a consistent meaning for all device types.
Clause 9 specifies commands for direct-access devices.
Clause 10 specifies commands for sequential-access devices.
Clause 11 specifies commands for printer devices.

Clause 12 specifies commands for processor devices.

Clause 13 specifies commands for write-once devices.

Clause 14 specifies commands for CD-ROM devices.

Clause 15 specifies commands for scanner devices.

Clause 16 specifies commands for optical memory devices.
Clause 17 specifies commands for medium changer devices.
Clause 18 specifies commands for communications devices.
Annex A illustrates SCSI signal sequence.

Annex B illustrates fast SCSI skew time.

Annex C  describes other SCSI standardization activities.
Annex D contains SCSI-2 additional sense codes and operation codes in humeric order.
Annex E contains the list of SCSI-2 vendor identifications.

The ‘SCSI protocol is designed to provide an efficient peer-to-peer I/O bus with up to 16 devices, including one or
more hosts. Data may be transferred asynchronously at rates that only depend on device implementation and cable
length. Synchronous data transfers are supported at rates up to 10 mega-transfers per second. With the 32-bit wide
data transfer option, data rates of up to 40 megabytes per second are possible.

SCSI-2 includes command sets for magnetic and optical disks, tapes, printers, processors, CD-ROMs, scanners,
medium changers, and communications devices.

In 1985, when the first SCSI standard was being finalized several manufacturers wanted to increase the mandatory
requirements of SCSI and to define further features for direct-access devices. Rather than delay the SCSI standard,
an ad hoc group was formed to develop a working paper that was eventually called the Common Command Set
(CCS). Many disk products were designed using this working paper.

In parallel with the development of the CCS working paper, work began on an enhanced SCSI standard which was
named SCSI-2. SCSI-2 included the results of the CCS working paper and extended them to all device types. It also
added caching commands, performance enhancement features, and other worthwhile functions. While SCSI-2 has
gone well beyond the original SCSI standard (now referred to as SCSI-1), it retains a high degree of compatibility with
SCSI-1 devices.

SCSI-2 has evolved significantly from SCSI-1 with the new document nearly three times larger. Most of the changes
are additions, but several obsolete options were removed:

a) Single initiator option

b) Non-arbitrating systems option
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c) The SCSI-1 alternative 1 shielded connector
d) Non-extended sense data option
e) Reservation queuing option
f) The read-only device command set.
There are several new low-level requirements:
a) Parity is now required
b) Initiators are required to provide terminator power
c) The arbitration delay was increased from 2,2 to 2,4 us
d) Message support is now required.
Several low-level options were added:
a) Wide SCSI (up to 32 bits wide using a second cable)
b) Fast SCSI (synchronous data transfers of up to 10 mega-transfers per second)
c) Command queuing (up to 256 commands per initiator per logical unit)
d) High-density connector alternatives were added
e) Asynchronous event notification
f) Extended contingent allegiance.
New command sets were added including:
a) CD-ROM (replaces read-only device)
b) Scanner device
c) Optical memory device (provides for write-once, read-only, and erasable media)
d) Medium changer device
e) Communications device
All command sets were enhanced:
a) Device models were added
b) Extended sense was expanded
c) The INQUIRY data was expanded
d) The MODE SELECT and MODE SENSE commands were paged for all device types

e) The CHANGE DEFINITION, LOG SELECT, LOG SENSE, READ BUFFER, and WRITE BUFFER commands were
added for all device types

f) The COPY command definition was expanded to include inexact block size handling and an image copy option

g) Thedirect-access device command set was enhanced to add cache management, several new commands and
to provide more initiator control over defect management

h) The sequential-access device command set was enhanced to add a partitioned media concept
i) The printer device command set was enhanced by adding several mode pages

j) The write-once (optical) device command set was enhanced by adding several new commands plus extending
several command descriptor blocks to twelve bytes to accommodate larger transfer lengths.
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Information technology - Small Computer System Interface-2

1 Scope

This International Standard defines an input/output bus for interconnecting computers and peripheral devices. It
defines extensions to the Small Computer System Interface (ISO 9316:1989), referred to herein as SCSI-1. It also
provides more complete standardization of the previously defined command sets. It includes the necessary
specification of the mechanical, electrical, and functional characteristics of the interface to allow inter-operability of
conforming devices. This International Standard is referred to herein as SCSI-2. The term SCSI is used wherever

it is not necessary to distinguish between the two versions.
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2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this
International Standard. At the time of publication, the editions indicated were valid. All standards are subject to
revision, and parties to agreements based on this International Standard are encouraged to investigate the possibility
of applying the most recent editions of the standards indicated below. Members of IEC and ISO maintain registers
of currently valid standards.

ISO/IEC 8482:1993, Information technology — Telecommunications and information exchange between systems —
Twisted pair multipoint interconnections.

ISO/IEC 10149:1989", Information technology — Data interchange on read-only 120 mm optical data disks
(CD-ROM,).

ISO/IEC 10222:—2, Information processing systems — Enhanced Small Device Interface.

IEC 908:1987, Compact disc digital audio system.

1) Currently under revision.
2) To be published.
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3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of this International Standard, the following definitions apply.

3.1.1 active I/O process: An I/O process that is presently in execution (not queued).

3.1.2 byte: Indicates an 8-bit construct.

3.1.3 command descriptor block (CDB): The structure used to communicate commands from an initiator to a target.
3.1.4 command queue: The queue used to store the queued I/O processes (see 7.8).

3.1.5 connect: The initiator function that selects a target to establish a nexus and to start an 1/O process. The
connection that results is an initial connection.

3.1.6 connection: An initial connection or reconnection. A connection can only occur between one initiator and one
arget.

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

3.1.8 contingent allegiance: A condition typically generated by a CHECK CONDITION status during which a target
Jreserves sense data (see 7.6).

3.1.9 current I/O process: The I/O process that is presently connected on the SCSI bus.

3.1.10 disconnect: The action that occurs when an SCSI device releases control of the SCSI bus, allowing it to go
o the BUS FREE phase.

3.1.11 extended contingent allegiance: A condition generated by an INITIATE RECOVERY message to assist in
axtended error recovery procedures in multi-initiator systems (see 7.7).

3.1.12 field: A group of one or more contiguous bits.

3.1.13 host adapter: A device which connects between a host system and the SCSI bus. The device usually
performs the lower layers of the SCSI protocol and normally operates in the initiator role. This function may be
integrated into the host system.

3.1.14 initial connection: An initial connection is the result of a connect and it exists from the assertion of the BSY
signal in a SELECTION phase until the next BUS FREE phase occurs.

3.1.15 initiator: An SCSI device that requests an I/O process to be performed by another SCSI device (a target).
3.1.16 invalid: An illegal (reserved) or unsupported field or code value.

3.1.17 1/O process: An I/O process consists of one initial connection and zero or more reconnections, all pertaining
to a single command or a group of linked commands. More specifically, the connection(s) pertain to a nexus in
which zero or more command descriptor blocks are transferred. An 1/O process begins with the establishment of a
nexus. An |/O process normally ends with the BUS FREE phase following successful transfer of a COMMAND
COMPLETE or a RELEASE RECOVERY message. An I/O process also ends with the BUS FREE phase following an
ABORT, ABORT TAG, BUS DEVICE RESET, CLEAR QUEUE message, or a hard RESET condition, or an unexpected
disconnect occurs.

3
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3.1.18 |_T nexus: A nexus which exists between an initiator and a target.

3.1.19 L_T_L nexus: A nexus which exists between an initiator, a target, and a logical unit. This relationship replaces
the prior |_T nexus.

3.1.20 |_T_R nexus: A nexus which exists between an initiator, a target, and a target routine. This relationship
replaces the prior I_T nexus.

3.1.21 |_T_x nexus: A nexus which is either an |_T_Lorl_T_R nexus.

3.1.22 |_T_L_Q nexus: A nexus between an initiator, a target, a logical unit, and a queue tag following the successful
receipt of one of the queue tag messages. This relationship replaces the prior I_T_L nexus.

3.1.23 |_T_x_y nexus: A nexus which is either an | T xorl_T_LAQ.

3.1.24 logical block: A unit of data supplied or requested by an initiator.

3.1.25 logical unit: A physical or virtual peripheral device addressable through a target.

3.1.26 logical unit number: An encoded three-bit identifier for the logical unit.

3.1.27 mandatory: The referenced item is required to claim compliance with this International Standard.

3.1.28 nexus: A relationship that begins with the establishment of an initial connection and ends with the completion

of the 1/0 process. The relationship may be restricted to specify a single logical unit or target routine by the
successful transfer of an IDENTIFY message. The relationship may be further restricted by the successful transfer

of a queue tag message.
3.1.29 one: A true signal value or a true condition of a variable.

3.1.30 optional: The referenced item is not required to claim compliance with this International Standard.
Implementation of an optional item must be as defined in this International Standard.

3.1.31 page: Several commands use regular parameter structures that are referred to as pages. These pages are
identified with a value known as a page code.

3.1.32 peripheral device: A physical peripheral device that can be attached to an SCSI device, which connects to
the SCSI bus. The peripheral device and the SCSI device (peripheral controller) may be physically packaged
together. Often there is a one-to-one mapping between peripheral devices and logical units, but this is not required.
Examples of peripheral devices are: magnetic disks, printers, optical disks, and magnetic tapes.

3.1.33 queue tag: The value associated with an I/O process that uniquely identifies it from other queued 110
processes in the logical unit for the same initiator.

3.1.34 queued 1/O process: An |/O process that is in the command queue.

3.1.35 reconnect: The act of reviving a nexus to continue an |/O process. A target reconnects to an initiator by using
the RESELECTION and MESSAGE IN phases after winning arbitration. An initiator reconnects to a target by using
the SELECTION and MESSAGE OUT phases after winning arbitration (see 7.5.2).

3.1.36 reconnection: A reconnection is the result of a reconnect and it exists from the assertion of the BSY signal
in a SELECTION or RESELECTION phase until the next BUS FREE phase occurs.

3.1.37 reserved: |dentifies bits, fields, and code values that are set aside for future standardization.
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3.1.38 SCSI address: The hex representation of the unique address (0-15) assigned to an SCSI device. This address
would normally be assigned and set in the SCSI device during system installation.

3.1.39 SCSI ID: The bit-significant representation of the SCSI address referring to one of the signal lines DB(7-0).
3.1.40 SCSI device: A host adapter or a target controller that can be attached to the SCSI bus.
3.1.41 signal assertion: The act of driving a signal to the true state.

3.1.42 signal negation: The act of driving a signal to the false state or allowing the cable terminators to bias the
signal to the false state (by placing the driver in the high impedance condition).

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

3.1.44 status: One byte of information sent from a target to an initiator upon completion of each command.
3.1.45 target: An SCSI device that performs an operation requested by an initiator.
3.1.46 target routine: A target routine is an 1/O process directed to a target, and not to a logical unit (see 6.6.7).

3.1.47 third-party: When used in reference to COPY commands, third-party means a COPY command issued to one
device to perform a copy operation between two other devices. When used in reference to RESERVE, or RELEASE
commands, third-party means a reservation made on behalf of another device (e.g. A processor device requests that
a direct-access device reserve itself for exclusive use by a sequential-access device).

3.1.48 unexpected disconnect: A disconnection that occurs as a result of an exception condition (see 6.1.1).

3.1.49 vendor-specific (VS): Something (e.g. a bit, field, code value, etc.) that is not defined by this International
Standard and may be used differently in various implementations.

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

3.2 Symbols and abbreviations

AEN Asynchronous event notification (see 7.5.5)

AWG American Wire Gauge

LSB Least significant bit

LUN Logical unit number

MSB Most significant bit

SCSI Either SCSI-1 or SCSI-2

SCSI-1 The Small Computer System Interface (ISO 9316:1989)
SCSI-2 The Small Computer System Interface - 2 (ISO/IEC 9316:1995)
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4 General

4.1 Overview

SCSil is a local I/O bus that can be operated over a wide range of data rates. The primary objective of the interface
is to provide host computers with device independence within a class of devices. Thus, different disk drives, tape
drives, printers, optical media drives, and other devices can be added to the host computers without requiring
modifications to generic system hardware or software. Provision is made for the addition of special features and
functions through the use of vendor unique fields and codes. Reserved fields and codes are provided for future
standardization.

A second key objective of SCSI-2 is to provide compatibility with those SCSI-1 devices that support bus parity and
that meet conformance level 2 of SCSI-1. While some previously vendor unique commands and parameters have
been defined by the SCSI-2 standard, devices meeting SCSI-1 and SCSI-2 can co-exist on the same bus. It is
intended that those operating systems providing support for both command sets be able to operate in environments
mixing SCSI-1 and SCSI-2 devices. Properly ~Sonforming SCSI-1 devices, both initiators and targets, should
respond in an acceptable manner to reject SCSI-2 protocol extensions. All SCSI-2 protocol extensions are designed
to be permissive of such rejections and to allow the SCSI-1 device to continue operation without requiring the use
of the extension.

A third key objective of SCSI-2 is to move device-dependent intelligence out to the SCSI-2 devices. The command
set definitions allow a sophisticated operating system to obtain all required initialization information from the attached
SCSI-2 devices. The formalized sequence of requests identify the type of attached SCSI-2 device, the characteristics
of the device, and all the changeable parameters supported by the device. Further requests can determine the
readiness of the device to operate, the types of media supported by the device, and all other pertinent system
information. Those parameters not required by the operating system for operation, initialization, or system tuning are
not exposed to the SCSI-2 interface, but are managed by the SCSI-2 device itself.

The interface uses logical rather than physical addressing for all data blocks. For direct-access devices, each logical
unit may be interrogated to determine how many blocks it contains. A logical unit may coincide with all or part of
a peripheral device.

The interface protocol includes provision for the connection of multiple initiators (SCSI devices capable of initiating
an operation) and multiple targets (SCSI devices capable of responding to a request to perform an operation).
Distributed arbitration (i.e. bus-contention logic) is built into the architecture of SCSI. A priority system awards
interface control to the highest priority SCSI device that is contending for use of the bus. The time to complete
arbitration is independent of the number of devices that are contending and can be completed in less than 10 us.

There are two electrical alternatives: single-ended and differential. Single-ended and differential devices are
electrically incompatible and can not be mixed on the same physical bus.

Provision is made for cable lengths up to 25 m using differential drivers and receivers. A single-ended driver and
receiver configuration is defined for cable lengths of up to 6 m and is primarily intended for applications within a
cabinet.

Arbitration is defined to permit multiple initiators and to permit concurrent 1/O operations. All SCSI devices are
required to be capable of operating with the defined asynchronous transfer protocol. In addition, an optional
synchronous transfer protocol is defined. A message protocol for control of the interface is also specified. In most
cases, messages are not directly apparent to the host computer software.

Commands are classified as mandatory, optional, or vendor-specific. SCSI devices are required to implement all
mandatory commands defined for the appropriate device type and may implement other commands as well. SCSI
devices contain commands that facilitate the writing of self-configuring software drivers that can discover all necessary
attributes without prior knowledge of specific peripheral characteristics (such as storage capacity). Many commands
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also implement a very large logical block address space (232 blocks), although some commands implement a
somewhat smaller logical block address space (22! blocks).

Starting with clause 8 and for each clause on a specific device type, the clause is constructed of at least four
subclauses. The first subclause is the model for the device type. The model establishes the framework for
interpreting the commands for the device type. The attributes and capabilities of the device type are discussed and
examples are given. The second subclause defines the commands applicable to the device type. The third
subclause defines the parameters applicable to the device type. These are the diagnostic parameters, log
parameters, mode parameters and vital product data parameters that are transmitted as part of the appropriate
commands. Most of the parameters are formatted into pages. The fourth subclause gives the definition of terms that
apply specifically to that device type.

Starting with clause 9 the commands in each of these clauses are unique to the device type, or they have
interpretations, fields, or features that are specific for the device type. Thus, for example, although the WRITE

command is used for several device types, it has a somewhat different form for each type, with different parameters
and meanings. Therefore, it is specified separately for each device type.

4.2 Conventions

Certain words and terms used 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 appear. Names of
signals, phases, messages, commands, statuses, sense keys, additional sense codes, and additional sense code
jualifiers are in all uppercase (e.g. REQUEST SENSE). Lower-case is used for words having the normal English
meaning.

“ields 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.
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5 Physical characteristics

This clause contains the physical definition of SCSI-2. The connectors, cables, signals, terminators, and bus timing
values needed to implement the interface are covered.

5.1 Physical description

SCSI devices are daisy-chained together using a common 50-conductor A cable and, optionally, a 68-conductor B
cable. Both ends of each cable are terminated. All signals are common between all SCSI devices on the A cable.
In systems that employ the wide SCSI option, wide SCSI devices additionally connect to the B cable. Various width

SCSI devices may be mixed.

NOTE 1 An alternate 16-bit single-cable solution and an alternate 32-bit solution is being defined and the B cable definition
will be removed in a future version of SCSI.

Two driver/receiver alternatives are specified:
a) Single-ended drivers and receivers, which allow a maximum cable length of 6 m (primarily for connection within

an enclosure).
b) Differential drivers and receivers, which allow a maximum cable length of 25 m.

The single-ended and differential alternatives are mutually exclusive on the same physical bus.

NOTE 2 Use of single-ended drivers and receivers with the fast synchronous data transfer option is not recommended.

5.2 Cable requirements

The characteristic impedance of the cable should be no less than 90 Q and no greater than 140 Q. The characteristic
impedance of the cable used when implementing the fast synchronous data transfer option is defined in 5.2.3.

NOTE 3 There are successful single-ended implementations using cables with less than 90 Q characteristic impedance.
However, system integrity in single-ended implementations is improved when the characteristic impedance of the cable
is greater than 90 Q. Cable parameters other than characteristic impedance are critical to system integrity. Alternative cable
parameters are being investigated as a part of a future version of SCSI.

A minimum conductor size of 0,080 42 mm? (28 AWG) should be used to minimize noise effects and ensure proper
distribution of terminator power. A smaller conductor size may be used for signals other than terminator power.

NOTES
4 To minimize discontinuities and signal reflections, cables of different impedances should not be used in the same bus.

Implementations may require trade-offs in shielding effectiveness, cable length, the number of loads, transfer rates, and

cost to achieve satisfactory system operation.

5 To minimize discontinuities due to local impedance variation, a flat cable should be spaced at least 1,27 mm (0,050 in)
from other cables, any other conductor, or the cable itself when the cable is folded.

6 Regulatory agencies may require use of larger wire size.

5.2.1 Single-ended cable
A 50-conductor flat cable or 25-signal twisted-pair cable shall be used for the A cable. A 68-conductor flat cable or
34-signal twisted-pair cable shall be used for the B cable if the wide SCSI option is implemented. The maximum

cumulative cable length shall be 6,0 m. If twisted-pair cables are used, then twisted pairs in the cable shall be wired
to physically opposing contacts in the connector.

A stub length of no more than 0,1 m is allowed off the mainline interconnection within any connected equipment or
from any connected point.

NOTE 7 Stub clustering should be avoided. Stubs should be spaced at least 0,3 m apart.
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SCSI bus termination shall be at each end of the cable and may be internal to the SCSI devices that are at the ends
of the cable.

5.2.2 Differential cable

A 50-conductor flat cable or 25-signal twisted-pair cable shall be used for the A cable. A 68-conductor flat cable or
34-signal twisted-pair cable shall be used for the B cable if the wide SCSI option is implemented. The maximum
cumulative cable length shall be 25 m. If twisted-pair cables are used, then twisted pairs in the cable shall be wired
to physically opposing contacts in the connector.

A stub length of no more than 0,2 m is allowed off the mainline interconnection within any connected equipment or
from any connected point.

SCSI bus termination shall be at each end of the cable and may be internal to the SCSI devices that are at the ends
of the cable.

NOTE 8 The use of twisted pair cable (either twisted-flat or discrete wire twisted pairs) is strongly recommended. Without
twisted pairs, even at slow data rates and very short distances, crosstalk between adjacent signals causes spurious pulses
with differential signals.

5.2.3 Cable requirements for fast synchronous data transfer

In systems which use the fast synchronous data transfer option (see 5.8), the A and B cables should meet the
conductor size recommendation in 5.2. The cable should have an overall shield suitable for termination in a shielded

connector.

In such systems, the cables shall have the following electrical characteristics:

Characteristic impedance: 90 Qto 132 Q

Signal attenuation: 0,095 dB maximum per metre at 5 Mhz
Pair-to-pair propagation delay delta: 0,20 ns maximum per metre

DC resistance: 0,230 Q maximum per metre at 20°C

5.3 Connector requirements

Two types of connectors are defined: non-shielded and shielded. The non-shielded connectors are typically used
for in-cabinet applications. Shielded connectors are typically used for external applications where electromagnetic
compatibility (EMC) and electrostatic discharge (ESD) protection may be required. Either type of connector may be
used with the single-ended or differential drivers.

5.3.1 Non-shielded connector requirements

Two non-shielded connector alternatives are specified for the A cable and one non-shielded connector is specified
for the B cable.

5.3.1.1 Non-shielded connector alternative 1 - A cable

The alternative 1 non-shielded high-density SCSI device connector for the A cable (see figure 1) shall be a 50-
conductor connector consisting of two rows of 25 female contacts with adjacent contacts 1,27 mm (0,05 in) apart.
The non-mating portion of the connector is shown for reference only.

The alternative 1 non-shielded high-density cable connector for the A cable (see figure 2) shall be a 50-conductor

connector consisting of two rows of 25 male contacts with adjacent contacts 1,27 mm (0,05 in) apart. The non-
mating portion of the connector is shown for reference only.
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5.3.1.2 Non-shielded connector alternative 2 - A cable

The alternative 2 non-shielded low-density SCSI device connector for the A cable (see figure 3) shall be a 50-
conductor connector consisting of two rows of 25 male pins with adjacent pins 2,54 mm (0,1 in) apart. 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 low-density cable connector for the A cable (see figure 4) shall be a 50-conductor
connector consisting of two rows of 25 female contacts with adjacent contacts 2,54 mm (0,1 in) apart. It is
recommended that keyed connectors be used.

5.3.1.3 Non-shielded connector - B cable

The non-shielded high-density SCSI device connector for the B cable (see figure 1) shall be a 68-conductor connector
consisting of two rows of 34 female contacts with adjacent contacts 1,27 mm (0,05 in) apart. The non-mating portion
of the connector is shown for reference only.

The non-shielded high-density cable connector for the B cable (see figure 2) shall be a 68-conductor connector
consisting of two rows of 34 male contacts with adjacent contacts 1,27 mm (0,05 in) apart. The non-mating portion
of the connector is shown for reference only.
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. . 50 Position 68 Position
Dimensions — a n — ™
B1 [34,70] [1.366] (46,13] (1.816]
B2 0,218
B3
B4 0,050
B5 1,200 41,91
B6
B? [0,039 R] [1,00 R] [0,039 R]
B8 0,61+0,05 |0,024+0,002| 0,61+0,05 |0,024+0,002
B9 0,15 0,006 0,15 0,006
B10 0,86+ 0,10 |0,034+ 0,004 0,86x0,10 |0,034+0,004
B11 0,15 0,006 0,15 0,006
B12 0,05 0,002 0,05 0,002
B13 5,00£0,13| 0,197+£0,005f 5,00+0,13| 0,197+0,005
B14 1,75 max. | 0,069 max. 1,75 max. | 0,069 max.
Socket X 25 34
Socket Y 26 35
Socket Z 50 68
NOTE: Dimensions B8 and B70are the opening in the dielectric.
The socket contacts (not shown) fit wthin the opening.
Figure 1 - 50/68-contact non-shielded high-density SCSI device connector
(A cable/B cable)
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A8 0,40+ 0,010 |0,0156+0,0004| 0,40+0,010 |0,0156+0,0004
A9 0,23 0,009 0,23 0,009
A10 0,60+£0,03 | 0,024+0,001 0,60+0,03 | 0,024+0,001
Al 0,23 0,009 0,23 0,009
A12 0,05 0,002 0,05 0,002
A13 5,15£0,15 | 0,203+0,006 | 5,15+0,15 | 0,203+0,006
Al4 4,39 max 0,173 max 4,39 max 0,173 max.
A15 3,02 min 0,119 min 3,02 min, 0,119 min.
Pin X 25 34
Pin Y 26 35
Pin Z 50 68
Figure 2 - 50/68-contact non-shielded high-density cable connector
(A cable/B cable)
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Section X—X

Dimension mm in Comments

D1 2,54 0,100

D2 82,80 3,260 Reference Only

D3 2,54 0,100

D4 8,89 0,350 Reference Only

D5 72,64 2,860 Reference Only

D6 78,74 3,100 Reference Only

D7 13,94 0,549 Reference Only

D8 4,19+0,25 |0,165+£0,010

D39 6,09 0,240

D10 6,60 0,260 Reference Only
NOTES

1  Two rows of twenty five contacts on 2,540 mm
(0,100 in) spacing = 60,960 mm (2,400 in).

2 Tolerances £0,127 mm (0,005 in) non—cumulative,
unless specified otherwise.

Figure 3 - 50-contact non-shielded low-density SCSI device connector
(A cable)
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Socket 50
Dimensions mm in Comments

Cc1 2,54 0,100

Cc2 60,96 2,400

C3 2,54 0,100

c4 3,30 0,130

Cc5 32,38 1,275

Ccé6 68,07 2,680

Cc7 6,10 0,240

Cc8 7,62 0,300 Maximum

NOTES

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

2 Tolerances +0,127 mm (0,005) non—cumulative,
unless specified otherwise.

3 Connector cover and strain relief are optional.

Figure 4 - 50-contact non-shielded low-density cable connector
(A cable)
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5.3.2 Shielded connector requirements

Two shielded connector alternatives are specified for the A cable and one shielded connector is specified for the B
cable. The connector shielding system should provide a d.c. resistance of less than 10 mQ from the cable shield
at its termination point to the SCSI device enclosure.

In order to support daisy-chain connections, SCSI devices that use shielded connectors should provide two shielded
device connectors on the device enclosure. These two connectors may be wired one-to-one with a stub to the SCSI
device's drivers and receivers provided the maximum stub length is not violated. Alternatively, two cables may be
run from the two shielded connectors to the drivers and receivers so that the maximum stub length is not violated.
The length of the cable within the device enclosure is included when calculating the total cable length of the SCSI

bus.

NOTE 9 SCSI-1 defined three shielded connector systems in an annex. The alternative 1 shielded connector of SCSI-1
has been replaced by a high-density connector in this International Standard. The alternative 2 shielded connector remains
unchanged. The EUROCARD boxes shielded connector system of SCSI-1 has been deleted in this International Standard.

5.3.2.1 Shielded connector alternative 1 - A cable

The shielded high-density SCSI device connector for the A cable (see figure 5) is a 50-conductor connector consisting
of two rows of 25 female contacts with adjacent contacts 1,27 mm (0,05 in) apart. The non-mating portion of the
connector is shown for reference only.

The shielded high-density cable connector for the A cable (see figure 6) is a 50-conductor connector consisting of
two rows of 25 male contacts with adjacent contacts 1,27 mm (0,05 in) apart. The non-mating portion of the
connector is shown for reference only.

5.3.2.2 Shielded connector alternative 2 - A cable

The shielded low-density device connector for the A cable (see figure 7) is a 50-conductor connector consisting of
two rows of ribbon contacts spaced 2,16 mm (0,085 in) apart. The non-mating portion of the connector is shown
for reference only.

The shielded low-density cable connector for the A cable (see figure 8) is a 50-conductor connector consisting of two
rows of ribbon contacts spaced 2,16 mm (0,085 in) apart. The non-mating portion of the connector is shown for
reference only.

5.3.2.3 Shielded connector - B cable

The shielded high-density SCSI device connector for the B cable (see figure 5) is a 68-conductor connector consisting
of two rows of 34 female contacts with adjacent contacts 1,27 mm (0,05 in) apart. The non-mating portion of the
connector is shown for reference only.

The shielded high-density cable connector for the B cable (see figure 6) is a 68-conductor connector consisting of
two rows of 34 male contacts with adjacent contacts 1,27 mm (0,05 in) apart. The non-mating portion of the
connector is shown for reference only.
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Dimensions mrr?o Position - rrm68 Position -
B1 [34.70 [1.366] [46,13 [1.816]
B2 554 [o.218] 5,54] 0,218]
B3 2,54
B4
BS 30,48
B6 K| 0sd WK sl
B7 0,039 R
B8 0,61£0,05 |0,024+0,002 | 0,61£0,05 [0,024+0,002
B9 0,15 0,006 0,15 0,006
B10 0,86£0,10 |0,034+£0,004 | 0,86£0,10 0,034+ 0,004
B11 0,15 0,006 0,15 0,006
B12 0,05 0,002 0,05 0,002
B13 5,10£0,05 | 0,201£0,002| 5,10+0,05 0,201+ 0,002
B14 5,00+0,13 | 0,197+£0,005| 5,00£0,13 | 0,197+0,005
B15 1,85 moax. 0,073 max. | 1,85 mox, 0,073 max.
B16 1,50£0,03 | 0,059+£0,001| 1,50+0,03 0,059+ 0,001
B17 42,29+0,10 |1,665+0,004 | 53,72+£0,10 2,115+ 0,004
Socket X 25 4
Socket Y 26 35
Socket Z 50 68
NOTE — Dimensions B8 and B10 are the opening in the dielectric.
The socket contacts (not shown) fit within the opening.
Figure 5 - 50/68-contact shielded high-density SCSI device connector
(A cable/B cable)
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Figure 6 - 50/68-contact shielded high-density cable connector
(A cable/B cable)
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E8 2) 15,24 0,600
E9 12,04 max. | 0,474 max.
E10 9,78 max. | 0,385 max.
E11 2,16 0,085 E11 —=
E12 15°+2° 15°+2°
NOTE - Tolerances £ 0,127 mm
(0,005 in) non—cumulative, unless
specified otherwise.
1) This dimension is selected to
accomodate 4—40 or 6-32 threaded
screws.
2) These dimensions are shown for
reference only.

Figure 7 - 50-contact shielded low-density SCSI device connector
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F2 64,29 min. 2,531 min,
F3 1) 15,24 0,600
F4 1) 7,29 min. 0,287 min. g‘LI‘\.I‘LI’Ll‘\.l‘J\:I
F5 1,02 0,040
F6 4,09 max. | 0,161 max. LU
F7 ‘; 5.08 0.200
F8 ! 6,10 0,240
F9 12,04 min. 0,474 min.
F1o 1) 68,45 2,695
Ft11 15°+ 2° 15°+2°
F121) 76,71 3,020
F13 2,16 0,085
1,",3—— pretl}—
NOTE - Tolerances £ 0,127 mm
(0,005 in) non—cumulative, unless
specified otherwise.
1) These dimensions are shown for
reference only.

Figure 8 - 50-contact shielded low-density cable connector
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5.3.3 Connector contact assignments

The connector contact assignments are defined in tables 1 thr

to use and which set of contact assignments to use.

20

Table 1 - Cross-reference to connector contact assignments

ough 5. Table 1 defines which of the other four tables

Driver/ Contact
receiver Connector|assignment|Contact
Connector type type Cable| figure table set
Non-shielded alternative 1|Single-ended A 1 &2 2 2
Non-shielded alternative 1|Single-ended B 1 & 2 3
Non-shielded alternative 1(Dif erential A 1 &2 4 2
Non-shielded alternative 1|Differential B 1 & 2 5
Non-shielded alternative 2(Sin le-ended A 3 & 4 2 1
Non-shielded alternative 2|Differential A 3 & 4 4 1
Shielded alternative 1 Single-ended| A 5 &6 2 2
Shielded alternative 1 Single-ended B 5 &6 3
Shielded alternative 1 Differential A 5 &6 4 2
Shielded alternative 1 Differential B 5 &6 5
Shielded alternative 2 Single-ended A 7 &8 2 2
Shielded alternative 2 Differential A 7 &8 4 2
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Table 2 - Single-ended contact assignments - A cable

Connector Connector
contact number| Cable |contact number

Signal conductor Signal

name Set 2 | Set t number Set 1 Set 2 name
GROUND 1 1 1 2 2 26 -DB(0)
GROUND 2 3 3 4 4 27 -DB(1)
GROUND 3 5 5 6 6 28 -DB(2)
GROUND 4 7 7 8 8 29 -DB(3)
GROUND 5 9 9 10 10 30 -DB(4)
GROUND 6 11 11 12 12 31 -DB(5)
GROUND 7 13 13 14 14 32 -DB(6)
GROUND 8 15 15 16 16 33 -DB(7)
GROUND 9 17 17 | 18 18 34 -DB(P)
GROUND 10 19 19 | 20 20 35 GROUND
GROUND 11 21 21 22 22 36 GROUND
RESERVED 12 23 23 | 24 24 37 RESERVED

OPEN 13 25 25 | 26 26 38 TERMPWR
RESERVED 14 27 27 | 28 28 39 RESERVED
GROUND 15 29 29 | 30 30 40 GROUND
GROUND 16 31 31 32 32 41 -ATN
GROUND 17 33 33 | 34 34 42 GROUND
GROUND 18 35 35 36 36 43 -BSY
GROUND 19 37 37 38 38 44 -ACK
GROUND 20 39 39 | 40 40 45 -RST
GROUND 21 41 41 42 42 46 -MSG
GROUND 22 43 43 | 44 44 47 -SEL
GROUND 23 45 45 46 46 48 -C/D
GROUND 24 47 47 | 48 48 49 -REQ
GROUND 25 49 49 | 50 50 50 -1/0

NOTES

1 The minus sign next to a signal indicates active low.

2 The conductor number refers to the conductor position when using
1,270 mm (0,050) inch centerline flat ribbon cable with a low-density
connector or when using 0,635 mm (0,025) inch centerline flat ribbon
cable with a high-density connector. Other cable types may be used to
implement equivalent contact assignments.

3 Two sets of contact assignments are shown. Refer to table 1 to
determine which set of contacts applies to each connector.

4 See 5.4.4 for a definition of the RESERVED lines.
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Table 3 - Single-ended contact assignments - B cable

Connector Cable Connector

Signal contact conductor contact Signal

name number number number name
GROUND 1 1 2 35 GROUND
GROUND 2 3 4 36 -DB(8)
GROUND 3 5 6 37 -DB(9)
GROUND 4 7 8 38 -DB(10)
GROUND 5 9 | 10 39 -DB(11)
GROUND 6 11 12 40 -DB(12)
GROUND 7 13 | 14 41 -DB(13)
GROUND 8 15 | 16 42 -DB(14)
GROUND 9 17 | 18 43 -DB(15)
GROUND 10 19 | 20 44 -DB(P1)
GROUND 11 21 22 45 -ACKB
GROUND 12 23 | 24 46 GROUND
GROUND 13 25 | 26 47 -REQB
GROUND 14 27 | 28 48 -DB(16)
GROUND 15 29 | 30 49 -DB(17)
GROUND 16 31 32 50 -DB(18
TERMPWRB 17 33 | 34 51 TERMPWRB
TERMPWRB 18 35 | 36 52 TERMPWRB
GROUND 19 37 | 38 53 -DB(19)
GROUND 20 39 | 40 54 -DB(20)
GROUND 21 41 42 55 -DB(21)
GROUND 22 43 | 44 56 -DB(22)
GROUND 23 45 | 46 57 -DB(23)
GROUND 24 47 | 48 58 -DB(P2)
GROUND 25 49 | 50 59 -DB(24)
GROUND 26 51 52 60 -DB(25)
GROUND 27 53 | 54 61 -DB(26)
GROUND 28 55 | 56 62 -DB(27)
GROUND 29 57 | 58 63 -DB(28)
GROUND 30 59 | 60 64 -DB(29)
GROUND 31 61 62 65 -DB(30)
GROUND 32 63 | 64 66 -DB(31)
GROUND 33 65 | 66 67 -DB(P3)
GROUND 34 67 | 68 68 GROUND

NOTES
1 The minus sign next to a signal indicates active low.
2 The conductor number refers to the conductor position when using
0,635 mm (0,025 inch) centreline flat ribbon cable. Other cable types
may be used to implement contact assignments.

NOTE 10 An alternate 16-bit single-cable solution and an alternate 32-bit solution is being defined and the B cable definition

will be removed in a future version of SCSI.
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