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INFORMATION TECHNOLOGY —
SMALL COMPUTER SYSTEM INTERFACE (SCSI) -

Part 112: Parallel Interface-2 (SPI-2)

FOREWORD

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

2) Injthe field of information technology, ISO and IEC have established a joint technical committee, 1SO/IEC JT(L.
Drpft International Standards adopted by the joint technical committee are circulated to natignal/bodies fpr
voting. Publication as an International Standard requires approval by at least 75 % of the national bodies casting
a yote.

3) Atjention is drawn to the possibility that some of the elements of this International Standard. may be the subjgct
of [patent rights. 1SO and IEC shall not be held responsible for identifying any or all such{patent rights.

Interpational Standard ISO/IEC 14776-112 was prepared by /subcommittee 25: Intef-
conngection of information technology equipment, of ISO/IEC joint” technical committee I:
Information technology.

ISO/|IEC 14776-112 is intended to be used in conjunction with ISO/IEC 14776-311". THe
resulting interface facilitates the interconnection of computers and intelligent peripherals and
thus |provides a common interface standard for hgth/system integrators and suppliers of
intelljgent peripherals.

Anngxes A, B, C and D form an integral part of‘this standard.

Anngxes E, F, G, H, I, J, K, L and M arezor information only.

! Under consideration.
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Introduction

The SCSI protocol is designed to provide an efficient peer-to-peer I/O bus with the maximum number of
hosts and peripherals determined by the bus width (typically 8 or 16 with 32 allowed). Data may be
transferred asynchronously or synchronously at rates that depend primarily on device implementation and
cable length.

SCSIl is an I/O interface that may be operated over a wide range of media and transfer rates. The
objectives of the parallel interface in SCSI 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 devices may be added to the host
computers without requiring modifications to generic system hardware. Vendor unique indications
are accommodated. Reserved areas are provided for future standardization.
b) To provide interoperability with SCSI-2 devices. Devices meeting SCSI-2 and the SCSI"PJrallel
Interface-2 standards co-exist on the same bus. SCSI-3 devices should be permissiveof'the [SCSI-2
or SCSI-3 compliant behavior of other devices including those not implementing optional ext¢nsions
of the SCSI Parallel Interface-2 Standard.

Thg interface protocol includes provision for the connection of multiple initiatorsq(SCSI devices capable of
initigting a task) and multiple targets (SCSI devices capable of responding tQ ayrequest to perform|a task).
Disfributed arbitration (i.e., bus-contention logic) is built into the architecture of parallel SCSI. A default
priority system awards interface control to the highest priority SCSI device-that is contending for uge of the
bus|and an optional fairness algorithm is defined.

Thig international standard combines the functionality of the SCSJ<3 Interlocked Protocol (SIP) sfandard,
the [SCSI-3 Parallel Interface (SPI) standard, and the SCSI-3 Fast-20 standard. This international standard
is intended to be the choice for new designs over the abovedstandards. In addition to combining thg above
standards several new features have been added into this/international standard. Some of those features
are] Low Voltage Differential (LVD), fast-40 data transfers, multimode signal-ended (MSE), and additional
conpectors.

Thg SCSI Parallel Interface-2 standard is divided into the following clauses:

Clause 1 is the scope;

Clause 2 enumerates the normative references that apply to this standard;
Clause 3 describes the definitions, symbols, conventions and abbreviations used in this standpard;
Clause 4 describes the SCSlLparallel interface model used in this standard;
Clause 5 describes the connectors;

Clause 6 describes the cable characteristics;

Clause 7 describes.the electrical characteristics;

Clause 8 describes’the SCSI bus signals;

Clause 9 describes the bus timing;

Clause 1Q°describes the removal and insertion of parallel SCSI devices;
Clause (11)describes the SCSI parallel protocol characteristics;

Xiv SCSI Parallel Interface-2
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Small Computer System Interface -

Part 112: Parallel Interface-2 (SPI-2)
1 Scope

This international standard defines the mechanical, electrical, timing, and protocol requirements of the
SCSI parallel interface to allow conforming devices to interoperate. The SCSI parallel interface is a local
I/0 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 devices may be added to the host

CUITl |puicl IS) VVi‘li IUu‘l lcquil ;I Iy IIIUL“fibd‘liUl 15 tU BCI 1CI ;b ayotw Ll i Idal dVVdI C. PI UVib;UII ;b Illadc fUI the
addition of special features and functions through the use of vendor-specific options. Resetvef areas
are provided for future standardization.
b) To provide compatibility such that properly conforming SCSI-2 devices may intergperate with
SCSI-3 devices given that the systems engineering is correctly done. Properly confofming SCSI-2
devices should respond in an acceptable manner to reject SCSI-3 protocol extensions. SCSI3
protocol extensions are designed to be permissive of such rejections and thus-allow the SCSI-2
devices to continue operation without requiring the use of the extension.

Thqg interface protocol includes provision for the connection of multiple initiators (SCSI devices capable of
initigting an I/O process) and multiple targets (SCSI devices capable ofiresponding to a request to perform
an IO process). Distributed arbitration (i.e., bus-contention logic) is built into the architecture of 5CSI. A
default priority system awards interface control to the highest pridrity SCSI device that is contending for
use|of the bus and an optional fairness algorithm is defined.

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

Figlire 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 stacki or system architecture.

SCSI Parallel Interface-2 1
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Common Access Method

SCSI device-Type Specific Command Sets

Shared Command Set (for all SCSI devicetypes)

Architecture Model

Transport Protocols

Physical Interconnects

Figure 1 - General Structure of SCSI

This international standard is intended as an alternate to the SCSI-3 Parallel Interface Standafd. This
international standard.in addition to containing all the information in the SCSI-3 Parallel Interface Standard
contains information and specifications for LVD and fast-40 along with many other improvements.

2 Normative references

2.1 Normative references

The following normative documents contain provisions which, through reference in this text, constitute
provisions of this part of ISO/IEC 14776. For dated references, subsequent amendments to, or revisions
of, any of these publications do not apply. However, parties to agreements based on this part of ISO/IEC
14776 are encouraged to investigate the possibility of applying the most recent editions of the normative
documents indicated below. For undated references, the latest edition of the normative document referred
to applies. Members of IEC and ISO maintain registers of currently valid International Standards.

2.2 Approved references
ISO/IEC 9316:1995, Small Computer System Interface - 2

ISO/IEC 8482:1993, Information technology - Telecommunications and information exchange between

2 SCSI Parallel Interface-2
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systems - Twisted pair multipoint interconnections
ISO/IEC 14776-411,1999, SCSI-3 Architecture Model standard

IEC 60512-2:1985, Electromechanical components for electronic equipment; basic testing procedures and
measuring methods - Part 2: General examination, electrical continuity and contact resistance tests,
insulation tests and voltage stress tests

IEC 60512-11-7:1996, Electromechanical components for electronic equipment - Basic testing procedures
and measuring methods - Part 11-7: Climatic tests - Test 11g: Flowing mixed gas corrosion test

EIA-700A0AE (SP-3651), Detail Specification for Trapezoidal Connectors with Non-removable Ribbon
Contacts on 1,27 mm Pitch Double Row used with Single Connector Attachments (SCA-2)

EIALF700A0AF (SP-3652), Detail Specification for Trapezoidal Connector 0,8mm Pitch used with VeL/y High
Density Cable Interconnect (VHDCI)

2.3 References under development

ISQ/IEC 14776-412, SCSI Architecture Model-2 standard

ISQYIEC 14776-311, SCSI-3 Primary Commands Standard
3 Definitions, symbols, abbreviations, and conventions
3.1| Definitions

340

A cpble:
A §0-conductor cable (see and 3.1.51) that provides a primary 8-bit DATA BUS and control signa

2

312

ACKXx:
A Hus signal that is either the ACK or ACKQ signal.

318

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

314
appglication-client:

An pbjectthat is the source of SCSI commands. Further definition of an application client is found in the
SC§I-38"Architecture Model standard

3.1.5

asynchronous event notification:

A procedure used by targets to notify initiators of events that occur when a pending task does not exist for
that initiator.

3.1.6

asynchronous transfer:
An information transfer that uses the asynchronous REQ/ACK handshake.

SCSI Parallel Interface-2 3
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3.1.7

auto-contingent allegiance:

A condition of a task set following the return of a CHECK CONDITION or COMMAND TERMINATED
status. See the SCSI-3 Architecture Model standard for a detailed definition of auto-contingent allegiance.

3.1.8

bus path:
The electrical path directly between the bus terminators.

3.1.9

byt £
Indicates an 8-bit construct.

3.1{10

corffirmation:
The last step of a confirmed service informing the upper protocol layer that thé requested seryice has
begin completed.

3111

corfirmed protocol service:
A service available at the protocol service interface, that requires.confirmation of completion.

3.1012

corjtact:
Thg electrically-conductive portion of a connector associated with a single conductor in a cable.

3113

corjtingent allegiance:
On¢ of the conditions of a task set following the return of a CHECK CONDITION or COMMAND
TERMINATED status. A detailed definition of contingent allegiance may be found in SCSI-2.
31114

curfent task:

A tgsk that is in the process of sending messages, status, transferring data, or transferring commgnd data

to or from the initiator

31115

data bus:
An F-bit,16-bit or 32-bit data bus (see 8.2).

3.1.16

device server:
An object within the logical unit which executes SCSI tasks according to the rules for task management as
described in the SCSI-3 Architecture Model standard.

3.1.17
differential:
A signalling alternative that employs differential drivers and receivers to improve signal-to-noise ratios and

increase maximum cable lengths (also see 3.1.69 SE). Includes both LVD (see 7.3) and HVD (see 7.5)
differential drivers and receivers.
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18

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

3.1.

19

driver:
The circuitry used to control the state of the bus.

3.1.20

exdg pﬁun condition:

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

3121

fast-5:

Negotiated to receive synchronous data at a transfer rate less than or equal to 5 megatransfers per
secpnd. Note: Previous SCSI standards referred to this transfer range as slow.

3.1)22

fast-10:

Negotiated to receive synchronous data at a transfer rate greater than 5 megatransfers per secpnd and

less
refe

3.1

fasf
Neg
less

31
fasf
Neg

less

3.1

flag:

An

3.1

rred to this transfer range as fast SCSI.

23

-20:

otiated to receive synchronous data at a,transfer rate greater than 10 megatransfers per sec
than or equal to a transfer rate of 20.megatransfers per second.

24

-40:

otiated to receive synchronous data at a transfer rate greater than 20 megatransfers per sec

than or equal to a transfer rate of 40 megatransfers per second.

25

bbstraction indicating that the condition will be communicated to the recipient of the flag.

26

than or equal to a transfer rate of 10 megatransfers’per second. Note: Previous SCSI standards

bnd and

bnd and

field:
A group of one or more contiguous bits.

3.1.

27

indication:
The second step of a four step confirmed service in reply to a request.

3.1.

28

initial connection:
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An initial connection is the result of a connect. It exists from the assertion of the BSY signal (see 11.1.4) in
a SELECTION phase until the next BUS FREE phase.

3.1.29

initiator:

An SCSI device containing application clients that originate device service and task management requests
to be processed by a target SCSI device. See the SCSI-3 Architecture Model standard for a detailed
definition of an initiator.

3.1.30

|_T nexus:

ol ey e Il n -
A NEXTUS WNICIT EXISTS DEtweeT arr imtator anc a dairyct.

31831

I_T| L nexus:
A ngexus which exists between an initiator, a target, and a logical unit. This relationship replaces the prior
I_T|nexus.

3.1132

I_T|L_Q nexus:
A nexus between an initiator, a target, a logical unit, and a queue tag'following the successful rgceipt of
ong of the queue tag messages. This relationship replaces the prioP|_T_L nexus.

3.133

log|cal unit:
An pxternally addressable entity within a target that\implements an SCSI device model. See the|SCSI-3
Architecture Model standard for a detailed definition*of a logical unit.

3.1134

log|cal unit number:
An [dentifier for a logical unit.

3.135

1/0 process:
An |/O process consists/of one initial connection and zero or more reconnections, all pertaining to @ single
task or group tasks:-An I/O process begins with the establishment of a nexus. An I/O process mormally
ends with the BUS'FREE phase (see 11.1.2).
3.1.36

magnitude:
The absolute value of a number or quantity.

3.1.37

mandatory:
The referenced item is required to claim compliance with this standard.

3.1.38
megatransfers per second:

The repetitive rate at which data are transferred across the bus. This is equivalent to megabytes per
second on an 8-bit wide bus.
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3.1.

39

message:
One or more bytes transferred between an initiator and a target to do link control, task management, and

toa

3.1.

ttach task attributes to commands.

40

multimode single-ended (MSE):
A signalling alternative for multimode SCSI devices that employs MSE (see 7.4) drivers and receivers to
allow multimode SCSI devices to operate when SE SCSI devices are present on the bus.

3.1.

41

neXus:
A r¢lationship between an initiator and a target that begins with an initial connection and.'ehds

co
341

obj
An

sone way.

31

odd

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

ass
3.1)

3.1

oneg:

A tr]

3.1

P cable:

A6
31
par|
A K

par

3.1

pletion of the associated I/O process. This relationship is formed as the result of a task.

42

pct:

brchitectural abstraction that encapsulates data types, services, or other objects that are rg

43
parity:

ertions on the associated data byte plus the parity.bit)equal to an odd number (1, 3, 5, 7,or
19, parity bit.

44

Lie signal value or a true condition of:dwariable.

45

B-conductor cable that provides the primary 16-bit DATA BUS and control signals.

46

ty bit:

it associated with a byte that is used to detect the presence of single-bit errors within the by

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

47

with the

lated in

mber of
9). See

te. The

path:
The cable, printed circuit board or other means for providing the conductors and insulators that connect

two

3.1.

or more points.

48

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

3.1.

49

port:
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A single attachment to an SCSI bus from an SCSI device.
3.1.50

primary bus:
The bus that contains the first 8 or 16 bits of the data and the control signals used to operate SCSI
devices.

3.1.51
Q cable:

A 68-conductor cable that provides the secondary 16-bit DATA BUS. This cable is used in conjunction with
the P cable to provide a 32-bit data path.

3.1/62

quegue:
Thg arrangement of tasks within a task set usually according to the temporal order in which they were
created.

3.1163

quque tag:
Thg parameter associated with a task that uniquely identifies it from other tagged tasks for a logjcal unit
from the same initiator.

3.1/54

receiver:
The circuitry used to detect the state of the bus.

3.1}55

recpnnect:
Thqg act of resuming a nexus to continug @task. A target reconnects when conditions are appropyiate for
the [physical bus to transfer data associated with a nexus between an initiator and a target.

3.1156

recpnnection:
A rgconnection is the result of a reconnect and it exists from the receipt of a selection confirmation with the
selgction won flag set\to’one or a reselection confirmation with the reselection won flag set to one pntil the
nexf bus free indication occurs.

3.1557

request:
A trBnsaction invoking a service.

3.1.58

REQx:
A bus signal that is either the REQ or REQQ signal.

3.1.59
reselection ID:

The bit-significant representation of the target SCSI address in combination with the initiator SCSI address
that is the result of a successful reselection service request.
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3.1.60

response:
The third step of a four set confirmed service in reply to an indication.

3.1.61

SCSI address:
The decimal representation of the unique address assigned to an SCSI device.

3.1.62

SCSIl bus:
Bug—co it

bus that contains 16 bits of the data and is used_in. conjunction with a primary bus to create ja 32-bit
3 path.

3.1566

sighal assertion:
Thg act of driving a signal to the true state.

3.1§67

sighal negation:
Thg act of performing assignal release or of driving a signal to the false state.

3.1168
signal release:

Thqg act of-allowing the cable terminators to bias the signal to the false state (by placing the drivgr in the
higT impedance condition).

3.1.69

single-ended (SE):

A signalling alternative that employs SE (see 7.2) drivers and receivers to increase circuit density (also see
3.1.17, differential).

3.1.70

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

SCSI Parallel Interface-2 9
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7

stub:
Any electrical path connected to the bus that is not part of the bus path.

3.1.

72

stubbed path:
Path with stubs attached.

3.1.73

target:

An -\CSi dUVibU ﬁ Idt ICL;C;VCb SCSi CUITItial Idb dl Id d;lcbtb bubil CulTirial Idb tU VIS Ul TTTIUTS iug;bdi Units.
31774

task:

An pbject within the logical unit representing the work associated with a command-*or group df linked
commands. A task consists of one initial connection and zero or more reconnections, all pertaining to the
tasi. A task causes the nexus to be generated.

3.1J75

task manager:

A server within the target device which executes task managementfunctions.

3.1J76

task management function:

A tdsk manager service which can be invoked by an-application client to affect the execution of one or
motle tasks.

3177

task set:

A gfoup of tasks within a target device, whose interaction is dependent on the task management,
contingent allegiance and auto-gontingent allegiance rules. See the SCSI-3 Architecture Model standard

for

3.1

tran
Ad

3.1

upy

detailed definition of a task-set.
78

sceiver:
bvice that implements both the SCSI bus receiver and driver functions.

79

erlevel protocol:

Any protocol executed through services provided by a lower level protocol.

3.1.

80

unconfirmed protocol service:
A service available at the protocol service interface, that does not result in a completion confirmation.

3.1.

81

vendor-specific:
Something (i.g., a bit, field, code value) that is not defined by this standard and may be used differently in

vari

10

ous implementations.
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3.1.82

Zero:

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

3.2 Symbols and abbreviations

#zor NE not equal
<orlLE less than or equal to
* plus or minus
= approximately
X multiply
+ add
- subtract
<orlT less than
=or EQ equal
>orGT greater than
>or GE greater than or equal to
ACA auto-contingent allegiance (see 3.1.7)
CA Contingent allegiance (see 3.1.13)
CMOS Complementary metal oxide semiconductor
EMI Electro-magnetic interference
EMC Electro-magnetic compatibility
ESD Electro-static discharge
HVD High voltage differential
IDC Insulation displacement contact
LSB Least significant bit
LUN Logical unit number
LvD Low voltage differential
MLVD Multimode low voltage differential
MSB Most significant bit
MSE Multimode single ended
RFI Radio frequency interface
RIRC Request indication response confirmation
SCSI Either SCSI-2 or SCSI-3.
SCSI-2 Small ComputerSystem Interface - 2
SCSI-3 Small Computer System Interface - 3
SDTR Synchroneus data transfer request
SE Single-ended
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 error.

3.3.3

mandatory:

SCSI Parallel Interface-2
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A keyword indicating an item that is required to be implemented as defined in this standard to claim
compliance with this standard.

3.34

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

3.3.5

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

3.3/6

reserved:
A keyword referring to bits, bytes, words, fields and code values that are set aside fof future
staIdardization. A reserved bit, byte, word or field shall be set to zero, or in accordance with g future
extension to this standard. Recipients may not check reserved bits, bytes, words or fields for zero| values.
Redeipt of reserved code values in defined fields shall be reported as error.

3.37
shall:

A keyword indicating a mandatory requirement. Designers are required to implement all such
requirements to ensure interoperability with other productsdhat conform to this standard.

3.38
shquld:

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

3.4 Conventions

Certain words and terms used.in-this International Standard have a specific meaning beyond thg 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 ¢ode qualifiers are in all uppercase (e.g., REQUEST SENSE), names of fields are in
small uppercase (e.g., STATE OF SPARE), lower case is used for words having the normal English meaning.

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-immediatelyv followed by lower-case b (xxb) are binary values
7 J \ 7 7J

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).

In the event of conflicting information the precedence for requirements defined in this standard is:
1) text,

2) tables, and
3) figures.

12 SCSI Parallel Interface-2


https://iecnorm.com/api/?name=f8eece2381d93534b70eb81892718642

14776-112 © ISO/IEC:2002(E)

3.5 Notation for Procedures and Functions

Procedure Name ([input-1ajinput-1bjinout-1c][,input-2a+input2b]...[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-1, input-2, ...: A comma-separated list of names identifying caller-supplied input
data objects.
output-1, output-2__ - A comma-separated list of names identifying output data abjects to

be returned by the procedure.

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

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

"I A separator providing the demarcation between a number of argu-
ments of which only one shall be used in any single procedur}.

"+ A collection of objects presented to asingle object. No orderin
plied.

is im-
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4 General
4.1 Overview

The SCSI Parallel Interface-2 Standard defines the cables, connectors, signals, transceivers, and protocol
used to interconnect SCSI devices and the services provided to the application client.

4.1.1 Data transfer modes
SCSI parallel interface devices default to 8-bit asynchronous transfer. The 8-bit asynchronous information
transfer mode is always used for all information transfers except DATA IN phases and DATA OUT phases.
DATA IN phases and DATA OUT phases may use asynchronous or synchronous transfers that may be
8-bits. 16-bits or 32-bits wide if a synchronous transfer agreement or a wide transfer agreement is in
effect.

4.1]2 Cables, Connectors, Signals, Transceivers

SC#$I parallel interface devices may be implemented with either 50, 68, or 80 pin connectors.

Table 1 defines the bus modes and transfer rates supported with the various transceivers defined within
this|standard.

Table 1 - Transceiver/speed support map

Maximumrtransfer rate
Transceiver |Asynchronous Fast-5 Fast-10 Fast-20 Fast-40
SE yes yes yes yes no
MSE (Note) yes yes yes yes no
LVD yes yes yes yes yes
HVD yes yes yes yes yes

Kley: yes = Transceiver/speed combination supported by this standard.
No =Transceiver/speed combination not supported by this standard.

Note-MSE is-identical to SE except for the requirements in 7.4 and table 22.

SC§I devicés)may connect to the bus via 8-bit, 16-bit, or 32-bit ports. The 8-bit and 16-bit ports shall
connect toa'primary bus that consists of an A cable or P cable via a single connector. The 32-bit pprt shall
connect'te a primary bus that consists of a P cable and a secondary bus that consists of a Q cablg via two
conpectors: one to a P cable and the other to a Q cable. (see 5)

4.1.3 Physical architecture of bus

The position of the drivers, receivers, and terminators for a SE bus are shown in figure 3 and for a
differential bus are shown in figure 2. The electrical properties of the drivers and receivers are all
measured at the stub connections. Unless otherwise noted, all voltages are with respect to the signal
ground of the SCSI device.
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v

BA_LANCED

INTERCONNECTING
gﬁ - TRANSCEIVER (DRIVER + RECEIVER) MEDIA
T - BUS TERMINATION CIRCUITRY
C, C’, C" - LOGIC GROUNDS
Figure 2 - Differential SCSI bus
2 ) - SIGNAL |
T T
a - SIGNAL |
_T RETURN —

gﬁ - TRANSCEIVER (DRIVER + RECEIVER)

SHIELD (IF ANY)

T - BUS TERMINATION CIRCUITRY
C,C, 0" -LOGIC GROUNDS

H ’

Figure 3 - SE SCSI bus
4.1.4 Physical topology details and definitions

The SCSI bus is a multidrop architecture described in 4.1.3. Other details important to ensure the proper
operation of this topology are described in this subclause.

The SCSI bus consists of all the conductors and connectors required to attain signal line continuity

between every driver, receiver, and terminator for each signal. The electrical connection directly between
the two terminators forms the bus path. Any electrical path that is not part of the bus-path is a stub. The

SCSI Parallel Interface-2 15


https://iecnorm.com/api/?name=f8eece2381d93534b70eb81892718642

14776-112 © ISO/IEC:2002(E)

point where a stub meets the bus path is termed the stub connection.
Figure 4 shows examples of connectors, bus paths, stubs, and stub connections.

SCSI bus connectors are any connector, defined within this standard, used to create the SCSI bus. SCSI
bus connectors shall be defined by their function and by their physical placement.

The functional definitions are:

a) connectors used to provide part of the bus-path are bus-path connectors, and
b) connectors used to provide part of a stub are stub connectors.

Common physical placements are:

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

b) connectors physically part of cables, backplanes, or other non-device conductors arg cabl
connectors,

c¢) connectors physically part of terminators are terminator connectors,

d) connectors physically part of enclosures are enclosure connectors, and

e) other physical placements may be used.

11%

SCB8I bus connectors (e.g., device stub connector, terminator bus path cehnector) referred t¢ in this
standard use both the functional definition and a physical placement.

Thg portion of the stub contained within the stub connector that has(the stub connection may be ignored.
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: CONNECTOR
: ENABLED BUS TERMINATORS

: END OF STUB - OFTEN ON A CHIP PAD

* m —| <

: CONNECTOR TYPICALLY CONTAINING A §TUB CONNECTION
=== BUS PATH: THE PATH BETWEEN TERMINATORS

—— STUB: ANY NON-PATH

Figure 4 - SCSI bus topology details

If ap intermediate interconnection is added to connect the device to the bus path this adgditional
intefconnect (including its\connectors) and the device all contribute to the stub and bus loading. In|system
implementations that'use an intermediate interconnect the parameters specified in this standard at the
devjce connector shall apply at the stub connection.

NOTE #~"Any extensions of the connection beyond the terminator as shown in the right side of figurg 4
should\be minimized or avoided as that extension produces stubs and bus loading.

NOTE 2-1In order to support daisy-chain connectlons SCSi dewces that use shielded connectors shoyld

Iooped from one shlelded connector to the other The Ioop 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 device enclosure is included when calculating the total cable length of the SCSI bus. (see
figure 4)

4.1.5 Bus loading

Bus loading is the electrical current flowing through the stub connection for lines that are not being driven
by the attached device. The bus termination circuitry also provides bus loading. Bus loading shall appear
capacitive to A.C. signals and may also have a D.C. leakage component. The stub capacitance is caused
by electrical paths and components within the stub. The leakage is caused by imperfect insulation of + and
- signals and by components attached to the paths within the stub. The capacitive current loading is
specified by the value of the capacitances at the + and - signals rather than by the value of the current.
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Bus termination circuitry bus loading is the capacitance measured at the terminator bus-path connector.
Any D.C. leakage within enabled terminators is part of the performance requirements in 7.2.1, 7.3.1, 7.4 1,
and 7.5.1 and does not constitute bus loading.

Bus termination loading is separate from bus loading. Devices containing enabled bus termination shall
present maximum loading at the stub connection that is the sum of the maximum allowed termination
loading and the maximum allowed bus loading. See 4.1.6 for requirements of disabled termination circuitry.

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

4.1)6 Termination requirements

Thg SCSI bus termination defines the ends of the SCSI bus. Bus termination is required to, set the rjegation
state when no device is driving (also called biasing) and to match the impedance to that'efthe interconnect
medlia. A termination circuit is providing bus termination only when it is delivering the performance
requirements for biasing and impedance matching. Such a termination circuit is said-to be enabled when it
is pfoviding the bus termination.

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

Disabled terminators count as devices in terms of bus loadifg if they are individually attached to the bus. If
they are contained within a device the disabled terminators)become part of the device load budgef for that
devjce.

4.1]7 Device Addressing

Thg number of devices that may be addressed depends on the width of the data path on the bus;jan 8-bit
data path allows up to 8 devices to befaddressed, a 16-bit data path allows up to 16 devicgs to be
addressed, and a 32-bit data path allows up to 32 devices to be addressed. However, the number of
devjces that may be connected to the“bus is dependent on several factors (e.g., bus length, data [transfer
ratgs, capacitance loading of the;SCSI device) that are described throughout this standard.

4.1)8 Protocol

Thig standard describes’/a device’s behavior in terms of functional levels, service interfaces betwegn levels
and peer-to-peer, protocols. For a full description of the model used in this standard see the SCSI
Architecture Model-2 standard. Figure 5 shows the model as it appears from the point of view of this
standard.
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SCSI Application SCSlI
SCSI Protocol SCSI Architecture
Application (< ==smsmsesusesneannaag  Application Model-2
Client Client standard
.__| - _SCS! Parallel Interface Service Interface_ _ _ | __
scs| sCs| SCS|
T T Parallel
raldlici r alalici
Interface Interface Interface<2
Services Services Standard

SCSI Parallel Interface Interconnect

Figure 5 - SCSI Parallel Interface service reference mode

Seryices between service levels are either four step confirmed serviees or two step confirmed seryices. A

fou

Figlire 6 shows the service and protocol interactions for afour step confirmed service.

Application
Client

==K e mmmmmmmmaa

Upper Level
Protocol Transactions

step confirmed service consists of a service request, indication; response, and confirmation. A two
step confirmed service consists of a service request and confirmation.

Device Server or
Task Manager

Confirmation

-

SCSI Parallel Interface
Service Interface

A

Response
Indication

Parallel Interface -
Agent (initiator)

w sl

SCSI Parallel Interface
Interconnect Transactions

=~ Parallel Interface
Agent (target) "

Figure 6 - Model for a four step confirmed service

The SCSI parallel interface service interface consists of the following interactions:

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

an event;

¢) A response from the device server or task manager in reply to an indication;
d) A confirmation from the initiator parallel agent upon service completion.

Only application clients shall request a four step confirmed service be invoked.

SCSI Parallel Interface-2

19


https://iecnorm.com/api/?name=f8eece2381d93534b70eb81892718642

14776-112 © ISO/IEC:2002(E)

Figure 7 shows the service and protocol interactions for a two step confirmed service.

The

Onl

Application
Client

SCS|l Parallel Interface

Device Server

-

Parallel Interface
Agent (initiator)

Service Interface

Cdnfirmation

SCSI Parallel Interface
Interconnect Transactions

I3arallel Interface :
Agent (target) '

L4

Figure 7 - Model for a two step confirmed service
SCSI parallel interface service interface consists of the following-interactions:

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.

y device servers shall request a two step confirmed{service be invoked.
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5 SCSiI parallel interface connectors

5.1 SCSI parallel interface connectors overview

Two types of connectors are defined: nonshielded and shielded. The nonshielded 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. Either
type of connector may be used with the single-ended or differential transceivers.

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

Thqg alternative 1 nonshielded, alternative 3 nonshielded, alternative 1 shielded, and alternative 2 ghielded
conpectors 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 fq
electronic connectors) as a reference procedure. Record measurements as.nitial contact
resistances;

b) Mate and unmate connectors 50 cycles;

c) Contact resistance is measured in accordance with item a) aboveTthis is an optional step);
d) Expose mated connectors to mixed flowing gas consisting of 10parts per billion (ppb) of chlorine,
10 ppb of hydrogen sulfide, 200 ppb of sulfur dioxide, and 200-ppb of nitrogen dioxide for 20 days at
70 % relative humidity and 30 °C. Use IEC 60512-11-7 (standard practice for conducting mixed
flowing gas environmental tests) as a reference procedure;
e) Remove connectors from the mixed flowing gas, remeasure contact resistance in accordar|ce with
item a) above. Any contact with an increase of 15 milliehms or greater is a failure.

=

The resistance shall be measured using a four-pointdry-circuit method directly across the mated gontact.
5.2 Nonshielded connector

5.2/1 Nonshielded connector alternative1 - A cable

Thqg alternative 1 nonshielded SCSI device connector for the A cable shall be a 50-conductor cgnnector
coneisting of two rows of 25 female contacts with adjacent contacts 1,27 mm (0,05 in) apart, as shown in
figure 8. The nonmating portion'of the connector is shown for reference only.

Thg alternative 1 nonshielded mating connector for the A cable shall be a 50-conductor copnector
consisting of two rows-of 25 male contacts with adjacent contacts 1,27 mm (0,05 in) apart, as shown in
figure 9. The nonmating portion of the connector is shown for reference only.

5.2]2 Nonshielded connector alternative 2 - A cable

The alternative 2 nonshielded SCSI device connector for the A cable shall be a 50-conductor cgnnector
congisting of two rows of 25 male contacts with adjacent contacts 2,54 mm (0,1 in) apart as shown |n figure
10. A shroud and header body should be used. The non-mating portion of the connector is shown for
reference only.

The alternative 2 nonshielded 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 (0,1 in) apart as shown in
figure 11. It is recommended that keyed connectors be used.

5.2.3 Nonshielded connector alternative 3 - P cable and Q cable
The alternative 3 nonshielded SCSI device connector for the P cable and Q cable shall be a 68-conductor

connector consisting of two rows of 34 female contacts with adjacent contacts 1,27 mm (0,05 in) apart, as
shown in figure 8. The nonmating portion of the connector is shown for reference only.
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The alternative 3 nonshielded mating connector for the P cable and Q cable shall be a 68-conductor
connector consisting of two rows of 34 male contacts with adjacent contacts 1,27 mm (0,05 in) apart, as
shown in figure 9. The nonmating portion of the connector is shown for reference only.

5.2.4 Nonshielded connector alternative 4

The alternative 4 nonshielded SCSI device connector shall be a 80-conductor connector consisting of two
rows of ribbon contacts spaced 1,27 mm (0,05 in) apart, as shown in figure 12 and figure 13. For the
detailed dimensional drawings of this connector see the SCA-2 EIA specification EIA-700A0AE.

The alternative 4 nonshielded mating connector shall be a 80-conductor connector consisting of two rows
of ribbon contacts spaced 1,27 mm (0,05 in) apart, as shown in figure 12 and figure 13. For the detailed
dimensional drawings of this connector see the SCA-2 EIA specification EIA-700AOAE and annex L.
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Bl ————

B6
SOCKET 1
SOCKET X
R [EEEE
EEIOENN G| e P
BS | |+ / \ \
B7
- <310 - B4
CEHOEND VR S
(TO CONTACT POINT)
NOTE — Dimensions B8
and B10 are the opening
in the dielectric. The L I
socket contacts (not I 13
shown) are to be i
centered within the
opening. L\/vﬂ} T/—/\/J
Dimensions 50 Position 68 Position
Millimeters Inches Millimeters Inches
B1 34,70 1,360 46,13 1,816
B2 ME 0,218
B3 0,100 0,100
B4 1,27 0,050] 1,27 0,050
BS 30,48 1,200 41,91 1,650
B6 155 15°
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 |0,034+£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
B3 5,00£0,13 | 0,197£0,005 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 7/ 50 68

Figure 8 - 50/68-contact alternative 1/alternative 3 nonshielded SCSI device connector
(A cable/P cable/Q cable)
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AB \/
ela @[V PIN X
1
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g K M M| (M EE S ¢
¥ b
PIN Y - -4
PIN Z
A7 do
- —_—
[o[A12]
Dimensions 50 Position 68 Position
Millimeters loches Millimeters Inches
Al 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 41,97 1,650
AB 15° 15° 15°
A7 1,04 R 0,041 R 11,04 R] (0,041 R|
A8 0,396+ 0,010 |0,0156+0,0004| 0,396+0,010 |0,0156+ 0,0004
A 0,23 0,009 0,23 0,009
A0 0,61£0,03 | 0,024%+0,001 0,61+0,03 | 0,024+0,001
A1 0,23 0,009 0,23 0,009
A2 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
Al4 4,39 MAX 0,173 MAX 4,39 MAX 0,173 MAX
S 307 VN 0,779 NN 307 NN 0,779 WN
A6 1,0240,25 | 0,040£0,010| 1,02+0,25 | 0,040£0,010
PIN X 25 34
PIN Y 26 35
PIN Z 50 68

Figure 9 - 50/68-contact alternative 1/alternative 3 nonshielded mating connector
(A cable/P cable/Q cable)
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D10 vﬁ D7
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. 7) Note:  Straight
° H N through header
% % F D8 % may also be
used.
D2
D~ 4Q D 1
Rin 4 5 P 1
RN IS TR By <
b | riiiiiiiiiiiiiiiiiiiiiin | 9 %2’
J /UUUUUUUUUUUUUUU%UUUUUUUUU ; \
D4 ﬂhDS A= Note:
Pin 50~ HSee Note 1 Shrownded Header
pin 72— (ReCommended)
R Section X—X
T O N T Y Y T T Y |
H}zzzzzzzzzzzzzzzzzzzz;zzzzﬂ}‘
- 05—
Dimension mm n Comments
D1 2,54 0,100
D2 32,80 5,260 Reference Only
D3 2,54 0,100
D4 3,89 0,350 Reference Only
D5 L2564 2,860 Reference Only
DE 738,74 5,100 Reference Only
D7 15,94 0,549 Reference Only
D8 419+ 0,25 |0,165+0,010
D9 6,10 0,240
DIE 0,60 0,260 Reference Only
NONES
1 Two rows of twenty five contacts on 2,540 mm
(0,700 In) spacing = 60,900 mm (2,400 n).
2  Tolerances +£0,127 mm (0,005 in) non—cumulative,
unless specified otherwise.

Figure 10 - 50-contact alternative 2 nonshielded SCSI device connector (A cable)
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Contact 507 C1

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

‘ +++++++++++++++++++++++++ BQCR VieW

Contact

Contacts for evex
—— See Note 1 —= wires are notashon.
O 0 0 A0 A0 00 D0 O 0 0 O /
Side” view
—~— (6
Socket 1
' f Socket 494 | &y cr
B e Front view
CSJ lSocket 2 / %
Socket ;50
Dimensions Mo N Comments
o R 0,100
C2 0E596 2,400
C3 2,54 0,100
C4 3,50 0,130
Cc5 32,38 1,275
C6 68,07 2,680
C'? 6,10 0,240
&8 /.67 0,300 Maximum
MOIES
1 Fifty contacts on 1270 mm (0050 in) stadaered
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 11 - 50-contact alternative 2 nonshielded mating connector (A cable)
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DEVICE SIDE

ADVANCED
GROUNDING
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ADVANCED
GROUNDING
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Figure 12 - 80-contact alternative 4 nonshielded SCSI device connector (P cable)

DEVICE SIDE

CABLE/
BACKPLANE
SIDE

POSITION 40 POSITION 1
I
]
POSITION 80 POSITION 41
POSITION 1 POSITION 40
[
POSITION 41 POSITION 80

Figure 13 - 80-contact alternative 4 nonshielded contact positions

5.3 Shielded connector

Two shielded connector alternatives are specified for the A cable, the P cable, and the Q cable.

The D.C. resistance from the cable shield where it attaches to the connector to the enclosure should be

less than 10 milliohms.
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1 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 (0,05 in) apart, as shown in
figure 14. The nonmating portion of the connector is shown for reference only.

The alternative 1 shielded mating connector for the A cable shall be a 50-conductor connector consisting
of two rows of 25 male contacts with adjacent contacts 1,27 mm (0,05 in) apart, as shown in figure 15. The

non

5.3.

mating portion of the connector is shown for reference only.

2 Shielded connector alternative 2 - A cable

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

cor
non

The
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5.3

Theg
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sho

The
con
figu

Cal
Nm

5.3

The
con

20 and figure 21. For the detailed dimensional drawings of this connector see the VHDCI EIA speg

EIA
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figu
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;bt;lly Uf tVVU TOWS Uf IiIUIUUII bUIItdbtb bpabcu‘ 2,16 LILLLILAL (G,GSS ;II) dpdlht, adS biIUVVII ;II figwc
-mating portion of the connector is shown for reference only.

alternative 2 shielded mating connector for the A cable shall be a 50-conductor connector'cons
rows of ribbon contacts spaced 2,16 mm (0,085 in) apart, as shown in figure 17 The non
ion of the connector is shown for reference only.

3 Shielded connector alternative 3 - P cable and Q cable

alternative 3 shielded SCSI device connector for the P cable and Q cable shall be a 68-co
hector consisting of two rows of 34 female contacts with adjacent cohtacts 1,27 mm (0,05 in) g
whn in figure 18. The nonmating portion of the connector is showht for reference only.
alternative 3 shielded mating connector for the P cable and’Q cable shall be a 68-conductor cd
sisting of two rows of 34 male contacts with adjacent Contacts 1,27 mm (0,05 in) apart, as s
re 19. The nonmating portion of the connector is shownfor reference only.

le retention shall consist of #2-56 thread jack screws capable of withstanding a minimum torqu
(11 inch-pounds).

4 Shielded connector alternative 4 - P.cable and Q cable

alternative 4 shielded SCSI device*connector for the P cable and Q cable shall be a 68-co
hector consisting of two rows of‘ribbon contacts spaced 0,8 mm (0,0315 in) apart, as shown

-700AQAF.

alternative 4 shielded\mating connector for the P cable and Q cable shall be a 68-conductor cg
sisting of two rows_of ribbon contacts spaced 0,8 mm (0,0315 in) apart, as shown in figure

-700A0AF and*annex M.

6. The

isting of

rmating

nductor

part, as

nnector
hown in

eof 1.2

nductor
n figure
ification

nnector
20 and

re 21. For the detailed dimensional drawings of this connector see the VHDCI EIA specification
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NOTE — Dimensions B8 and

- B3] —————

B6

B10 are the opening in SOCKET 1
the dielectric. The socket SOCKET 2
contacts (not shown) are 5_\
to be centered within the
opening. ﬁ —B3
- =0 f EEEE s }
i o B2
EEEIONT N - = P
: T\ —1
- iimai
+ BS \
A SOCKET 59/ 51 SOCKET 26
[l 8o @IT]vw . 5
B15 - 35 ——
(TO CONTACT POINT)
~———————————— B/ =+
B16 []
e e
B;B 4 ‘ ‘ 8;4

/N SEATING PLANE

Dimensions Millimeters Inches
B1 34,70 1,366
B2 0,218
B3 0,100
B4 0,050
BS 30,48 1,200
B6
B7 [1,00 R] (0,039 R]|
B8 0,61£0,05 |0,02440,002
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 1,50+ 0,03 | 0,059+ 0,001
B17 42,294+ 0,10 |1,665+0,004

Figure 14 - 50-contact alternative 1 shielded SCSI device connector (A cable)
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¥
PIN 26 PIN
ARV A4 - (=[A12]
o —_—
/N SEATING PLANE Ao
Dimensions Millimeters Inches
Al [34,85] [1,372]
A2 0,224]
A3 0,100
A4 1,27 0,050]
A5 30,48 1,200]
AB 15°
A7 1,04 R] [0,041 R|
A8 0,40+ 0,010| 0,0156+ 0,0004
A9 0,23 0,009
A10 0,60+ 0,03 | 0,024%0,001
4‘1‘ )’7 ﬁyﬁﬂ()
A12 0,05 0,002
A13 4,90+0,10 | 0,193+0,004
Al4 4,27 max 0,168 max.
A1D 2,64 min. 0,704 min.
A16 0,250,113 | 0,010+0,005

Figure 15 - 50-contact alternative 1 shielded mating connector (A cable)
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Figure 16 - 50-contact alternative 2 shielded SCSI device connector (A cable)
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Figure 17 - 50-contact alternative 2 shielded mating connector (A cable)
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Figure 18 - 68-contact alternative 3 shielded SCSI device connector (P cable/Q cable)
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Figure 19 - 68-contact alternative 3 shielded mating connector (P cable/Q cable)
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Figure 20 - 68-contact alternative 4 shielded SCSI device connector (P cable/Q cable
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Figure 21 - 68-contact alternative 4 shielded contact positions (P cable/Q cable)

SCSI Parallel Interface-2


https://iecnorm.com/api/?name=f8eece2381d93534b70eb81892718642

14776-112 © ISO/IEC:2002(E)

5.4 Connector contact assignments

The connector contact assignments are defined in tables 2 through 13. The signals are defined in
subclause 8.2. The items under signal name labelled TERMPWR, TERMPWRQ, and RESERVED are not
signals and are not required to meet the cable characteristics for signals in subclause 6.3. See 6.4 for
characteristics of TERMPWR and TERMPWRAQ. See 6.5 for characteristics of RESERVED lines.

Table 2 - Cross-reference to A cable contact assignments

_ Contact
Connector type Tran;r:ézswn Cc;?gjgor assignment | Contact set
table
Nonshielded alternative 1 SE 8and9 3 2
Nonshielded alternative 1 LVD 8and 9 7 2
Nonshielded alternative 1 HVD 8and 9 10 2
Nonshielded alternative 2 SE 10 and 11 3 1
Nonshielded alternative 2 LVD 10 and 11 7 1
Nonshielded alternative 2 HVD 10 and 11 10 1
Shielded alternative 1 SE 14 and 15 3 2
Shielded alternative 1 LVD 14 and 15 2
Shielded alternative 1 HVD 14 and 15 10 2
Shielded alternative 2 SE 16 and~I7 1
Shielded alternative 2 LVD 16-and 17 1
Shielded alternative 2 HVD 16 and 17 10 1
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5.4.1 SE assignments

Table 3 defines the connector contact assignments for a 50 conductor primary bus that uses SE
transceivers.

Table 3 - SE contact assignments - A cable

Connector Connector
contact Cable contact
Signal name number conductor number Signal name
number
Set2 | Set1 Set1 | Set2
SIGNAL RETURN 1 1 1 2 2 26 -DB(0)
SIGNAL RETURN 2 3 3 4 4 27 -DB(1)
SIGNAL RETURN 3 5 5 6 6 28 -DB(2)
SIGNAL RETURN 4 7 7 8 8 29 -DB(3)
SIGNAL RETURN 5 9 9 10 10 30 -DB(4)
SIGNAL RETURN 6 1 1 12 12 31 <DB(5)
SIGNAL RETURN 7 13 13 14 14 32 -DB(6)
SIGNAL RETURN 8 15 15 16 16 33 -DB(7)
SIGNAL RETURN 9 17 17 18 18 34 -DB(P)
GROUND 10 19 19 20 20 35 GROUND
GROUND 1 21 21 22 22 36 GROUND
RESERVED 12 23 23 24 24 37 RESERVED
OPEN (1) 13 25 25 26 26 38 TERMPWR
RESERVED 14 27 27 28 28 39 RESERVED
GROUND 15 29 29 30 30 40 GROUND
SIGNAL RETURN 16 31 31 32 32 41 -ATN
GROUND 17 33 33 34 34 42 GROUND
SIGNAL RETURN 18 35 35 36 36 43 -BSY
SIGNAL RETURN 19 37 37 38 38 44 -ACK
SIGNAL RETURN 20 39 39 40 40 45 -RST
SIGNAL RETURN 21 41 41 42 42 46 -MSG
SIGNAL RETURN 22 43 43 44 44 47 -SEL
SIGNAL RETURN 23 45 45 46 46 48 -C/D
SIGNAL RETURN 24 47 47 48 48 49 -REQ
SIGNAL RETURN 25 49 49 50 50 50 -1I0
Notes
1 Open lines shall be open in all SCSI devices.
2 Theminus sign next to a signal indicates active low.
3 The conductor number refers to the conductor position when using
flat-ribbon cable.
4 Two sets of contact assignments are shown. Refer to table 2 to deter-
mine which set of contacts applies to each connector.
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Table 4 defines the connector contact assignments for a 68 conductor primary bus that uses SE
transceivers.

Table 4 - SE contact assignments - P cable

Connector Cable Connector
Signal name contact conductor contact Signal name
number number number
SIGNAL RETURN 1 1 2 35 -DB(12)
SIGNAL RETURN 2 3 4 36 -DB(13)
SIGNAL RETURN 3 5 6 37 -DB(14)
SICGNAL DETLIDNL 4 Z Q 29 I‘\D<1R>
SIGNAL RETURN 5 9 10 39 -DB(P1)
SIGNAL RETURN 6 1 12 40 -DB(0)
SIGNAL RETURN 7 13 14 41 -DB(1)
SIGNAL RETURN 8 15 16 42 -DB(2)
SIGNAL RETURN 9 17 18 43 -DB(3)
SIGNAL RETURN 10 19 20 44 -DB(4)
SIGNAL RETURN 1 21 22 45 -DB(5)
SIGNAL RETURN 12 23 24 46 -DB(6)
SIGNAL RETURN 13 25 26 47 -DB(7)
SIGNAL RETURN 14 27 28 48 -DB(P)
GROUND 15 29 30 49 GROUND
GROUND 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
SIGNAL RETURN 21 41 42 55 -ATN
GROUND 22 43 44 56 GROUND
SIGNAL RETURN 23 45 46 57 -BSY
SIGNAL RETURN 24 47 48 58 -ACK
SIGNAL RETURN 25 49 50 59 -RST
SIGNAL RETURN 26 51 52 60 -MSG
SIGNAL RETURN 27 53 54 61 -SEL
SIGNAL RETURN 28 55 56 62 -C/D
SIGNAL RETURN 29 57 58 63 -REQ
SIGNAL RETURN 30 59 60 64 -1/0
SIGNAL RETURN 31 61 62 65 -DB(8)
SIGNAL RETURN 32 63 64 66 -DB(9)
SIGNAL\RETURN 33 65 66 67 -DB(10)
SIGNAL RETURN 34 67 68 68 -DB(11)
Notes
1 The minus sign next to a signal indicates active low.
2 The conductor number refers to the conductor position when using
flat-ribbon cable.
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Table 5 defines the connector contact assignments for a 68 conductor secondary bus that uses SE

transceivers

Table 5 - SE contact assignments - Q cable
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Connector Cable Connector
Signal name contact conductor contact Signal name
number number number
SIGNAL RETURN 1 1 2 35 -DB(28)
SIGNAL RETURN 2 3 4 36 -DB(29)
SIGNAL RETURN 3 5 6 37 -DB(30)
SICGNAL DETLIDNL 4 Z Q 29 I‘\D<’24>
SIGNAL RETURN 5 9 10 39 -DB(P3)
SIGNAL RETURN 6 1 12 40 -DB(16)
SIGNAL RETURN 7 13 14 41 -DB(17)
SIGNAL RETURN 8 15 16 42 -DB(#8)
SIGNAL RETURN 9 17 18 43 -DB(9)
SIGNAL RETURN 10 19 20 44 {DB(20)
SIGNAL RETURN 1 21 22 45 -DB(21)
SIGNAL RETURN 12 23 24 46 -DB(22)
SIGNAL RETURN 13 25 26 47 -DB(23)
SIGNAL RETURN 14 27 28 48 -DB(P2)
GROUND 15 29 30 49 GROUND
GROUND 16 31 32 50 GROUND
TERMPWRQ 17 33 34 51 TERMPWRQ
TERMPWRQ 18 35 36 52 TERMPWRQ
RESERVED 19 37 38 53 RESERVED
GROUND 20 39 40 54 GROUND
GROUND 21 41 42 55 TERMINATED
GROUND 22 43 44 56 GROUND
GROUND 23 45 46 57 TERMINATED
SIGNAL RETURN 24 47 48 58 -ACKQ
GROUND 25 49 50 59 TERMINATED
GROUND 26 51 52 60 TERMINATED
GROUND 27 53 54 61 TERMINATED
GROUND 28 55 56 62 TERMINATED
SIGNAL RETURN 29 57 58 63 -REQQ
GROUND 30 59 60 64 TERMINATED
SIGNAL RETURN 31 61 62 65 -DB(24)
SIGNAL RETURN 32 63 64 66 -DB(25)
SIGNAL\RETURN 33 65 66 67 -DB(26)
SIGNAL RETURN 34 67 68 68 -DB(27)
Notes
1 The minus sign next to a signal indicates active low.
2 The conductor number refers to the conductor position when using
flat-ribbon cable.
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Table 6 defines the connector contact assignments for a 68 conductor primary bus that uses SE

transceivers.

Table 6 - SE contact assignments - nonshielded alternative 4 connector

H‘?St Connector Connector H(?St
. Pin Pin .
Signal name contact contact Signal name
Length Length
number number
(note 3) (note 3)
12V CHARGE (note 1) Long 1 41 Long 12V GROUND (note 1)
12V (note 1) Short 2 42 Long 12V GROUND (note 1)
T2V (I ote 1) SoTt ) S Comng TZVGROUND (II e 1)
12V (note 1) Short 4 44 Short MATED 1 (note| 1)
3,3V (note 1) Short 5 45 Long 3,3V CHARGE (ndte 1)
3,3V (note 1) Short 6 46 Long GROUND
-DB(11) Short 7 47 Short SIGNAL RETURN
-DB(10) Short 8 48 Short SIGNAL RETURN
-DB(9) Short 9 49 Short SIGNAL RETURN
-DB(8) Short 10 50 Short SIGNAL RETURN
-I10 Short 1 51 Short SIGNAL RETURN
-REQ Short 12 52 Short SIGNAL RETURN
-C/D Short 13 53 Short SIGNAL RETURN
-SEL Short 14 54 Short SIGNAL RETURN
-MSG Short 15 55 Short SIGNAL RETURN
-RST Short 16 56 Short SIGNAL RETURN
-ACK Short 17 57 Short SIGNAL RETURN
-BSY Short 18 58 Short SIGNAL RETURN
-ATN Short 19 59 Short SIGNAL RETURN
-DB(P) Short 20 60 Short SIGNAL RETURN
-DB(7) Short 21 61 Short SIGNAL RETURN
-DB(6) Short 22 62 Short SIGNAL RETURN
-DB(5) Short 23 63 Short SIGNAL RETURN
-DB(4) Short 24 64 Short SIGNAL RETURN
-DB(3) Short 25 65 Short SIGNAL RETURN
-DB(2) Short 26 66 Short SIGNAL RETURN
-DB(1) Short 27 67 Short SIGNAL RETURN
-DB(0) Short 28 68 Short SIGNAL RETURN
-DB(P1) Short 29 69 Short SIGNAL RETURN
-DB((15) Short 30 70 Short SIGNAL RETURN
-DB(14) Short 31 71 Short SIGNAL RETURN
-DB(13) Short 32 72 Short SIGNAL RETURN
-DB(12) Short 33 73 Short SIGNAL RETURN
5v (note 1) Short 34 74 Short MATED 2 (note|1)
5V (note~) Short 35 75 Long 5V GROUND (note 1)
4V CHARGE (note 1) Long 36 76 Long 5V GROUND (note 1)
SHINDLE-SYNC (note 1) Long 37 77 Long ACTIVE LED OUT (note 1)
RMT_START (note 1) Long 38 78 Long DLYD_START (nofe 1)
5CSHD(0) (nnfn 1) Long 39 79 Long SCsHD (1) (nr\f 1)
SCsI D (2) (note 1) Long 40 80 Long SCsIID (3) (note 1)
Notes
1 See annex D for the definition of these signals.
2 The minus sign next to a signal indicates active low.
3 The pins identified as being short and long only applies to the host connector and not the con-
nector on the SCSI device. All pins on the SCSI device connector are the same length.
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5.4.2 Differential connector contact assignments

Table 7 defines the connector contact assignments for a 50 conductor primary bus that uses LVD

transceivers.
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Table 7 - LVD contact assignments - A cable

Connector Connector
contact Cable contact
Signal name number conductor number Signal name
number
Set2 | Set1 Set1 | 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)
+DB(P) 9 17 17 18 18 34 -DB(P)
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 47 -SEL
+C/D 23 45 45 46 46 48 -C/D
+REQ 24 47 47 48 48 49 -REQ
+/0 25 49 49 50 50 50 -1I0
Notes
1 The canductor number refers to the conductor position when using
flat=ribbon cable.
2 Two sets of contact assignments are shown. Refer to table 2 to deter-
mine which set of contacts applies to each connector.

42 SCSI Parallel Interface-2


https://iecnorm.com/api/?name=f8eece2381d93534b70eb81892718642

14776-112 © ISO/IEC:2002(E)

Table 8 defines the connector contact assignments for a 68 conductor primary bus that uses LVD

transceivers.

Table 8 - LVD contact assignments - P cable

Connector Cable Connector
Signal name contact conductor contact Signal 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)
;nD(ﬂR) 4 Z Q 29 I'\D('IR)
+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(8)
+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)
+DB(P) 14 27 28 48 -DB(P)
GROUND 15 29 30 49 GROUND
DIFFSENS 16 31 32 50 GROUND
TERMPWR 17 33 34 51 TERMPWR
TERMPWR 18 35 36 52 TERMPWR
RESERVED 19 37 38 53 RESERVED
GROUND 20 39 40 54 GROUND
+ATN 21 41 42 55 -ATN
GROUND 22 43 44 56 GROUND
+BSY 23 45 46 57 -BSY
+ACK 24 47 48 58 -ACK
+RST 25 49 50 59 -RST
+MSG 26 51 52 60 -MSG
+SEL 27 53 54 61 -SEL
+C/D 28 55 56 62 -C/ID
+REQ 29 57 58 63 -REQ
+/0 30 59 60 64 -1/0
+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)
Notes

1 The conductor number refers to the conductor position when using
flat-ribbon cable.
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Table 9 defines the connector contact assignments for a 68 conductor secondary bus that uses LVD

transceivers.
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Table 9 - LVD contact assignments - Q cable

Connector Cable Connector
Signal name contact conductor contact Signal name
number number number
+DB(28) 1 1 2 35 -DB(28)
+DB(29) 2 3 4 36 -DB(29)
+DB(30) 3 5 6 37 -DB(30)
+2DBR(21) 4 Z Q 29 I'\D(Q'i)
+DB(P3) 5 9 10 39 -DB(P3)
+DB(16) 6 1 12 40 -DB(16)
+DB(17) 7 13 14 41 -DB(17)
+DB(18) 8 15 16 42 -DB(18)
+DB(19) 9 17 18 43 -DB(19)
+DB(20) 10 19 20 44 *DB(20)
+DB(21) 11 21 22 45 DB(21)
+DB(22) 12 23 24 46 -DB(22)
+DB(23) 13 25 26 47 -DB(23)
+DB(P2) 14 27 28 48 -DB(P2)
GROUND 15 29 30 49 GROUND
DIFFSENS 16 31 32 50 GROUND
TERMPWRQ 17 33 34 51 TERMPWRQ
TERMPWRQ 18 35 36 52 TERMPWRQ
RESERVED 19 37 38 53 RESERVED
GROUND 20 39 40 54 GROUND
TERMINATED 21 41 42 55 TERMINATED
GROUND 22 43 44 56 GROUND
TERMINATED 23 45 46 57 TERMINATED
+ACKQ 24 47 48 58 -ACKQ
TERMINATED 25 49 50 59 TERMINATED
TERMINATED 26 51 52 60 TERMINATED
TERMINATED 27 53 54 61 TERMINATED
TERMINATED 28 55 56 62 TERMINATED
+REQQ 29 57 58 63 -REQQ
TERMINATED 30 59 60 64 TERMINATED
+DB(24) 31 61 62 65 -DB(24)
+DB(25) 32 63 64 66 -DB(25)
+DB(26) 33 65 66 67 -DB(26)
+DB(27) 34 67 68 68 -DB(27)
Notes

1 The conductor number refers to the conductor position when using
flat-ribbon cable.
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Table 10 defines the connector contact assignments for a 50 conductor primary bus that uses HVD

transceivers.

Table 10 - HVD contact assignments - A cable

Connector Connector
contact Cable contact
Signal name number conductor number Signal name
number
Set2 | Set1 Set1 | Set2

GROUND 1 1 1 2 2 26 GROUND
+DB(0) 2 3 3 4 4 27 -DB(0)
+DB(1) 3 5 5 6 6 28 -DB(1)
+DB(2) 4 7 7 8 8 29 -DB(2)
+DB(3) 5 9 9 10 10 30 -DB(3)
+DB(4) 6 11 11 12 12 31 -DB(4)
+DB(5) 7 13 13 14 14 32 -DB(5)
+DB(6) 8 15 15 16 16 33 -DB(6)
+DB(7) 9 17 17 18 18 34 -DB(7)
+DB(P) 10 19 19 20 20 35 -DB(P)

DIFFSENS 11 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
+ATN 15 29 29 30 30 40 -ATN

GROUND 16 31 31 32 32 41 GROUND
+BSY 17 33 33 34 34 42 -BSY
+ACK 18 35 35 36 36 43 -ACK
+RST 19 37 37 38 38 44 -RST
+MSG 20 39 39 40 40 45 -MSG
+SEL 21 41 44 42 42 46 -SEL
+C/D 22 43 43 44 44 47 -C/D
+REQ 23 45 45 46 46 48 -REQ

+1/0 24 A7 47 48 48 49 -1/0

GROUND 25 49 49 50 50 50 GROUND

Notes

1 The conduetor number refers to the conductor position when using
flat-ribbon-cable.

2 Two_sets of contact assignments are shown. Refer to table 2 to
determine which set of contacts applies to each connector.
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Table 11 defines the connector contact assignments for a 68 conductor primary bus that uses HVD

transceivers.
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Table 11 - HVD contact assignments - P cable

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

1 The conductor number refers to the conductor position when using
flat-ribbon cable.
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Table 12 defines the connector contact assignments for a 68 conductor secondary bus that uses HVD

transceivers.

Table 12 - HVD contact assignments - Q cable

Connector Cable Connector
Signal name contact conductor contact Signal name
number number number
+DB(28) 1 1 2 35 -DB(28)
+DB(29) 2 3 4 36 -DB(29)
+DB(30) 3 5 6 37 -DB(30)
+2DBR(21) 4 Z Q 29 I'\D(Q'i)
+DB(P3) 5 9 10 39 -DB(P3)
GROUND 6 1 12 40 GROUND
+DB(16) 7 13 14 41 -DB(16)
+DB(17) 8 15 16 42 -DB(17)
+DB(18) 9 17 18 43 -DB(18)
+DB(19) 10 19 20 44 *DB(19)
+DB(20) 11 21 22 45 DB(20)
+DB(21) 12 23 24 46 -DB(21)
+DB(22) 13 25 26 47 -DB(22)
+DB(23) 14 27 28 48 -DB(23)
+DB(P2) 15 29 30 49 -DB(P2)
DIFFSENS 16 31 32 50 GROUND
TERMPWRQ 17 33 34 51 TERMPWRQ
TERMPWRQ 18 35 36 52 TERMPWRQ
RESERVED 19 37 38 53 RESERVED
TERMINATED 20 39 40 54 TERMINATED
GROUND 21 41 42 55 GROUND
TERMINATED 22 43 44 56 TERMINATED
+ACKQ 23 45 46 57 -ACKQ
TERMINATED 24 47 48 58 TERMINATED
TERMINATED 25 49 50 59 TERMINATED
TERMINATED 26 51 52 60 TERMINATED
TERMINATED 27 53 54 61 TERMINATED
+REQQ 28 55 56 62 -REQQ
TERMINATED 29 57 58 63 TERMINATED
GROUND 30 59 60 64 GROUND
+DB(24) 31 61 62 65 -DB(24)
+DB(25) 32 63 64 66 -DB(25)
+DB(26) 33 65 66 67 -DB(26)
+DB(27) 34 67 68 68 -DB(27)
Notes

1 The conductor number refers to the conductor position when using
flat-ribbon cable.
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Table 13 defines the connector contact assignments for a 68 conductor primary bus that uses HVD or LVD
transceivers.

Table 13 - HVD and LVD contact assignments - nonshielded alternative 4 connector

HC?St Connector Connector HC?St
. Pin Pin .
Signal name contact contact Signal name
Length Length
number number
(note 2) (note 2)
12V CHARGE (note 1) Long 1 41 Long 12V GROUND (note 1)
12V (note 1) Short 2 42 Long 12V GROUND (note 1)
TZV (I ote 1) SIToTT ) LD Comng TZV-GROUND (mte 1)
12V (note 1) Short 4 44 Short MATED 1 (notg 1)
3,3V (note 1) Short 5 45 Long 3,3V CHARGE (note 1)
3,3V (note 1) 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)
-1I0 Short 1 51 Short +1/0
-REQ Short 12 52 Short +REQ
-C/D Short 13 53 Short +C/D
-SEL Short 14 54 Short +SEL
-MSG Short 15 55 Short +MSG
-RST Short 16 56 Short +RST
-ACK Short 17 57 Short +ACK
-BSY Short 18 58 Short +BSY
-ATN Short 19 59 Short +ATN
-DB(P) Short 20 60 Short +DB(P)
-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) Shert 29 69 Short +DB(P1)
-DB((15) Shott 30 70 Short +DB((15)
-DB(14) Short 31 71 Short +DB(14)
-DB(13) Short 32 72 Short +DB(13)
-DB(12) Short 33 73 Short +DB(12)
5v (note 1) Short 34 74 Short MATED 2 (notg 1)
5V (note-1) Short 35 75 Long 5V GROUND (note 1)
5V CHARGE (note 1) Long 36 76 Long 5V GROUND (noge 1)
SPINDLE-SYNC (note 1) Long 37 77 Long ACTIVE LED OUT (note 1)
I1MT_START (note 1) Long 38 78 Long DLYD_START (ndte 1)
CSID(0) (nnfn 1) Long 39 79 Long SCcsHD () (nr\i‘: 1)
SCsI D (2) (note 1) Long 40 80 Long SCsI D (3) (note 1)
Notes
1 See annex D for the definition of these signals.
2 The pins identified as being short and long only applies to the host connector and not the con-
nector on the SCSI device. All pins on the SCSI device connector are the same length.
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6 SCSI bus interconnect

6.1

SCSI bus interconnect overview

This clause defines the characteristics of interconnects used to connect SCSI parallel interface devices.
These interconnects are part of the SCSI path. See figure 4 for the topology of the interconnects that make
up a SCSI path. Examples of types of Interconnects are:

a) unshielded flat-ribbon cable;

b) unshielded flat twisted-pair ribbon cable;
¢) unshielded round twisted-pair cables;

d) shielded round twisted-pair cables;

e) backplanes

The
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components while achieving the desired signal transimission properties.
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interconnect is defined as the electrical media (including connectors and passive loads)
hect the TERMPWR, terminators, and SCSI devices in a SCSI bus.

function of the interconnect is to:

a) carry the signals,
b) carry the terminator power from TERMPWR sources to the terminaters;and
¢) to provide continuity between reserved pins and ground pins between devices and termina

mum driven signals shall result in received signals that meet thesrequirements contained in ¢
nals for this requirement include DB(0) through DB(31), DB(P);"DB(P1), DB(P2), DB(P3), G
5, BSY, SEL, ATN, REQ, ACK, DIFFSENS, and RESET., At least minimum TERMPWR
vered to the terminator from minimum sources per the requirements in clause 7.6.

requirements on interconnect components in this.clause are intended to produce intercha

SCSI bus cables

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

items under signal name |abelled TERMPWR and TERMPWRQ are not signals and are not
heet the cable charactefristics for signals in 6.3. See 6.4 for characteristics of TERMPV|
RMPWRAQ.

6.5 for characteristics of RESERVED lines.

rconnectiomof SCSI devices by means other than cables is allowed (e.g., by backplanes using
ng boards)y Detailed descriptions of these other means are not part of this standard; however,
ject to-the electrical characteristics presented in this standard. Examples of these el
racteristics are:

used to

tors.
ause 7.

/D, /0,
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a) characteristic impedance (see 6.3);

b) propagation delay (see 6.3);

¢) cumulative length (see 6.6 and 6.7); and
d) signal attenuation (see 6.3).

A primary bus carries an 8-bit or 16-bit data bus and the signals used to move information between SCSI
devices. A primary bus provides an 8-bit or 16-bit data transfer path. A secondary bus carries an additional
16-bit data bus that, used in conjunction with a 16-bit primary bus, provides a 32-bit data transfer path.

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

defi

nitions.
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6.3 Interconnect characteristics for signals

The minimum conductor size for signals should be as specified in table 14.

14776-112 © ISO/IEC:2002(E)

Table 14 - Recommended minimum conductor size

Recommended minimum conductor size

SE LVD HVD
3-meter 6-meter——12-meter———>12-meter——26-meter

cable cable (note) cable cable cable
All conductors except termi-| 0,050 92 mm? [0,080 42 mm? | 0,032 4 mm? | 0,080 42 mm? {0,050 92 mm?
nator power and reserved
lines
Single terminator power line| 0,080 42 mm? | 0,080 42 mm? N/A N/A NJA
Mdiltiple terminator power |0,050 92 mm?2 {0,050 92 mm?2| 0,032 4 mm2-0,080 42 mm? 0,050 92 mm?
lines

Note:

1 SE 6 meter cable applies to SCSI devices running at or below fast-5 data transfer rates.

2 For interconnects supporting LVD/SE multimode thedarger conductor size should be used.

3 The conductor size recommendations assume voltage drops only due to the cables (i.e., dogs
not include voltage drops due to connectors, ground effects. etc.)

The
imp
imp
diffe

for measurement techniques

SE characteristic impedance of the cable (s defined in table 15 and the differential chara
edance of the cable is defined in table 16. Two measurement techniques may be used to determine the
edance. The SE measurement technique is applicable to cables used with SE transceivs
rential measurement technique is applicable to cables used with differential transceivers. See

Cteristic

rs. The
annex F
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Table 15 - SE characteristic impedance of cable at maximum indicated data transfer rate

Description

SE characteristic impedance

two signals in the same cable

Fast-5 (note 1) Fast-10 Fast-20
(ohms) (ohms) (ohms)
Maximum for REQ and ACK signals 96 96 96
Nominal for REQ and ACK 84 84 90
signals
Minimum for REQ and ACK signals 72 72 84
Maximum, all other signals 96 96 100
Nominal, all other signals 84 84 90
Minimum, all other signals 72 72 80
Maximum difference between any 12 12 12

Note:

previous standards.

ated.

1 The SE characteristic impedance of fast-5 isequivalent to the SE characteristic
impedance of fast-10 because of differenf\measurement techniques used in

2 Cables meeting the requirements for-higher data transfer rates improve mar-
gins for lower data transfer rates.
3 Values specified by the transferrate corresponding to the maximum rate sup-
ported by the interconnect shall apply even if a slower transfer rate is negoti-
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Table 16 - Differential characteristic impedance of cable at indicated data transfer rate

Differential (ohms)
Description
Fast-10 Fast-20 Fast-40
Maximum for REQ and ACK signals 160 160 135
Nominal for REQ and ACK 122 122 N/A
signals
Minimum for REQ and ACK signals 115 115 110
Maximum, all other signals 160 160 135
Nominal, all other signals 122 122 N/A
Minimum, all other signals 115 115 110
Maximum difference between any 20 20 N/A
two signals in the same cable
Note:
1 Cables meeting the requirements for higher data-transfer rates improve mar-
gins for lower data transfer rates.
2 Values specified by the transfer rate corresponding to the maximum rate sup-
ported by the interconnect shall apply:even if a slower transfer rate is negoti-
ated.

The maximum propagation delay of any signal on SCSI cables shall be 5,4 ns/m or a maximum
propagation delay of 135 ns for the entire bus.

Thg maximum sine wave signal attequation shall be 0,095 dB maximum per meter at 5 MHz, mg¢asured

diffgrentially or a maximum sine wave signal attenuation of 1,41 dB at 5 MHz for the entire bus measured
diffgrentially.

6.4 Decoupling characteristics for TERMPWR and TERMPWRAQ lines

Thg TERMPWR and-TERMPWRAQ lines should be decoupled at each terminator with at least 2,2| uF and
not |greater than0 uF bypass capacitor.

Seq 7.6 and\10 for additional information.
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TERMPWR

Terminator (7))
1 2
c — ° —_
7]
[ ) (&)
7]

_ °

6.5

The

RE$ERVED lines shall have continuity from one end of the SCSI bus te the other end.

6.6

The

Note: 2,2 uF < C <10 uF
Figure 22 - Terminator decoupling example

Connection requirements for RESERVED lines

RESERVED lines shall be left open in the bus terminator assemblies and in the SCSI devig

Cables used with SE transceivers

maximum distance between terminators when using SE transceivers shall be as defined in tal

Table 17 - SE maximum.distance between terminators

es. The

le 17.

Number of attached SCSI Maximum distance between terminators (meters) (note 1)
devices Fast-5 Fast-10 Fast-20 (note|2)
1 to 4 maximum capacitance-(25 6 3 3
pF) SCSI devices
5 to 8 maximum ¢apacitance (25 6 3 1.5
pF) SCSI devices
9 to 16 maximum capacitance (25 6 3 note 3
pF) SCStdevices

Note:

1 Forenvironmentswhere all elements of the bus (cables . _device interfaces environmental
\y y y

noise and other values) are controlled to be better than minimally required, it may be
possible to extend the path length and device count (see note 7 in 7.2.4).

2 It is recommended that the devices be uniformly spaced between terminators with the
end devices located as close as possible to the terminators.

3 Extending the device count beyond sixteen requires restrictions beyond the those speci-
fied in this standard.

4 The negotiated transfer rate shall have no effect on the SE maximum distance between
terminators.

5 If the SCSI device(s) have less than 25 pF capacitance it may be possible to extend the
path length and device count (see note 7 in 7.2.4).

The stub length when using SE transceivers shall not exceed 0,1 meter. The stub length is measured from

SCSI Parallel Interface-2

53


https://iecnorm.com/api/?name=f8eece2381d93534b70eb81892718642

14776-112 © ISO/IEC:2002(E)

the transceiver to the connection of the SCSI bus path (see figure 4). The spacing of devices on the SCSI
bus path should be at least three times the stub length to avoid stub clustering (See annex G).

The following requirements based on the connector contact assignments in 5.4.1 ensure that all SCSI
round cables may be used with either SE or differential transceivers:

a) In the P cable and Q cable conductor pairs #47-48 (ACK, ACKQ) and #57-58 (REQ, REQQ) shall
be in the cable core;

b) In the P cable and Q cable, if there are more than three conductor pairs in the cable core,
conductor pairs #47-48 (ACK, ACKQ) and #57-58 (REQ, REQQ) shall not be adjacent to each other;
¢) In the A cable conductor pairs #37-38 (ACK) and #47-48 (REQ) shall be in the cable core;

d) In the A cable, if there are more than three conductor pairs in the cable core, conductor pairs
#37-38 (ACK) and #47-48 (REQ) shall not be adjacent to each other;
i ; ble;
f) Each cable conductor pair shall consist of the signal return and its associated signal.

Seq annex E for information on interconnecting busses of different widths.
6.6.1 SE ground offset

Thg magnitude of the ground offset voltage between logic grounds on any two.device connectors ghall be
lesgq than 50 mV at any frequency detectable by the receiver.

6.7 Cables used with differential transceivers

Bal@inced interconnect media (e.g., twisted-flat, discrete wire twisted pairs, matched printed circuit board
races) should be used with differential transceivers.

Thg maximum distance between terminators when using/differential transceivers shall be as ddfined in
table 18.

Table 18 - Differential-maximum distance between terminators

Maximum distance between terminators (meters) (note 1))
Interconnect
Fast-5 Fast-10 Fast-20 Fast-40
Point-to-point intercennect 25 25 25 25 (note )
Multidrop interconnect 25 25 25 12
Note;

1 Eérenvironments where all elements of the bus (cables, device interfaces, environmental
moise and other values) are controlled to be better than minimally required, it may be post
sible to extend the path length and device count (see note 7 in 7.2.4).

2-SCStdevices shattbe withima stub tengthof the termimation (see figure 47-

3 Values specified by the maximum distance between terminators shall apply even if a
slower transfer rate is negotiated.

6.7.1 HVD stub length and spacing

The stub length and spacing when using HVD transceivers shall be as defined in table 19.
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Table 19 - HVD stub length and spacing requirements

Maximum . .
transfer rate HVD Stub length and spacing requirements
The stub length shall not exceed 0,2 meter. The stub length is measured from the
Fast-5 . . . .
Fast-10 transceiver to the connection of the SCSI bus path. The spacing of devices on the
SCSI bus path should be at least three times the stub length to avoid stub clustering
Fast-20
(See annex G).
The stub length shall not exceed 0,1 meter. The difference in stub length shall be less
than 1.27 cm for the REQ, ACK, DATA, and PARITY signals. Stub length differgnces
on the + and - signals of the same differential line should be minimized. The Sfub
length is measured from the transceiver to the connection of the SCSI bus-path{ The
spacing of devices on the SCSI bus path shall be as indicated in table,20.
Table 20 - Minimum stub connection spacing rules for’'HVD SCSI devices
Fast-40 o Minimum spacing between stub connectors (meters)
Transmission
mode 40 pF/m 65 pF/m 90-pF/m 115 pF/im | 140 pA/m
(note) (note) (note) (note) (note)
HVD 0,20 0,12 0,09 0,07 0,06
Note: Media capacitance with ©io‘devices attached measured between a
signal conductor and ground when all other conductors in the path are
connected to ground.
6.72 LVD stub length and spacing
Theg stub length when using LVD transceivers shall not exceed 0,1 meter. The difference in stulp length
shall be less than 1,27 cm for theXREQ, ACK, DATA, and PARITY signals. Stub length differences pn the +
and| - signals of the same differential line should be minimized. The stub length is measured from the stub
connection (see 4.1.4) to the-end of the stub. The spacing of devices on the SCSI bus path shdll be as
indicated in table 21.
Table 21 - Minimum stub connection spacing rules for LVD SCSI devices
Minimum spacing between stub connections (meters)
Transmission
mode 40 pF/m 65 pF/m 90 pF/m 115 pF/im | 140 pF/m
(note) (note) (note) (note) (note)
LvVD 0,36 0,22 0,16 0,13 0,10
Note: Media capacitance with no devices attached measured between a
signal conductor and ground when all other conductors in the path are
connected to ground.
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7 SCSI parallel interface electrical characteristics

71

The

SCSI parallel interface electrical characteristics overview

SCSI parallel interface may use the following transmitter implementations:

a) SE passive negation;
b) SE active negation;
c) HVD;

d) LVD.

LVD/MSE transmitters support SE active negation. LVD/MSE device may be damaged if exposed to SE

passive negation voltages

If a
imp|

The

The

SC$I device is plugged into a bus that contains LVD transceivers (see 7.5).

For

apply.

For
6.5

allowving optional internal termination provided the internalrtermination conforms with 7.2.1, 7.3.1,
1 when enabled and the SCSI device, including theldisabled termination, conforms with 7.2.4, ¥.3.4, or
7.5]3 when the internal termination is disabled.

7.5.

In addition to the device electrical requirements-defined in the remaining subclauses of this clause

sha

transceiver fully complies with the requirements of more than one of the above-iran
ementations then it may interoperate with those transceiver types.

SE and HVD alternatives are electrically incompatible and cannot operate on the'same bus.

LVD and HVD alternatives are mutually exclusive and damage may occur'to*SCSI devices i

each transmitter implementation one or more different receiver and Capacitance specificatig

I meet the requirements specified in table 22 and table 23 at the device connector.

Table 22 - Electrical input requirements at the device connector

smitter

a HVD

ns may

measurements in this clause, SCSI bus termination is assumed to be external to the SCSI device. See
for the terminating requirements for the RESERVED:lines. SCSI devices may have provision for
7.4.1 or

devices

Value Minimum | Maximum| Notes

SH
Vo

E (passive negatjon).input | -0,5V D.C.| 5,5V D.C.| Absolute maximum at all operating condg
tage including the DIFFSENS connection for
sive negation) SCSI devices meeting th
and fast-10 requirements in table 24.

itions,
5E (pas-
b fast-5

SE
M

E (active negation) and -0,5V D.C.| 4,1V D.C.| Absolute maximum at all operating cond

itions,

BE.input voltage including the DIFFSENS connection for

SE (ac-

tive negation), and LVD/MSE SCSI devi

in table 24.

SCSI devices meeting the fast-20 requirements

ces, for

or

LVD input voltage (D.C.V+ | -0,5V D.C.| 4,1V D.C.| Absolute maximum at all operating conditions all

- signal to local ground) signals except DIFFSENS.

HVD input voltage (D.C. V +

See the ISO/IEC 8482:1993-12 for the absolute

or - signal to local ground) maximum at all operating conditions.
HVD input voltage A 17,25V | Absolute maximum at all operating conditions.
DIFFSENS
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Table 23 - Input current requirements at the device connector for lines not being driven by the

device
Value Maximum| Notes
MSE current magnitude 20 pA Measured from + or - signal V,y 0 to 4,1 V to local ground

D.C. each signal pin.

LVD current magnitude 20 pA Measured from + or - signal V|y < 2,5V to local ground

D.C. each signal pin.

7.2

7.2

Al

SE alternative

1 SE termination

S5CSI bus signals are common among all devices connected to the bus. Albsignal lines s

thall be

terminated at both ends with a terminator that is compatible with the type of transceivers used in the SCSI

dev|

SC$l device.

Al
exa

Terminators 'employing a 220 ohm resistor to 5 volts and a 330 ohm resistor to ground shall not be

7.2

ces. The termination points define the ends of the bus. These termination points may be intern

removed from the SCSI bus while the bus is in use.

ctly once at each end of the bus. The termination of each signal shall meet the following requir

other sources but shall not require such additional power for proper operation (see 7.6);

b) each terminator shall source current to the signal line whenever its terminal voltage is belo
D.C. and this current shall not exceed 22;4 mA for any line voltage above 0,5V D.C and 25,4
any line voltage between 0,5V D.C..and 0,2 V D.C. even when all other signal lines are drive
VD.C,;

c) the voltage on all released signal lines shall be at least 2,5V D.C.;

d) these conditions shall be‘met with any conforming configuration of targets and initiators as
at least one device is supplying TERMPWR,;

e) the terminator at each.end of the SCSI bus (see 7.2.4) shall add a maximum of 25 pF capa
to each signal.

f) the terminatorshall not source current to the signal line whenever its terminal voltage is abo
V D.C. except(terminators may source current when the voltage is above 3,24 V D.C. in appli
where the bus-is less than 0,3 m.

2 SE output characteristics

al to an

NOTE 3 - If the termination is provided and enabled within an SCShdevice that device should not pe

SE conductors not defined as RESERVED, SIGNAL RETURN, or TERMPWR shall be terminated

Ements:

a) the terminators shall be powered by the TERMPWR line and may receive additional powe} from

v 2,5V
mA for
h at 4.0
ong as
citance
ve 3,24

cations

used.

SE signals shall use either passive-negation or, except OR-tied signals (see 8.5), active-negation drivers.
Passive-negation drivers shall only be used in SCSI devices that support transfer rates no greater than
fast-10. Passive-negation drivers have two states, asserted and high-impedance. Passive-negation drivers
are usually implemented using an open-collector or an open-drain circuit. Active-negation drivers have
three states: asserted, negated, and high-impedance. Each signal sourced by an SCSI device shall have
the steady state D.C. output characteristics defined in table 24 measured at the SCSI device's connector.
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Table 24 - SE steady state output voltage characteristics

Driver Maximum SE steady state output voltage characteristics
Type | transfer rate
a) Vo, (low-level output voltage) = 0,0 V D.C.t0 0,5V D.C. at |5, =48
Passive Fast-5, mA (signal asserted);
negation Fast-10 b) Von (high-level output voltage) = 2,5 V D.C. to 5,25 V D.C. (signal
negated)
a) Vg, (low-level output voltage) = 0,0 V D.C.t0 0,5V D.C. at I =48
tctive FastS, mA (signal asserted);
negation l;zss';:-;% b) Von (high-level output voltage) = 2,5V D.C. to 3,7 V D.C{(signal

negated)

Note: SE steady state output voltage characteristics specified by transfer rate shall apply evén
if a slower transfer rate is negotiated.

The
the

58

NOTE 5 - It is recommended that drivers not source current above 3,72\ D.C.

NOTE 4 - Passive-negation drivers do not source current to achieve the Vg veltage level. They enter the
high-impedance state and rely on the terminator to source the current.

output characteristics (signal negated) for active-negation drivers shall be constrained to operate in
non-shaded areas of figure 23 for fast-20 devices and recammend for all others.
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50 mA

40 mA L

30 mA

2P mA
20 mA

10 mA
 MA O
D mA f :
V L 4,0V
3,24V 3.7V

Figure 23 - Active negation current vs. voltage

NQTE:6 - Figure 23 shows the allowed domains for the D.C. output characteristics of an active-negatipn
driver when negated. It is not intended to show A.C. output characteristics, which may be different due|to
other rnqnirnmnnfe such as slew rate epnr‘ifir\nfinnc Tomeasure-the actual device D . C. outdut
characteristics, it is necessary to vary the device load, so the test circuit shown in figure 24 is not
applicable to this measurement.

While active-negation drivers may be used on any non-OR-tied signal (see 8.5), their usage is particularly
valuable on the ACK, REQ, ACKQ, and REQQ signals, because these signals are vulnerable to glitches
on the true-to-false transition that could lead to false ACK/ACKQ or REQ/REQQ detection. Additional
benefit may be achieved by using active-negation drivers on the DATA BUS and parity signals when
operating in fast synchronous data transfer mode by reducing the skews between the first group of signals
(ACK, REQ, ACKQ, and REQQ) and the DATA BUS and parity signals.

All SE drivers shall maintain the high-impedance state during power-on and power-off cycles.

SCSI devices should meet the following specifications for all signals when measured on the test circuit
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shown in figure 24 with a load capacitor (C|) of 15 pF + 5%:

a) tise (rise rate) = 520 mv per ns maximum (0,7 V D.C. t0 2,3V D.C.);
b) ¢, (fall rate) = 520 mv per ns maximum (2,3 V D.C. t0 0,7 V D.C.).

The slew rates specified above are requirements for a driver when using the SE test circuit in figure 24
they are not the observed rise rate or fall rate that would be observed on an actual SCSI bus.

All other A.C. output timing specifications shall be measured with the test circuit shown in figure 24 with a
load capacitor (C ) of 200 pF + 5%. The driver output timing using the load in the test circuit represents the
timings defined in figure 43 and figure 44.

SCsl TP
Driver Q

47 Q + 5%

!

Device +\o5vV
Connector —T Co -

Figure 24 - SE A.C. test circuit
7.213 SE input characteristics

SCBI devices with power-on shall meet the requirements in 9.3.1 and 9.3.2 and the elgctrical
characteristics in table 25:0n' each signal (including both receivers and disabled drivers).
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Table 25 - SE input voltage characteristics

Maximum SE input voltage characteristics
transfer rate
a) V. (low-level input voltage) = 0,0 V D.C. to 0,8 V D.C. (signal true);
b) V| (high-level input voltage) = 2,0 V D.C. to 5,25 V D.C. (signal false)
Fast-5 c) I, (low-level input current) =- 0,4 mAto 0,0 mA atV,=0,5V D.C;
d) I}y (high-level input current) = 0,0 mAto 0,1 mA atV,=2,7V D.C;
€) Minimum input hysteresis = 0,2 V D.C.
a) V,_ (low-level input voltage) = 0,0 V D.C. to 0,8 V D.C. (signal true);
b) V| (high-level input voltage) = 2,0 V D.C. to 5,25 V D.C. (signalfalse)
Fast-10 c) I (low-level input current) = + 20 pA at V; = 0,5V D.C;
d) l|4 (high-level input current) = + 20 pA at VvV, =2,7V D.C;
€) Minimum input hysteresis = 0,3 V D.C.
a) V| (low-level input voltage) = 1,0 V D.C. maximum(signal true);
b) V| (high-level input voltage) = 1,9 V D.C. minimum (signal false)
Fast-20 c) I (low-level input current) = + 20 pA at V; 0,5V D.C;
d) I}y (high-level input current) = + 20 pA at\4=2,7 V D.C;
€) Minimum input hysteresis = 0,3 V D.C«
Note:

1 SE input voltage characteristics specified by the-maximum transfer rate shall apply even |f
a slower transfer rate is negotiated.

2 Due to the tighter voltage thresholds for fast-20; the power supply should have a maximum
15% tolerance of the nominal voltage.

3 All values apply to both active negationt@nd passive negation devices.

Theg

phy
folld

SC
exc

Theg
pro

transient leakage current that mayccur (e.g. with some ESD protection circuits) at the

time of

sical insertion of an SCSI device-is'an exponentially decaying current that does not excged the
wing specifications:
a) ||y yp (hot-plug high-level’input current peak value excluding the first 10ns) = +1,5 mA at ;= 2,7
VD.C,;
b) Typ (transient ecurrent duration to 10 % of peak value) = 20 ys maximum.
B| devices with pewer-off should meet the above I, and ||y electrical characteristics on each signal,
bpt at time of‘physical insertion, when ||y yp and Tp prevail.
nominahswitching threshold should be 1,4 V D.C. to achieve maximum noise immunity and td ensure

per,opéeration with complex cable configurations.

SC

I devices should incorporate a glitch filter function on REQ/REQQ and ACK/ACKAQ signals to reduce
or eliminate the effect of glitch pulses.

If implemented, the glitch filter period shall not be so long as to mask out the subsequent valid transition
edges of the incoming REQ/REQQ and ACK/ACKAQ signals.

7.2.4 SE input and output characteristics

The SE signals shall have the characteristics defined in table 26 when measured at the SCSI device's

con

nector.
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Table 26 - SE input and output electrical characteristics

Maximum SE input and output electrical characteristics
transfer rate
E a) Maximum signal capacitance = 25 pF, measured at the beginning of the stub
ast-5 (see figure 4).
a) I, (Leakage current) =-20 yAto+ 20 yAat vV, =0,0 VD.C. t0 5,25 V D.C.
Fast-10 (high-impedance state);
ast- b) Maximum signal capacitance = 25 pF, measured at the beginning of the stub
(SeeTigure 4J.
a) I (Leakage current) =-20 yAto + 20 pA at vV, =0,0 V D.C. to 4,1V D.C.
Fast-20 (high-impedance state);
ast- b) Maximum signal capacitance = 25 pF, measured at the beginning of theg stub
(see figure 4).
Note:
1 SE input and output voltage characteristics specified by the maximuni transfer rate shall
apply even if a slower transfer rate is negotiated.
2 All values apply to both active negation and passive negation.devices.

NOTE 7 - It is practical to design devices with a lumped capacitanee-of less than 16 pF. Devices without a
switchable terminator may reduce this node capacitance even further. A decrease in lumped capacitance
of the node and a uniform increase of the impedance alanhg the SCSI bus towards an optimum valjie
improves the margin and may allow for a greater number{of)attached devices. Backplane designs give the
implementor the possibility of increasing the margins and connecting a greater number of devices to the
bus.

7.3 LVD alternative

7.3/1 LVD termination

Theg electrical characteristics of LVD bus termination shall be as specified in this subclause. Figure 25
shogws the Vg and V, measurement points, referenced to local ground, for the differential SRI-2 bus
terminator.

- SIGNAL

Va[

POWER

BUS
TERMINATION
CIRCUITRY

Vel s sIGNAL

Figure 25 - Differential SPI-2 bus terminator

Figure 25 through figure 30 define the measurement points for the LVD terminators. Electrical
characteristics shall meet the requirements in table 27 and table 28.
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Va| - SIGNAL

POWER

BUS +
TERMINATION @m lgit
CIRCUITRY

Vg [+ SIGNAL

CURRENT IS DRIVEN, VOLTAGE IS MEASURED

Figure 26 - Test circuit for terminator differential impedance

Thg requirements on the LVD bus termination that relate to differential impedance are specified in figure 26
and table 27. Figure 27 and table 27 show the allowed ranges for Igij¢ and Vs in figure 2/6. The
requirements that relate to differential impedance are specified in figure 27 and table 27. Table 27
spegifies the allowed ranges for |y and Vg in figure 26. The terminator bias voltage Vgias (Vgids is the
voltage measured when 1=0 in figure 27) shall have the values measured between V4 and V, as measured
at My in figure 26 with the range values defined in table 27 in the LVD impedance and Vg tests ¢olumn.

CURRENT-\(I)
+

Imax

Figure 27 - Termination I-V characteristics for differential and common mode impedance tests
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Va[ - SIGNAL

BUS
TERMINATION
CIRCUITRY

Vg L+ SIGNAL

VOLTAGE IS DRIVEN, CURRENT IS MEASURED

Figure 28 - Test circuit for termination common mode impedangcé test

Theg requirements that relate to common mode impedance are specified in figure 27 and table 27| Table
27 specifies the allowed ranges for Iy and Vg in figure 28. The terminator bias voltage Vgias (Mgias iS
the|voltage measured when | = 0 in figure 27) shall have the values¢neasured between V4, and V, as
measured at Vg, in figure 28 with the range values defined in table.27in the common mode impedance

and Vgas tests column.

Table 27 - I-V requirements for LVD impedance,.common mode impedance, and Vg|ag tests

LVD impedance and Vgjps | Common mode impedance
Values
(figure 27) tests (note) and Vpgas tests
(figure 26) (figure 28)
V4 (mV) 100 1125
Vy (mV) 125 1375
V3 (V) 1,0 2,0
Vi (V) -1,0 0,5
knax (MA) 9,00 N/A
Imin (MA) -11.25 N/A
S1 (ohms) T00 T00
S, (ohms) 110 300
Measurement D.C. D.C.
Note: Vo + Vg =2,5+ 0,2V (figure 26)

The requirements on termination that relate to electrical balance are specified in figure 29, figure 30, and
table 28. The voltage Vig4t1 in figure 29 is varied over frequencies of 0 to 40 MHz with amplitude varied
over the range Vyn to Vyax specified in table 28 while the voltage named AV in figure 29 is measured.
The maximum difference between values of AV (AV in figure 29) measured during this test shall be as

specified in table 28.
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- SIGNAL

POWER

BUS

TERMINATION
CIRCUITRY

0 TO 40 MHz

_.___G“___

AVyax

VB Aot |

Note: AV =V, - Vg + SIGNAL

R

+
? Vtest1
=

Figure 29 - Termination balance test configuration

AVyin

Note: OV = AV ax = AVmin

Figure 30 - Termination balance test data definition

Table 28 - Values for LVD termination balance test

Value LVD
VMIN (Viestt peak) 0,7
Vmax (Viest1 peak) 1,8

R (ohms)

100 + 0,01%

oV

20 mV max

Note:

AV - Input impedance for instrumentation > 10 Kohms
Viest1 SWept through all values between Vyn and Vyax
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7.3.2 LVD driver characteristics

The LVD driver shall provide balanced asymmetrical sources that provide current from positive supply
voltage to one signal line while sinking the same current to ground from the other signal line as shown in
figure 31. Diagonally opposite sources operate together to produce a signal assertion or a signal negation.
An assertion is produced when positive supply voltage current is sourced from source 4 to the +signal line
and source 2 sinks the same current from the -signal line to ground. A negation is produced when positive
supply voltage current is sourced from source 1 to the -signal line and source 3 sinks the same current
from the +signal line to ground.

POSITIVE SUPPLY VOLTAGE

LVD SIGNAL SOURCES
LVD
RECEIVER

/\

3 2
LVD SIGNAL SOURCES
GROUND
) 9

+SIGNAL -SIGNAL

Figure 31 - LVD transceiver architecture

Balanced transmissions occur when the changes in +SIGNAL current and the changes in the -$IGNAL
curfent precisely.cancel each other. The balance is important to reduce EMI and common mode [signals.
Asximmetry occurs when the intensity of the source 2 and 4 assertion pair is different from the sourge 1 and
3 ng¢gation pair. To compensate for the negation biasing effect of the terminators, the 2 and 4 assertion pair
is sfrongerthan the 1 and 3 negation pair.

LVE deivere cshall maat tha csnacifications-in-annax A
Y -EFS-SHaT- e e Re-SPeEHHEaHO RS/

7.3.3 LVD receiver characteristics

LVD receivers shall be connected to the +signal and -signal as shown in figure 31. An example of an LVD
receiver is shown in figure 32. LVD receivers shall meet the requirements in annex A.
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TO LOGIC

=+

+SIGNAL \ ‘ -SIGNAL

7.3
Cap

As

The
disq

sanmje nominal D.C. level on the +signal and the -signal as specified in table 29. The driving sour

the

l BIAS CURRENT

LOCAL GROUND

Figure 32 - LVD receiver example
4 LVD capacitive loads
acitive loads on differential SCSI busses shall meet the requirements specified in this subclaus
shown in figure 33 there are three components to differéntial SCSI bus capacitive loading:
a) -signal to local ground (C1);
b) +signal to local ground (C2); and
c) -signal to +signal (C3).

values C1, C2, and C3 represent measurements between the indicated points and do not rg
rete capacitors. Capacitance me&asurements shall be made with a nominal 1 MHz source

instrumentation shall apply~atrA.C. signal level less than 100 mV rms.

be.

present
ith the
ice from
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- SIGNAL

C1

LOCAL

GROUND

STUB CONNECTION
(@]
W

C2

+ SIGNAL

Figure 33 - Capacitive loads

Table 29 - Values for LVD capacitive loads

Capacitance measurement | Maximum (1) Notes
C1 (pF) 20 @V=0,7 to 1,8 V D.C. -sig/gnd
C2 (pF) 20 @V=0,7 to 1,8 V D.C. +sig/gnd
C3 (pF) 10 @V=0,7 to 1,8 V D.C. both - and +sig/gnf
V is the same for both sigs £100mV
| C1-C2](pF) 1,5 REQ, ACK, DATA and PARITY (same signal)
| C45C2 | (pF) 3 all other signals (same signal)
| CH(y - C1(REQ) | (pF) 2 For DATA(i) i = 0-15 and PARITY (i) i = O[1
['C2() - C2(REQ) | (pE) 2 For DATA() i = 0-15 and PARITY (i)} i = 0|1
| C1(j) - C1(ACK) | (pF) 2 For DATA(i) i = 0-15 and PARITY (i)i = 0,1
| C2(i) - C2(ACK) | (pF) 2 For DATA(i) i = 0-15 and PARITY (i)i = 0,1
note:

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

Devices containing the enabled bus termination shall have maximum values 1,5 times the maximums
listed in table 29. Differential bus termination circuitry that is not part of a device shall have maximum
values 0,5 times the maximums listed in table 29.
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7.3.4.1 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. Requirements are defined in this subclause to avoid adverse affects from release glitches.

SCSI devices shall incorporate the requirements specified in table 30 when using LVD drivers and
optionally may incorporate the requirements when using other drivers. The usage of active negation
increases cross talk noise margin and increases the true-to-false transition speed as compared to passive
negation.

Table 30 - Glitch management requirements for devices using LVD drivers

Signals Mode Actn-/e Transmitting device Receiving devicel
negation
BYY, SEL, RST| I,T P
ACK, ATN I R The initiator shall wait fora BUS | Starting,noslater than a Bus Set-
FREE phase (note) before re- tle Delay\after releasing the BSY
leasingthe ACKand ATN signals | signal; the target shall ignore the
from the actively negated state. | ACK'and ATN signals until a sub-
sequent connection.
REQ T R The target shall wait 2,5 x (Bus” | The initiator shall begin t¢ ignore
Settle Delay) after releasing the | the REQ signal within 1,5 x (Bus
BSY signal before releasing the | Settle Delay) of the transition of
REQ signal from the\actively ne-| the BSY signal from true(to false
gated state.
C|D, I/0, MSG T R After a selection or reselection No glitch management rgquired.
phase, thiese signals shall not be
released until the BSY signal is
released.
DATA BUS I,T P The transmitting device shall re-| No glitch management required.
(PELECTION lease all false data bits during
and these phases.
RBELECTION
phases)
DATA BUS KT R No glitch management required. | No glitch management required.
(During
nformation
trangfers)
Key: | = initiator; P = prohibited; R = required; T = target

Note: BUS FREE phase starts a Bus Settle Delay after the BSY and SEL signals are both false.

7.3.5 SE/HVD transmission mode detection

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

LVD termination shall drive the DIFFSENS line as specified in 7.3.5.1 and LVD SCSI devices shall sense
the DIFFSENS signal as specified in 7.3.5.2.
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Devices and terminators connected to the DIFFSENS line shall comply with the requirements in table 22
and table 23.

7.3.5.1 LVD DIFFSENS driver
The LVD DIFFSENS driver sets a voltage level on the DIFFSENS line that uniquely defines a LVD

transmission mode. LVD terminators and multimode terminators (see 7.4.1) shall provide a LVD
DIFFSENS driver according to the specifications in table 31.

Table 31 - LVD DIFFSENS driver specifications

Vatue max— nontimnat i notes

Vg (volts) 1,4 1,3 1,2
when | = 0 (shorted to
ground) to 5 mA

los (MA) 15 5 With TERMPWR at|operational levels|and
Vo =0.
| [nput current D.C.| (uA) 10 With termirator disabled.
Input sink current D.C. (UA) | 200 20 Required to prevent the line from floaling and
at Vg =2,75V toensure the HVD DIFFSENS driverq domi-

nate the LVD DIFFSENS drivers.

Note:
- All requirements apply at the terminator bussing:connection (see figure 4).
- All measurements per figure 34.

lo DIFFSENS

DIFFSENS DRIVER Vo BoSNECTON

1°

Figure 34 - LVD DIFFSENS driver signal definitions

7.3.5.2 LVD DIFFSENS receiver

LVD SCSI devices shall incorporate a LVD DIFFSENS receiver that detects the voltage level on the
DIFFSENS line for purposes of informing the device of the transmission mode being used by the bus. The
LVD DIFFSENS receiver shall be capable of detecting SE, LVD, and HVD SCSI devices. Table 32 and
figure 35 define the receiver input levels for each of the three modes.
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DIFFSENS
% o Ib
W= T IN n
QO |, DIFFSENS 5
>0 N RECEIVER o
Nz FUNCTION )
O O
O o
Figure 35 - DIFFSENS receiver function
Table 32 - DIFFSENS receiver operating requirements
V;, range Sensed differential driver type
-0,35V to +0,5V SE
>+0,5V to < 0,7V indeterminate for-detecting a driver type
0,7V to 1,9V LvVD
>1,9V to <24V indeterminate for detecting a driver type
2,4V to 5,5V HVD

Note:

Input resistance (Vin/lin) shall be 200 Kohms to 250 Kohms @ Vin < 2,7V
under all conditions of power supply (i.e., power on, power off, power
transients)

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

input resistance réquirement is for purposes of providing ground reference if no DIFFSENS dri
nected to the bus and to ensure that the DIFFSENS receivers do not load the DIFFSENS
bssively and«o.ensure that SE mode is detected.

ices shall-not allow the signal drivers to leave the high impedance state during initial power

both of thefollowing conditions are satisfied:

bers are
drivers

on until

Ntl ! . : 1 £l : 1 o £ ot —ann !
d) UIC UCVILLT 15 LdpPdlIT Ul'TUyILal UPCTdlUImT 1ol dt'1i©ast TUU TS, allu

NOTE 8 - Note: The 100 ms delay allows time for the DIFFSENS pin to connect after the initial power
connection (in the case of insertion of a device into an active system), or allows time for the power

distribution system to settle.

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

A device shall not change its present signal driver or receiver mode based on the DIFFSENS voltage level
unless a new mode is sensed continuously for at least 100 ms.

An example implementation of an LVD DIFFSENS receiver is shown in figure 36. The reference voltage
tolerance is greater on the higher voltage reference. This allows a simple resistor divider between V¢ and
ground for the references. The 100 ms requirement is implemented in logic in this example and is not
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shown in the figure 36.

DIFFSENS RECEIVER FUNCTION BOUNDARY

HIGH
VOLTAGE
DIFFERENTIAL

1,9V TO 2,4V —

BHSENS
NE

3 LOW
VOLTAGE
220K ____ 01pF DIFFERENTIAL
! - —
|
|
[ 0,5VTO0,7V —
! SINGLE
: ENDED
|

INPUTS HIGH IMPEDANCE
(<30 pA @ 0 TO 2,75 v)

Figure 36 - LVD DIFFSENS receiver example
7.4 LVD/MSE multimode’alternative

7.411 LVD/MSE multimode termination
Figlire 37 shows'the architecture of the multimode terminator.

Multimode-terminators sense the DIFFSENS line while sourcing the DIFFSENS signal with the LVD levels
(se¢ table)31). The DIFFSENS line being grounded indicates that one or more SE SCSI devices or SE
ter$inators are attached to the bus. A multimode terminator shall switch to the termination mode that is
appropriate for the bus based on the value of the DIFFSENS input voltage. The appropriate mode is
indicated in table 32.

When operating in the LVD mode the requirements in 7.3 and LVD requirements in table 22 shall apply.
When operating in the MSE mode SE termination requirements in 7.2 and MSE requirements in table 22
shall apply.

Multimode terminators are required to provide a ground driver (similar to that described for multimode
transceivers) for purposes of establishing a ground reference for the SE transmission lines. The ground
driver shall turn on and remain on while the DIFFSENS line indicates SE operation. When turned on
ground drivers shall appear resistive with the following performance requirements:

<0,5V @ +5 mA, > -0,5V @ -5 mA.
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The requirements for the multimode terminator ground driver are different from those for the multimode
transceiver ground driver (see 7.4.4) because the devices provide the bulk of the grounding. Devices may
be located far from the ends of the bus where ground references are more important.

NOTE 9 - There is at least one hard ground on the +SIGNAL line when operating in MSE mode (caused
by the devices and/or terminators that are single-ended). This hard ground provides a return path for any
low frequency currents in the +SIGNAL line.

NOTE 10 - The disabled ground driver capacitance should match the capacitance of the disabled
assertion and negation drivers.

When operating in an HVD environment the voltage on a termination contact may reach as high as 15V
above local ground due to allowed common mode transients for HVD. Multimode termination is not
recommended for HVD environments unless the common mode voltages in the environment are controlled
to spfe levels for SE and LVD SCSI devices (see table 22).

NOTE 11 - When using only the SCA-2 connector (see 5.2.4) the SE, LVD, and HVD connectar-contact
numbers allow switching between all three modes. In this case the terminator may switch to'HYD modg if
so indicated by the DIFFSENS line.

LVD MSE
TERMINATOR TERMINATOR
U (SWITCHABLE) L (SWITCHABLE)
.
DIFFSENS DIFFSENS MSE
DRIVER RECEIVER | GROUND
DRIVER
’> ’> (SWITCHABLE)
> > > >
LOCAL GROUND
(7 GROUND LINES
FROM THE BUS)
TERMPWR DIFFSENS  -SIGNAL +SIGNAL <«— LVD SIGNALS
TERMPWR DIFFSENS  -SIGNAL GROUND --— SE SIGNALS

LOGIC CONNECTIONS NOT SHOWN

Figure 37 - Multimode terminator architecture

7.4.2 LVD/MSE multimode transceiver characteristics
The architecture for the multimode transceiver is shown in figure 38.

The contact assignments in table 8, table 7, table 6, and table 13 provide compatible alignment of the pins
between SE and LVD for all connector alternates. This alignment allows a single interface to supply MSE
and LVD transceivers within the same device. It is not the intent to define a dynamically changing
transmission mode but rather to prevent incompatible devices from attempting to interoperate.

When operating in an HVD environment the voltage on a transceiver contact may reach as high as 15V

above local ground due to high allowed common mode transients for HVD. LVD/MSE multimode
transceivers are not recommended for exposure to HVD environments unless the common mode voltages
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in the environment are controlled to safe levels for SE, LVD, and LVD/SE multimode SCSI devices (see
table 22).

The LVD/MSE multimode transceiver shall meet the requirements in 7.3.5.2.

LVD/MSE multimode transceivers shall be set to the appropriate mode by sensing the output of the
DIFFSENS receiver. If the DIFFSENS receiver indicates SE the LVD/MSE multimode transceiver shall
follow the SE requirements in 7.2 and MSE requirements in table 22. If the DIFFSENS line indicates LVD
mode the LVD/MSE multimode transceiver shall follow the requirements in 7.3. If HVD operation is
indicated by the DIFFSENS receiver all signals (except DIFFSENS) shall be set to a high impedance state
(> 100K ohms to the local ground) (see 7.5.4).

NOTE 12 - Protocol chips may offer SE fast-40 signals to drive separate LVD or HVD transceivers. These

fast-40-SEsignalsarenot-specifiedfordirectconnectontoaS6SHbus:
r—— — =,— — 1 - — 1
Veea ! Vees
I
I
LVD SIGNAL DRIVERS r
r— — 1 r—
[ | MSE [
MSE
[ | CIRCUITRY (\MSE NEGATION
L — — 4 | RECEIVE DRIVER

LVD TNV 4
RECEIVER ‘ri>
rr————— . /\ F- -

f
|
|
| MSE
|
|
|

MSE
5ROUND ASSERTION|
DRIVER DRIVHR

______ L —

LVD SIGNAL DRIVERS

_\\JL_“““
L
e

GROUND ‘j
SE- GND “SIGNAL
LVD:  +SIGNAL -SIGNAL

: : It 4
- reriecuure

7.4.3 Power for LVD/MSE multimode transceivers

Power for the differential transceivers may be supplied from a different source than the power for the MSE
transceivers. This enables the MSE voltage levels while allowing the differential transceivers to have lower
voltages to reduce chip power or for compatibility with low voltage logic levels.

7.4.4 Ground drivers

When using the multimode driver architecture described in figure 38 a MSE driver is required for the

ground side of the driver. The ground driver provides the connection to ground for the SE ground line
associated with the SE -signal line. When the MSE alternate is implemented the signal ground connections
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sho

uld be through the ground drivers to allow switching to LVD mode.

When turned on, ground drivers shall appear resistive with the following performance requirements: <0,5V
@ +25 mA, > -0.5V @ -25 mA. Ground drivers shall remain on for the entire time the device is powered
and is sensing a SE transmission mode from the DIFFSENS receiver. Ground drivers are not required to

imp

lement any slew rate controls.

7.5 HVD alternative

7.5.

1 HVD termination

All SCSI bus signals are common among all devices connected to the bus.

Al
mo

HVD signals consist of two lines denoted +SIGNAL and -SIGNAL. A signal is true when +8|

NAL is

e positive than -SIGNAL, and a signal is false when -SIGNAL is more positive than *SIGINAL. All

assligned HVD signals described in table 10, table 11, table 12, and table 13 except)TERMPWR,

DIF
tern
inte]

The
sho

Ele

Theg
26

req
spe|

me
test

The
33
the

FSENS, RESERVED, and GROUND shall be terminated at each end of the SCS) bus w
hination that is compatible with terminators defined in this subclause. Termination points
rnal to an SCSI device.

NOTE 13 - If the termination is provided within an SCSI device, that device should not be removed frg
the SCSI bus while the bus is in use.

electrical characteristics of HVD bus termination shall be as speeified in this subclause. Fi
ws the placement of the termination circuitry between the signals-and the local ground.

ctrical characteristics shall meet the requirements in figure 25 through figure 30, table 33, and t

requirements on the HVD bus termination that relate.to differential impedance are specified

bnd table 33. Figure 27 and table 33 show thelallowed ranges for Iy and Vg in figure 3
Lirements that relate to differential impedanée.are specified in figure 27 and table 33. T
cifies the allowed ranges for I and Vi in figure 26. The terminator bias voltage Vgias (Vg4

vollage measured when | = 0 in figure 27)%shall have the values measured between V, an

sured at Vs in figure 26 with the rangé&*values defined in table 33 in the HVD impedance an
5 column.

requirements that relate to common mode impedance are specified in figure 27 and table 33
specifies the allowed ranges for gy and Vg in figure 28. The terminator bias voltage Vgas (
voltage measured when\l = 0 in figure 27) shall have the values measured between V an

measured at V) in figure 28 with the range values defined in table 33 in the common mode img

and

For

Vpgas tests column.

an example of\a.terminator network that meets requirements in this clause see Annex J.

th HVD
may be

m

gure 25

able 34.

n figure
6. The
bble 33
s is the
0V, as
d Vgias

Table

VBIAS IS
d V5 as
edance
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Table 33 - I-V requirements for HVD impedance and common mode impedance tests

HVD impedance and Vgjps | Common mode impedance
Value
(figure 27) tests (note) and Vgas tests
9 (figure 26) (figure 28)
V1 (mV) 650 1920
V2 (mV) 1050 2860
V3 (V) 60 12.0
V4 (V) -6,0 -7,0
Imax (MA) 46,50
Imin (MA) -61,30
S1 (ohms) 115 145
S2 (ohms) 130 200
Measurement D.C. D.C.
Note: Vo + Vg =2,5 £ 0,2 V (figure 26)

Thg requirements on termination that relate to electrical balance are specified in figure 29, figure |30, and
table 34. The voltage V in figure 29 is varied overfrequencies of 0 to 40 MHz with amplitude varied over
the [range VN to Vuax specified in table 34 while the voltage named AV in figure 29 is measurgd. The
maximum difference between values of AV (AVHn figure 29) measured during this test shall be as specified

in table 34.

Table 34 - Values for HVD termination balance test

Value HVD
VMIN (Viest1 peak) -7,0
Vmax (Viest1 peak) 12,0

R (ohms)

100 £ 0,01%

oV

20 mV max

Note:

AV - Input impedance for instrumentation > 10 Kohms
Viest1 sSwept through all values between Vy,y and Vyax

7.5.2 HVD output characteristics

Each HVD signal sourced by an SCSI device shall have the output characteristics defined in table 35 when
measured at the SCSI device's connector.

All HVD drivers shall maintain the high-output impedance during power-on and power-off cycles.
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Table 35 - HVD output voltage characteristics

Maximum
transfer rate

HVD output voltage characteristics

a) Vo, (low-level output voltage) = 1,7 maximum at /o (low-level output
current = 55 mA;

b) Von (high-level output voltage) = 2,7 minimum at /oy (high-level output

current = -55 mA;
¢) Vop (HVD output voltage) = 1,0 minimum;

Fast-5 d) shall conform to ISO/IEC 8482:1993-12.
VoL and Vgy shall be as measured between the output terminal and-the '§CSI
device’s logic ground reference.
The test circuit for testing these characteristics is shown in figure 89.
a) Vgop (HVD output voltage) = 1,0 V minimum;
b) shall conform to ISO/IEC 8482:1993-12.
Fast-10
The test circuit for testing these characteristics is shown in figure 39.
a) Vop (HVD output voltage) = 1,0 V minimum;
Fast-20 b) shall conform to ISO/IEC 8482:1993-12.
The test circuit for testing these characteristics is shown in figure 39.
a) Vop (HVD output voltagé):= 1,0 V minimum;
b) shall conform to ISO/IEC 8482:1993-12.
HVD drivers for fast-40"need not comply with the ISO/IEC 8482:1993-12
requirement that the difference in differential output voltages magnitudes between
opposite binary states'be less than 0,2 V.
Note: The additional requirements for driver asymmetry do not affect the operation
Fast-40 of HVD drivers at fast-20 and lower data transfer rates.
In the'test circuit for testing these characteristics is shown in figure 39.
The magnitude of the steady state differential output voltage of a fast-40 HVD
driver shall comply with the following requirements:
1V < |Va| or [Vy| €6V and 0,42 |Vy| + 0,69 V < |Vu| 2,49 |Vy| - 1,59 V where
|Va| and |Vy| are defined as Vg in figure 39.
Note: HVD output voltage characteristics specified by the maximum fransfer rate shall apply

even if a slower transfer rate is negotiated.
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Figure 39 - HVD test circuit

3 HVD input characteristics

h HVD signal shall have the input characteristics‘defined in table 36 when measured at the SCSI

ce's connector (including both receivers and disabled drivers).
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Table 36 - HVD input voltage characteristics

Max. transfer rate

HVD input voltage characteristics

Fast-5

a) /, (input current on either input) = + 2,0 mA maximum;
b) maximum input capacitance = 25 pF;
c) input characteristics shall conform to ISO/IEC 8482:1993-12.

SCSI devices shall meet the following electrical characteristics on each signal
(including both receivers and passive drivers):

The /, requirement shall be met with the input voltage varying between -7 V D.C. and
+12V D.C., with power on or off, and with the hysteresis equaling 35 mV, minimum.

Fast-10

a) shall conform to ISO/IEC 8482:1993-12;
b) exhibit at least 35 mV of hysteresis;
c) measure no more than 25 pF of capacitance.

Fast-20

a) shall conform to ISO/IEC 8482:1993-12;
b) exhibit at least 35 mV of hysteresis;
c) measure no more than 25 pF of capacitance.

Fast-40

a) shall conform to ISO/IEC 8482:1993-12;

b) exhibit at least 35 mV of hysteresis

¢) measure the capacitance loading see 7-3.4 and figure 33

d) see table 37 for capacitance loading

e) Devices containing the enabled bus'teérmination shall have maximum
1,5 times the maximums listed in,table 37. Differential bus termination ¢
that is not part of a device shall-have maximum values 0,5 times the ma
listed in table 37;

Table 37 - Values for HVD capacitive loads

values
rcuitry
Kimums

Capacitance Max. Notes

C1 (pF) 30 @V=-7 to 12 V D.C. -sig/gnd

C2 (pR) 30 @V=-7to 12V D.C. +sig/gnd

C8.(pF) 15 @V=-7to 12V D.C. both - and +sig/gnd

V is the same for both sigs +100mV

|C1-C2| (pF) 1,5 REQ, ACK, DATA and PARITY (same si

gnal)

|C1 - C2| (pF) 3 all other signals (same signal)

|C1(i) - C1(REQ)| (pF)| 2 For DATA() i = 0-15 and PARITY (i) i =

0,1

|C2(i) - C2(REQ)| (pF)| 2 For DATA() i = 0-15 and PARITY (i) i =

0,1

0,1

!(‘1(i) - P1(APK)! (pE) 2 Eor DATA()i=0-15and PARITY (i) i=

|C2(i) - C2(ACK)| (pF)| 2 For DATA() i = 0-15 and PARITY (i) i =

0,1

Note:

1 HVD input voltage characteristics specified by the maximum transfer rate shall apply even if a
slower transfer rate is negotiated.
2 It is recommended that implementors design capacitive loads to be as small as practical.

7.5.4 SE driver protection

Transmission mode detection of SE SCSI devices by HVD SCSI devices is accomplished through the use
of the DIFFSENS line. The DIFFSENS signal is a single-ended signal that is used as an active high enable
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for the differential drivers. If a SE SCSI device or terminator is inadvertently connected, this line is
grounded, disabling the differential drivers (see figure 40). Devices and terminators that only support SE
shall connect the DIFFSENS line to local ground.

Requirements for devices, terminators, and interconnect media for DIFFSENS are not the same as for
"signal" lines because DIFFSENS is driven and detected using its own single-ended transmission and
detection scheme.

HVD SCSI devices shall implement a DIFFSENS driver and receiver that have equivalent performance to
the circuit shown in figure 40. HVD terminators are not involved with DIFFSENS except that they shall not
ground the line.

VCC =5V +5%

R=1KQ 5%

DEVICE
CONNECTOR

d
DIFFSENS >0y < "

SCHOTTKY
VIN Vt

V+=0,8V TO 2,0V SWITCHING

LOCAL GROUND

Figure 40 - SE driver protection circuit

Deyices and terminators connected to the DIFFSENS line shall comply with the requirements in taple 22.

NOTE 14 - LVD SGSl devices are not detected by HVD SCSI devices not complying to this standard. On
all HVD SCSI deviees except the ones that have a SCA-2 connector the signals do not match. As a
result some drivers are shorted to ground. Therefore damage may occur to SCSI devices if a HVYD SCS
device is plugged into a bus that contains LVD transceivers.

7.6 Terminator power

on-shall-be-made-to-provide powerfrom-one-or-more-sources-to-the es-of the SCSI
bus. Terminator power shall be supplied through a low forward drop diode or similar semiconductor that
prevents backflow of power if one of the sources of TERMPWR is powered-off.

Bus terminators shall be powered from at least one source of termination power (TERMPWR). The
TERMPWR lines in the cable are available for distribution of termination power. Direct connection between
the TERMPWR source and the individual terminators without using the TERMPWR line is also allowed.

If the TERMPWR source is connected to the cable TERMPWR line, the source shall be isolated in a
manner that prevents sinking of current from the TERMPWR line into the TERMPWR source (for example
if the TERMPWR source voltage falls below the voltage existing on the TERMPWR line, the TERMPWR
source will sink current unless unidirectional isolation is present in the TERMPWR source).

Regulatory agencies may require limiting maximum (short circuit) current to the TERMPWR lines. These
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requirements generally mandate the use of current limiting circuits and may restrict the number of sources
provided for TERMPWR.

The terminator power characteristics, for each terminator, at the terminator shall be as defined in table 38.

Table 38 - Terminator power characteristics at the terminator

Terminator type
SE HVD
Terinator power P cable/Q cable
characteristics SE/LVD
A cable LVD | Multimode) P dable/
A cable
Q ¢able
0,2V
dropout
regulator
Imin (A) @ Viin 0,35 0,6 0,6 0,5 0,65 0,6 ,0
Vinin (V) @ lin 4,0 2,7 4,0 3,0 3,0 4,0 4,0
Vmax (V) @ 5,25 5,25 5,25 525 5,25 5,25 5,25
all conditions
Note: The recommended TERMPWR current limiting is 2,0 amps.
NOTE 15 - SCSI devices connected with a SE@;cable (table 3) are not able to meet the source currgnt
requirements in table 38 unless the TERMPWR conductor size is 0,080 98 mm? minimum because the
SE A cable contains only one TERMPWRJine.
NOTE 16 - It is recommended that an SCSI device connected with the nonshielded alternativg 2
connectors (see 5.2.2) that provide terminator power use keyed connectors to prevent accidenfal
grounding or the incorrect connéction of terminator power.
It isfrecommended that the terminator power lines be decoupled at each terminator with a bypass capacitor
of at least 2,2 yF, to improve signal quality, but not greater than 10 uF. (see 6.4)
The TERMPWR Jines may be used for distribution of power for purposes other than for SCSI bus
termination as Iong as the voltage delivered to the SCSI bus terminators remains adequate to supply the
requirements~of the terminators under all conditions of SCSI bus operation and under all conditions of
oth¢r loading:
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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. The
maximum number of SCSI devices is determined by the width of the data path implemented. The SCSI
devices may be any combination of initiators and targets, provided there is at least one of each.

Each SCSI device has an SCSI address and a corresponding SCSI ID bit assigned to it. When two SCSI
devices communicate on the SCSI bus, one acts as an initiator and the other acts as a target. An initiator
originates an 1/O process and the target performs the I/O process.

NOTE 17 - An SCSI device is usually fixed as an initiator or target, but some SCSI devices may be able
to assume either role.

Table 39 shows the relationship between SCSI Addresses, SCSI IDs, and arbitration priority. th table 39 a
hyphen (“-”) represents a logical zero bit.
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Table 39 - Arbitration priorities by SCSI ID

D DD D|D D|D D
a:cﬁ:'ss B BB B|B B|B B| Priority
31 2423 1615 8|7 0
7 |- ------1--------[-------- T------- 1
< - e - - 2
e DT 3
e e I )
< T ----1--- 5
2 [ e T--hK|6
L e 1507 7
e . 1] | 8
15 |- - - - - - - |- - - - - - -~ 1 - - - - - - -[-- - - N7~ 9
L7 o 10
£ T T 11
£ T 12
£ T T 5 13
£ T e T 14
< T 15
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7 J I T o 18
7% [N I T 19
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<0 T P e e 26
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8.2 Signal descriptions

BSY (BUSY). An "OR-tied" signal that indicates that the SCSI bus is in use.

SEL (SELECT). An "OR-tied" signal used by an initiator to select a target or by a target to reselect an

initiator.

C/D (CONTROL/DATA). A signal sourced by a target that indicates whether control or data information is
on the DATA BUS. True indicates CONTROL.

1/0 (INPUT/OUTPUT). A signal sourced by a target that controls the direction of data movement on the
DATA BUS with respect to an initiator. True indicates INPUT. This signal is also used to distinguish
between SELECTION and RESELECTION phases.

SCSI Parallel Interface-2

83



https://iecnorm.com/api/?name=f8eece2381d93534b70eb81892718642

14776-112 © ISO/IEC:2002(E)

MSG (MESSAGE). A signal sourced by a target to indicate the MESSAGE phase. True indicates
MESSAGE.

REQ (REQUEST). A signal sourced by a target to indicate a request for an information transfer on the
primary SCSI bus’s data path.

REQQ (REQUEST). A signal sourced by a target to indicate a request for an information transfer on the
secondary SCSI bus’s data path.

ACK (ACKNOWLEDGE). A signal sourced by an initiator to respond with an acknowledgment of an
information transfer on the primary SCSI bus’s data path.

ACKQ (ACKNOWLEDGE). A signal sourced by an initiator to respond with an acknowledgment of an

Y . 4 £ 4l ! QAQLL 2 (s 4l
Nt Matornm udrisich UIT Uic stLUNMUdNY O Lol DUS S Udld Palll.

ATN (ATTENTION). A signal sourced by an initiator to indicate the ATTENTION condition.
RST (RESET). An "OR-tied" signal that indicates the RESET condition.

DB(7-0,P) (8-bit DATA BUS). Eight data-bit signals, plus a parity-bit signal that form’ the 8-bit DATA BUS.
DB(P) shall contain odd parity for DB(7-0). Bit significance and priority during arbitration are shown|in table
39.
DB(15-0,P,P1) (16-bit DATA BUS). Sixteen data-bit signals, plus two parity-bit signals that form the 16-bit
DATA BUS. DB(P,P1) shall contain odd parity for DB(7-0) and DB(15-8), respectively. Bit significapce and
prigrity during arbitration are shown in table 39.
DB(31-0,P,P1,P2,P3) (32-bit DATA BUS). Thirty-two data-bit signals, plus four parity-bit signals that form

the[32-bit DATA BUS. DB(P,P1,P2,P3) shall contain odd)parity for DB(7-0), DB(15-8), DB(23-16), and
DB(31-24), respectively. Bit significance and priority during arbitration are shown in table 39.

8.3 Parity checking rules

Valif parity is determined by rules in table 40.

Table 40 - Parity checking rules

Check for odd parity on: If at least one bit is active on:
DB(7-0),P DB(31-0,P,P1,P2,P3)
DB(15-8),P1 DB(31-8,P1,P2,P3)
DB(23-16),P2 DB(31-16,P2,P3)
DB(31-24),P3 DB(31-16,P2,P3)

NOTE 18 - These rules are necessary to permit interoperation of SCSI devices with different DATA BUS
widths. For example, if a 16-bit SCSI device selects a 32-bit SCSI device, the 32-bit SCSI device will
observe invalid parity on the upper 16 bits of the DATA BUS.

8.4 Signal states

8.41 SE

Signals may be in a true (asserted) or false (negated) state. Signals that are asserted are actively driven to
the true state. Signals that are negated may either be actively driven to the false state or released to the
false state. A signal that is released goes to the false state because the bias of the terminator pulls the
signal false. OR-tied signals shall not be actively driven false.
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NOTE 19 - The advantage of actively negating signals false during information transfer is that the noise
margin is higher than if the signal is simply released. This facilitates reliable data transfer at high transfer
rates.

Bits of the DATA BUS are defined as one when the signal is true, and defined as zero when the signal is
false.

8.4.2 Differential

Figure 41 defines the voltage and current definitions. A signal that is released goes to the false state
because the bias of the terminator pulls the signal false.

+

-
- SIGNAL
I, Vs
e —
+ SIGNAL T V.
Y,

- gﬁ - TRANSCEIVER

Figure 41 - Voltage and current definitions

Figure 42 defines the signaling sense of‘the voltages appearing on the - signal and + signal lines as
follgws:

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

asserted state.
b) The - signal terminal of the driver shall be positive with respect to the + signal terminal forja

negated state.
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Figure 42 - Signaling sense

NOTE 20 - For a description of Vg|ag see 7.3.1.

OR-tied signals

BSY, SEL, and RST signals shall be OR-tied.

and RST signals may be simultaneously drivern true by several SCSI devices. No signals other than

, SEL, RST, and DB(P,P1,P2,P3) are simultaneously driven by two or more SCSI devices. P4
I not be driven false during the ARBITRATION phase but may be driven false in other phases.

Signal sources

e 41 indicates the type of SCSI device allowed to source each signal. No attempt is made to
source is driving asserted, driving negated, or is released. All SCSI device drivers that are ng
rces shall be in the high-impedance state. The RST signal may be asserted by any SCSI devic

rity bits

show if
t active
e at any
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Table 41 - Signal sources

P cable signals

A cable signals

Q cable signals

Sgﬁlalso: ) C/b DB31-16
BSY | seL | g0 | 4K BEIF',‘; Bgzs;‘; REQQ | ACKQ Bg:gg
REQ
BUS FREE None None None None None None None None None
ARBITRATION All Win None None SID SID None None SID
$ELECTION 1&T Init None Init Init Init None None Init
RESELECTION I&T Targ Targ Init Targ Targ None None Targ
COMMAND Targ None Targ Init Init None None None None
DATA IN Targ None Targ Init Targ Targ Targ Init Targ
DATA OUT Targ None Targ Init Init Ifit Targ Init Init
STATUS Targ None Targ Init Targ None None None None
MESSAGE IN Targ None Targ Init Targ None None None None
MESSAGE OUT| Targ None Targ Init Init None None None None

All: ~ The signal shall be driven by all SCSI deviges that are actively arbitrating.
S ID: A unique data bit (the SCSI ID) shall be.driven by each SCSI device that is actively arbitrat-
ing; the other data bits shall be released (i.e., not driven) by this SCSI device. The parity
bit(s) may be released or driven to the'true state, but shall not be driven to the false state
during this phase.
&T: The signal shall be driven by the’initiator, target, or both, as specified in the SELECTION
phase and RESELECTION-phase.
nit:  If driven, this signal shall be driven only by the active initiator.
None: The signal shall be releéased; that is, not driven by any SCSI device. The bias circuitry of|the
bus terminators pulls the signal to the false state.
Win: The signal shall be driven by the one SCSI device that wins arbitration.
Targ: If the signal isidriven, it shall be driven only by the active target.
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9 SCSiI parallel bus timing
9.1 SCSI parallel bus timing values

Unless otherwise indicated, the delay-time measurements for each SCSI device, shown in table 42, shall
be calculated from signal conditions existing at that SCSI device's port. Thus, these measurements
(except cable skew) may be made without considering delays in the cable. The timing characteristics of

each signal are described in the following paragraphs. Timing requirements relating to glitches are defined
in clause 7.3.4.1.
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Table 42 - SCSI bus timing values

Timing values
Timing description
Asynch | Fast-5 | Fast-10 | Fast-20 | Fast-40

Arbitration Delay 24us | 24us | 24pus | 24pus | 24 s
Bus Clear Delay 800ns | 800ns | 800ns | 800ns | 800 ns
Bus Free Delay 800ns | 800ns | 800ns | 800ns | 800 ns
Bus Set Delay 1,6us | 16pus | 1,6 pus | 1,6 pus | 1,6 us
Bus Settle Delay 400ns | 400ns | 400ns | 400 ns | 400 ns
Cable Skew (note 1) 4 ns 4ns 4 ns 3ns 2.5ns
Data Release Delay 400 ns | 400 ns | 400 ns | 400 ns | (400 ns
Disconnection Delay 200us | 200us | 200 us | 200 us_ 7200 us
Power on to Selection (note 4) 10s 10s 10s 10's 10s
Receive Assertion Period (note 2) N/A 70 ns 22 ns 11ns| 6,5ns
Receive Hold Time (note 2 and note 3) N/A 25ns 25nsv | 11,5ns | 4,75 ns
Receive Negation Period (note 2) N/A 70 ns 22°ns 11ns| 6,5ns
Receive Setup Time (note 2 and note 3) N/A 15 ns 15ns | 6,5ns | 4,75 ns
Receive Period Tolerance N/A .™s | 11ns | 11ns | 1.1 ns
Reset Hold Time 25 us 25 us 25 us 25 us 25 us
Reset to Selection (note 4) 2504ns’| 250 ms | 250 ms | 250 ms | 250 ms
Selection Abort Time 200 us | 200 us | 200 yus | 200 ys | 200 ps
Selection Time-out Delay (note 4) 250ms | 250 ms | 250 ms | 250 ms | 250 ms
Signal Timing Skew (note 1) 8ns 8ns 8ns Sns | 4,5ns
System Deskew Delay 45 ns 45 ns 20 ns 15 ns 8 ns
Transfer Period during Synchfonous Data | N/A 200 ns | 100 ns 50ns | 25ns
Transfer Phases (note 5)
Transmit Assertion Period (note 2) N/A 80 ns 30 ns 15 ns 8 ns
Transmit Hold Time (note 2 and note 3) N/A 53 ns 33ns | 16,5ns | 9,25 ns
Transmit Negation Period (note 2) N/A 80 ns 30 ns 15 ns 8 ns
Transmit Setup Time (note 2 and note 3) N/A 23 ns 23ns | 11,5ns | 9,25 s
Transmit-Period Tolerance N/A 1ns 1ns 1ns 1ns

Notes:

1 This is measured at the device connection.

2 See 9.3 for measurement points for the timing specifications.

3 SUU 94 fUI U)\dlllpi\:b Uf iIUW tU bdibuidiﬁ DUtUIJ dIIL.II iIUiul iilllil Y.

4 This is a recommended time. It is not mandatory.

5 The transfer period is measured from an assertion edge of REQ/REQQ (ACK/
ACKQ) signal to the next assertion edge of the signal.

6 SCSI bus timing values specified by the maximum transfer rate shall apply even if
a slower transfer rate is negotiated.

9.2 Timing description

9.2.1 Arbitration delay

The minimum time an SCSI device shall wait from asserting the BSY signal for arbitration until the DATA
BUS is examined to see if arbitration has been won. There is no maximum time.
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9.2.2 Bus clear delay
The maximum time for an SCSI device to release all SCSI bus signals after:

a) the BUS FREE phase is detected (the BSY and SEL signals are both false for a bus settle delay);
b) the SEL signal is received from another SCSI device during the ARBITRATION phase;
¢) the transition of the RST signal to true.

For item a) above, the maximum time for an SCSI device to release all SCSI bus signals is 1200 ns from
the BSY and SEL signals first becoming both false. If an SCSI device requires more than a bus settle delay
to detect BUS FREE phase, it shall release all SCSI bus signals within a bus clear delay minus the excess
time.

9.2 3 Busfreedetay
Thg minimum time that an SCSI device shall wait from its detection of the BUS FREE phase’(BSY and
SELl both false for a bus settle delay) until its assertion of the BSY signal in preparation for entering the
ARBITRATION phase.
9.24 Bus set delay

Thg maximum time for an SCSI device to assert the BSY signal and its SCSI ID after it detectg a BUS
FREE phase for the purpose of entering the ARBITRATION phase.

9.2)5 Bus settle delay

Thg minimum time to wait for the bus to settle after changing-gertain control signals as called o{it in the
profocol definitions.

9.216 Cable skew

Thg maximum difference in propagation time allowed between any two SCSI bus signals mgasured
betyveen any two SCSI devices excluding any.signal distortion skew delays.

9.2]7 Data release delay

Thg maximum time for an initiator to*release the DATA BUS signals following the transition of the I/Q signal
from false to true.

9.28 Disconnection delay

Thg minimum time that/a target shall wait after releasing BSY before participating in an ARBITRATION
phase when honoring’a DISCONNECT message from the initiator.

9.2/9 Poweron to selection
Thg recommended maximum time from power application until an SCSI target is able to respgnd with

apfrepriate status and sense data to the TEST UNIT READY, INQUIRY, and REQUEST BENSE
commands (See SCSI-3 Primary Commands Standard).

9.2.10 Receive assertion period

The minimum time required at a SCSI device receiving a REQ or REQQ signal for the signal to be asserted
while using synchronous data transfers. Also, the minimum time required at a SCSI device receiving an
ACK or ACKQ signal for the signal to be asserted while using synchronous data transfers. For SE fast-5
and fast-10 operation, the time period is measured at the 0,8 V level. For SE fast-20 operation the period is
measured at the 1,0 V level. The timings for the REQQ and ACKQ signals only apply to wide data
transfers.
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9.2.11 Receive hold time

The minimum time required at the receiving SCSI device between the assertion of the REQ or REQQ
signal or the ACK or ACKQ signals and the changing of the DATA BUS while using synchronous data
transfers. The timings for the REQQ and ACKQ signals only apply to 32-bit-wide data transfers.

9.2.12 Receive negation period

The minimum time required at a SCSI device receiving a REQ or REQQ signal for the signal to be negated
while using synchronous data transfers. Also, the minimum time required at a SCSI device receiving an
ACK or ACKQ signal for the signal to be asserted while using synchronous data transfers. For SE fast-5
and fast-10 operation, the time period is measured at the 2,0 V level. For SE fast-20 operation the period is
measured at the 1,9 V level. The timings for the REQQ and ACKQ signals only apply to wide data

transfers:

9.2/13 Receive setup time
Thg minimum time required at the receiving SCSI device between the changing of DATA BUS gnd the
assgrtion of the REQ or REQAQ signal or the ACK or ACKQ signal while using synchronous data transfers.
The timings for the REQQ and ACKQ signals only apply to 32-bit-wide data transfers.

9.2/14 Receive period tolerance

Thg minimum tolerance that an SCSI device shall allow to be subtracted.ffom the negotiated synchronous
period.

9.2/15 Reset hold time

Thg minimum time that the RST signal is asserted. Theré.is ho maximum time.
9.2/16 Reset to Selection

Thg recommended maximum time from after alreset condition until an SCSI target is able to respond with
apgropriate status and sense data to the, TEST UNIT READY, INQUIRY, and REQUEST BENSE
commands (See SCSI-3 Primary Commands Standard).
9.2/17 Selection abort time

Thg maximum time that an SCSI device shall take from its most recent detection of being selgcted or
rese¢lected until asserting the BSY signal in response. This time-out is required to ensure that a target or
initiator does not assertthe BSY signal after a SELECTION or RESELECTION phase has been ahorted.
9.2/18 Selection time-out delay
Thg minimupntime an initiator or target should wait for an assertion of the BSY signal in responsé¢ during

the [SELECTION or RESELECTION phase before starting the time-out procedure. Note that this is only a
recommended time period.

9.2.19 Signal Timing Skew

The maximum signal timing skew occurs when transferring random data. The signal timing skew includes
cable skew (measured with 0101... patterns) and signal distortion skew caused by random data patterns
and transmission line reflections as shown in figure 43, figure 44, figure 45, and figure 46.

The receiver detection range is the part of the signal between the 'may detect’ level and the 'shall detect’
level on either edge. (see 9.3)

9.2.20 System deskew delay

The minimum time that a SCSI device should wait after receiving an SCSI signal to ensure that any signals
transmitted at the same time are valid.
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9.2.21 Transmit assertion period

The minimum time that a target shall assert the REQ or REQQ signal while using synchronous data
transfers. Also, the minimum time that an initiator shall assert the ACK or ACKQ signal while using
synchronous data transfers. The timing for the REQQ and ACKQ signals only apply to 32-bit-wide data

tran

9.2.

sfers.

22 Transmit hold time

The minimum time provided by the transmitting SCSI device between the assertion of the REQ or REQQ
signal or the ACK or ACKQ signal and the changing of the DATA BUS while using synchronous data

tran
9.2

Thd
tran
syn
tran
9.2

The
ass
The
9.2

The
9.3

The
clad

9.3
SE

defi
sign

sfers. The timings for the REQQ and ACKQ signals only apply to 32-bit wide data transfers.

23-Framrsmitmegationperiod

minimum time that a target shall negate the REQ or REQQ signal while using synchrono
sfers. Also, the minimum time that an initiator shall negate the ACK or ACKQ signal whil
Chronous data transfers. The timing for the REQQ and ACKQ signals only apply, to.32-bit -w
sfers.

24 Transmit setup time

minimum time provided by the transmitting SCSI device between the changing of DATA BUS
ertion of the REQ or REQQ signal or the ACK or ACKQ signal while‘using synchronous data tr|
timings for the REQQ and ACKQ signals only apply to 32-bit -wide' data transfers.

25 Transmit period tolerance

maximum tolerance that an SCSI device may subtract from the negotiated synchronous perio
Measurement points

measurements points for SE and differential ACK, REQ, DATA, and PARITY signals are defing
se.

1 SE fast-10 data transfer rates
SCSI devices with data transfer rates up to and including fast-10 shall use the measuremen

hed in figure 43 for the measurement of the timing values. The rise and fall times for the SE RE
als shall be nominally.the same as for the SE DATA/PARITY signals.
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REQ or ACK
Shall be
/detected
572 0 N S g W
May be
16v(ote)  _________\ detected ~
o
13v(note) ______________\ ¢ oetected J 0
! Shall be : !
08V - oo A\ detected /1D !
I
]
]

:4—— Setup ——», — Hold Time ———
[} [}

[
le—Assertion —» La— Negation —»
[} . [ I .
,  Period D i Period

DATA BUS valid

1,6 v (note)

1,3 v (note)

Note: These values wefre not defined in previous standards for fast-10 transfer rates.

Figure 43 - Fast-10 SE timing measurement points
9.3.2 SE fast-20:data transfer rates

SE |[SCSI devices with data transfer rates up to and including fast-20 shall use the measuremer]
defined in figure 44 for the measurement of the timing values. The rise and fall times for the SE RH

t points
FQ/ACK

signjals{shall be nominally the same as for the SE DATA/PARITY signals.

SE fast-20 timing measurement points shall apply even if a slower transfer rate is negotiated.
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REQ or ACK
Shall be
/detected
1,9V - C L C o oo N ____\--
May be
IV A W /S detected _
0 Y N
Shall be
10V e oo e A\ detected / 1 07

9.3/

LV
timi

| Period

]
]
- Period

|
le—Assertion —» L.a—!/Negation ——»~|

DATA BUS valid

Figure 44 - Fast-20 SE timing measurement points
3 LVD

SCSl-devices shall use the measurement points defined in figure 45 for the measuremer
hgvaldes. The rise and fall times for the LVD REQ/ACK signals shall be nominally the same a

t of the
5 for the

LvO

DATA/PARITY signals.
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Shall be detected
BEO ~r ACK ASSERTION
REQ or ACK PERIOD

N -
May be detected \
+60mV _ _ _ _ _ o - -

OV iemeeeeeeee e - \ ---------------- S -
[ - T ]
VTNA \ / ™ May be detected
> \ -

SETUP NEGATION
Shall be detected PERIOD
All DATA HOLD
and PARITY -

\

_ +60mV

* Use the crossing that yields the shorter SETUP.and'HOLD time

Vina = - max [60 mV or (0,25 x V)]
Vian = max [60 mV or (-0,25 x V)]
10V 2Vyz 60mV

-1,0V < V) £ -60 mV

Differential voltage signals in all cases

otes:
V and Vp are measured at the start of a trafisition.

V1na - Voltage threshold negation to assertion.
Vran - Voltage threshold assertion to megation.

W N =z

Figure 45 - LVD timing measurement points

Figlire 45 illustrates that,receivers may require a larger LVD signal to overcome a strongly asserted or
negated state than required for a weakly asserted or negated state. With the maximum assertion|level of
V, it requires a signal'that crosses the zero differential level by at least 0,25 x V, (but at least by 60 mV in
all cases) to guarantee detection of a negation for fast signals. The same relationship applies to the
maximum negated level V. Conditions exist with longer loaded SCSI busses and irregular REQ and ACK
pulse widths"where long assertions or negations produce a much larger signal than short assertions or
nedations—Fhis sets up an environment where the short REQ or ACK pulses may not have adequate
timing.margin unless the definitions in figure 45 are used in the measurement of timing parametersg.

Measurement of driver timing parameters shall be performed using the circuit and test conditions defined
in A.2.5 applied to the device connector. Receiver timing parameters are defined by the waveforms
existing at the connector of the receiving SCSI device. The receiver timing parameters include the effects
of data pattern. The receiver data pattern is therefore not defined.

9.3.4 HVD
HVD SCSI devices shall use the measurement points defined in figure 46 for the measurement of the

timing values. The rise and fall times for the HVYD REQ/ACK signals shall be nominally the same as for the
HVD DATA/PARITY signals.
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Shall be detected

BEO Ar ACK ASSERTION
y REQ or ACK PERIOD

N -
May be detected \
+200mV _ _ _ _ _ T 1 -

\ -— — = . K - VAN
TNA I~ May be detected
> \ -t |

SETUP NEGATION
Shall be detected PERIOD

All DATA HOLD

_ . _*2

00mV

and PARITY ~

* Use the crossing that yields the shorter SETUP anid*HOLD time
Vna = - max [200 mV or (0,25 x V)]
Vian = max [200 mV or (-0,25 x V)]
1,0V = Vy =2200mV
-1,0V < Vp < -200mV
Differential voltage signals in all cases
Dtes:
Vi and Vp are measured at the start of a transition.
V1na - Voltage threshold negation to assertiof.
V1an - Voltage threshold assertion to negation.

WN =z

Figure 46 - HVD timing measurement points

Figlire 46 illustrates that receivers may require a larger HVD signal to overcome a strongly ass
nedated state than required for a weakly asserted or negated state. With the maximum assertion
V, it requires a signal that'crosses the zero differential level by at least 0.25 x V (but at least by 20

brted or
level of
0mVin
for the

all ¢ases) to guarantée)detection of a negation for fast signals. The same relationship applies

pulse widths where long assertions or negations produce a much larger signal than short asse
nedations. This-sets up an environment where the short REQ or ACK pulses may not have a

maximum negated level V. Conditions exist with longer loaded SCSI busses and irregular REQ afd ACK

timing margin-unless the definitions in figure 46 are used in the measurement of timing parametersg.

9.4 Setup and hold timings

ions or
equate

9.4.1 Fast-10 data transfer rates

Figure 47 and figure 48 show how the setup and hold times are calculated for various physical
configurations on SCSI devices that support up to and including fast-10 data transfers. SCSI timing is

specified at the SCSI connectors. To calculate the setup and hold timings for SCSI protocol ch
following examples are provided

ips, the
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Protocol TX connector RX connector Protocol
chip 23/33 15/25 chip

— 2434 N >—( cable )» y 14/24
1ns 4 ns 4 ns 1ns
A f t A

Setup/hold Cable skew

{ime budget Signal distortion SkKew

n nanoseconds - Circuit board skew

Figure 47 - Fast-10 setup and hold times for SE applications

Protocol TX connector RX connector Protocol
chip 23/33 15/25 chip
32/42 —|>—> >—< cable )9 >—I>— 5/15
1ns 8ns 4 ns 4 ns 9ns 1ns
Betup/hold Cable skew
{ime budget Signalkdistortion skew
in nanoseconds Transmitter skew

Receiver skew
Circuit board skew

Figure 48 «Fast-10 setup and hold timing for HVD applications

Thg receiver skew is the maximum difference in propagation time between any two receivers on the REQ,
REQQ, ACK, ACKQ, BATA BUS or parity signals of the same SCSI bus when external receivers afe used.

Theg transmitter skew is the maximum difference in propagation time between any two transmitter$ on the
REQ, REQQ, ACK, ACKQ, DATA BUS or parity signals of the same SCSI bus when external tranpmitters
are|used.

Thg cable’skew plus signal distortion skew is equal to the signal timing skew (see 9.2.19).

In systems with external transceivers, the total skew budget is 27 ns.
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Transmitter chip 32 ns setup/42 ns hold

Foil 1ns j

External driver recommend to be 8 ns

25 meter cable 4ns
Distortion 4ns }— 27 ns
Tolerance Ons

At if

The

Wh
tran
sub

External receiver 9ns
Foil 1ns _j
Receiver chip 5 ns setup/15 ns hold

s connector, the transmitting SCSI device should

a) drive data no less than 23 ns before asserting the REQx or ACKX signal;
b) keep that data valid for no less than 33 ns following the assertion of the REQx or ACKX sig

receiving SCSI device shall be able to latch the data at,its.connector when

a) data is valid no more than 15 ns prior to the falSe-to-true transition of the REQx or ACKx s
b) data is valid no more than 25 ns following thefalse-to-true transition of REQx or ACKXx sig

bn 9 ns is added to the transmit device timing for transmitter skew and skew due to foil del
smitting SCSI chip setup and hold timingssare 32 ns and 42 ns, respectively. Similarly, when
tracted from the skew budget of the receiving SCSI device, 5 ns and 15 ns are left for rece

setup and hold, respectively.

Int

ne case of fast timing with noexternal transceivers over a 25 m cable, the total skew budget i

compared to 27 ns. The 17 ns_difference is used to relax the timing at the SCSI protocol chips (8 n

tran

9.4

Fig
con|

smitting chip, and 9 ns for.the receiving chip).
NOTE 21 - Component vendors may require that differential drivers and receivers be operated with
restricted voltage ;and temperature differences to achieve the specified transmitter and receiver skg
values.

2 Fast-20 data transfer rates

Lire’ 49 and figure 50 show how the setup and hold times are calculated for various p
figurations on SCSI devices that support up to and including fast-20 data transfers. SCSI t

ynal.

gnal;
hal.

bys, the
10 ns is
ve chip

5 10 ns,
5 for the

n
bW

hysical

ming is

specified at the SCSI connectors. To calculate the setup and hold timings for SCSI protocol chips, the
following examples are provided.

Fas
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t-20 setup and hold times shall apply even if a slower transfer rate is negotiated.
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Protocol TX connector RX connector Protocol
chip 11,5/16,5 6,5/11,5 chip
— 12/17 ) cable ) 6/11 |—
0,5ns 0,5ns

Setup/hold Cable skew
time budget Signal distortion skew — |
in nanoseconds Circuit board skew

Figure 49 - Fast-20 setup and hold times for SE applications

The
RE

The
RE
are

The

The

Protocol TX connector RX connector Protocol
chip 11,5/16,5 6,5/11,5 chip
16/21 4|>—> >—C cable )e >_{ 16
0,5ns 4ns 3ns 2ns 5ns 0,5ns
Setup/hold Cable skew
ime budget Signal distortion skew
n nanoseconds Transmitter skew

Receiver.skew
Circuit board skew

Figure 50 - Fast-20 setup and hold timing for HVD applications

receiver skew is the maximum difference in propagation time between any two receivers on th
DQ, ACK, ACKQ, DATA BUS, or’parity signals of the same SCSI bus when external receivers a

transmitter skew is the maximum difference in propagation time between any two transmitter
D, REQQ, ACK, ACKQ,'DATA BUS, or parity signals of the same SCSI bus when external tran
used.

cable skew plus-signal distortion skew is equal to the signal timing skew (see 9.2.19).

cable skew includes skew caused by non-uniform SCSI bus loading in mixed width applicatio

e REQ,
e used.

5 on the
smitters

ns, path

length differences between different signals, and other factors affecting propagation time diffgrences

bet

veen.the connectors, and between different signals.

SC
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At if
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chip

In the case of fast-20 timing with no external transceivers over a 3 m signal path, the total skew bugd

ns,
the
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Transmitter chip 16 ns setup/21 ns hold

Foil 0,5 ns T

External driver recommend to be 4 ns

25 meter cable 3ns
15 ns
Distortion 2ns

External receiver ons
Foil 0,5ns J
Receiver chip 1 ns setup/6 ns hold

s connector, the transmitting SCSI device should:

a) drive data no less than 11,5 ns before asserting the REQx or ACKXx signal;
b) keep that data valid for no less than 16,5 ns following the assertion/of the REQx or ACKx

receiving SCSI device shall be able to latch the data at its connector when:

a) data is valid no more than 6,5 ns prior to the false-to-true transition of the REQx or ACKXx s
b) data is valid no more than 11,5 ns following the false-to-true transition of REQx or ACKx s

en 4,5 ns is added to the transmit device timing for'transmitter skew and skew due to foil del
smitting SCSI chip setup and hold timings are¢16:ns and 21 ns, respectively. Similarly, when §

setup and hold, respectively.
compared to 15 ns. The 9 ns difference is used to relax the timing at the SCSI protocol chips
transmitting chip, and 5 ns for the-receiving chip).

NOTE 22 - Component vendors may require that differential drivers and receivers be operated with
restricted voltage and temperature differences to achieve the specified transmitter and receiver ske
values.

3 Fast-40 data transfer rates

Figlre 51 shows how the setup and hold times are calculated for various physical configurations ¢
devices that'support up to and including fast-40 data transfers. The minimum set up and hold
spegified in figure 51 shall be used. Note that these values are different for the driver and the recs
thaf theé receiver sensitivity provides the threshold points for both. This is required because both

signal.

Signal;
gnal.

hys, the
,5nsis

fracted from the skew budget of the receivingclSCSI device, 1 ns and 6 ns are left for the receiving SCSI

iget is 6
4 ns for

n
bW

n SCSI
timings
iver but
bxtreme

cases need 10 be covered:

Fas
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a) receivers connected to drivers with very short interconnect, and
b) receivers connected to drivers through worst case interconnect.

t-40 setup and hold times shall apply even if a slower transfer rate is negotiated.
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FAST 40 SETUP AND HOLD TIMINGS
(ALL TIMES IN ns)

PROTOCOL PROTOCOL

CHIP CHIP
X CABLE RX

|

= = =
LLl LLI LLl
X ¢ X
) <7Ec/) )
T o ¥
< wn= <
GHipa: 2 = 3
E CHIPS E \ / Y Y Y Y | MINIMUM
'[INTT/ | 95 025 9,25 4,5 475 025,045 SETUP
'IINTR ' 95 9,25 4,75 4,5 HOLD
'ISEPT/ ' 10,75 15 925 45 475,720 275
' [SEPR ' 10,75 9,25 475 2,75
| [SEPT/ 1 1075 15 9,25 45 475 025 45
| INTR '+ 10,75 9,25 4,75 4,5
INTT/ + 95 025 9,25 4.5 475 20 275
' 95 9,25 4,75 2,75

wn
m
LY
Py

INT T/R (SEP T/R).indicates integrated (separate) protocol and
transceiver chip

Board skew .ineludes the separate transceiver and trace skew
Signal-timing skew includes cable skew and signal distortion skew

Distortion skew includes ISI (intersymbol interference) and signal
crossing time through the receiver detection range

i 51— Fast-46-S ! hotd timings-(atit inns,
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10 Removal and insertion of SCSI devices

10.1 Removal and insertion of SCSI devices overview

This clause defines the physical requirements for removal and insertion of SCSI devices on the SCSI bus.
The issues related to the logical configuration of the SCSI bus and characteristics of the SCSI devices
when a replacement occurs are beyond the scope of this standard. It should also be noted that the cases
listed are distinguished for compatibility reasons and in most cases describe a system environment
independent of this standard.

Four cases are addressed. The cases are differentiated by the state of the SCSI bus when the removal or
insertion occurs.

10.

10.

10.

2 Case 1 - Power-off during removal or insertion

3 Case 2 - RST signal asserted continuously during removal or’insertion

4 Case 3 - Current I/O processes_ not allowed during insertion or removal

102

a) All SCSI devices are powered-off during physical reconfiguration.

a) RST signal shall be asserted continuously by the initiator during remaoval or insertion.
b) The system shall be designed such that the SCSI device being inSerted shall make its power
ground and logic ground connections at least 1 ms prior to the cofiriection of any device conmector
contact to the SCSI bus. The ground connections shall be majntained during and after the
connection of the SCSI device to the SCSI bus;

¢) The system shall be designed such that the SCSI devi¢e being removed shall maintain its[power
ground and logic ground prior to, during, and for at least'¥’ ms after the disconnection of any flevice
connector contact from the SCSI bus.

NOTE 23 - The translation of the 1 ms time to mechahical provisions is vendor specific.

a) All I/O processes for all SCSI devices shall be quiesced,;
b) The system shall be designed such that the SCSI device being inserted shall make its power
ground and logic ground connéctions at least 1 ms prior to the connection of any device conmector
contact to the SCSI bus. The'ground connections shall be maintained during and after the
connection of the SCSldevice to the SCSI bus;

¢) The system shall be designed such that the SCSI device being removed shall maintain its[power
ground and logic ground prior to, during, and for at least 1 ms after the disconnection of any flevice
connector contactfrom the SCSI bus;

d) The SCSI device being removed or inserted shall employ transceivers that conform to the
applicable fequirements in 7.2.2, 7.3.2, 7.4.2, and 7.5.2 for glitch-free power on/off. The SCS| device
shall maintain the high-impedance state at the device connector contacts during a power cydle until
the transceivers are enabled. Power cycling includes on-board TERMPWR cycling caused b
plugging, and SCSI device power cycling caused by plugging and switching;

NOTE 24~ Fny On board switchable terminators as well as device ransceivers may affect the |mpedance

state at the device connector contacts.

e) The SCSI device power may be simultaneously switched with the SCSI bus contacts if the power
distribution system is able to maintain adequate power stability to other SCSI devices during the
transition and the grounding requirements in items (b) and (c) above are met;

f) The SCSI bus termination shall be external to the SCSI device being inserted or removed.

g) Resumption of I/O processes is vendor specific but shall not occur sooner than 200 milliseconds
after the completion of the insertion or removal event.

h) Bypassing capacitors connecting to the TERMPWR line on the SCSI device being inserted or
removed shall not exceed 10 pF. For single-ended applications, SCSI bus terminations shall use
voltage regulation.

NOTE 25 - In a multimode environment any insertion or removal that changes the SCSI bus mode causes
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a transceiver mode change reset event (see 11.2.5).
10.5 Case 4 - Current I/O process allowed during insertion or removal

a) All I/0O processes for the SCSI device being inserted or removed shall be quiesced prior to
removal.

b) A SCSI device being inserted shall make its power ground and logic ground connection at least 1
ms prior to the connection of any device connector contact to the SCSI bus. The ground connections
shall be maintained during and after the connection of the SCSI device to the SCSI bus;

c) A SCSI device being removed shall maintain its power ground and logic ground prior to, during,
and for at least 1 ms after the disconnection of any device connector contact from the SCSI bus;

d) The SCSI device being removed or inserted shall employ transceivers that conform to the
applicable requirements in 7.2.2, 7.3.2, and 7.5.2 for glitch-free power on/off. The SCSI device shall
maintain the high-impedance state at the device connector contacts during a power cycle until the
transceivers are enabled. Power cycling includes on board TERMPWR cycling caused by ‘plygging,
and SCSI device power cycling caused by plugging and switching;

NOTE 26 - Any on-board switchable terminators as well as SCSI device transceivers may affect the
impedance state at the device connector contacts.

e) The SCSI device power may be simultaneously switched with the SCSI bus contacts if thd power
distribution system is able to maintain adequate power stability to other'SCSI devices during|the
transition and the grounding requirements in items (b) and (c) above.are met;

f) The SCSI bus termination shall be external to the SCSI device'being inserted or removed;
g) Initiation or resumption of 1/O processes for a newly inserted or removed SCSI device is vgndor
specific but shall not occur sooner than 200 milliseconds afterthe completion of the insertion| or
removal event.
h) Bypassing capacitors connecting to the TERMPWR/line on the SCSI device being inserted or
removed shall not exceed 10 pF. For single-ended-applications, SCSI bus terminations shall use
voltage regulation.

NOTE 27 - In a multimode environment any insertion or removal that changes the bus mode causeg a
transceiver mode change reset event (see 11:2:5).

NOTE 28 - LVD SCSI devices may require'more stringent system design to tolerate transients that ocqur
during case 4 insertion or removal.
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Logical characteristics

1 SCSI bus phases

11.1.1 SCSI bus phase overview

The SCSI architecture includes eight distinct phases:

a) BUS FREE phase,

b) ARBITRATION phase,
c) SELECTION phase,

d) RESELECTION phase,
e) COMMAND phase

The
info

The

timg. In the following descriptions, signals that are not mentioned shall not'be asserted.
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f) DATA phase,
g) STATUS phase, and
h) MESSAGE phase.

COMMAND phase, DATA phase, STATUS phase, and MESSAGE phase are collectively ter
rmation transfer phases.

SCSI bus phases are defined such that the SCSI bus is never in morejthan one phase at ar

.2 BUS FREE phase
BUS FREE phase indicates that there is no current task and that the SCSI bus is availah
hection or reconnection.
settle delay.

Bl devices shall release all SCSI bus signals“within a bus clear delay after the BSY and SEL
pme continuously false for a bus settle delay. If an SCSI device requires more than a bus settle

bss time to detect the BUS FREE phase. The total time to clear the SCSI bus shall not excee
e delay plus a bus clear delay.

ng normal operation the BUSFREE phase is entered when a target releases the BSY signal.
.3 Unexpected bus free

inexpected bus free occurs when an initiator detects a BUS FREE phase that is not expected. |
expect a BUS'FREE phase to occur after one of the following occurs:

a) after.a hard reset is detected;
b)after an ABORT TASK message is successfully received by a target;
¢€) after an ABORT TASK SET message is successfully received by a target;
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e) after a LOGICAL UNIT RESET message is successfully received by a target;
f) after a TARGET RESET message is successfully received by a target;
g) after a TERMINATE TASK message is successfully received by a target;
h) after a DISCONNECT message is successfully transmitted from a target;
i) after a TASK COMPLETE message is successfully transmitted from a target;
j) after a RELEASE RECOVERY message is successfully received by a target;
k) after the release of the SEL signal after a SELECTION or RESELECTION phase time-out;
I) after a transceiver mode change.

The target uses an unexpected bus free to inform the initiator of a protocol error. The target may switch to
a BUS FREE phase at any time, except during an ARBITRATION phase, independent of the state of the
ATN signal.
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The target shall terminate the task that was the current task before the BUS FREE phase by clearing all
data and status for that task. The target may optionally prepare sense data that may be retrieved by a
REQUEST SENSE command. However, an unexpected bus free shall not create an exception condition.

The initiator shall terminate the task that was the current task before the BUS FREE phase occurred and
shall manage this condition as an exception condition.

11.1.4 ARBITRATION phase

The ARBITRATION phase allows one SCSI device to gain control of the SCSI bus to allow that SCSI
device to initiate or resume a task.

The procedure for an SCSI device to obtain control of the SCSI bus is as follows:

a) The SCSI device shall first wait for the BUS FREE phase to occur. The BUS FREE phaselis
detected whenever both the BSY and SEL signals are simultaneously and continuously falsd for a
minimum of a bus settle delay.

NOTE 29 - This bus settle delay is necessary because a transmission line phenomenon known ag a
wired-OR glitch may cause the BSY signal to briefly appear false, even though it is being driven true.

b) The SCSI device shall wait a minimum of a bus free delay after detectioh of the BUS FRER phase
(i.e. after the BSY and SEL signals are both false for a bus settle detay) before driving any signal.

c¢) Following the bus free delay in step (b), the SCSI device may atbjtrate for the SCSI bus by
asserting both the BSY signal and its own SCSI ID, however the SCSI device shall not arbitrate (i.e.
assert the BSY signal and its SCSI ID) if more than a bus setdelay has passed since the BU$ FREE
phase was last observed.

NOTE 30 - There is no maximum delay before asserting the BSY signal and the SCSI ID following the bus
free delay in step (b) as long as the bus remains in the)BUS FREE phase. However, SCSI devices that
delay longer than a bus settle delay plus a bus set delay from the time when the BSY and SEL signals fifst
become false may fail to participate in arbitration when competing with faster SCSI devices.

d) After waiting at least an arbitration delay (measured from its assertion of the BSY signal) the SCSI
device shall examine the DATA BUS..If\a higher priority SCSI ID bit is true on the DATA BUS|(see
table 39 for the SCSI ID arbitration priorities), then the SCSI device has lost the arbitration and the
SCSI device may release its signals and return to step (a). If no higher priority SCSI ID bit is frue on
the DATA BUS, then the SCSI device has won the arbitration and it shall assert the SEL signal. Any
SCSI device other than thelwinner has lost the arbitration and shall release the BSY signal apd its
SCSI ID bit within a bus clear delay after the SEL signal becomes true. An SCSI device that |oses
arbitration may return‘to step (a).

NOTE 31 - Step-d)_above requires any device that begins arbitration phase to complete the arbitratipn
phase to the point of SEL being asserted if it begins the arbitration phase as stated in step c). This
precludes the-possibility of the bus being hung.

NOTE\82 - It is recommended that implementations wait for the SEL signal to be asserted befgre
releasing the BSY signal and SCSI ID bit when arbitration is lost.

n) The SCSI| device that wins arbitration shall wait at least a bus clear. rlnlny pllle a bus settlel de|ay

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. Parity is not valid during the
ARBITRATION phase. During the ARBITRATION phase, DB(P), DB(P1) (if present), and DB(P2) (if
present) may be released or asserted, but shall not be actively driven false.

11.1.5 SELECTION phase
The SELECTION phase allows an initiator to select a target for the purpose of initiating some target

function (e.g., READ or WRITE command). During the SELECTION phase the 1/O signal is negated to
distinguish this phase from the RESELECTION phase.
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The SCSI device that won the arbitration has both the BSY and SEL signals asserted and has delayed at
least a bus clear delay plus a bus settle delay before ending the ARBITRATION phase. The SCSI device
that won the arbitration becomes an initiator by not asserting the 1/0 signal.

The initiator shall set the DATA BUS to a value that is the OR of its SCSI ID bit, the target's SCSI ID bit,
and the appropriate parity bit(s) and it shall assert the ATN signal (indicating that a MESSAGE OUT phase
is to follow the SELECTION phase). The initiator shall then wait at least two system deskew delays and
release the BSY signal. The initiator shall then wait at least a bus settle delay before looking for an
assertion of the BSY signal from the target.

The target shall determine that it is selected when the SEL signal and its SCSI ID bit are true and the BSY
and /O signals are false for at least a bus settle delay. The selected target may examine the DATA BUS in
order to determine the SCSI ID of the selecting initiator. The selected target shall then assert the BSY
sig: atwithimasetectiomaborttimeofitsmostrecentdetectionof IUC;IIQ setectedthisTs lcquilcd for correct
opefration of the selection time-out procedure.

The target shall not respond to a selection if bad parity is detected (see 8.3). Also, if more than two SCSI
ID RQits are on the DATA BUS, the target shall not respond to selection.

No |ess than two system deskew delays after the initiator detects the BSY signal i§ trie, it shall relgase the
SEL signal and may change the DATA BUS. The target shall wait until then,SEL signal is falsg before
assprting the REQ signal to enter an information transfer phase.

11.1.6 SELECTION time-out procedure

Twag optional selection time-out procedures are specified for cleafing the SCSI bus if the initiator|waits a
minjmum of a selection time-out delay and there has been no BSY signal response from the target;

a) Optionally, the initiator shall assert the RST signal (see 11.2.3);
b) Optionally, the initiator shall continue asserting'the SEL and ATN signals and shall releasq the
DATA BUS. If the initiator has not detected the'BSY signal to be true after at least a selection] abort
time plus two system deskew delays, the initiator shall release the SEL and ATN signals allowing the
SCSI bus to go to the BUS FREE phase:XSCSI devices shall ensure that when responding td
selection that the selection was still valid within a selection abort time of their assertion of thg BSY
signal. Failure to comply with this requirement could result in an improper selection (two targgets
connected to the same initiator, wrong target connected to an initiator, or a target connected fo no
initiator).

11.1.7 RESELECTION phasg¢

11.1.7.1 RESELECTION-phase overview
RESELECTION is a-phase that allows a target to reconnect to an initiator for the purpose of coptinuing
sonpe operationsthat was previously started by the initiator but was suspended by the target, (i.e., the target

disgonnectedby allowing a BUS FREE phase to occur before the operation was complete).

11.1.7,2 RESELECTION

Upon completing the ARBITRATION phase, the winning SCSI device has both the BSY and SEL signals
asserted and has delayed at least a bus clear delay plus a bus settle delay. The winning SCSI device
becomes a target by asserting the 1/O signal. The winning SCSI device shall also set the DATA BUS to a
value that is the logical OR of its SCSI ID bit and the initiator's SCSI ID bit and the appropriate parity bit(s).
The target shall wait at least two system deskew delays and release the BSY signal. The target shall then
wait at least a bus settle delay before looking for a response from the initiator.

The initiator shall determine that it is reselected when the SEL and 1/O signals and its SCSI ID bit are true
and the BSY signal is false for at least a bus settle delay. The reselected initiator may examine the DATA
BUS in order to determine the SCSI ID of the reselecting target. The reselected initiator shall then assert
the BSY signal within a selection abort time of its most recent detection of being reselected; this is required
for correct operation of the time-out procedure. The initiator shall not respond to a RESELECTION phase if
bad parity is detected (see 8.3). Also, the initiator shall not respond to a RESELECTION phase if other
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than two SCSI ID bits are on the DATA BUS.

After the target detects the BSY signal is true, it shall also assert the BSY signal and wait at least two
system deskew delays and then release the SEL signal. The target may then change the I/O signal and the
DATA BUS. After the reselected initiator detects the SEL signal is false, it shall release the BSY signal. The
target shall continue asserting the BSY signal until it relinquishes the SCSI bus.

11.1.7.3 RESELECTION time-out procedure

Twq

RESELECTION phase if the target waits a minimum of a selection time-out delay and there, has

BS
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NOTE 33 - When the target 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 initiator. 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 a bus settle

delay. For more information on glitches see 7.2.3 and 7.3.4.1.

optional RESELECTION time-out procedures are specified for clearing the SCSI bus'q
signal response from the initiator:

a) Optionally, the target shall assert the RST signal (see 11.2.3);

b) Optionally, the target shall continue asserting the SEL and 1/O signals ahd'shall release al
BUS signals. If the target has not detected the BSY signal to be true afterat least a selection
time plus two system deskew delays, the target shall release the SEL and I/O signals allowin
SCSI bus to go to the BUS FREE phase. SCSI devices shall ensure,that the reselection was
valid within a selection abort time of their assertion of the BSY,sighal. Failure to comply with
requirement could result in an improper reselection (two initiators connected to the same targ
the wrong initiator connected to a target).

.8 Information transfer phases
.8.1 Information transfer phases overview

COMMAND, DATA, STATUS, and MESSAGE phases are all grouped together as the info)
sfer phases because they are all used to transfer data or control information via the DATA B

C/D, /0, and MSG signals are.ised to distinguish between the different information transfer|

ther. The initiator requests;a’MESSAGE OUT phase by asserting the ATN signal, while th
ses the BUS FREE phase-by releasing the MSG, C/D, 1/0, and BSY signals.

bn the data bus widthis 32-bits, the REQQ and ACKQ signals are used to transfer the upper
word over the seécondary SCSI bus. The REQQ and ACKQ signals are used in the same fashio
) and ACK signals, but due to propagation time differences, the timing between the two sets of

not be idendical. In the timing descriptions in this subclause, references to the REQx an
als referto the REQ and ACK signals for all 8/16 bit data transfers and the REQQ and ACKQ
B2-bittransfers.
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the negotiated data transfer width (see 11.5.3.16). During the information transfer phases the BSY signal
shall remain true and the SEL signal shall remain false. Additionally, during the information transfer
phases, the target shall continuously envelope the REQx/ACKx handshake(s) with the C/D, /O, and MSG
signals in such a manner that these control signals are valid for a bus settle delay before the assertion of
the REQ signal of the first handshake and remain valid until after the negation of the ACKx signal at the

end

of the handshake of the last transfer of the phase.

NOTE 34 - After the negation of the ACKx signal of the last transfer of the phase, the target 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 once. It is
desirable that each line change only once. A new phase does not begin until the REQx signal is asserted
for the first byte of the new phase.
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NOTE 35 - A phase is defined as ending when the C/D, 1/0, or MSG signals change after the negation of
the ACKXx signal. The time between the end of a phase and the assertion of the REQx signal beginning a
new phase is undefined.

Table 43 - Information transfer phases

Signal
Phase Direction of transferf Comment
MSG | C/D 110
0 0 0 DATA OUT | Initiator to target
Data phase
0 0 1 DATA IN Initiator from target
0 1 0 COMMAND | Initiator to target
0 1 1 STATUS Initiator from target
1 0 0 Reserved
1 0 1 Reserved
1 1 0 |MESSAGE OUT]| Initiator totarget
Message phase

1 1 1 MESSAGE IN | Initiafor from target
Key: 0 = False; 1 = True

11.1.8.2 Asynchronous information transfer

Thg target shall control the direction of information transfer by means of the 1/0 signal. When the 1/D signal
is tfue, information shall be transferred from the target to the initiator. When the 1/0O signal is false,
infomation shall be transferred from the initiator to the target.

If the 1/0 signal is true (transfet{o’the initiator), the target shall first drive the DB(7-0,P), DB(15-0,H,P1), or
DB(31-0,P,P1,P2,P3) signals\to their desired values, delay at least one system deskew delay plus|a cable
skew, then assert the REQx-signal. The DB(7-0,P), DB(15-0,P,P1), or DB(31-0,P,P1,P2,P3) signals shall
remain valid until the;/ACKXx signal is true at the target. The initiator shall read the DB(7-0,P),
DB(15-0,P,P1), or DB(31-0,P,P1,P2,P3) signals after the REQx signal is true, then indicate its accgptance
of :Le data by asserting the ACKx signal. When the ACKXx signal becomes true at the target, the target may
change or release the DB(7-0,P), DB(15-0,P,P1), or DB(31-0,P,P1,P2,P3) signals and shall negate the
REQx signal, After the REQx signal is false the initiator shall then negate the ACKXx signal. After the ACKx
signal is-false the target may continue the transfer by driving the DB(7-0,P), DB(15-0,PJP1), or
DB(3140;P,P1,P2,P3) signals and asserting the REQx signal, as described above.

If the I/O signal is false (transfer to the target) the target shall request information by asserting the REQx
signal. The initiator shall drive the DB(7-0,P), DB(15-0,P,P1), or DB(31-0,P,P1,P2,P3) signals to their
desired values, delay at least one system deskew delay plus a cable skew and assert the ACKx signal.
The initiator shall continue to drive the DB(7-0,P), DB(15-0,P,P1), or DB(31-0,P,P1,P2,P3) signals until the
REQx signal is false. When the ACKx signal becomes true at the target, the target shall read the
DB(7-0,P), DB(15-0,P,P1), or DB(31-0,P,P1,P2,P3) signals then negate the REQx signal. When the REQx
signal becomes false at the initiator, the initiator may change or release the DB(7-0,P), DB(15-0,P,P1), or
DB(31-0,P,P1,P2,P3) signals and shall negate the ACKXx signal. After the ACKXx signal is false the target
may continue the transfer by asserting the REQx signal, as described above.

11.1.8.3 Synchronous data transfer

Synchronous data transfer is optional and is only used in data phases. It shall be used in a data phase if a
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synchronous data transfer agreement has been established (see 11.5.3.13). The agreement specifies the
REQx/ACKXx offset and the minimum transfer period.

The REQx/ACKX offset specifies the maximum number of REQx assertions that shall be sent by the target
in advance of the number of ACKx assertions received from the initiator, establishing a pacing mechanism.
If the number of REQx assertions exceeds the number of ACKx assertions by the REQx/ACKXx offset, the
target shall not assert the REQx signal until after the next ACKx assertion is received. For successful
completion of the data phase the number of ACKx and REQx assertions shall be equal.

The target shall assert the REQx signal for a minimum of an transmit assertion period. The target shall
then wait at least the greater of a transfer period from the last transition of the REQx signal to true or a
minimum of a transmit negation period from the last transition of the REQx signal to false before again
asserting the REQx signal.

Thq initiator shall assert the ACKx signal for each REQx assertion received. The ACKx signalkmay be
assprted as soon as the corresponding REQx assertion has been received. The initiator shall"agsert the
ACKXx signal for a minimum of an transmit assertion period. The initiator shall wait at least‘thé greater of a
trarjsfer period from the last transition of the ACKx signal to true or for a minimum of a.transmit rjegation
period from the last transition of the ACKXx signal to false before asserting the ACKx signal.

If the 1/O signal is true (transfer to the initiator), the target shall first drive the DB(7-0,P), DB(15-0,F,P1), or
DB(31-0,P,P1,P2,P3) signals to their desired values, wait at least one transmif setup time, then agsert the
REQx signal. The DB(7-0,P), DB(15-0,P,P1), or DB(31-0,P,P1,P2,P3) 'signals shall be held valid for a
minjmum of one transmit hold time after the assertion of the REQx signal.The target shall assert the REQx
signal for a minimum of an assertion period. The target may then negate the REQx signal and chiange or
relgase the DB(7-0,P), DB(15-0,P,P1), or DB(31-0,P,P1,P2,P3) sighals. The initiator shall read the value
on the DB(7-0,P), DB(15-0,P,P1), or DB(31-0,P,P1,P2,P3) signals within one receive hold timg of the
transition of the REQx signal to true. The initiator shall then/respond with an ACKx assertion.

If the 1/0 signal is false (transfer to the target), the initiator shall transfer one byte for each REQx agsertion
recgived. After detecting a REQx assertion, the initiator shall first drive the DB(7-0,P), DB(15-0,R,P1), or
DB(31-0,P,P1,P2,P3) signals to their desired values, delay at least one transmit setup time, then agsert the
ACKXx signal. The initiator shall hold the DB(7:0,P), DB(15-0,P,P1), or DB(31-0,P,P1,P2,hP3) signals valid
for @t least one transmit hold time after the assertion of the ACKXx signal. The initiator shall assert tHe ACKx
signal for a minimum of an transmit assertion period. The initiator may then negate the ACKx signal and
may change or release the DB(7-0,P), DB(15-0,P,P1), or DB(31-0,P,P1,P2,P3) signals. The target shall
reagl the value of the DB(7-0,P), DB(t5-0,P,P1), or DB(31-0,P,P1,P2,P3) signals within one rece|ve hold
timg¢ of the transition of the ACKx-signal to true.

11.1.8.4 Wide data transfer

Wide data transfer js‘optional and may be used in the data phase only if a non-zero wide data fransfer
agreement is in effeet (see WIDE DATA TRANSFER REQUEST message, 11.5.3.16). The mgssages
detérmine the use‘of wide mode by both SCSI devices and establish a data path width to be used during
the |[data phase:

Wide data transfers of 16- or 32-bits may be established. Targets and initiators that support 32-pit wide
transfers should also support 16-bit wide transfers. All SCSI devices shall support 8-bit data transfers.

During 8-bit data transfers, the logical data byte for each data phase shall be transferred across the
DB(7-0,P) signals on the primary SCSI bus. At the receiving device the DB(15-8,P1) (if present) signals
are undefined and parity may not be valid. Subsequent data bytes are likewise transferred using
DB(7-0,P).

During 16-bit wide data transfers, the first and second logical data bytes for each data phase shall be
transferred across the DB(7-0,P) and DB(15-8,P1) signals, respectively, on the primary SCSI bus.
Subsequent pairs of data bytes are likewise transferred in parallel across the primary SCSI bus (see table
44).
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Table 44 - Wide SCSI byte order

Transfer Secondary bus Primary bus Data
number transfer
31...24 23....16 15.....8 7. width
1 N/A N/A N/A w
2 N/A N/A N/A X
8-bit
3 NAA NAA NNAA Y
4 N/A N/A N/A V4
1 N/A N/A X w
16-bit
2 N/A N/A z Y
1 z Y X w 32-bit
Note: When transferring consecutive bytes Ws-X, Y, and Z across the buses, they
are transferred as shown above.
This table does not necessarily represent how these bytes are stored in
device memory.

During 32-bit wide data transfers, the first and’second logical data bytes shall be transferred acfoss the
DB({7-0,P) and DB(15-8,P1) signals, regspectively. The third and fourth logical data bytes ghall be
transferred across the DB(23-16,P2) and DB(31-24,P3) signals, respectively. Subsequent sets of fopur data
bytgs are likewise transferred in parallel (see table 44).

DB(31-24) signals for a 32-bit'wide transfer, then the values of the remaining higher-numbered |bits are
undefined. However, parity-bits for these undefined bytes shall be valid for whatever data is placedl on the

To ¢nsure proper-data integrity on a 32-bit wide data bus, certain sequence requirements shall lbe met
betyveen the pritmary SCSI bus and the secondary SCSI bus:

a)(The REQQ and ACKQ signals shall only be asserted during DATA IN and DATA OUT phages.
These signals shall not be asserted during other phases;

primary and secondary SCSI busses. If synchronous data transfer mode is in effect, the same REQ/
ACK offset and transfer period shall be used for both busses;

c) The target shall ensure that the number of REQx/ACKx handshakes on both the primary and
secondary SCSI busses in a data phase are equal before it changes to another phase. The target
shall not have a new phase, until the ACK and ACKQ signals have both become false for the last
REQx/ACKx handshake.

If any violations of these rules are detected by the target, the target may attempt to end the data phase and
return CHECK CONDITION status. If it is impossible to correctly terminate the data phase, the target may
abnormally terminate the task by an unexpected bus free. If any violations of these rules are detected by
the initiator, the initiator may attempt to send an INITIATOR DETECTED ERROR message to the target. If
the initiator is unable to terminate the task normally, it may generate a hard reset.
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The only pacing mechanism available for a target to manage the timing relationship between the signals
on the two busses is its management of the REQ and REQQ signals. Similarly, the only pacing mechanism
for the initiator to manage the timing between the two busses is its management of the ACK and ACKQ
signals.

11.1.9 COMMAND phase

The COMMAND phase allows the target to request command information from the initiator.

The target shall assert the C/D signal and negate the 1/O and MSG signals during the REQ/ACK
handshake(s) of this phase.

11.1.10 Data phase

11.1.10.1 Data phase overview

Thg data phase is a term that encompasses both the DATA IN phase and the DATA OUT-phase.
11.1.10.2 DATA IN phase

Theg DATA IN phase allows the target to request that data be sent to the initiater from the target.

Thg target shall assert the 1/0 signal and negate the C/D and MSG signals during the REQx/ACKx
handshake(s) of this phase.

11.1.10.3 DATA OUT phase

Theg DATA OUT phase allows the target to request that data be sent from the initiator to the target.
The target shall negate the C/D, 1/0, and MSG signals during the REQx/ACKx handshake(s) of thig phase.
11.1.11 STATUS phase

11.1.11.1 STATUS phase overview

Thg STATUS phase allows the target to request that status information be sent from the targgt to the
initigtor.

The target shall assert the”C/D and 1/O signals and negate the MSG signal during the REQ/ACK
handshake of this phase.

11.1.11.2 STATUS phase exception condition handling
If thie initiator deteets a parity error on the status byte the initiator shall create an attention conditiof. When
the ftarget switches to a MESSAGE OUT phase the initiator shall send an INITIATOR DETECTED ERROR

megsage {se€ 11.5.3.6) to the target. This message notifies the target that the status byte was invalid.

11.1.12. Message phase

11.1.12.1 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 shall be
either a single-byte message or the first byte of a multiple-byte message. Multiple-byte messages shall be
wholly contained within a single message phase.

11.1.12.2 MESSAGE IN phase

The MESSAGE IN phase allows the target to request that message(s) be sent to the initiator from the
target.
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The target shall assert the C/D, 1/0, and MSG signals during the REQ/ACK handshake(s) of this phase.

11.1.12.3 MESSAGE IN phase exception condition handling

If the initiator detects a parity error on any message byte it receives the initiator shall create an attention
condition. When the target switches to a MESSAGE OUT phase the initiator shall send a MESSAGE
PARITY ERROR message (see 11.5.3.7) to the target. This message notifies the target that the message

in byte was invalid.

11.1.12.4 MESSAGE OUT phase

The MESSAGE OUT phase allows the target to request that message(s) be sent from the initiator to the
target. The target invokes this phase in response to the attention condition created by the initiator (see

11.2-2)

The target shall assert the C/D and MSG signals and negate the 1/O signal during the RE
handshake(s) of this phase. The target shall handshake byte(s) in this phase until the /ATN {
negated, except when rejecting a message.

Q/ACK
ignal is

If the target receives all of the message byte(s) successfully (i.e. no parity errors);-it shall indicate that it

does not wish to retry by changing to any information transfer phase other thanithe MESSAGE OU
and| transfer at least one byte. The target may also indicate that it has successfully received the n
byte(s) by changing to the BUS FREE phase (e.g. ABORT TASK SET or TARGET RESET messag

11.1.12.5 MESSAGE OUT phase exception condition handling

If the target detects one or more parity error(s) on the message'byte(s) received, it may indicate it
to retry the message(s) by asserting the REQ signal after’detecting the ATN signal has gone f3
prigr to changing to any other phase. The initiator, upof _detecting this condition, shall resend
preyious message byte(s) in the same order as previously sent during this phase. When resendi
tham one message byte, the initiator shall assert the ATN signal at least two system deskew delays
assprting the ACK signal on the first byte and shall'maintain the ATN signal asserted until the las
sent as described in 11.2.2.

If thie target does not retry the MESSAGEOUT phase or it exhausts its retry limit it may;

a) return CHECK CONDITION'status and set the sense key to ABORTED COMMAND and t
additional sense code to MESSAGE ERROR or;

b) indicate a protocol erfor-by performing an unexpected bus free.

Thqg target may act on messages as received as long as no parity error is detected and may ig
remaining messages 'sent under one ATN condition after a parity error is detected. When a seqy
megsages is resent'by an initiator because of a target detected parity error, the target shall not ac
megsage whichsit:acted on the first time received.

11.1.13 Signal restrictions between phases

When the SCSI bus is between two information transfer phases, the following restrictions shall app
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SCST bus signals:

a) The BSY, SEL, REQ, REQQ, ACK and ACKQ signals shall not change.
b) The C/D, 1/0, MSG, and DATA BUS signals may change. When switching the DATA BUS d
from out (initiator driving) to in (target driving), the target shall delay driving the DATA BUS by at

irection
least

a data release delay plus a bus settle delay after asserting the 1/0 signal and the initiator shall
release the DATA BUS no later than a data release delay after the transition of the I/O signal to true.
When switching the DATA BUS direction from in (target driving) to out (initiator driving), the target
shall release the DATA BUS no later than a system deskew delay after negating the I/O signal. The
initiator shall assert the DATA BUS no sooner than a deskew delay after the detection of the negation

of the 1/O signal.
c) The ATN and RST signals may change as defined under the descriptions for the attention
condition (see 11.2.2) and hard reset (see 11.2.3).
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11.2 SCSI bus conditions

11.2.1 SCSI bus conditions overview

The SCSI bus has two asynchronous conditions; the attention condition and the hard reset. These
conditions 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
power-on, SCSI targets should be able to respond with appropriate status and sense data to the TEST
UNIT READY, INQUIRY, and REQUEST SENSE commands.

11.2.2 Attention condition

Theg attention condition allows an initiator to inform a target that the initiator has a message' regdy. The
tardet may get this message by performing a MESSAGE OUT phase.

Theg initiator creates the attention condition by asserting ATN at any time except during the ARBITIRATION
or BUS FREE phases.

Thq initiator shall negate the ATN signal at least two system deskew delays before asserting the ACK
signal while transferring the last byte of the messages indicated with a/Yes‘in tables 47, 57, and 2. If the
tardet detects that the initiator failed to meet this requirement, then the target shall go to BUS FREE phase
(se¢ 11.1.2).

The initiator shall assert the ATN signal at least two system deskew delays before negating the ACK signal
for fhe last byte transferred in a bus phase for the attention{condition to be honored before transition to a
new bus phase. Asserting the ATN signal later might netybe honored until a later bus phase and then may
not [result in the expected action.

A tgrget shall respond with MESSAGE OUT phase as follows:

a) If the ATN signal becomes true during a COMMAND phase, the target shall enter MESSAGE OUT
phase after transferring part or all ofthe command descriptor block bytes.
b) If the ATN signal becomes true during a DATA phase, the target shall enter MESSAGE OUT
phase at the target's earliest convenience (often, but not necessarily on a logical block boundlary).
The initiator shall continue REQ/ACK handshakes until it detects the phase change.
c) If the ATN signal becomes true during a STATUS phase, the target shall enter MESSAGE [OUT
phase after the status byte has been acknowledged by the initiator.
d) If the ATN signalkbecomes true during a MESSAGE IN phase, the target shall enter MESSAGE
OUT phase before it sends another message. This permits a MESSAGE PARITY ERROR mgssage
from the initiator to be associated with the appropriate message.
e) If the AIN signal becomes true during a SELECTION phase and before the initiator releases the
BSY signal, the target shall enter MESSAGE OUT phase immediately after that SELECTION phase.
f) If-thie' ATN signal becomes true during a RESELECTION phase, the target shall enter MESSAGE
OUT phase after the target has sent its IDENTIFY message for that RESELECTION phase.

NOTE 36 - The initiator should only assert the ATN signal during a RESELECTION phase to transmit a
TARGET RESET or DISCONNECT message. Other uses may result in ambiguities concerning the nexus.

The initiator shall keep the ATN signal asserted if more than one byte is to be transferred. The initiator may
negate the ATN signal at any time except it shall not negate the ATN signal while the ACK signal is
asserted during a MESSAGE OUT phase. Normally, the initiator negates the ATN signal while the REQ
signal is true and the ACK signal is false during the last REQ/ACK handshake of the MESSAGE OUT
phase.

11.2.3 Hard reset

The hard reset is used to immediately clear all SCSI devices from the bus. This condition shall take
precedence over all other phases and conditions. Any SCSI device may create the reset condition by
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asserting the RST signal for a minimum of a reset hold time.

All SCSI devices shall release all SCSI bus signals (except the RST signal) within a bus clear delay of the
transition of the RST signal to true. The BUS FREE phase always follows the reset condition.

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-3 Architecture Model standard.

In addition to the hard reset characteristics defined in the SCSI-3 Architecture Model standard this
standard has the following hard reset characteristics:

a) may or may not change the SCSI ID.

NOFE3+—Envirenmental-condiions{e-g—static-discharge-may-gencrate-brefglitches-onthe RSTsigagl.
It is recommended that SCSI devices not react to these glitches. The manner of rejecting glitches|is
vendor-specific. The bus clear delay following a RST signal transition to true is measured from the-original
transition of the RST signal, not from the time that the signal has been confirmed. This limits thetime|to

confirm the RST signal to a maximum of a bus clear delay.
11.2.4 Reset events

When an SCSI device detects a reset event it shall only initiate an internal hardreset (i.e., the SCS| device
shall not assert the RST signal).

11.2.5 Transceiver mode change reset event

When an SCSI device that contains multimode transceivers detects a transceiver mode change frpm LVD
modle to MSE mode it shall cause a reset event. In response to the transceiver mode change resat event,
a target shall create a unit attention condition for all initiaters. The unit attention condition sense kKey shall
be set to UNIT ATTENTION, and the additional sense €odé set to TRANSCEIVER MODE CHANGED TO
SE.

When an SCSI device that contains multimode tfransceivers detects a transceiver mode change frgm MSE
modle to LVD mode it shall cause a reset event:In response to the transceiver mode change reset pvent, a
tardet shall create a unit attention condition-for all initiators. The unit attention condition sense key shall be
setto UNIT ATTENTION, and the additienal sense code set to TRANSCEIVER MODE CHANGED TO
LvD.

Any| SCSI device that detects atransceiver mode change shall:
a) set the data transfer-width to eight-bit transfer mode

b) set the data transfer mode to asynchronous data transfer mode, and
c) targets switChyto a BUS FREE phase.

11.3 SCSI bus phase sequences

Thg order in which phases are used on the SCSI bus follows a prescribed sequence.

A hard reset aborts any phase and is always followed by the BUS FREE phase. Also any phase may be
followed by the BUS FREE phase but many such instances are exception conditions (see 11.1.3).

The additional allowable sequences shall be as shown in figure 52. The normal progression is from the
BUS FREE phase to ARBITRATION, from ARBITRATION to SELECTION or RESELECTION, and from
SELECTION or RESELECTION to one or more of the information transfer phases (COMMAND, DATA,
STATUS, or MESSAGE). The final information transfer phase is normally the MESSAGE IN phase where a
DISCONNECT, or COMMAND COMPLETE message is transferred, followed by the BUS FREE phase.
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Figure 52 - Phase sequences
11.4 SCSI pointers

Thq initiator provides for a set of three painters for each task, called the saved pointers. The set [of three
pointers consists of one for the command, one for the data, and one for the status. When a send cqmmand
seryice is received from an application client, the task’s three saved pointers are copied into the injtiator 's
set [of three active pointers. Thete'is only one set of active pointers in each initiator. The active pointers
point to the next command, data, or status byte to be transferred between the initiator and the target. The
saved and active pointers.réside in the initiator.

Thg saved command peinter always points to the start of the command descriptor block for the tgsk. The
saved status pointer.always points to the start of the status area for the task. The saved data pointgr points
to the start of the'data area until the target sends a SAVE DATA POINTER message for the task.

In réesponse-to the SAVE DATA POINTER message, the initiator stores the value of the active datg pointer
intol the 'saved data pointer for that task. The target may restore the active pointers to the saved pointer
valyes.for the current task by sending a RESTORE POINTERS message to the initiator. The initigtor then
copies the set of saved pointers into the set of active pointers. Whenever a target disconnects from the
bus, only the set of saved pointers are retained. The set of active pointers is restored from the set of saved
pointers upon reconnection of the task.

Since the data pointer value may be modified by the target before the task ends, it should not be used to
test for actual transfer length because the value may no longer be valid.

11.5 SCSI interlocked protocol messages

11.5.1 SCSI interlocked protocol messages overview

SCSI interlocked protocol messages allow communication between an initiator and a target for the
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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 interlocked protocol messages allow
communication between the application client and the task manager for the purpose of task management.
The task management messages are defined in the SCSI-3 Architecture Model standard, however, their
binary values for the SCSI Parallel Interface-2 Standard are defined by this standard.

11.5.2 Message protocols and formats
11.5.2.1 Message protocol rules

One or more messages may be sent during a single MESSAGE phase, but a message may not be split
between multiple MESSAGE phases.

i mittatorafter—a O C O PITaStT d T d NTlFY,
ABORT TAS .5.5.3), or TARGET RESET message. If a target receives any other-messsage it

If the first message is an IDENTIFY message, then it may be immediately followed by. other megsages,
as the first of a pair of SYNCHRONOUS DATA TRANSFER REQUEST messages. With|tagged
uing a task attribute shall immediately follow the IDENTIFY message, thén‘more messages may
imnpediately follow. The IDENTIFY message establishes a logical connection between the initiatorjand the

tardet’s first message shall be IDENTIFY. This allows the |_T_L nexus.to be re-established. Qnly one
logital unit shall be identified for any connection or reconnection; if atatget receives a second IDENTIFY
mesgsage with a different logical unit number during a connection)or reconnection, it shall cause an

itiators shall implement the mandatory messages tabdlated in the "Initiator" column of tables 47, 57,
62. All targets shall implement the mandatory messages tabulated in the "Target" column of taples 47,

initiator is required to end the MESSAGE-OUT phase (by negating ATN) when it sends|certain
megsages identified in tables 47, 57, and 62. These messages are identified by a “Yes” entry in the|column
headed “Negate ATN before last ACK”.

Whenever an I_T_L nexus is established by an initiator that is allowing disconnection, the initiator shall
ensure that the active pointers are 'equal to the saved pointers for that particular logical unit. An|implied
resfore pointers operation shall.occur as a result of a RESELECTION phase.

11.5.2.2 Message formats

11.5.2.2.1 Message formats overview

Ong-byte, Twe=byte, and Extended message formats are defined. The first byte of the message
detérmines the‘format as defined in table 45.
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Table 45 - Message format

Code Message format

00h One-byte message (TASK COMPLETE)

01h Extended messages
02h - 13h One-byte messages
14h - 15h Reserved One-byte messages
16h - 17h One-byte messages
18h - 1Fh Reserved One-byte messages
20h—24h Two-byte-messages
25h - 2Fh Reserved Two-byte messages
30h - 7Fh Reserved
80h - FFh One-byte message (IDENTIFY)

11.5.2.2.2 One-byte messages

-byte messages consist of a single byte transferred during a MESSAGE IN phase or a MESSAGE
OUT phase. The code of the byte determines which message is to be peérformed as defined in taples 47,

Twaq-byte messages consist of two consecutive bytes transferred during two consecutive MESSAGE IN
phases or two consecutive MESSAGE OUT phases. TheCode of the first byte determines which message
is tg be performed as defined in tables 47, 57, and 62.“Fthe second byte is a parameter byte which|is used
as defined in the message description.

11.%.2.2.4 Extended messages

A value of 01h in the first byte of a message indicates the beginning of a multiple-byte extended message.
Thg minimum number of bytes sent for-an extended message is three. All of the extended message bytes
shall be transferred in consecutive"MESSAGE IN phases or consecutive MESSAGE OUT phasgs. The
ext¢nded message format is shownrin table 46.

Table 46 - Extended message format

Byti Ity 6 5 4 3 2 1 0
0 EXTENDED MESSAGE (01h)
1 EATENUDED NMIESOSAGE LENGITH (II"I)
2 EXTENDED MESSAGE CODE (Y)

3-n EXTENDED MESSAGE ARGUMENTS

The EXTENDED MESSAGE LENGTH specifies the length in bytes of the EXTENDED MESSAGE CODE plus the
extended message arguments to follow. Therefore, the total length of the message is equal to the
EXTENDED MESSAGE LENGTH plus two. A value of zero for the EXTENDED MESSAGE LENGTH indicates 256
bytes follow.

The EXTENDED MESSAGE CODESs are listed in table 47.
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The EXTENDED MESSAGE ARGUMENTS are specified within the extended message descriptions (see 11.5.3.9,
11.5.3.13, and 11.5.3.16).

11.5.3 Link control messages

11.5.3.1 Link control message codes

Table 47 - Link control message codes

Code Support Message Name Direction | Negate ATN
Initiator Target gf’;;re last
12h @] CONTINUE TASK Out | Yes
04h O O DISCONNECT In nfa
04h @] @] DISCONNECT Out | Yes
80hf+ M O IDENTIFY In n/a
80ht+ M M IDENTIFY Out | Not required
23h O O IGNORE WIDE RESIDUE In n/a
05h M M INITIATOR DETECTED ERROR Out | Yes
09h M M MESSAGE PARITY ERROR Out | Yes
07h M M MESSAGE REJECT In | Out|Yes
*kk O O MODIFY DATA POINTER In n/a
08h M M NO OPERATION Out | Yes
03h ] 0] RESTORE RPOINTERS In n/a
02h O O SAVE DATA POINTER In n/a
*kk ) ) SYNEHRONOUS DATA TRANSFER REQUEST |In | Out | Yes
13h ] ] TARGET TRANSFER DISABLE Out | Yes
00h M M TASK COMPLETE In n/a
*kk 0] 0] WIDE DATA TRANSFER REQUEST In | Out|Yes
Key: M=Mandatory support, O=Optional support
InFTarget to initiator, Out=Initiator to target
Yes=Initiator shall negate ATN before last ACK of message.
Not required=Initiator may or may not negate ATN before last ACK of message (see 11.2.2)

n/a=Not applicable
***=Extended message
80h+=Codes 80h through FFh are used for IDENTIFY messages

11.5.3.2 CONTINUE TASK

The CONTINUE TASK message is sent from the initiator to the target to reconnect to a task. This message
shall be sent as one of the messages within the consecutive MESSAGE OUT phases sent after the
IDENTIFY message.

Thus the messages within the consecutive MESSAGE OUT phases following a SELECTION phase
consists of the IDENTIFY, task attribute (if any), and CONTINUE TASK messages.
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The purpose of the CONTINUE TASK message is to distinguish a valid initiator attempt at a reconnection
phase from an incorrect initiator reconnection phase.

If the target expects a significant delay before it will be ready to continue processing the reconnected task,
it may attempt to free the SCSI bus by sending a DISCONNECT message to the initiator. The initiator may
reject the disconnection attempt by responding with MESSAGE REJECT message.

If the CONTINUE TASK message occurs on an initial connection then the target shall switch to a BUS
FREE phase.

If the CONTINUE TASK message occurs on a subsequent reconnection then the target may either treat
this as a dynamic head-of-queue request or it may reject the message with a MESSAGE REJECT
message.

An |nitiator that gets rejected should assert the ATN signal and send an ABORT TAG message on the
resyilting MESSAGE OUT phase. Otherwise, the target may treat the reconnection as an incorrect|initiator
conpection (see 11.6.3).

iptors should avoid sending this message to targets that have not implemented,this message. Such
tardets may not respond as described in this subclause. An application client may’determine whether a
devjce server implements this message by examining the TRANDIS bit in the standard INQUIRY data (see
SC$I1-3 Primary Commands Standard). The application client shall inform theinitiator to use the CONTINE
TA$K message by issuing a TARGET TRANSFER DISABLE link control function in the send SCSI
command phase.
11.5.3.3 DISCONNECT
Thg DISCONNECT message is sent from a target to informi,an’initiator that the target plans to disfonnect
by releasing the BSY signal, and that a later reconnectiwill be required in order to complete the|current
task. This message shall not cause the initiator to save the data pointer. After successfully sending this
mesgsage, the target shall go to the BUS FREE phase by releasing the BSY signal. The target shall
congider the message transmission to be successful when it detects the negation of the ACK sign4g| for the
ONNECT message with the ATN signal false.

Targets that break data transfers into onéZer more reconnections shall end each successful data ftransfer
(ex¢gept possibly the last) with a SAVE.DATA POINTER - DISCONNECT message sequence.

This message may also be sentfrom an initiator to a target to instruct the target to disconnect from the
SC¥I bus. If this option is supported, and after the DISCONNECT message is received, the target shall
swifch to MESSAGE IN phase, send the DISCONNECT message to the initiator (possibly prec¢ded by
SAVYE DATA POINTER message), and then disconnect by releasing BSY. After releasing the BSY signal,
the [target shall not participate in another ARBITRATION phase for at least a disconnection delaly or the
time limit specified in“the DISCONNECT TIME LIMIT mode parameter (see 11.7) whichever is greate. If this
optlon is not supported or the target is not able to disconnect at the time when it receiyes the
DISCONNECT-message from the initiator, the target shall respond by sending a MESSAGE REJECT
megsage toxthe initiator.

11.5.3.41DENTIFY

The IDENTIFY message (see table 48) is sent by either the initiator or the target to establish an I_T_L
nexus.

Table 48 - IDENTIFY message format

Bit

Byte 7 6 5 4 3 2 1 0

0 IDENTIFY | DISCPRIV LUN
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The IDENTIFY bit shall be set to one to specify that this is an IDENTIFY message.
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A disconnect privilege (DISCPRIV) bit of one specifies that the initiator has granted the target the privilege of
disconnecting. A DISCPRIV bit of zero specifies that the target shall not disconnect. This bit is not defined

and

shall be set to zero when an IDENTIFY message is sent by a target.

The target shall generate a BUSY status (see SCSI-3 Architecture Model standard) for a task not granting
disconnect privilege (DISCPRIV bit set to zero) in the IDENTIFY message if:

a) there are any pending tasks, and

b) the target determines that reconnection of one or more pending tasks is required before the

current task is completed.

il —E Il H Il b I
Th LUNTITIU SPCUITNITS ad 10yIldl Ul TTarmocTr.

Only one logical unit number shall be identified per task. The initiator may send one or mére-1D
megsages during a task. A second IDENTIFY message with a different value in the LUN-field sha
issUed before a BUS FREE phase has occurred; if a target receives a second IDENTIFY"messag
diffgrent value in this field, it shall cause an unexpected bus free (see 11.1.3) by generating a BU
phase. Thus an initiator may change the DISCPRIV bit, but may not attempt to switch’to another tag
the |[DTDC field of the disconnect/reconnect mode page in the SCSI-3 Primary'\Commands Stan
additional controls over disconnection.)

An jmplied RESTORE POINTERS message shall be performed by the initiator following sug
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tification of the nexus during the MESSAGE IN phase of a recofinection.

Ide?ification is considered successful during an initial connection or an initiator reconnect when th
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nunpber of valid bytes'sent in the last REQ/ACK handshake and REQQ/ACKQ handshake data of

IN {
DA

If th
sen

hase is less than-the negotiated transfer width. This message shall be sent immediately follow
'A IN phase-and prior to any other messages.

e residual byte(s) contain(s) valid data then the IGNORE WIDE RESIDUE message shoulq
.

ENTIFY
| not be
e with a
5 FREE
k. (See
Hard for

cessful

e target
sage in
ering of
ring the

sserted
s in the
ering of
5 during

that the
a DATA
ing that

not be

Table 49 - IGNORE WIDE RESIDUE message format

Bit
Byte 7 6 5 4 3 2 1 0
0 MESSAGE CODE (23h)
1 NUMBER OF BYTES TO IGNORE (01h, 02h, 03h)

The NUMBER OF BYTES TO IGNORE field indicates the number of invalid data bytes transferred. See table 50
for a definition of the IGNORE field codes.
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NOTE 38 - More than one IGNORE WIDE RESIDUE message may occur during a task.

Table 50 - IGNORE field definition

11.4

The
occ
reld
pre
RE
rest
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Invalid data bits
Codes
32-bit transfers 16-bit transfers
00h Reserved Reserved
01h DB(31-24) DB(15-8)
02h DB(31-16) Reserved
03h DB(31-8) Reserved
04h-FFh Reserved Reserved

.3.6 INITIATOR DETECTED ERROR
INITIATOR DETECTED ERROR message is sent from an initiator t0 inform a target that an ¢
urred that does not preclude the target from retrying the task: Fhe source of the error may e

ted to previous activities on the SCSI bus or may be internal to the initiator and unrelateq

BTORE POINTERS message or a disconnect followed by a reconnect, shall cause the pointe
ored to their defined prior state.

.3.7 MESSAGE PARITY ERROR

MESSAGE PARITY ERROR message is 'sent from the initiator to the target to indicate that it 1
essage byte with a parity error (see 11.4312.5).

rder to indicate its intentions of sending this message, the initiator shall assert the ATN signal
elease of the ACK signal for the REQ/ACK handshake of the message byte that has the pari
provides an interlock so thatthe target is able to determine which message byte has the parity

dition by releasing the.BSY signal without any further information transfer attempt (see 11.1.2).

If a
befq

11.4

Th

er receiving the MESSAGE PARITY ERROR message the target returns to the MESSAGE I
bre switching to.some other phase, the target shall resend the entire message that had the pari

.3.8 MESSAGE REJECT

rror has
ither be
to any

Vious SCSI bus activity. Although the integrity of the cuUrrently active pointers is not assjured, a

rs to be

eceived

prior to
Ly error.
error. If

target receives this message under any other circumstance, it shall signal a catastrophfic error

N phase
ty error.

the last

In order to indicate its intentions of sending this message, the initiator shall assert the ATN signal prior to
its release of the ACK signal for the REQ/ACK handshake of the message byte that is to be rejected. If the
target receives this message under any other circumstance, it shall reject this message.

When a target sends this message, it shall change to MESSAGE IN phase and send this message prior to
requesting additional message bytes from the initiator. This provides an interlock so that the initiator is able

tod

etermine which message byte is rejected.

After a target sends a MESSAGE REJECT message and if the ATN signal is still asserted, then it shall
return to the MESSAGE OUT phase. The subsequent MESSAGE OUT phase shall begin with the first byte
of a message.
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11.5.3.9 MODIFY DATA POINTER

The MODIFY DATA POINTER message (see table 51) is sent from the target to the initiator and requests
that the signed ARGUMENT be added (two's complement) to the value of the current data pointer. The
Enable Modify Data Pointer (EMDP) bit in the Disconnect-Reconnect mode page (see 11.7) indicates
whether or not the target is permitted to issue the MODIFY DATA POINTER message.

Table 51 - MODIFY DATA POINTER message format

Bit

Byte 7 6 5 4 3 2 1 0

0 EXTENDED MESSAGE (01h)

EXTENDED MESSAGE LENGTH (05h)

MODIFY DATA POINTER (00h)

(MSB)

ARGUMENT

O A WOWIN| =

(LSB)

11.$.3.10 NO OPERATION

Thg NO OPERATION message is sent from an initiator in response to a target 's request for a message
when the initiator does not currently have any othervalid message to send.

Forlexample, if the target does not respond to the attention condition until a later phase and at that fime the
original message is no longer valid the injtiator may send the NO OPERATION message when the target
swifches to a MESSAGE OUT phase.

11.5.3.11 RESTORE POINTERS

Thg RESTORE POINTERS message is sent from a target to direct the initiator to copy the most fecently
savpd command, data, and status pointers for the task to the corresponding active pointers. The cqmmand
and status pointers shall‘be restored to the beginning of the present command and status areas. The data
poimter shall be resfored to the value at the beginning of the data area in the absence of a SAVE DATA
POINTER message or to the value at the point at which the last SAVE DATA POINTER message dccurred
for {hat task.

The A DATAPOIN E_me ae_is.sen om-2a

pointer to the saved data pointer r te crent task.
11.5.3.13 SYNCHRONOUS DATA TRANSFER REQUEST
11.5.3.13.1 SYNCHRONOUS DATA TRANSFER REQUEST overview

SYNCHRONOUS DATA TRANSFER REQUEST (SDTR) messages (see table 52) are used to negotiate a
synchronous data transfer agreement between two SCSI devices.
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Table 52 - SYNCHRONOUS DATA TRANSFER message format

Bytfit 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

Thg TRANSFER PERIOD FACTOR field is defined in table 53.

Table 53 - TRANSFER PERIOD FACTOR field

Code Description

00h-09h Reserved (note 1)
0Ah transfer period equals 25 ns (note\2)
0Bh transfer period equals 30,3:1s (note 2)
0Ch transfer period equals-50 ns (note 3)

0Dh-18h transfer period-equals the transfer period factor * 4 (note 3)

19h-31h transfer period equals the transfer period factor * 4 (note 4)

32h-FFh transfer period equals the transfer period factor * 4 (note 5)

note:

1 - Faster timings may be allowed by future SCSI parallel interface standards.

2 - Fast-40.data transfer rates that have a period equal 25 ns or 30,3 ns.

3 - Fast-20 data transfer rates that have a period of less than or equal 96 ns and greater
thahor equal to 50 ns.

4~ Fast-10 data transfer rates that have a period of less than or equal 196 ns and greater
than or equal 100 ns.

5 - Fast-5 data transfer rates that have a period of less than or equal 1020 ns and greater
thal Or equdl 10 ZUU Tis.

The REQ/ACK OFFSET is the maximum number of REQ assertions allowed to be outstanding before a
corresponding ACK assertion is received at the target. The size of a data transfer may be 1, 2, or 4 bytes
depending on what values, if any, have been previously negotiated through an exchange of WIDE DATA
TRANSFER REQUEST messages. The REQ/ACK OFFSET value is chosen to prevent overflow conditions in
the device's reception buffer and offset counter. A REQ/ACK OFFSET value of zero shall indicate
asynchronous data transfer mode and that the TRANSFER PERIOD FACTOR field shall be ignored; a value of
FFh shall indicate unlimited REQ/ACK offset.

An SDTR agreement applies to all logical units of the two SCSI devices that negotiated agreement. That

is, if SCSI device A, acting as an initiator negotiates a synchronous data transfer agreement with SCSI
device B (a target), then the same data transfer agreement applies to SCSI devices A and B even if SCSI
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device B changes to an initiator.
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A synchronous data transfer agreement only applies to the two SCSI devices that negotiate the
agreement. Separate synchronous data transfer agreements are negotiated for each pair of SCSI devices.

The

synchronous data transfer agreement only applies to data phases.

An SDTR message exchange shall be initiated by an SCSI device whenever a previously arranged
synchronous data transfer agreement may have become invalid. The agreement becomes invalid after any
condition which may leave the data transfer agreement in an indeterminate state such as:

a) after a hard reset;
b) after a TARGET RESET message;
c) after a power cycle and;

Any
dev|

An
dat
syn

Rern

The
all |
pha

The
vall
is a
offs

smaller REQ/ACK offset, or both in order to.réceive data successfully, it substitutes values in it

me;s
tran

data with larger transfer periods, smaller REQ/ACK offsets, or both than specified in the other'

meg

Db 1 il 4 . Il ya TR =Y (DA W TaY = o)
U) ditcl a ClidiycT 1T uic i drisLeivel TTTOUT (C.4., LV TTIUOUC U VIOL 1TTITUUT ).

condition that leaves the data transfer agreement in an indeterminate state shall cause th
ce to enter an asynchronous data transfer mode.

S5CSI device may initiate an SDTR message exchange whenever it is appropriateto negotiat
b transfer agreement (either synchronous or asynchronous). SCSI deviGes that are cag
chronous data transfers shall not respond to an SDTR message with a MESSAGE REJECT m

egotiation after every selection is not recommended, since a significant jperformance impact is
SDTR message exchange establishes the permissible transfef periods and the REQ/ACK of
pgical units on the two SCSI devices. This agreement only applies to DATA IN phases and DA
ses. All other phases shall use asynchronous transfers.

originating SCSI device (the SCSI device that sends the first of the pair of SDTR messages)
es according to the rules above to permit it to receive data successfully. If the responding SCS
ble to also receive data successfully with these values (or smaller transfer periods or larger RE
ets or both), it returns the same values in its-SSDTR message. If it requires a larger transfer p

sage as required, returning unchanged any value not required to be changed. Each SCSI devig
smitting data shall respect the limits.§et by the other's SDTR message, but it is permitted to

sage. The completion of an exchange of SDTR messages implies an agreement as shown in t

Table 54 - SDTR messages implied agreements

Responding agent SDTR Implied agreement
response
Non-zero REQ/ACK offset Synchronous transfer (i.e.,Each SCSI device

transmit data with a transfer period equal to or
greater than and a REQ/ACK offset equal to or
less than the values received in the other de-

e SCSI

B a new
able of
bssage.

likely.

sets for
A OUT

sets its
| device
FQ/ACK
eriod, a
5 SDTR
e when
transfer
5 SDTR
able 54.

vice 5 SDTR Messager:

REQ/ACK offset equal to zero Asynchronous transfer

MESSAGE REJECT message Asynchronous transfer

Parity error (on responding Asynchronous transfer
message)

Unexpected bus free (as a result of | Asynchronous transfer
the responding message)

No response Asynchronous transfer

If there is an unrecoverable parity error on the initial SDTR message (see 11.1.12.2 and 11.1.12.4) the
initiating SCSI device shall retain its previous data transfer mode. If there is an unexpected bus free on the
initial SDTR message the initiating SCSI device shall retain its previous data transfer mode.
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11.5.3.13.2 Target initiated SDTR negotiation
If the target recognizes that SDTR negotiation is required, it sends an SDTR message to the initiator.

Prior to releasing the ACK signal on the last byte of the SDTR message from the target, the initiator shall
assert the ATN signal and respond with its SDTR message, MESSAGE PARITY ERROR message, or with
a MESSAGE REJECT message.

If an abnormal condition prevents the initiator from responding with a SDTR message or with a MESSGE
REJECT message then both devices shall return to asynchronous data transfer mode for data transfers
between the two SCSI devices.

Following an initiator 's responding SDTR message, an implied agreement for synchronous operation shall

not pe—considered-toexistuntitthe-targetteaves MESSAGE-OY T ptasemdicatingthat-thretamget has
accepted the SDTR negotiation.

If the target does not support any of the initiator’s responding SDTR message’s values-‘thé tardet shall
swifch to a MESSAGE IN phase and the first message shall be a MESSAGE REJECT messagq. In this
casg the implied agreement shall be considered to be negated and both SCS|.devices shall use the
asyphchronous data transfer mode for data transfers between the two SCSI devices.

If a|parity error occurs, the implied agreement shall be reinstated if a retransmission of a subsequent pair
of rIessages is successfully accomplished. After a vendor-specific number jof retry attempts (greater than
zer®), if the target continues to receive parity errors, it shall terminate thetetry activity. This is dong by the
tardet causing an unexpected bus free. The initiator shall accept such action as aborting the SDTR
nedotiation, and both SCSI devices shall go to asynchronousdata transfer mode for data trpnsfers
betyveen the two SCSI devices.

11.5.3.13.3 Initiator initiated SDTR negotiation

If the initiator recognizes that SDTR negotiation is required, it asserts the ATN signal and sends § SDTR
megsage to begin the negotiating process. After-successfully completing the MESSAGE OUT phase, the
tardet shall respond with the SDTR message of a MESSAGE REJECT message.

If apn abnormal condition prevents the target from responding with a SDTR message or with a MESSGE
REJECT message then both SCSI devices shall go to asynchronous data transfer mode for data tfansfers
betyveen the two SCSI devices.

Following a target's responding'SDTR message, an implied agreement for synchronous data tjansfers
shall not be considered to exist until;

a) the initiator receives the last byte of the SDTR message and parity is valid; and
b) the target.does not detect an assertion of the ATN signal before the ACK signal is released on the
last byte ofithe SDTR message.

If the initiatordoes not support the target’s responding SDTR message’s values the initiator sha|l assert
ATN and the first message shall be a MESSAGE REJECT message.

If during the SDTR message the initiator asserts the ATN signal and the first message out'is either
MESSAGE PARITY ERROR or MESSAGE REJECT the synchronous operation shall be considered to be
negated by both the initiator and the target. In this case, both SCSI devices shall go to asynchronous data
transfer mode for data transfers between the two SCSI devices.

11.5.3.14 TARGET TRANSFER DISABLE

The TARGET TRANSFER DISABLE message is sent from an initiator to a target to request that
subsequent reconnections for data transfer be done by the initiator instead of the target. The target might
reconnect for other purposes, but shall not switch to any DATA IN phase or DATA OUT phases after a
target reconnection. SCSI devices that implement this message shall also implement the CONTINUE
TASK message.
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This message shall be sent as the last message of the series of consecutive messages of an initial
connection. In the case where the initiator initiates a SDTR and/or a WDTR the initiator shall assert ATN
during the last SDTR or WDTR negotiation within the same initial connection and send the target transfer
disable message in response to the corresponding MESSAGE OUT phase. The target may continue the
task, including any DATA OUT phases on the initial connection, until the target would normally disconnect,
but the target shall not reconnect to transfer data. That is, the target shall not switch to a DATA IN phase on
the initial connection and the target shall not switch to any DATA IN or DATA OUT phases on any
subsequent target reconnection for the task.

When the target is ready to transfer data for a disconnected task for which a TARGET TRANSFER
DISABLE message has been sent, the target shall reconnect to the initiator for the task (via a
RESELECTION phase and consecutive MESSAGE IN phases containing an IDENTIFY message, and an
optional SIMPLE TASK message), send a DISCONNECT message, and, if the initiator does not respond
Wlﬁ d ?V‘IESSAGE REJECT |||caaagc, ovv;tbh tU d BUS FREE pildbc. T;I;D ICbUIIIICbtiUII OCIVCS tU Il t|fy the
initigtor that the task is ready for data transfer. If the initiator rejects the DISCONNECT message, the target
may switch to a DATA IN or DATA OUT phase; otherwise, the initiator may reconnect.fo'the [task as
desgribed in the CONTINUE TASK message to perform the data transfer.

Initjators should avoid sending the TARGET TRANSFER DISABLE message to. targets that have not
implemented this message. Such targets may not respond as described in this subelause. An application
cliept may determine whether a SCSI device implements this message by examining the (TRAND|S) bit in
the[standard INQUIRY data (see SCSI-3 Primary Commands Standard):“The application client shall
request the initiator use the CONTINE TASK message by issuing a TARGET TRANSFER DISABLE link
control function in the send SCSI command phase.

11.5.3.15 TASK COMPLETE
Thg TASK COMPLETE message is sent from a target to af).initiator to indicate that a task has completed
and that valid status has been sent to the initiator. After sticcessfully sending this message, the tartet shall
go fo the BUS FREE phase by releasing the BSY ‘signal. The target shall consider the message
trarfsmission to be successful when it detects the negation of ACK for the TASK COMPLETE message
with the ATN signal false.

Thg task may have completed successfully ©r unsuccessfully as indicated in the status.
11.5.3.16 WIDE DATA TRANSFER REQUEST

11.5.3.16.1 WIDE DATA TRANSFER REQUEST overview

WIDE DATA TRANSFER REQUEST (WDTR) messages (see table 55) are used to negotiate a w|de data
tranjsfer agreement between two SCSI devices.

Table 55 - WIDE DATA TRANSFER message format

Bytzit 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 (M)

The TRANSFER WIDTH EXPONENT field defines the transfer width to be used during DATA IN phases and
DATE OUT phases. The transfer width that is established applies to all logical units on both SCSI devices.
Valid transfer widths are 8 bits (m=00h), 16 bits (m=01h), and 32 bits (m=02h). Values of m greater than
02h are reserved.
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A WDTR agreement applies to all logical units of the two SCSI devices that negotiated agreement. That is,
if SCSI device A, acting as an initiator negotiates a wide data transfer agreement with SCSI device B (a
target), then the same transfer width agreement applies to SCSI devices A and B even if SCSI device B

cha

nges to an initiator.

A wide data transfer agreement only applies to the two SCSI devices that negotiate the agreement.
Separate wide transfer agreements are negotiated for each pair of SCSI devices. The wide data transfer
agreement only applies to data phases.

A WDTR message exchange shall be initiated by an SCSI device whenever a previously arranged wide
transfer agreement may have become invalid. The agreement becomes invalid after any condition which
may leave the wide transfer agreement in an indeterminate state such as:
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shdll negotiate the wide data transfer agreement prior to negotiating the synchronous data
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b) after a TARGET RESET message; and

c) after a power cycle;

d) after a change in the transceiver mode (e.g., LVD mode to MSE mode).

condition that leaves the data transfer agreement in an indeterminate state. shall cause tH
ce to enter an eight-bit wide data transfer mode.

SCSI device may initiate a WDTR message exchange whenever it is appropriate to negotiat
b transfer agreement. SCSI devices that are capable of wide data transfers (greater than 8 bi
respond to a WDTR message with a MESSAGE REJECT message.

egotiation after every selection is not recommended, since a-significant performance impact is

WDTR message exchange establishes an agreementdbetween the two SCSI devices on the
data path to be used for data phase transfers between two SCSI devices. This agreement only
ATA IN phases and DATA OUT phases. All other'information transfer phases shall use an §

SCSI device implements both wide data transfer option and synchronous data transfer option
bement. If a synchronous data transfefcagreement is in effect, then:

a) if a WDTR message is rejected with a MESSAGE REJECT message the prior synchronod
transfer agreement shall remain intact;

b) If a WDTR message fails for any other reason the prior synchronous data transfer agreeme
remain intact; or

c) if a WDTR message is not rejected with a MESSAGE REJECT message a WDTR messag
reset the synchronous data transfer agreement to asynchronous mode.

originating-SESI device (the SCSI device that sends the first of the pair of WDTR messages)
sfer width\value to the maximum data path width it elects to accommodate. If the respondir
ce is ableto also accommodate this transfer width, it returns the same value in its WDTR mes

it re

conpplétion of an exchange of WDTR messages implies an agreement as shown in table 56.

quires)a smaller transfer width, it substitutes the smaller value in its WDTR message. The su
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Table 56 - WDTR messages implied agreements

Responding agent WDTR Implied agreement
response

Non-zero TRANSFER WIDTH Wide transfer (i.e., the initiator and the target
EXPONENT transmit data with a transfer width equal to the

responding device’s transfer width). If the initi-
ating SCSI device does not support the re-
sponding SCSI device’s TRANSFER WIDTH
EXPONENT then the initiating SCSI device shall
MESSAGE REJECT the WDTR message (see
11 534682 ard14-5-3 163}

TRANSFER WIDTH equal to zero Eight-bit data transfer
MESSAGE REJECT message Eight-bit data transfer

Parity error (on responding Eight-bit data transfer
message)

Unexpected bus free (as aresult | Eight-bit data transfer
of the responding message)

No response Eight-bit data transfer

ere is an unrecoverable parity error on the initial WDTR message(see 11.1.12.2 and 11.1.1
bting SCSI device shall retain its previous data transfer mode. df-there is an unexpected bus fre
bl WDTR message the initiating SCSI device shall retain its¢previous data transfer mode.

.3.16.2 Target initiated WDTR negotiation

r to releasing the ACK signal on the last bytéZof the WDTR message from the target, the initia
ert the ATN signal and respond with its WDTR message MESSAGE PARITY ERROR message

n abnormal condition prevents theinitiator from responding with a WDTR message with a ME|
ECT message then both SCSI devices shall go to eight-bit data transfer mode for data tn
veen the two SCSI devices:

owing an initiator's responding WDTR message, an implied agreement for wide data tr|
ration shall not be considered to exist until the target leaves the MESSAGE OUT phase, indica
target has accepted the negotiation.

e target does-not support the initiator’s responding TRANSFER WIDTH EXPONENT the target shall s

ied agreement shall be considered to be negated and both SCSI devices shall use the eight;

agrenmnnf shall remain intact

sfer mode for data transfers between the two SCSI devices. Any prior synchronous data

P.4) the
B on the

e target recognizes that WDTR negotiation is required, it sends a WDTR message to the initiator.

tor shall
| or with

SSAGE
ansfers

ansfers
ing that

witch to
ase the
bit data
ransfer

If a parity error occurs, the implied agreement shall be reinstated if a retransmission of a subsequent pair
of messages is successfully accomplished. After a vendor-specific number of retry attempts (greater than
zero), if the target continues to receive parity errors, it shall terminate the retry activity. This is done by the
target causing an unexpected bus free. The initiator shall accept such action as aborting the WDTR
negotiation, and both SCSI devices shall go to eight-bit data transfer mode for data transfers between the

two

SCSI devices. Any prior synchronous data transfer agreement shall remain intact.

11.5.3.16.3 Initiator initiated WDTR negotiation

If the initiator recognizes that WDTR negotiation is required, it asserts the ATN signal and sends a WDTR
message to begin the negotiating process. After successfully completing the MESSAGE OUT phase, the

targ
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et shall respond with a WDTR message or a MESSAGE REJECT message.
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If an abnormal condition prevents the target from responding with a WDTR message or with a MESSGE
REJECT message then both SCSI devices shall go to eight-bit transfer mode for data transfers between
the two SCSI devices.

Following a target 's responding WDTR message, an implied agreement for wide data transfers shall not
be considered to exist until;

a) the initiator receives the last byte of the WDTR message and parity is valid; and
b) the target does not detect an assertion of the ATN signal before the ACK signal is released on the
last byte of the WDTR message.

If the initiator does not support the target’s responding TRANSFER WIDTH EXPONENT the initiator shall assert
ATN and the first message shall be a MESSAGE REJECT message.

If dliring the WDTR message the initiator asserts the ATN signal and the first message of the-MESSAGE
OU[ phase is either a MESSAGE PARITY ERROR or MESSAGE REJECT message-the-wife data
trarjsfers shall be considered to be negated by both SCSI devices. In this case, both SESIdevices shall
use|the eight-bit data transfer mode for data transfers between the two devices.

11.5.4 Task attribute messages

11.5.4.1 Task attribute messages overview
Two byte task attribute messages are used to specify an identifier/called a tag, for a task which
establishes the |_T_L_Q nexus. The TAG field is an 8-bit unsigned integer assigned by the appglication
cliept and sent to the initiator in the send SCSI command phaseZThe tag for every task for each I_T_L
nexus shall be uniquely assigned by the application client. There.is no requirement for the task mapager to
check whether a tag is currently in use for another |_T_L nexus. If the task manager check and re¢eives a
tag|that is currently in use for the |_T_L nexus, then it shall respond as defined in 11.6.3. A tag becomes
avajlable for reassignment when the task ends. The numeric value of a tag is arbitrary, providing there are
no ¢utstanding duplicates, and has no effect on the.order of execution.

For|each logical unit on each target, each application client has up to 256 tags to assign to tasks| Thus a
tardet with eight logical units could have upio 14 336 tasks concurrently in existence if there werg seven
initigtors on the bus.

WhEgnever an initiator connects tora target, the appropriate task attribute message shall be sent
imnpediately 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 reconnection. If a task gttribute
megsage is not sent, then only an I_T_L nexus is established for the task (i.e., an untagged commpand).

Whenever a target reconnects to an initiator to continue a tagged task, the SIMPLE QUEUE message shall
be gsent immediately‘following the IDENTIFY message to resume the I_T_L_Q nexus for the task. Qnly one
I_T[L_Q nexus,may occur during a reconnection. If the SIMPLE TAG message is not sent, then|only an
I_T] L nexus-occurs for the task (i.e., an untagged command).

If altarget attempts to reconnect using an invalid tag, then the initiator should assert the ATN signal. After
the [carresponding MESSAGE OUT phase the initiator shall respond with an ABORT TASK message.

If a target does not implement tagged queuing and a queue tag message is received the target shall switch
to a MESSAGE IN phase with a MESSAGE REJECT message and accept the task as if it were untagged
provided there are no outstanding untagged tasks from that initiator.

See SCSI-3 Architecture Model standard for the task set management rules.
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Table 57 - Task attribute message codes

Code Support Message Name Direction | Negate ATN
before last
Initiator| Target ACK
24h @) @) ACA Out | Not required
21h Q Q HEAD OF QUEUE Out | Not required
0Ah O @) LINKED COMMAND COMPLETE In n/a
0BHh o o HNKEB-COMMAND-COMPEETECAHHFEAG—R fAfer
22h Q Q ORDERED Out | Netirequired
20h Q Q SIMPLE In | Out’|)Not reqyired
Key: M=Mandatory support, O=Optional support, Q=Mandatory if tagged queuing is implemented
In=Target to initiator, Out=Initiator to target
Yes=lInitiator shall negate ATN before last ACK of message.
Not required=Initiator may or may not negate ATN before last ACK of message (see 11.2.2).
n/a=Not applicable
***=Extended message
11.5.4.2 ACA
Segq table 58 for the format of the ACA message.
Table 58 - ACA message format
Bit
7 6 5 4 3 2 1 0
Byte
0 MESSAGE CODE (24h)
1 TAG (00h-FFh)
Thg 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-3 Architectur¢ Model
standard.
11.5.4.3 HEAD,OF QUEUE
Segq table 59 for the format of the HEAD OF QUEUE message.
Table 59 - HEAD OF QUEUE message format
Bit
7 6 5 4 3 2 1 0
Byte
0 MESSAGE CODE (21h)
1 TAG (00h-FFh)

The HEAD OF QUEUE message specifies that the task shall be placed in the task set as a HEAD OF
QUEUE task. The rules used by the device server to handle HEAD OF QUEUE tasks within a task set are
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defined in the SCSI-3 Architecture Model standard.
11.5.4.4 LINKED COMMAND COMPLETE

The LINKED COMMAND COMPLETE message is sent from a target to an initiator to indicate that a linked
command has completed and that status has been sent. The initiator shall then set the pointers to the
initial state for the next linked command.

11.5.4.5 LINKED COMMAND COMPLETE (WITH FLAG)

The LINKED COMMAND COMPLETE (WITH FLAG) message is sent from a target to an initiator to
indicate that a linked command (with the flag bit set to one) has completed and that status has been sent.
The initiator shall then set the pointers to the initial state of the next linked command. Typically this

1ol L (e b PRI L m N bt " Lol !
meg o>dyt WUUIU DT USTU 1U LaUusST dlilT TTIICTTUpL I uic appiialiurn UHIICTIU UCSWWETTT WU TITTRTU CUTTITTIA! dS

11.$.4.6 ORDERED

Segq table 60 for the format of the ORDERED message.

Table 60 - ORDERED message format

Bit
Byte 7 6 5 4 3 2 1 0
0 MESSAGE CODE-(22h)
1 TAG (@0h=FFh)

Thg ORDERED message specifies that the task shall'be placed in the task set as an ORDERED tgsk. The
rulgs used by the task manager to handle ORDERED tasks within a task set are defined in the|SCSI-3
Architecture Model standard.
11.5.4.7 SIMPLE

Segq table 61 for the format of the.SIMPLE message.

Table 61 - SIMPLE message format

Bit
Byte 7 6 5 4 3 2 1 0
0 MESSAGE CODE (20h)
1 TAG (00h-FFh)

The SIMPLE message specifies that the task shall be placed in the task set as a SIMPLE task. The rules
used by the task manager to handle SIMPLE tasks within a task set are defined in the SCSI-3 Architecture
Model standard.
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11.5.5 Task management messages

11.5.5.1 Task management message codes

Table 62 - Task management message codes

Code Support Message Name Direction | Negate ATN
Initiator | Target zt(a:f;re last
0Dh Q Q ABORT TASK Out | Yes
06h M ABORT TASK SET Out | Yes
16h 0] 0] CLEAR ACA Out f\Not required
OEh Q Q CLEAR TASK SET Out’| Yes
17H O @) LOGICAL UNIT RESET (Note) Out | Yes
0Ch O M TARGET RESET Out | Yes
11h @) @) TERMINATE TASK Out | Yes

Key: M=Mandatory support, O=Optional support, Q=Mandatory if tagged queuing is implemented
In=Target to initiator, Out=Initiator to target

Yes=lInitiator shall negate ATN before last ACK of message:

Not required=Initiator may or may not negate ATN before.last ACK of message (see 11.2.2).
n/a=Not applicable

***=Extended message

Note-The LOGICAL UNIT RESET message is‘mandatory if hierarchical addressing (sge SCSI
Controller Command Standard) is implemented by the target.

11.5.5.2 ABORT TASK
Thg ABORT TASK message is defined inthe SCSI-3 Architecture Model standard.

In gddition to the requirements in the SCSI-3 Architecture Model standard the target shall go to the BUS
FREE phase following the successful receipt of the ABORT TASK message.

If oply an I_T nexus has been established, the target shall go to the BUS FREE phase. No sjatus or
mesgsage shall be sentforithe current task and no other task shall be affected.

NOTE 39 - The ABORT TASK message in the case of only an I_T nexus is useful to an initiator that is not
able to get,an*IDENTIFY message through to the target due to parity errors and just needs to end the
current/task. Any pending data, status, or tasks for the I_T nexus are not affected. It is not possible|to
abortan’_ T nexus on a reconnection because of item f) in 11.2.2.

On areconnection, the ABORT TASK message aborts the current task if it is fully identified. If the current
taskTs ot futty identified (e anm {_T_LC Texus exists, butthe targetis Teconmecting forami_T_L_Q nexus),
then the current task is not aborted and the target goes to the BUS FREE phase.

NOTE 40 - A nexus is not fully identified on a reconnection if the ATN signal is asserted during or prior to
the IDENTIFY message and the target only has tagged tasks for that initiator on that logical unit.

It is not an error to issue this message to an I_T_x nexus that does not have any pending tasks.
11.5.5.3 ABORT TASK SET
The ABORT TASK SET message is defined in the SCSI Architecture Model-2 standard.

In addition to the requirements in the SCSI-3 Architecture Model standard the target shall go to the BUS
FREE phase following the successful receipt of the ABORT TASK SET message.
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If only an I_T nexus has been established, the target shall switch to a BUS FREE phase. No status or
message shall be sent for the current task and no other task shall be affected.

The ABORT TASK SET message in the case of only an |_T nexus is useful to an initiator that is not able to
receive an IDENTIFY message through to the target due to parity errors and just needs to end the current
task or task management function. No pending data, status, or tasks are affected.

It is not an error to issue this message to an I_T_L nexus that does not have any pending or current tasks.

11.5.5.4 CLEAR ACA

The CLEAR ACA message is defined in the SCSI-3 Architecture Model standard.
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not an error to issue a CLEAR ACA message when no ACA condition is in effect.
.5.5 CLEAR TASK SET
CLEAR TASK SET message is defined in the SCSI-3 Architecture Model standard.

ddition to the requirements in the SCSI-3 Architecture Model standard the target shall go to t
FE phase following the successful receipt of the CLEAR TASK SET\meéssage.

).5.6 LOGICAL UNIT RESET
LOGICAL UNIT RESET message is defined in the SCSJ-3"Architecture Model standard.

hly an I_T nexus has been established the LOGICAL UNIT RESET shall be performed as if
GET RESET.

ddition to the requirements in the SCSI-3.Architecture Model standard the target shall go to t
FE phase following the successful receipfiof the LOGICAL UNIT RESET message.

).5.7 TARGET RESET
TARGET RESET message is defined in the SCSI-3 Architecture Model standard.

ddition to the requirements in the SCSI-3 Architecture Model standard the target, follow
cessful receipt of the:TARGET RESET message:

a) shall go to the BUS FREE phase, and
b) shall netichange any SCSI IDs.

.5.8 TERMINATE TASK

TERMINATE TASK message is defined in the SCSI-3 Architecture Model standard.

n, shall

he BUS

twas a

he BUS
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If the task manager does not support this message or is unable to stop the current task, it shall send a
MESSAGE REJECT message to the initiator and continue the task in a normal manner.

11.6 Command processing considerations and exception conditions

11.6.1 Command processing considerations and exception conditions overview

The following subclauses describe some aspects of command processing, including exception conditions

and

error handling which are specific to the SCSI Parallel Interface-2 Standard.
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11.6.2 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-3 Primary Commands Standard).

An error condition or unit attention condition shall be reported once per occurrence of the event causing it.
The target 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 conditions shall be sent
only to the initiator that requested the task.

The asynchronous event notification protocol may be used to notify processor devices that a system
resource has become available. If a target chooses to use this method, the sense key in the sense data
sen ;

Thg asynchronous event notification protocol shall be used only with SCSI devices that return”prpcessor
devjce type with an AERC bit of one in response to an INQUIRY command. The INQUIRY .command should
be sent to logical unit zero of each SCSI device responding to selection. This procedure ghall be
conducted prior to the first asynchronous event notification and shall be repeated whenever thg device
degms it appropriate or when an event occurs that may invalidate the cufrent informatiop. (See
SYINCHRONOUS DATA TRANSFER REQUEST message (11.5.3.13) for examples of these events.)

Eagh SCSI device that returns processor device type with an AERC bit of,0ne shall be issued a TEST UNIT
READY command to determine that the SCSI device is ready to.feteive an asynchronoup event
not|fication. A SCSI device returning CHECK CONDITION status is issued a REQUEST BENSE
command. This clears any pending unit attention condition. A SCSI device that returns processof device
type¢ with an AERC bit of one and returns GOOD status when issued a TEST UNIT READY command shall
accept a SEND command with an AER bit of one.

NOTE 41 - A SCSI device that uses asynchronous event notification at initialization time should provide
means to defeat these notifications. This may besxdone with a switch or jumper wire. Devices whigh
implement saved parameters may alternatively save the asynchronous event notification permissiops
either on a per SCSI device basis or as a systém wide option. In any case, a device conducts a survey
with INQUIRY commands to be sure that the-devices on the SCSI bus are appropriate destinations for
SEND commands with an AER bit of one;(The devices on the bus or the SCSI ID assignments may have
changed.)

Seg asynchronous event reporting in the SCSI-3 Architecture Model standard for more information on
asypchronous event notification:

11.6.3 Incorrect initiator.connection

An iIncorrect initiator connection occurs on a reconnection if an initiator attempts to reconnect to a task, and
thenp the initiator_ does not send an ABORT TASK SET, ABORT TASK, TARGET RESET, CLEAR TASK
SET, CONTINUE'TASK, or TERMINATE TASK message as one of the messages within the MESSAGE
OUT phase after the IDENTIFY message.

and the
hcorrect
initiator connection. The sense key shall be set to ABORTED COMMAND and the additional sense code
shall be set to OVERLAPPED COMMANDS ATTEMPTED with the additional sense code qualifier set to
the value of the duplicate tag.

A tgsk.manager that detects an incorrect initiator connection shall abort all tasks for the initiator

NOTE 42 - An incorrect initiator connection may be indicative of a serious error and, if not detected, could
result in a task operating with a wrong set of pointers. This is considered a catastrophic failure on the part
of the initiator. Therefore, vendor-specific error recovery procedures may be required to guarantee the
data integrity on the medium. The target 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).

NOTE 43 - Some targets may not detect an incorrect initiator connection until after the command
descriptor block has been received.
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11.6.4 Unexpected reselection

An unexpected reselection occurs if a target attempts to reconnect to a task for which a nexus does not
exist. An initiator should respond to an unexpected reselection by sending an ABORT TASK message.

11.7 Use of disconnect-reconnect page parameters

The disconnect-reconnect page (see SCSI-3 Primary Commands Standard) 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 targets.

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 valuep to the
tardet. The field values are communicated from the device server to the target in a vendor specificmanor.

SC¥I-3 parallel devices shall only use disconnect-reconnect page parameter fields defined below. If any
other fields within the disconnect-reconnect page of the MODE SELECT command\contain a npn-zero
valye, the device server shall return CHECK CONDITION status for that MODE SELECT command. The
senie key shall be set to ILLEGAL REQUEST and the additional sense code“set to ILLEGAL F|ELD IN
PARAMETER LIST.

The BUFFER FULL RATIO field and BUFFER EMPTY RATIO FIELD are used as-described in the SCSI-3 Primary

Thg BUS INACTIVITY LIMIT field indicates the maximum time in 100 pS increments that the target is permitted
to dssert the BSY signal without a REQ/ACK handshake. If the bus inactivity limit is exceeded thg target
shall attempt to disconnect (see 11.5.3.3) if the initiator has granted the disconnect privilege (see 11.5.3.4)
and it is not restricted by DTDC. This value may be rounded as defined in the SCSI-3 Primary Corpmands

Thg DISCONNECT TIME LIMIT field indicates the mifiimum time in 100 ps increments that the target shall wait
aftgr releasing the SCSI bus before attempting'reselection. This value may be rounded as defingd in the
SC$I1-3 Primary Commands Standard. A yalue of zero indicates that there is no disconnect time limit.

pwed to
1.5.3.4)
hmands

juring a
). This
s 1024

Y DATA
sue the
Y DATA

POINTERS messages.

If the EMDP bit is a one and the initiator responds to a MODIFY DATA POINTER message with a
MESSAGE REJECT, then the target shall return a CHECK CONDITION. The sense key shall be set to
ABORTED COMMAND and the sense code shall be set to INVALID MESSAGE ERROR.

A disconnect immediate (DIMM) bit of zero indicates that the target may request DATA IN or DATA OUT
phases following a COMMAND phase without attempting a disconnect (see 11.5.3.3). A DIMM bit of one
indicates that the target shall attempt a disconnect (see 11.5.3.3) after a COMMAND phase and before a
subsequent DATA IN or DATA OUT phase. The DIMM bit only applies when the initiator has granted the
disconnect privilege (see 11.5.3.4).

The DATA TRANSFER DISCONNECT CONTROL (DTDC) field (see table 63) defines further restrictions on when a
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onnect is permitted.

TABLE 63 - DATA TRANSFER DISCONNECT CONTROL

DTDC Description

000b DATA TRANSFER DISCONNECT CONTROL is not used. Disconnect is controlled by
the other fields in this page.

001b A target shall not attempt to 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 during the data transfer.

010b Reserved

011b A target shall not attempt to disconnect once the data transfer of a command
has started, until the command is complete. The connect time limit and*bug in-
activity 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 target shall return a’CHECK CONDITION
status. The sense key shall be set to ILLEGAL REQUEST and the additional 'sense code set to ILLEGAL

FIELD IN PARAMETER LIST.

11.8 SCSI parallel interface services

1.

.1 SCSI parallel interface services overview

SC¥I parallel interface services are provided by the initiator enabling the application client to accomplish
tasks and task management functions (see SCSI-3¢Architecture Model standard) and by th¢ target
engbling the device server to receive commands and\move data to/from an application client. The SCSI
pargllel interface services are described in terms of'the services the initiator and target provide. Ea¢h SCSI
parallel interface service causes sequence phases to be generated by the addressed SCSI devices.

figure 52 shows all the valid phase sequences:

11.8.2 Procedure terms

Sesq
tern

Ta

table 64 for the mapping of the procedure terms used in this standard to the equivalent procedure
ns used in the SCSI-3 Architecture Model standard.

ble 64 - SCSI Parallel Interface-2 Standard terms mapped to terms from other SCSI-3 stapdards
Equivalent SCSI-3

SCSI Parallel Interface-2 Standard terms Architecture Model
standard terms
initiator SCSI ID initiator identifier
target SCSHD targetidentifrer
initiator SCSI ID+target SCSI ID+logical unit number[+tag] task identifier
target SCSI ID+logical unit number[+tag] task address
target SCSI ID object identifier

or target SCSI ID+logical unit number
or initiator SCSI ID+target SCSI ID+logical unit number+tag

target SCSI ID object address
or target SCSI ID+logical unit number
or target SCSI ID+logical unit number+tag

target SCSI ID+initator SCSI ID none

See table 65 for a list of the procedure terms used when passing services across the SCSI parallel
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interface service interface. See table 65 for the definitions of the SCSI Parallel Interface-2 Standard names
and the equivalent SCSI-3 Architecture Model standard names of the procedure terms, the name of the
standard where the terms are defined, the standard where the binary contents of the terms are defined,
and the routing of the terms. 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 65 - Procedure terms

SCSI Parallel Interface-2 Standard _Standard Where .
where term | binary contents of Term routing
Standard terms ) -
defined term defined
application client buffer offset SAM SAM DS & targ—® init
command byte count SAM SAM AC & init
command descriptor block SAM SAM/cmd (note 2) | AC - init # targ # DS
data-in buffer SAM cmd (note 3) DS & targ—® init & AC
data-out buffer SAM cmd (note 3) AC - init ® targ # DS
szvice server buffer SAM cmd (note 3) DS - targ—® init
injtiator SCSI ID SAM this standard DS - targ
or TM & targ
link control function this standard this standard AC & init# targ
logical unit number SAM this standard AC = init  targ | DS
or AC® init # targ  TM
or DS & targ—® init
rgquest byte count SAM SAM DS - targ
s@rvice response SAM this standard DS - targ—® init # |AC
(note4) or targ # DS
sgrvice response (note 1) SAM thisstandard init = AC
(note 4)
stptus SAM SAM DS - targ—® init # |AC
tajg SAM this standard AC —» init # targ # (DS
or AC & init » targ = TM
or DS & targ—® init
target SCSI ID SAM this standard AC - init # targ | DS
or AC - init » targ = TM
or DS » targ
target SCSI ID+initator SC81 ID | this standard this standard targ & DS
ortarg & TM
tajsk attribute SAM this standard AC & init & targ | DS
Kdy: AC=application client, cmnd=SCSI command standards, DS=device server,
init=initiator, SAM=SCSI-3 Architecture Model standard,
TM=task-manager, targ=target
Ndtes
1)-Only occurs when unexpected bus free (see 11.1.3) is detected by the initiator.
2)The portions not defined in the SCSI-3 Architecture Model standard are defined in the SGSI
command-standards (n g ,Q(‘QI-Q Block Commands annrlqrri, SCSl-3 Drimnry Commands.
Standard).
3) Parameter lists are defined within one of the SCSI command standards (e.g.,SCSI-3 Block
Commands Standard, SCSI-3 Primary Commands Standard). SCSI standards do not define
non-parameter list information.
4) The SERVICE DELIVERY OR TARGET FAILURE value of the service response is not defined
in SCSI-3.

11.8.3 Application client SCSI command services
11.8.3.1 Application client SCSI command services procedure call

The SCSI command services shall be requested by the application client using a procedure call defined
as:
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Service response = execute command (target SCSI ID+logical unit number[+tag], command
descriptor block, [task attribute], [link control function], [data-out buffer], [command byte count] ||
[data-in buffer], status, service response).

11.8.3.2 Send SCSI command service

The send SCSI command service is a four step confirmed service that provides the means to transfer a
command data block to a device server.

Processing the execute command procedure call for a send SCSI command service shall be composed of
the 4 step confirmed service shown in table 66.

Table 66 - Processing of send SCSI command service procedure

Ste Protocol service SCSil Interlocked Protocol Service Interface proceduire
P name call
request send SCSI command | send SCSI command (target SCSI ID+logical unit numt
request ber[+tag], command descriptor block[task attribute], [link

control function], [data-out buffer], [Cemmand byte count] ||).

indication send SCSI command | SCSI command received (target SCSI ID+initator SCS
indication ID+logical unit number[+tag};, [command descriptor blofk],
[task attribute], ||).

response send SCSI command | send command complete-(target SCSI ID+initator SCS|l
response ID+logical unit number+tag], [status], [service responsg], ||).

gonfirmation | send SCSI command | command complete’received (target SCSI ID+logical upit
confirmation number[+tag]; [data-in buffer], [status], service responge [|).

11.8.4 Device server SCSI command services
11.8.4.1 Device server SCSI command services procedure call

Thg SCSI data buffer movement services@hall be requested from the device server using a procedure call
defiped as:

Service response = move-data buffer (target SCSI ID+initator SCSI ID+logical unit number
[+tag], device server buffer; application client buffer offset, request byte count ||).

Only one type of data buffer movement procedure call shall be used while processing one command,
either data-in delivery(on data-out delivery.

11.8.4.2 Data-in'delivery service

Thg data-in‘delivery service is a two step confirmed service that provides the means to trgnsfer a
parametenlist or data from a device server to an initiator.

Processing the execute command procedure catt fora data-im detivery service shaftbe composed of the 2
step confirmed service shown in table 67.
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Table 67 - Processing of data-in delivery service procedure

Step

Protocol service
name

SCSI Interlocked Protocol Service Interface procedure

call

request

data-in delivery
request

send data-in (target SCSI ID+initator SCSI ID+logical unit

number[+tag], device server buffer, application client bu
offset, request byte count ||).

ffer

confirmation

data-in delivery
confirmation

data delivered (target SCSI ID+initator SCSI ID+logical
number[+tag], service response ||).

unit

Thg data-out delivery service is a two step confirmed service that provides the meansto-tr3
pargmeter list or data from an initiator to a device server.

Professing the execute command procedure call for a data-out delivery service shall'be compose
2 step confirmed service shown in table 68.

ice

Table 68 - Processing of data-out delivery service procedure

nsfer a

d of the

Step

Protocol service
name

SCSI Interlocked Protocol Service Interface procedyre

call

request

data-out delivery
request

receive data-out (target SCSI ID+initator SCSI ID+logics
number[+tag],-application client buffer offset, request by
count, deviegserver buffer ||).

| unit
te

gonfirmation

data-out delivery
confirmation

data-out received (target SCSI ID+initator SCSI ID+logi
unit number [+tag] service response ||)

cal

11.8.5 Task management services
11.8.5.1 Task management services procedure call

Thg task management services-shall be requested from the application client using a proced

defihed as:

11.8.5.2 Task management function service
11.8.5.2.1_Task management function service overview

This standard handles task management functions as a four step confirmed service that provi

Service response =
number|target SCSI ID+logical unit number+tag, service delivery failure flag || service respon

task management function (target SCSI ID|target SCSI ID+logical uni

ure call

—_

se).

des the

medns 10 ransier tasK management functions toa task marager.

The task management functions are defined in the SCSI-3 Architecture Model standard. This standard
defines the actions taken by the SCSI parallel interface service to carry out the requested task
management functions.

11.8.5.2.2 ABORT TASK

The SCSI parallel interface services request the initiator issue an ABORT TASK message (see 11.5.5.2) to
the selected SCSI device.
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11.8.5.2.3 ABORT TASK SET

The SCSI parallel interface services request the initiator issue an ABORT TASK SET messa
11.5.5.3) to the selected SCSI device.

11.8.5.2.4 CLEAR ACA

ge (see

The SCSI parallel interface services request the initiator issue a CLEAR ACA message (see 11.5.5.4) to

the selected SCSI device.

11.8.5.2.5 CLEAR TASK SET

The SCSI parallel interface services request the initiator issue a CLEAR TASK SET message (see

1 :55) tU tilC bUiCbtUd SCSi dCVibC.
11.8.5.2.6 LOGICAL UNIT RESET

Thg SCSI parallel interface services request the initiator issue a LOGICAL UNIT REST messa
11.%.5.6) to the selected SCSI device.

11.8.5.2.7 RESET SERVICE DELIVERY SUBSYSTEM

Thg SCSI parallel interface services request the initiator issue a hard réset (see 11.2.3) to the 5
SC$l device.

11.8.5.2.8 TARGET RESET

Theg SCSI parallel interface services request the initiator issue a TARGET RESET message (see 1
to tIe selected SCSI device.
11.3.5.2.9 TERMINATE TASK

Thg SCSI parallel interface services request the initiator issue a TERMINATE TASK messa
11.%.5.8) to the selected SCSI device.

11.8.5.2.10 WAKEUP

Thg SCSI parallel interface services request the initiator issue a hard reset (see 11.2.3) to the 5
SC$l device.

ge (see

elected

1.5.5.7)

e (see

elected
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Annex A
(normative)
Additional requirements for LVD SCSI drivers and receivers
A.1 System level requirements

The requirements for LVD 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 loading conditions and trade-offs between competing parameters.

Table A.1 - System level requirements
Parameter Minimum Maximum Cross-
reference

Vp (MV) -115 note 1
VN (MmV) 115 note 1
differential receiver input (mV) -V x 0,25 -V x 0,25 figure 45
attenuation (%) 15 note 2
loaded media impedance (ohms) 85 135 note 3
unloaded media impedance (ohms) 110 135 subclause 6.3
terminator bias (mV) 100 125 subclause 7{3.1
terminator impedance (ohms) 100 110 subclause 7/3.1
device leakage (LA) -20 20 table 23
number of devices 2 16 subclause 4{1.7
ground offset level (mV) -355 355 note 4

Note:

1 <These limits allow 60 mV base A.C. level and a maximum 55 mV for crosstalk and other

non-common mode noise.

2 -Measured from the driver to the farthest receiver.

3 CCIUOUd b_y thU add;t;\lll Uf dUV;UU uapau;t;vc :uad (OUU CATITTOA C fUI UG:\;U:Gt;UI IO).

4 -This is the difference in voltage signal common for devices on the bus (see figure 2).

A.2 Driver requirements

The fundamental requirement for a LVD driver is the generation of a first-step differential output voltage
magnitude at the driver connections to the balanced media to achieve required minimum differential
signals at every receiver connection to the bus. Other characteristics that affect overall noise margin are
the common-mode output voltage, the maximum differential output voltage, the driver output impedance,
and the output signal wave shape.

The driver requirements are defined in terms of the voltages and currents depicted in figure 41.
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A.2.1 Differential output voltage, Vg

This subclause does not specify requirements for drivers with source impedances less then 1000 ohms.

To assure sufficient voltage to define a valid logic state at any device connection on a fully loaded LVD bus
at least a minimum differential output voltage shall be generated. This value shall be large enough that,
after allowance for attenuation, reflections, and differential noise coupling, Vg is at least +60 mV at the

device connector to the LVD bus.

The SCSI device shall also comply with the upper limits for the differential output voltages and to the
symmetry of the differential output voltage magnitudes between logic states in order to assure a first-step

transition to the opposite logic state.

in tapble A. ;
magnitude of the differential output voltage, Vg, for an asserted state (V,), shall be greater thanor
270 mV and less than or equal to 780 mV. For the negated state, the polarity of Vg shall be,revers
and the differential voltage magnitude shall be greater than or equal to 260 mV and less)than or
640 mV. The relationship between V, and V\ specified in table A.2 and shown graphically in fig
shall be maintained.

Thd assertion drivers and negation drivers require different strengths to achieve,the near equality in
Vy ghown in figure A.2 because the applied V1 and V2 simulate the effects of\the bus termination

Hy-state
equal to
ed (V)
pqual to
ure A.2

V, and
bias.

Figlire A.2 shall only apply to drivers with source impedances greaterthan 1000 ohms.
Table A.2 - Driver steady-state test limits and conditions
Test parameter Test conditions Minimum Maximum
P (figure A1) (mV) (mV)
| Va | Differential output V0,957V 270 780
voltage magnitude V5=0,535V
(asserted) (note)
Vi=1949V 270 780
Vy, =1,527V
| V | Differential output V,=0,957V 260 640
voltage magnitude V,=0,535V
(negated))(note)
Vy=1,949V 260 640
Vy =1,527V
|5y | Differential output All four above 0,69 x |[Vy| + 50 1,45 x |V\| - 65
voltage magnitude conditions
(asserted)
Note: The test circuit (figure A.1) is approximately equivalent to two terminators
creating the normal system bias.
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STEADY STATE «\  -SIGNAL 1000

4 ? } —— v
LOGIC INPUT
(1 OR0)

D 75Q
l 100 Q
>>  F——w
77 +SIGNAL )
d

a4
MEASURED
G PARAMETER

>> Device Connector

Figure A.1 - Differential steady-state output voltage-test circuit

NOTE: RESISTORS ARE + 0J1%
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Figure A.2 - Domain for driver assertion and negation levels

A.2|2 Offset (common-mode output) voltage, V¢

Thq steady-state magnitude of the driver offset voltage (V¢),), measured with the test load of figure A.3
| be'greater than or equal to 0,700 V and Iess than or equal to 1,800 V for either blnary Stc te. The
steady- p| state,
AV, shaII be 120 mV or less for all Vppjieq in the range 0, 700 < Vapp“ed <1,800. See figure A4.
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. “SIGNAL
N
STEADY-STATE 21Q 1% | 750 +1%
LOGIC INPUT D —
(1 0r0) 27Q £1%
/7
+SIGNAL +
o
+ -
— m® VAPPLIED
-/
Measured
parameter p—

>> Device Connector

1,800

Ven(VOLTS)

0,700

Figure A.3 - Driver offset steady-state voltage test circuit

VappLiED (VOLTS)

A.2|3 Short-circuit currents, lg_g and lg.g

Figure A.4 - Common mode output voltage test

Singe an LVD bus allows multiple drivers, the possibility of contention requires a restriction on the power
thaf miay be sourced to the bus by a device. This is accomplished with a maximum allowable curr(fnt from

the driver:

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 < V,,p)i6q < 2,5 V. (see

figure A.5).
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- SIGNAL
NN |
7/ 0-s
STEADY-STATE
LOGIC INPUT D
(1 OR 0)
>> lo+s
|1 + SIGNAL
V' APPLIED
+
— Measured
- parameter

>> Device Connectof:

Figure A.5 - Driver short-circuit test circuit

A.2}4 Open-circuit output voltages, Vo_oc) and Vo (qc)

To limit the maximum steady-state voltage at any device connector, the voltage between each output
terminal of the driver circuit and its common shall be between 0 V and 3,6 V when measjured in
accprdance with figure A.6. This requirement shall be met in all logical or high impedance stateg (0 V <
Vo{oc)<3,6Vand 0V <Vogsoc) < 3,6 V). The highest output voltage occurs with no output currgnt.

\ \\C SIGNAL

Ved

1,0,0ROFF | D
+SIGNAL

%
Vo+(oc) ﬁj(/o-(oq
R >1MQ
2 places
Measured
parameter .

>> Device Connector

Figure A.6 - Open-circuit output voltage test circuit
A.2.5 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.
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During transitions of the driver output between alternating logical states (one - zero, zero - one, one - off,
off - one, zero - off, off - zero), the differential voltage measured with the test circuit of figure A.7 and table
A.3, shall be such that the voltage monotonically changes between 0,2 and 0,8 of the steady-state output,
Vgs. Vsg is defined as the voltage difference between the two steady-state values of the driver output (Vgg
= [Val + ] VNI) (See figure A.8 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.8) between 0,2 and 0,8 of Vgg shall be greater than or
equal to 1 ns.

The slew rates specified above are requirements for a driver when using the LVD test circuit in figure A.7.
They are not the observed rise or fall rates on an actual SCSI bus.

Measurement equipment used for rise and fall rate testing shall provide a bandwidth of 2 GHz minimum.

A~ SIGNAL 100Q
77 1 V1
ALTERNATING 1.
(0,1,0,1,...))
- 100 Q
> I e
P 77+ SIGNAL i
___ Clg
Notes:
Measured a) Resistorsiare +1 % and of surface-mount metal film type.
parameter b) CLp and CLg are 5 pF £0,2 pF and include the instrumentation
7 . capacitance.
>p Device Connector c) The longest physical dimension between the device connector
pins and any test circuit component shall be no greater than 0,1
meter.
d) V1 and V2 are applied voltages from a source having a source
impedance of less than 5 Q from 0 Hz to 40 MHz.
Figure A.7 - Differential output switching voltage test circuit
Table A.3 - Driver switching test circuit parameters

Test condition (see figure A.7) V1 V2
Low common-mode voltage 1,375V 0,807 V
High common-mode voltage 1,693 V 1,125V

The signal voltage shall comply with the requirements shown in figure A.8.
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0,2Veg— 0,2 Vs
MAX MAX

Figure A.8 - Driver output signal waveform

A.2{6 Dynamic output signal balance, Vcypp)

A njismatch in the magnitude of rate at which the voltage changes at the-- signal and + signal cdnnector
ping, results in a common-mode AC signal. This may cause electromagnetic emissions from thg media,
excprsions outside the receivers' common-mode input voltage range,.and/or differential noise.

During transitions of the driver output between any state transition”of high-to-low, low-to-high, high-to-off,
off-{o-high, low-to-off, or off-to-low, the voltage (V¢),) measured with the test circuit shown in figpre A.9,
shall not vary more than specified in table A.4 as Vyppjieq is.¥aried over the range 0,700 < V64 F 1,800.
Measurement equipment used for dynamic signal output balance testing shall provide a bandwidth of 400
MHE minimum. The requirements in this subclause apply only to the applicable state transitions.
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N\ SIGNAL
/7
HIGH-TO-LOW, 271Q £1%
LOW-TO-HIGH, 75Q +1%
HIGH-TO-OFF, D
LOW-TO-OFF,
OFF-TO-HIGH,
OFF-TO-LOW 270 +1% — — CL
AN T
/7
» + SIGNAL
/- ’f\( +
NG
VAPPLIED
Notes:
a) CL is no more than 50 pF and includes the instrumentation
Measured capacitance.
parameter b) The longest physical dimensien between the device
>> Device Connector connector pins and any test eifcuit component shall be ho

greater than 0,1 meter,

Vempp)

____________________________________________ v

Figure A.9 - Driver.offset switching voltage test circuit

Lower values of Vg pp) have lower EMLrisk.

Table A.4 - Dynamic output balance limits

Transition Vempp) mV max
high-low 120
low-high 120
high=off 400

low-off 400
off-high 400
off-low 400

A.3 Receiver characteristics

A receiver indicates the logical state of the LVD bus as defined by the differential voltage that exists at the
device connector. A minimum steady state differential voltage defines the logic state. The receiver shall
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detect this difference over the allowable common-mode input voltage range as determined by the driver
and terminator output offsets and ground difference voltages.

Table A.5 defines the voltages and currents for the requirements in this subclause.
A.3.1 Receiver steady state input voltage requirements

Within the common-mode input voltage range (V) (figure 42) 0,700 V < Vg < 1,800 V a LVD receiver
shall indicate the logical states shown in table A.5 with V| within the ranges shown in table A.5.

Table A.5 - Receiver steady state input voltage ranges

Input voltage range

steady state (V) Receiver detects

-3,6 V<V <-0,030V 1

0,030V <Vy<3,6V 0

A.3|2 Compliance test

Compliance to the requirements in A.3.1 shall be verified with the input'voltages of table A.6 and th circuit
of figure A.10.

Table A.6 - Receiver minimum ahd maximum input voltages.

Applied voltages (input voltage Resulting Resulting
referenced to circuit common) | differential | common-voltage
(see figure A.10) input voltage input voltage
V. Vs ViN Vem
0,715 0,685 0,030 0,700
0,685 0.715 -0.030 0,700
1,815 1,785 0,030 1,800
1,785 1,815 -0.030 1,800
3,600 0,000 3,600 1,800
0,000 3,600 -3,600 1,800
3,955 -0,355 4,310 1,800
-0,355 3,955 -4,310 1,800
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- SIGNAL
’ 65Q +1%
VIN R
65Q +1%
\Y, }
- % >
+ SIGNAL
Vs

2002(E)

A3

>> Device Connector

Figure A.10 - Receiver input voltage threshold test circuit

3 Receiver setup and hold times

Figlire 45 and figure 51 define the receiver setup and hold times.

A4

A4

Theg
Wit
vari
vall

NOTE 44 - Dynamic testing is required to verify these timings.
} Transceiver characteristics

1 Transceiver output/input currents, l..and li+L

requirements in this clause apply as a test method to ensure compliance with table 22 and t
h the transceiver in an off condition (i.e., not'transmitting) and the + and - signals connec
able voltage source, Vyppieq, the output leakage currents I and I, shall not exceed the ap
es in table 23 over the range 0,00 V < Vgppjieq < 3,6 V (see figure A.11). The maximum ap

curfent from table 23 is |y 4x-

The
con

| hc

| T

se measurements apply withxthe transceiver’s power supply in both power-on and pg
ditions.

| < lmax

| < Imax

hble 23.
ed to a
plicable
blicable

wer-off
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- SIGNAL
AN
Ve

HIGH IMPEDANCE
OR OFF STATE

A
(i )|

FSIGNAL— /

Measured VARPLIED
parameter

>> Device Connector

Figure A.11 - Transceiver off-state output current test circuit
A.4]2 Transceiver maximum input voltages

Seq table 22 and table 23.
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Annex B

(normative)

SCSI configured automatically (SCAM)

B.1 Model

Implementation of the SCAM protocol is optional, however, if implemented, the SCSI SCAM protocol shall

conform to this annex.

The SCAM protocol is defined by this annex. SCAM is defined to ease user problems with the

cor figulatiun Uf SCS; iDb UIlT daTll SCS; 'uua. LUVU; 2 SCAlnvli Ulcﬂllcb cl“ tilc ilalu‘WdlC dlld IS}
requirements necessary to implement all the functionality described in this annex. Level 1 SCAM d
subset that does not support all of the advanced features of level 2 (e.g., hot plugging). It is)inte
solye most configuration problems common to the single-user system.

B.2 Glossary

For|the purposes of this annex, the following definitions apply in addition te those in the bod
standard.

B.2|1

An SCSI ID which has been inherently (in the case of SCAM tolerant devices), explicitly (by
profocol) or implicitly (by SCSI selection of a minimum duration) established for an SCSI device. V|
ID i assigned it also becomes the current ID. Similarly{once an ID is assigned any change to the

curent ID by non-SCAM means (e.g., a MODE SELECT command) also changes the assigned ID|.

B.2|2

curfent ID:
The SCSI ID that is available to an SCShport. It may originate from jumpers, switches, mode par:
or some other source.

pftware
efines a
nded to

y of the

SCAM
Vhen an
Hevice’s

ameters

etween

B.2.5

SCAM target:

A SCAM device that is capable of recognizing and responding to SCAM selection. This capability permits a
SCAM target to receive an ID assignment from a SCAM initiator. A SCAM target shall have a current ID,

even when it is unassigned.
B.2.6

SCAM tolerant:
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An SCSI device which does not implement the SCAM protocol but which complies with certain
requirements specified by this annex. SCAM tolerant devices may be detected by a SCAM initiator and
may be intermixed with SCAM devices.

B.2.7

unassigned ID:
The current SCSI ID which is available to the device but has not yet been assigned to the device.

B.3 SCAM requirements

B.3.1 Configuration requirements

SC
ope

Sor

B.3

Unl
tabl

AM configuration requirements permit SCAM tolerant, level 1 SCAM and level 2 SCAM de
rate on the same SCSI bus. These requirements are:

he of these configuration requirements may be overcome by means outside the scope of this a
2 Timing requirements

bss otherwise indicated, the time measurements for each SCAM or SCAM tolerant device, s
e B.1, shall be measured for signal conditions existing at that SCSI device’s own SCSI bus con

a) SCAM intolerant devices (i.e., legacy SCSI devices which are not SCAM tolerant) are not
permitted on the bus;

b) Any SCSI initiator on the bus shall be a SCAM initiator;

¢) No more than one level 1 SCAM initiator is permitted on the bus;

d) Multiple level 2 SCAM initiators are permitted on the bus, which they may share with up to
level 1 SCAM initiator;

e) All SCAM tolerant and level 1 SCAM targets on the bus shall be powered on before or
concurrently with a SCAM initiator;

f) If the only SCAM initiator is a level 1 SCAM initiator, all devices should be powered on befq
concurrently with the level 1 SCAM initiator. The SCAM protecol does not provide the capabi
SCAM level 1 initiators to detect level 2 SCAM targets powered on after the level 1 SCAM in
has completed SCAM protocol, until a subsequent reset indication.

Table B.1 - SCAM timing values

vices to

one

re or
ity for
tiator

nnex.

hown in
hection.

Description Value
SCAM:talerant power-on to selection delay 5s
SEAM tolerant reset to selection delay 250 ms
SCAM tolerant selection response time 1 ms
SCAM unassigned ID selection response delay 4 ms
SCAM power-on to SCAM selection delay 1s
SCAM reset to SCAM selection delay 250 ms
SCAM selection response time 250 ms
Recommended SCAM selection response time 1ms
Wide arbitration time 7,2 us
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B.3.2.1 SCAM tolerant power-on to selection delay

The maximum time a SCAM tolerant device may delay after power-on before enabling its response to
selection.

B.3.2.2 SCAM tolerant reset to selection delay

A SCAM tolerant device shall enable its response to selection within this time limit, measured from the
release of the RST signal.

A SCAM initiator shall wait at least a SCAM tolerant reset to selection delay before starting SCSI ID
categorization (see B.5.1.1.1).

B.3[2:3—SCAM-toterantsetectionresponse-time

A SCAM tolerant device shall respond to selection of its current ID within this time limit, provided that both
the [SCAM tolerant power-on to selection and reset to selection delays have been satisfied-

A SCAM initiator should use a minimum selection time-out of a SCAM tolerant selection respor|se time
plug two bus settle delays when scanning the bus for SCAM tolerant devices.

B.3|2.4 SCAM unassigned ID selection response delay

Thg minimum time a SCAM device shall delay before responding to.séléction of its current ID, grovided
thaf the SCAM device has not been assigned an ID since the last péwer-on or reset.

A §CAM initiator should use a maximum selection time-out.less a SCAM unassigned ID se¢lection
response delay when scanning the bus for SCAM tolerant devices.

B.3[2.5 SCAM power-on to SCAM selection delay
A SICAM device shall enable its response to SCAM protocol initiation within this time limit.

A SCAM initiator or level 2 SCAM target shall wait at least a SCAM power-on to SCAM selectign delay
before initiating SCAM protocol.

B.3|2.6 SCAM reset to SCAM selection delay

Thg minimum time, measured . from the bus free that immediately follows a reset, a SCAM device shall
delay after a reset before initiating SCAM protocol.

B.3]2.7 SCAM selection response time
Thg maximum time a SCAM device shall require to detect and respond to SCAM selection. This is plso the
minimum time,a SCAM initiator should maintain SCAM selection in situations where a slow resppnse by

othér SCAM.devices is anticipated (e.g. firmware SCAM implementations).

B.3|2.8./Recommended SCAM selection response time

The minimum time a SCAM device should maintain SCAM selection in situations where a rapid response
by other SCAM devices is anticipated (e.g. hardware SCAM implementations). This is also the
recommended maximum time a SCAM device should require to detect and respond to SCAM selection.

B.3.2.9 Wide arbitration time

The maximum time after the assertion of BSY within which a SCAM or SCAM tolerant device with an ID
greater than 7 shall assert the SEL signal.

NOTE 45 - This requirement is necessary for arbitration without an ID to work on mixed width buses. It is
based on the assumption that all wide SCSI devices implement arbitration logic in hardware and therefore
relied on to assert the SEL signal quickly if they win arbitration.
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B.3.3 Device requirements

The following subclauses define the operational requirements of SCAM and SCAM tolerant devices that
may be configured on the same SCSI bus.

In addition, all SCAM devices shall disable active negation of SCSI bus signals during SCAM protocol.
B.3.3.1 SCAM tolerant target
A SCAM tolerant target:

a) shall enable its response to selection within a SCAM tolerant power-on to selection delay after the
device is powered-on.

'u) shattemabteits TeSpPonse to-setectiomwithima-SCAM-toterant reset-tosetection dciay afterja reset.
c¢) shall recognize a valid selection of the device’s current ID whether or not an initiator ID-is present
during the SELECTION phase.
d) shall, once selection response is enabled, recognize a valid selection of its current ID and|assert
the BSY signal no later than a SCAM tolerant selection response time after the start'of the
SELECTION phase. The current ID and the assigned ID are the same for SCAM tolerant deyices.

NOTE 46 - It is recommended that initiators clear the DISCPRIV bit in the IDENTIFY. message if selectipn
is performed without an initiator ID.

NOTE 47 - The requirement for rapid response to selection by SCANtoelerant devices and delaygd
response to selection by SCAM devices that do not have assigned\ID’s permits SCAM initiators|to
distinguish between the two. A SCAM initiator may use a relatively short selection time-out (SCAM
tolerant selection response time plus two bus settle delays) to¢scan the bus for SCAM tolerant devices
without causing the assignment of an ID.

B.3{3.2 Level 1 SCAM initiator
A ldvel 1 SCAM initiator:

a) shall recognize reset at all times.

NOTE 48 - SCAM implementations, whéther in firmware or hardware, are expected to monitor the R§T
signal even while engaged in SCAM, protocol.

b) shall be capable of initiating SCAM protocol and utilizing SCAM function sequences to ass|gn ID’s
to SCAM devices. Level"1"\SCAM initiators are not required to detect or respond to SCAM selection.
c) shall be capable of-detecting a dominant initiator contention function code and subsequently
participate in the isolation stage for the dominant initiator.
d) It is recommended that level 1 SCAM initiators perform dominant initiator contention each ftime
SCAM protocol-is initiated.

e) shall have'an assigned ID.

f) shall’bé.able to operate with a selection time-out greater than the SCAM tolerant selection
respohse time and less than the SCAM unassigned ID selection response delay. A level 1 SCAM
initiator shall also be able to operate with a selection time-out greater than the SCAM unassigned ID
Selection response delay.

g) shall not assert the RS T signal upon a selection time-out.

B.3.3.3 Level 1 SCAM target
A level 1 SCAM target:

a) shall recognize reset at all times.

NOTE 49 - SCAM implementations, whether in firmware or hardware, are expected to monitor the RST
signal even while engaged in SCAM protocol.

b) shall enable its response to SCAM selection within a SCAM power-on to SCAM selection delay
after the device is powered-on.
c) shall enable its response to SCAM selection within a SCAM reset to SCAM selection delay after a
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reset.

d) shall, once SCAM selection response is enabled and provided that its device ID is unassigned,
recognize and respond to SCAM selection within a SCAM selection response time.

e) shall not, while its ID remains unassigned, start a SELECTION phase unless the SEL signal and
the SCSI ID bit that encodes the unassigned ID are true and the BSY and 1/O signals are false for at
least a SCAM unassigned ID selection response delay. Response to selection shall cause the device
to have an assigned ID equal to its current ID.

f) shall, once assigned an ID, behave as a SCAM tolerant device until a subsequent power-on or
reset.

NOTE 50 - SCAM devices with assigned ID’s neither recognize, respond to, nor initiate SCAM selection.

g) shall not assert the RST signal a selection time-out.

h) shall not implnmnnf the soft reset alternative as defined in SCSI|-2

B.3

Alg

3.4 Level 2 SCAM initiator
vel 2 SCAM initiator:

a) shall recognize reset at all times.

NOTE 51 - SCAM implementations, whether in firmware or hardware, are expeeted to monitor the RET
signal even while engaged in SCAM protocol.

b) shall be capable of initiating SCAM protocol and utilizing SCAM\fUnction sequences to ass|gn ID’s
to SCAM devices. Level 2 SCAM initiators are also required-to-detect and respond to SCAM
selection initiated by other SCAM devices.

c) shall perform dominant initiator contention each time SCAM protocol is initiated.

d) shall have either an assigned ID or be able to arbifrate without an ID.

e) shall be able to operate with a selection time-out greater than the SCAM tolerant selection
response time and less than the SCAM unassigned ID selection response delay. A level 2 SCAM
initiator shall also be able to operate with a selection time-out greater than the SCAM unassigned ID
selection response delay.

f) shall not assert the RST signal upon a‘selection time-out.
g) shall, provided an assigned or current ID is available, satisfy the requirements for a SCAM folerant
device.

NOTE 52 - A level 2 SCAM initiator without a current ID may receive an assigned ID by one of tywo
methods: either it assigns itself'an ID or, by means of SCAM protocol functions, is assigned an ID py
another SCAM initiator. A level 2 SCAM initiator that has a current ID may receive an assigned ID py
either of these two methods or its current ID may become its assigned ID if a selection indication for the
SCAM initiator’s current ID if a SELECTION phase for the current ID is continuously valid for at legst
a SCAM unassigned ID selection response delay.

h) shall, anee*SCAM selection response is enabled and provided that its device ID is unassigned,
recognize and respond to SCAM selection within a SCAM selection response time.
i) shall:not, while its ID remains unassigned, start a SELECTION phase unless the SEL signal and
thé SCSI ID bit that encodes the unassigned ID are true and the BSY and I/O signals are falde for at
least a SCAM unassigned ID selection response delay. The end of the SELECTION phase shall

tause the device to have an assigneo DU equal 1O ftsTurrent1D:

B.3.3.5 Level 2 SCAM target

A level 2 SCAM target:

158

a) shall recognize reset at all times.

NOTE 53 - SCAM implementations, whether in firmware or hardware, are expected to monitor the RST
signal even while engaged in SCAM protocol.

b) shall enable its response to SCAM selection within a SCAM power-on to SCAM selection delay
after the device is powered-on.
¢) shall enable its response to SCAM selection within a SCAM reset to SCAM selection delay after a
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reset.

d) shall, once selection response is enabled and provided that the device ID is unassigned,
recognize and respond to SCAM selection within a SCAM selection response time.

e) shall not, while its ID remains unassigned, start a SELECTION phase unless the SEL signal and
the SCSI ID bit that encodes the unassigned ID are true and the BSY and 1/O signals are false for at
least a SCAM unassigned ID selection response delay. Response to selection shall cause the device

to have an assigned ID equal to its current ID.

f) shall, once assigned an ID, behave as a SCAM tolerant device until a subsequent power-on or
reset.
NOTE 54 - SCAM devices with assigned ID’s neither recognize, respond to nor initiate SCAM selection.
g) shall not assert the RST signal upon a selection time-out.
h) shall not implnmnnf the soft reset alternative as defined in SCSI|-2
i) shall be capable of arbitration without an ID. Subsequent to power-on, a level 2 SCAM target shall
initiate SCAM protocol provided that the device does not have an assigned ID and no reset has
occurred.
B.4 SCAM protocol
SCAM is a distributed algorithm collectively executed by a group of participating SCAM devices. The
communication is accomplished by shared (wired-OR) SCSI bus signals that may be asserted or released
by the SCAM devices, but which shall not be negated by any participating'device. Any SCAM devige which
is capable of active negation of SCSI bus signals shall disable active hegation during SCAM protog¢ol.
B.4/1 Initiation
A device initiates the SCAM protocol by first winning bus arhitration, then performing SCAM selection. The

devjce has the BSY and SEL signals asserted. It shall release all DATA BUS signals and assert
signal, then wait at least two system deskew delays and release the BSY signal. It shall main

device may arbitrate using its current ID or it may arbitrate without an ID. After winning arbitra’ltion the
t

e MSG
ain this

patiern of the SEL and MSG signals asserted with the BSY signal released for a minimyim of a

recommended SCAM selection response time, then release the MSG signal. After releasing th
signal the device shall wait, using wired-OR:glitch filtering (see 7.2.3 and 7.3.2), until the MSG sig
beeln released by all other devices.

Leviel 2 SCAM initiators and SCAM targets that have not yet been assigned an ID recognizg
selgction if a pattern of the SEL.and MSG true and the BSY signal false is detected. After a variab
devjces responding to SCAM selection release the MSG signal, then wait, using wired-OR glitch
until the MSG signal has _been released by all devices. SCAM targets should release the MS(
quig¢kly, perhaps neverasserting it at all. SCAM initiators should wait a SCAM selection respon
befgre releasing the-MSG signal.

Aftgr wired-OR glitch filtering is used to detect the MSG signal false, each SCAM device asserts f
signal, waits(at least two system deskew delays, then asserts several other signals. SCAM initiator|
the |BSY _sighal followed by the 1/0, C/D, DB(6) and DB(7) signals. SCAM targets assert the BS
follpwed-by the 1/0, DB(6) and DB(7) signals. After asserting its signals each device waits at I
more system deskew delays, then releases the SEL signal and waits, using wired-OR glitch filteri

e MSG
nal has

SCAM
e delay,
filtering,
b signal
se time

he BSY
5 assert
Y signal
ast two

ng, until

the SEL signal has been released by all devices.

After detecting that the SEL signal has been released by all devices, SCAM devices release the DB(6)
signal and examine the bus signals. If the C/D signal is false, then there are no SCAM initiators
participating and SCAM targets shall release all signals. If the C/D signal is true, each SCAM device waits,
using wired-OR glitch filtering, for the DB(6) signal to be released by all devices and then asserts the SEL

signal. Initiation of the SCAM protocol is complete after the SEL signal has been asserted.
B.4.1.1 Transfer cycles

The SCAM protocol functions through sequences of transfer cycles. During each transfer cycle
devices broadcast data to all participating SCAM devices. The actual data received is the logical-O

certain
R of the

data broadcast by all the sending devices. Each transfer cycle is fully interlocked in the same sense that
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asynchronous data transfers are interlocked. Completion of each step of the transfer is explicitly
acknowledged, and the transfer rate adapts automatically to the pA of the SCAM devices involved.

Transfer cycles use the DB(7-5) signals as handshake lines and the DB(4-0) signals as data lines. At the
beginning and end of each transfer cycle the DB(7) signal is asserted while the DB(6) and DB(5) signals
are released. As shown in figure B.1 each device repeats the following steps for each transfer cycle:

1) Assert data on the DB(4-0) signals, if the device is broadcasting data. Devices that have no data to
broadcast release these signals. All devices assert the DB(5) signal.

2) All devices release the DB(7) signal.

3) Wait, using wired-OR glitch filtering, until the DB(7) signal is released by all devices.
4) Read and latch data from the DB(4-0) signals. All devices assert the DB(6) signal.
5) All devices release the DB(5) signal.

6 Waitusing-wired=ORgtitchfitterimg;untit the BB(5)signatisrefeasedbyattdevices:
7) Release or change the DB(4-0) signals. All devices assert the DB(7) signal.

8) All devices release the DB(6) signal.

9) Wait, using wired-OR glitch filtering, until the DB(6) signal is released by all deviges:

Step ' 1'2 3 4 5 6 7.8 9

ovosy (L >>>»>>>>>>
-DB(5) T\ \ /// asserted
] \ | ///
-DB(7) J// | |\

Note - Signals are shown
asserted low.

-DB(6)

Figure B.1 - Transfer cycles

Thg SCAM proetacol continues through successive transfer cycles until the dominant SCAM |initiator
chopses to terminate it by releasing the C/D signal and all other signals. SCAM targets shall note the
relelase of<the C/D signal and release all signals.

B.4{1.2/Wired-OR glitch filtering

Many of the SCSI signals used by SCAM protocol are asserted by more than one SCAM device.
Consequently, when one of these signals is released by a SCAM device there may be a transient period in
which the signal is observed to be false even though it is still asserted by other SCAM devices. In order to
eliminate these incorrect observations (and the consequent malfunction of the SCAM protocol), all SCAM
devices shall perform wired-OR glitch filtering on the shared SCSI signals.

Wired-OR glitch filters may be designed into the hardware. In this case the hardware shall be capable of
detecting that a signal has remained continuously false for at least a bus settle delay.

NOTE 55 - This continuous observation of a signal requires dedicated hardware; it is not able to be
performed by software alone.

160 SCSI Parallel Interface-2


https://iecnorm.com/api/?name=f8eece2381d93534b70eb81892718642

14776-112 © ISO/IEC:2002(E)

As

an alternative, SCAM devices may implement wired-OR glitch filtering in software if the procedure

described below is used. The algorithm used relies on the fact that a single device that releases a
wired-OR signal may cause the signal to be incorrectly observed false for a maximum of a bus settle delay.

As

1) Determine the iteration count to be used in the software polling loop. This is typically 8, 16 or 32 if
the SCAM device has knowledge (by means beyond the scope of this annex) that the SCSI bus
supports the maximum number of devices. SCAM devices that have no means to determine the
width of the SCSI bus should use an iteration count of 32.

2) If the signal is observed to be true, reset the iteration count to the initial value determined above. If
the signal is observed to be false, decrement the iteration count. If the iteration count is zero, the
signal has been released by all devices.

3) Wait sufficient time to guarantee that at least a bus settle delay elapses. Continue with the
preceding step.

bn alternative to waiting at least a bus settle delay between samples, the implementor may|wish to

calgulate the iteration count as follows. If the minimum sample interval is known, calculate N.equal o a bus
setfle delay divided by the minimum sample interval. Round the number obtained up te-thé next higher
integer. If the iteration count is set to N times the maximum number of devices on'the SCSI bus, the

algaorithm above may be used without the need to wait between successive samples.

B.4/1.3 Isolation stage

Ma

my SCAM function sequences require an isolation stage, which is used'tojisolate or identify an individual

devjce to perform some action. During an isolation stage each participating device sends an idenfjfication

stri
ide

ng bit serially. As it sends its identification string, each pafticipating device compares |its own
tification string with the strings of other devices. If a device ebiserves a numerically higher string than

its pwn identification string, it defers for the remainder of the function sequence and participates in
subsequent function sequences only after a synchronizatiah pattern is observed. After the isolatign stage

co

pletes, only the device with the numerically highestiidentification string is still participating, and that

deVice performs whatever action is specified by.the function code (or subsequent action| code).
Identification strings are sent starting with the most ‘significant bit of the most significant byte and ending

with the least significant bit of the least significant,byte.

During each transfer cycle of an isolation stage, the devices that are still participating assert the DB(0)

SC
par

defiped in table B.2.

signal if the next bit of their identification.string is zero, the DB(1) signal if the next bit of their idenJ“ification
string is one, or release the DB(4-0).signals if they have reached the end of their identificatio

string.
AM initiators may assert the DB(4) signal to terminate the isolation stage prematurely. Each
icipating device reads the data transferred during each transfer cycle and acts on the conditions
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