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Foreword

ISO (the International Organization for Standardization) and IEC (the Inter-
national 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 com-
mittees collaborate in fields of mutual interest. Other international organ-
izations, governmental and non-governmental, in liaison with ISO and IEC,
also take part in the work.

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

international Standard ISO/IEC 11518-1 was prepared by Joint Technical
Committee ISO/IEC JTC 1, Information technology, Subcommittee, SC 25,
Interconnection of information technology equipment.

[SO/IEC 11518 consists of the following parts, under the general title /n-
formation technology — High-Performance Parallel Intertace:

— Part 1: Mechanical, electrical and signalling’ protocol specification
(HIPPI-PH)

— Part 2: Framing Protocol (HIPPI-FP)

— Part 3: Encapsulation of ISO 8802-3 — Logical link control protocol
data units (HIPPI-LE)

— Part 4: Mapping of HIRPR]to IPl device generic command sets
(HIPPI-IPI)

— Part 5: Memory-Interface (HIPPI-M)
— Part 6: Physical Switch Control (HIPPI-SC)

Annexes A to.E of this part of ISO/IEC 11518 are for information only.
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Introduction

This part of ISO/IEC 11518 defines the physical layer of an efficient simplex high-
performance point-to-point interface operating at speeds of 800 or 1 600 Mbit/s. The
-PH abbreviation stands for "physical layer".

Characteristics of this HIPPI physical layer interface include

— point-to-point connections use one or two copper twisted-pair cables for distances
ofupto25m.

— the HIPP!-PH is a simplex interface, capable of transferring data in one direction
only. Two HIPPI-PHs may be used to implement a full-duplex interface.

_ : : f od-ir ” —

normally containing 256 words.

— signalling and control sequences are kept simple, and a look-ahead flow controlis
used, to allow average transfer rates for large file transfers to approach the peak
transfer rate, even over distances longer than specified for the HIPPI-PH cables:

— the HIPPI-PH provides support for low-latency, real-time, and variable isize packet
transfers.

— the HIPPI-PH is designed to facilitate use in a circuit-switched envifronment. In sup-
port of this feature, a limited information field is available for subdevice addressing or
other nonspecified control functions during the connection phase of operation. One
round-trip cable delay is required to establish or terminate a connection.

— the HIPPI-PH is also designed to transmit multiple paCkets after a connection has
been established. No round-trip cable delays are requited\between packets.

Figure 1 shows the interrelationship of the differént clauses of this part of ISO/IEC
11518. The upper-layer protocols and station management protocols are not covered in
this part of ISO/IEC 11518.

v Upper-layer and station !
management protocols

Service interface
(Clause 4)

State transitions
(Clause 6)

Electrical signals
(Clauses 5,7,8)

Figure 1 — Control hierarchy

© ISO/IEC
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Information technology —

High-Performance Parallel Interface —

Part 1:

Mechanical, electrical, and signalling protocol specification

(HIPPI-PH)

1 Scope

This part of IBO/IEC 11518 provides the mechanical,
electrical and|signalling protocol specifications for an
efficient simplgx high-performance point-to-point interface
between pieceq of data-processing equipment.

The interface described in this part of ISO/IEC 11518 can
be operated at peak data rates of 800 or 1 600 Mbit/s, over
distances of up to 25 m by means of copper cabling. A
distance-indepgndent signalling protocol allows the average
data rates to ppproach the peak data rates, even over
distances longgr than specified for the HIPPI-PH.

The purpose off this part of ISO/IEC 11518 is to facilitate the
development ahd use of computer systems by providing a
common interface at the physical and data framing layers.
It provides an ¢fficient interconnection between computers,
high-performarice display systems, and high-performance,
intelligent blo¢k-transfer peripherals. The interface is
optimized for Idrge block transfers.

2 Definitions, editorial conventions, and
abbreviations

2.1 Definitions

For the purposes of this part of ISO/IEC 11518, the follow-
ing definitions apply.

2.1.1 burst:| A groupof words, sent during contiguous
CLOCK periods. A burst'may be sent by the Source for
each READY [indication received from the Destination.
Bursts contain] 1<t0,256 words. Bursts that contain less
than 256 word cket contains

2.1.5 length/longitudinal redundancy check-
word (LLRC): A single word that is _sent on|the DATA
BUS from Source to Destination aftér@ach burst,

2.1.6 optional: Features that are not requjred by this
part of ISO/IEC 11518. Hewever, if any optiopal feature
defined by this part of ISO/IEC 11518 is impigmented, it
shall be implemented’aecording to this part ¢f ISO/IEC
11518.

2.1.7 packet: A data set sent from Sourcp to Desti-
nation. A packet-is composed of one or more bursts. The
HIPPI-PH spegification does not limit the maxinjum packet
size, butdamaximum size may be imposed by a g|ven HIPP!-
PH imglementation, or by an upper-layer protocol

2.1.8% service interface (Sl): The means by which
the \HIPPI-PH provides services to upper-layer pfotocols.

2.1.9 Source: The equipment that transmits fhe data.

2.1.10 state: The current condition of the|HIPPI-PH,
excluding transitions, as indicated by the control signals.

2.1.11 station management (SMT): he super-
visory entity that monitors and controls the HIPPj-PH.

2.1.12 upper-layer protocol (ULP): Thp protocols
above the service interface. These could Qe done in
hardware or software, or they could be distribut¢d between
the two.

2.1.13 wait: Wait is every CLOCK period when there is
no valid information on the DATA BUS. Some w4it times are
required by the HIPPI-PH signalling protocol; others may be
the result of flow control or upper-layer protocol ¢perations.

2.1.14 word: A unit of information, consisting of 32 or
64 bits, matching the DATA BUS width, and fransferred
from the Source to the Destination during a CLOGK period.

no more than one short burst. A short burst will be either the
first or last burst of a packet.

2.1.2 connection: Condition of the HIPPI-PH when
data transfers from Source to Destination are possible.

2.1.3 Destination: The equipment that receives the
data.

2.1.4 |I-Field: A 32-bit information field sent as part of
the sequence of operations establishing a connection from
a Source to a Destination.

NOTE - The contents of the |-Field are defined by an upper-layer
protocol and are not defined in this part of ISO/IEC 11518.

2.2 Editorial conventions

In this part of ISO/IEC 11518, certain terms that are proper
names of signals or similar terms are printed in upper case
to avoid possible confusion with other uses of the same
words (e.g., REQUEST, CONNECT, BURST). Any lower
case uses of these words have the normal technical English
meaning.

A number of conditions, sequences parameters, events,
states, or similar terms are printed with the first letter of
each word in upper case and the rest lower case (e.g.,
Source, Destination). Any lower case uses of these words
have the normal technical English meaning.

1
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2.3 Abbreviations
CCl Connection Controi Information
ECL Emitter Coupled Logic

HIPPI-PH High-Performance Parallel I nterface -
Mechanical, electrical, and signalling protocol
specification - P hysical (Layer)

© ISO/IEC

4 Service interface

This clause specifies the services provided by HIPPI-PH.
The intent is to allow ULPs to operate correctly with this
HIPPI-PH. How many of the services described herein are
chosen for a given implementation is up to that implementor,
however, a set of HIPPI-PH services must be supplied
sufficient to satisfy the ULP(s) being used. The services as
defined herein do not imply any particular implementation, or

Figure-3-shows-the—relationship-ot-the-HIRRI-BH interfaces.

LLRC Lengh/Longitudinal Redundancy Check

PHSM Physical (layer) Station Management

Sl Service Interface any interface.
SMT Station Management

ULP Upper-Layer Protocol

3 HIPPI| structure

3.1 Configuration characteristics

The HIPPI-PH has been designed in a modular fashion to
support diffgrent peak bandwidth requirements.

3.1.1  80Q Mbit/s

An HIPPI-BH with a DATA BUS width of 32-bit words
provides 80P Mbit/s data transfer rates.

3.1.2 1 600 Mbit/s

An HIPPI-BH with a DATA BUS width of 64-bit words
provides 1 00 Mbit/s data transfer rates.

3.2 Logical framing hierarchy

Figure 2 shpws the basic organization of the infgrmation on
the HIPPI-AH.

Once a copnection is established a packet (or muitiple
packets) cgn be sent from the Source™to the Destination.
Each packdt shall contain one or mpre’bursts. Bursts shall
contain 1 t¢ 256 words. Burstg-that contain less than 256
words are talled short bursts: ~A packet shall contain no
more than gne short burst. Ashort burst shall be either the
first or last purst of a multizburst packet.

Uppgr-layer
prdtocols
(ULP)

Data transfer
service interface

(PH_...)
Station <
management »| H|PPI-PH
(SMT) Management
service interface
(PHSM_...)

Figure 3 — HIPPI-PH service interface

4.1 Service primitives

The primitives, in the context of the state|transitions in
clause 5, are declared required or optional] Additionally,
parameters are either required, conditional, gr optional. All
of the primitives and parameters are considefed as required
except where explicitly stated otherwise.

HIPPI-PH service primitives are of four types

— Request primitives are issued by a sprvice user to
initiate a service provided by the HIPPI-PH] In this part of
ISO/IEC 11518, a second Request primitie of the same
name shall not be issued until the Confifm for the first
request is received.

— Confirm primitives are issued by thg HIPPI-PH to

Conngction~] Connection Connection
Establisheéd | Established Established
- =II
Packet Packet Packet

= ==IIC
Burst Burst Burst

256 words of 32 or 64 bits each

Figure 2 - Logical framing hierarchy

1 1aal Racus 4
AURNUWITUYT a4 TTityutot.

— Indicate primitives are issued by the HIPPI-PH to notify
the service user of a local event. This primitive is similar
in nature to an unsolicited interrupt. Note that the local
event may have been caused by a service Request. In
this part of ISO/IEC 11518, a second Indicate primitive of
the same name shall not be issued until the Response for
the first Indicate is received.

— Response primitives are issued by a service user to
acknowledge an Indicate.
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4.2 Sequences of primitives

The order of execution of service primitives is not arbitrary.
Logical and time sequence relationships exist for all
described service primitives. Time sequence diagrams are
used to illustrate a valid sequence. Other valid sequences
may exist. The sequence of events between peer users
across the user/provider interface is illustrated. In the time
sequence diagrams the HIPPI-PH users are depicted on
either side of the vertical bars while the HIPPI-PH acts as
the service provider.

ISO/IEC 11518-1:1995(E)

4.4 Operational sequences

Primitives issued by the ULP shall be serviced by the
HIPPI-PH in the sequences defined in the state transitions
of clause 6. An implementation may present the HIPPI-PH
with multiple requests for services, but the HIPPI-PH shall
service the requests one at a time.

The following sequence of service primitives is an example
of normal operation of the HIPPI-PH.

4.4.1 Enable the interface

PH_RIN[G.Indicate (CCl)
PH_RING.Response

Connection

WER.Request (Accept/Reject)
WER.Confirm

WER.Indicate (Accept/Reject)
WER.Response

W.Request
W.Confirm
W.Indicate (Enabled)
W.Response

I

KET.Request (Begin/End)
KET.Confirm (Accept/Reject)
KET.Indicate (Begin/End,Status)
KET.Response

Burst Transfer

NSFER.Request (Length,Burst)
NSFER.Confirm (Accept/Reject)
NSFER.Indicate (Status,Length,Burst)

NSFER.Response

Connection
GUP.Request
GUP.Confirm
GUP.Indicate
GUP.Response

The interface may be enabled using [whatever
implementation dependent enabling methed;| if any, is
specified.

4.4.2 Initiate a connection
PH_RING primitives shall be used to initiate a ponnection
from the Source to the Destination. The Connection Control
Information (CCl) may be used for non-specifjed control
functions.

4.4.3 Completethe connection

PH_ANSWER primitives shall be used to establish or reject
the connection:

4.4.4 < Enable Destination reception
When it is ready, the Destination ULP may use the
PH_FLOW.Request primitive to indicate that it {s willing to
accept bursts from the HIPPI-PH.
4.4.5 Start a packet

PH_PACKET (Begin) primitives shall be used to |ndicate the
start of a packet.

4.4.6 Send burst

PH_TRANSFER primitives shall be used to tfansfer one
burst of a packet.

4.4.7 Send more bursts

More bursts may be sent for this packet by rfeturning to
4.4.6.

4.4.8 Terminate the packet

PH_PACKET (End) primitives shall be used to {ndicate the

Control Interface
PHSM_CONTROL.Request (Parameter_List)
PHSM_CONTROL.Confirm (Status,Status_List)

Interface Status
PHSM_STATUS.Request
PHSM_STATUS.Confirm (Status)
PHSM_STATUS.Indicate
PHSM_STATUS.Response

end of a packet.

4.4.9 Send more packets

More packets may be sent by returning to 4.4.5.

4.410 Terminate the connection

The Source or Destination may terminate the connection by
using the PH_HANGUP primitives. Note that dedicated
point-to-point HIPPI-PHs may never need to terminate the
connection once it is established, or only terminate the

connection as an error recovery process. See the
cautionary note in 5.3.6.

3
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4.4.11 Initiate another connection

Return to 4.4.2 to initiate another connection.

4.5 Initiate connection service primitives

Figure 4 is a diagram of these primitives. They shall be used
to request that a connection be established between the
Source and Destination.

© ISO/IEC

4.5.3 PH_RING.Indicate

This primitive indicates to the Destination ULP an attempt
by a Source ULP to establish a connection.

Semantics — PH_RING.Indicate ( CCl )

The CCl parameter is a 32-bit field that may be used for
non-specified control operations for connection estab-
lishment. This CCl may be different from the CClI
supplied by the PH_RING.Request primitive due to the
action of intermediate devices, such as switches,

Source Destination between the Source and Destination.
HIPPT-PH D
yLp _— ULP
Issued — The HIPPI-PH shall issue this pyimitive to the
Destination ULP when it has receijved |a connection
PH_RING request
.Regpest \.\ PH_RING
- —» .Indicate Effect — The Destination ULP-should accept or reject the
PH_RING connection request.
.Confirm PH_RING
‘Response 4.5.4 PH_RING.Response

Figure 4 — Initiate the connection
service primitives

451 PH_RING.Request

Issued by the Source ULP to request establishment of a
connection from the Source to the Destination. In the case
where a prgvious connection attempt did not complete with
a PH_ANSWER.Indicate, and was aborted with a Source
ULP issued|PH_HANGUP.Request, the Source must wait &
time T1 befpre initiating another connection. T1 shall:be a
round-trip gropagation delay plus appropriate actign“time.
No assumplions are made as to where or how the timer is
implementefd. 1t may be done in the ULP or the:HIPPI-PH.
The timer may be implemented with hardware;software, or a
mixture of the two. The default value of T\ shall be approxi-
mately 2 mg.

Semanticg — PH_RING.Request(-CCl )

The CQl parameter is a 32-bit field that may be used for
non-spgcified contral \operations for the connection
establighment.

Issued —|The Seuwce ULP issues this primitive to the
HIPPI-PH whenya connection to a Destination ULP is
required.

This primitive agknowledges the PH_RING.Indlicate from the
HIPPI-PH.

Semantics — PH_RING.Response

IsSued — The Destination ULP issues thjs primitive to
acKnowledge receipt of the PH_RING.Indicate.

Effect — The HIPPI-PH is enabled to issue another
PH_RING.Indicate.

4.6 Complete the connection senvice
primitives

Figure 5 is a diagram of these primitives. T¢ respond to a
connection request, the PH_ANSWER primjtives shall be
used.

Effect — The HIPPI-PH shall initiate a connection.

4.5.2 PH_RING.Confirm

This primitive acknowledges the PH_RING.Request from
the Source ULP.

Semantics — PH_RING.Confirm

Issued — The HIPPI-PH shall issue this primitive to the
Source ULP to acknowledge a PH_RING.Request.

Effect — Unspecified

Source Destipation
ULP HIPPI-PH ULP
PH_ANSWER
PH_ANSWER _ _ - -ja— Request
Andicate _grd==" —~——
~ PH_ANSWER
PH_ANSWER Confirm
.Response

Figure 5 — Complete the connection
service primitives
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4.6.1 PH_ANSWER.Request

This primitive is issued by the Destination ULP in response
to the PH_RING primitives to instruct the HIPPI-PH to reject
or establish a connection.

Semantics — PH_ANSWER.Request (Accept/Reject)

The Accept/Reject parameter instructs the HIPPI-PH to
complete the connection or to reject it.

Issued — The Destination ULP should issue this primitive
to the HIPP! i i

ISO/IEC 11518-1:1995(E)

4.7 Flow control service primitives
(optional)

Figure 6 is a diagram of these primitives. These primitives
are optional, and may be used to pass flow control infor-
mation between the HIPPI-PH and the Source and
Destination ULPs.

The Flow Control service primitives are used by the Destina-
tion ULP to inform the HIPPI-PH that it is willing to accept a
burst in the form of the PH_TRANSFER.Indicate.

Effect — The HIPPI-PH shall complete the connection if
the Accept parameter is used. If the Reject parameter is
used, the HIPPI-PH may either do nothing (in which case
the Source| ULP shall not receive a PH_ANSWER
Indicate), of perform a short connection sequence (in
which case the Source ULP shall receive a PH_ANSWER
Indicate witlh the Reject parameter).

4.6.2 PH_ANSWER.Confirm

This primitive| acknowledges the PH_ANSWER.Request
from the Destiation ULP.

Semantics —| PH_ANSWER.Confirm

Issued — Tihe HIPPI-PH shall issue this primitive to the
Destination| ULP to acknowledge a PH_ANSWER
.Request.

Effect — Ungpecified

4.6.3 PH_IANSWER.Indicate

This primitive |ndicates to the Source ULP that the(connec-
tion has been pccepted or rejected.

Semantics 4 PH_ANSWER .Indicate (Accept/Reject)

If the Acdept parameter is usedy the connection has
been accepted and is available for data transfer. If the
Reject pgrameter is used,-the/connection has been
rejected and the interface_is available for another
PH_RING|Request.

Issued — The HIPPI¢{PH" shall issue this primitive to the
Source ULR when-it has determined the status of the
connection fequest

Effect — Thecennection sequence is complete

Source Destination
ULP HIPPI-PH UhP
PH_FLOW PH_FLOW
.Indicate‘/ La— -Reqpest
i [~
PH_FLOW PH_FILOW
-Response .Confirm

Figure 6 — (Flow control service primitives

4.7.1 _PHJOFLOW.Request
This-primitive is issued by the Destination ULF to tell the
HIPPI-PH that it is ready to accept a burst from| the HIPPI-
PH.

Semantics — PH_FLOW.Request

Issued — The Destination ULP issues this prirpitive to the
HIPPI-PH when it is ready fo receive bursts.

Effect — The HIPPI-PH shall be enabled to s¢nd another
burst to the Destination ULP. Each PH_FLQW.Request
enables an additional PH_TRANSFER.Indicatg.
4.7.2 PH_FLOW.Confirm

This primitive acknowledges the PH_FLOW.Rgquest from
the Destination ULP.

Semantics — PH_FLOW.Confirm

Issued — The HIPPI-PH shall issue this primitive to the
Destination ULP to acknowledge a PH_FLOW(F?equest.

4.6.4 PH_ANSWER.Response

This primitive acknowledges the PH_ANSWER.Indicate
from the HIPPI-PH.

Semantics — PH_ANSWER.Response

Issued — The Source ULP issues this primitive to
acknowledge receipt of the PH_ANSWER.Indicate.

Effect — The HIPPI-PH is enabled to issue another
PH_ANSWER.Indicate.

Effect — Unspecified

4.7.3 PH_FLOW.Indicate

This primitive notifies the Source ULP that it can send a
burst. It shall indicate to the Source ULP the current
number of available bursts that the HIPPI-PH is willing to
accept.

Semantics — PH_FLOW.Indicate (Enabled)
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The Enabled parameter shall be the current number of
bursts that the HIPPI-PH is willing to accept. The range
is implementation dependent.

Issued - The HIPPI-PH shall attempt to issue this
primitive to the Source ULP every time it receives an
indication that another burst can be transmitted.

Effect — Unspecified

© ISO/IEC

4.8.2 PH_PACKET.Confirm

This primitive acknowledges the PH_PACKET.Request from
the Source ULP.

Semantics — PH_PACKET.Confirm (Accept/Reject)

The parameter denotes whether or not the primitive was
accepted by the HIPPI-PH. The PH_PACKET.Request
primitive may have been issued by the ULP along with
other primitives, e.g., RING.Request. If the connection

4.7. PH_FLOW. . -

4 H_ W.Response sequence fails, then the packet delimiter would not be
This prlmltl 1 au'mluvv:cdyco tHhePHF-0WH-ndicate—from inserted and this pH—pA(‘KFT Confirm -n’imitive would
the HIPPI-PH. B indicate Reject.

Semanticd - PH_FLOW.Response Issued — The HIPPI-PH shall issug_this piimitive to the
Source ULP to acknowledge a PH. PACKET JRequest.
Issued - The Source ULP issues this primitive to

acknowledge receipt of the PH_FLOW.Indicate.

Effect —|The HIPPI-PH is enabled to issue another
PH_FLOW.Indicate.

4.8 Packet service primitives

Figure 7 is p diagram of these primitives. They shall be
used to de]imit one or more bursts into entities called
packets.

Squrce Destination
wLp HIPPI-PH_ uLp
PH_PACKET
.Request
—~ | PH_PACKET
il — indicate
PH_PACKET
-Corfirm PH_PACKET
.Response

Figyre 7 — Packet service primitives

4.8.1 PH_PACKET,Request

This primitiie is issuied by the Source ULP to delimit one or
more burstg| iftg a packet entity.

Effect — Unspecified

4.8.3 PH_PACKET/ndicate

This primitive indicates to the Destination ULP|
delimiter has been received from the Source U

Semantics — PH_PACKET Indicate (Begin/t

T he Begin/End parameter indicates either
or the end of the packet.

The Status parameter may include, but is
an error when a burst with an illegal siz
LLRC was received as part of this packet.

that a packet
L P.

nd, Status)

the beginning

hot limited to,
b and correct

Issued — The HIPPI-PH shall issue this pfimitive to the

Destination ULP when it receives a pac
indication.

Effect — Unspecified
4.8.4 PH_PACKET.Response

This primitive acknowledges the PH_PACKET]
the HIPPI-PH.

Semantics — PH_PACKET .Response

Issued — The Destination ULP issues thi

et boundary

Indicate from

5 primitive to

acknowledge receipt of the PH_PACKET .Indlicate.

Semantics — PH_PACKET.Request (Begin/End)

The parameter marks either the beginning or the end of
the packet.

Issued — The Source ULP issues this primitive to the
HIPP!-PH to delimit one or more bursts into a packet.

Effect — Upon receipt of a Begin parameter, the HIPPI-PH
shall mark the start of a packet. Upon receipt of an End
parameter, the HIPPI-PH shall mark the end of a packet.

Effect — The HIPPI-PH is enabled to issue another

PH_PACKET.Indicate.
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4.9 Data transfer service primitives

Figure 8 is a diagram of these primitives. They shall be used
to transfer a burst from the Source ULP to the Destination
ULP.

Source Destination
ULP HIPPI-PH ULP

PH_TRANSFER
.Request

—

ISO/IEC 11518-1:1995(E)

Issued — The HIPPI-PH shall issue this primitive to the
Destination ULP when a burst has been received.

Effect — Unspecified

4.9.4 PH_TRANSFER.Response

This primitive acknowledges the PH_TRANSFER.Indicate
from the HIPPI-PH.

Semantics — PH_TRANSFER.Response

FR_THANSFER

[a
PH_TRANSFER  |~—____| . Indicate

.Confirn|

L
PH_TRANSFER
.Response

Figure 8 [~ Data transfer service primitives

4.9.1 PH_TRANSFER.Request

This primitive |s issued by the Source ULP to request the
transfer of a burst.

Semantics —| PH_TRANSFER.Request (Length,Burst)

The lengtt parameter may be specified in any units, but
an integral number of words shall be transferred.

Issued — The Source ULP issues this primitive to the
HIPPI-PH tp request the transfer of a burst to the
Destination YLP.

Effect — The HIPPI-PH shall accept the burst for
transmission.

4.9.2 PH_TRANSFER.Confirm

This primitive [acknowledges the PH_TRANSFER.Request
from the Sourge ULP.

Semantics | PH_TRANSFER.Confirm (Accept/Reject)

The paranpeter denotes whether or not the primitive was
accepted by the HIPPI-RH.

Issued — The HIPPI{PH shall issue this primitive to the
Source ULP|to acknowledge a PH_TRANSFER.Request.

Effect — Uanecified

issued — The Destination ULP issues thisprimitive to
acknowledge receipt of the PH_TRANSEER)Inglicate.

Effect — The HIPPI-PH is enabled. to isslie another
PH_TRANSFER.Indicate.

4.10 Hangup service primitives

to terminate a.connection between the Source apd Destina-
tion. Note that a Hangup can be initiated from either the
Sourcg~or, Destination and will usually affect bath the local
and/opposite ends of the interface.

Figure 9 is a diagram of these primitives. They s:‘[ﬂall be used

Source or
destination Other gnd
uLp HIPPI-PH ULk
PH_HANGUP
.Request
PH_HANGUP PH_HANGUP
) Indicpte
.Confirm
PH_HANGUP & 4 oH HANGUP
.Indicate Resgonse

PH_HANGUP ¥
.Response

Figure 9 — Hangup service primit|ves

4.9.3 PH_TRANSFER.Indicate

This primitive indicates to the Destination ULP that a burst
has been received from the Source ULP.

Semantics — PH_TRANSFER.Indicate (Status,Length,
Burst)

The Status parameter reports any parity or LLRC errors
detected during the data transfer if error checking is
supported. lllegal length bursts, with correct LLRC,
shall be indicated in the PH_PACKET.Indicate primitive
if error checking is supported.

4.10.1 PH_HANGUP.Request
This primitive is issued by either the Source ULP or
Destination ULP to request that the connection be
terminated.

Semantics — PH_HANGUP.Request

Issued — The Source ULP or Destination ULP issues this
primitive to the HIPPI-PH to terminate a connection.

Effect — The HIPPI-PH shall terminate the connection.
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4.10.2 PH_HANGUP.Confirm

This primitive acknowledges the PH_HANGUP.Request to
the issuing ULP.

Semantics -~ PH_HANGUP.Confirm

Issued — The HIPPI-PH shall issue this primitive to the

Effect — Unspecified

© ISO/IEC

4.11 Control service primitives

Figure 10 shows the SMT Control service primitives. They
shall be used to set parameters and control the interface.
Note that a Control primitive can be initiated from either the
Source or Destination.

been term

ULP to acknowledge a PH_HANGUP.Request. Source or
destination Other end
SMT HIPPI-PH SMT
4.10.3 PH HANGUP.Indicate PHSM—-CSONTROL
This primiti\’J[e indicates to the ULP that the connection has -Request
inated. If a connection exists, the ULP that >
issued thd PH_HANGUP.Request shall receive a sl
PH_HANGUP.Confirm when the hangup sequence starts PHSM_CONTROL
and a PH_HANGUP.Indicate when the sequence com- .Confirm

pletes. The other end ULP shall receive only a
PH_HANGUP.Indicate.

Semanticd — PH_HANGUP.Indicate

Issued - [The HIPPI-PH shall issue this primitive to the
ULP when the connection has been terminated.

Effect — The ULP may no longer use the connection for
data transfers, and all pending .Requests are cancelled.

4.10.4 AH_HANGUP.Response

This primitive acknowledges the PH_HANGUP.Indicate from
the HIPPI-PH.

Semanticd — PH_HANGUP.Response

Issued — |The ULP issues this primitive to acknowledge
receipt of fhe PH_HANGUP .Indicate.

Effect — |The HIPPI-PH is enabled {o\issue another
PH_HANGUP.Indicate.

Figure 10 — Control service prinpitives

4111 PHSM \CONTROL.Request

This primitive_is issued by either the Sodirce SMT or
Destinatiori, SMT to set parameters within {he interface,
start diagnostics, or otherwise control the injerface. One
function is specified and others are leff to specific
implementations.

Semantics - PHSM_CONTROL.Request (Pgrameter_List)

The Parameter_List specifies what is to bp set, started,
etc. The Parameter list includes but is not|limited to:
Reset

Issued — The Source or Destination SM[f issues this
primitive to perform some control functjon over the
interface as a whole.

Effect — The HIPPI-PH shall perform the flinction speci-
fied. The Reset parameter shall take the HIPPI-PH to the
Disabled state and cancel all pending .Requpsts.

4.11.2 PHSM_CONTROL.Confirm

This primitive acknowledges the PHSM_CPNTROL.Re-
quest to the issuing SMT.

Semantics - PHSM_CONTROL.Confirm (Status,
Qtnhsq_ | iet)

Status reports the success or failure of the
PHSM_CONTROL.Request operation. There should be
one status value in Status_List for each event initiated
with the PHSM_CONTROL.Request.

Issued — The HIPPI-PH shall issue this primitive to the
SMT when all of the operations specified in the
PHSM_CONTROL.Request have been accepted or
completed.

Effect — Unspecified
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4.12 Status service primitives

Figure 11 shows the SMT Status service primitives. They
shall be used to obtain local status information from the
HIPPI-PH. Note that a Status primitive can be initiated from
either the Source or Destination and shall only affect the
local end of the interface.

Source or
destination Qther end
SMT HIPPI-PH_ SMT

ISO/IEC 11518-1:1995(E)
4.12.3 PHSM_STATUS.Indicate

This primitive informs the SMT entity that a major event has
occurred that affects the operation of the HIPPI-PH.

Semantics — PHSM_STATUS.Indicate

issued — The HIPPI-PH shall issue this primitive to the
SMT whenever a major event is detected. Major events
include but are not limited to a change in the
INTERCONNECT signal.

NOTE — if 2 PHSM_CONTROI Reque. ed success-

PHSM_$TATUS
.Requést i

-

PHSM_BTATUS
.Confirm

PHSM_|STATUS

Indidate 4]

PHSM|STATUS
.Regponse

Figure| 11 — Status service primitives

4121 PHSM_STATUS.Request

This primitivg is issued by either the Source SMT or

Destination SMT to request a status report from the HIPPI-

PH.
Semantics | PHSM_STATUS.Request

Issued — The SMT issues this primitive to the HIPPI-PH
when it wishes to obtain the status of the interface-

Effect ~ |The HIPPI-PH shall respond with a
PHSM_STAJUS.Confirm.
4.12.2 PHBM_STATUS.Contirm

This primitive|replies to the.previous PHSM_STATUS.Re-
quest with status information.

Semantics - PHSM=STATUS.Confirm (Status)

Status shfll gontain, but is not limited to:

2st was accept
fully but not completed, then an PHSM_STATUS.Indicate could
be used to indicate completion.

Effect — Upon receipt of this primitive, the[local SMT
entity should issue a PHSM_STATUS:Requesfto read the

status of the HIPPI-PH and ‘determine which event
occurred.

4.12.4 PHSM_STATUS.Response

This primitive acknowledges the PHSM_STATYUS Indicate
from the local SMT-entity.

Semantics~» PHSM_STATUS.Response

Issded = The SMT issues this primitive to a¢knowledge
réceipt of the PHSM_STATUS.Indicate.

Effect — The HIPPI-PH is enabled to isslie another
PHSM_STATUS.Indicate.

Errors

Issued — The HIPPI-PH shall issue this primitive to the
SMT to acknowledge a PHSM_STATUS.Request.

Effect — Unspecified
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5 Interface format and signals

5.1 Physical framing hierarchy

Information shall be transterred across the HIPPI-PH as
shown in figure 12. The interface signals are illustrated in
figure 13.

© ISO/IEC

5.1.1 Connections

Connections shall be delimited by both the REQUEST and
CONNECT signals being true.

. . Connection
Disabled | I-Field Established
Packet Packet Wait Packet
O O O-
Wait Burst T | wait Burst L | Wait | Burst |5
.} - -
s - - i’ N h ~ -~
2 - - - ) N ~ L
256 words\of 32 or 64 bits each
Figure 12 — Physical framing hierarchy
REQUEST >
CONNECT
-
DATA BUS 32(64)
- —3p
PARITY BUS / _4(8)
” -
Source > READY Destination
P
ACKET >
BURST _
CLOCK
>
INTERCONNECT S-->D L, 1(2)
7 —P»
<- INTERCONNECT D -->S 4, 12

(Numbers in parentheses are for 1 600 Mbit/s option)

Figure 13 - Interface signal summary

10
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5.1.2 I-Field
The I-Field shall be delimited by the REQUEST signal being
asserted and the CONNECT signal going true. The 32-bit |-
Field may be used to supply non-specified control informa-
tion when a connection is made. The I-Field timing is
described in 7.5.

DATA BUS signals D00 through D31, on Cable-A, shall be
used for the I-Field. The other signals of the word, if any,
shall be zeros. Parity shall be correct for ali bytes.

5.1.3

Packets shall
Once a conn
multiple packe
Destination.
bursts. For d
nized into cla
full bursts.

—Class 1 sh
a single sho

-~ Class 2 sh
a short burst

— Class 3 sh
one or more

— Class 4 sh
one or more

5.1.4

Bursts shall bg
Bursts shall ¢d
BUS, one worg

periods. Burs
contain less t

packet shall cq

burst shall be
packet.

515 LLRC

A length/longi
be sent from

BUS during th
annex C for an

Pack

Bursis

ISO/IEC 11518-1:1995(E)

When the 1 600-Mbit/s option is used the LLRC value in data
signal position n, for data signals D32-D63, is defined as:

B
Lp = Z Dn; J*+S(n-32)
i=1
where S(p, . 32) is the value of the seed in position (n - 32)
where the seed is defined as B modulo 256.

All addition is modulo 2.

delimited by the PACKET signal being true.
ction has been established, a packet, or
, may be transferred from the Source to the
ackets shall be composed of one or more
scriptive purposes only, packets are orga-
es based on the order of short bursts and

Il include all packets which are composed of
burst.

I include all packets which are composed of
followed by one or more full bursts.

bl include all packets which are composed of
ull bursts followed by a short burst.

bl include all packets which are composed of
full bursts and no short bursts.

e delimited by the BURST signal being true.
nsist of a group of words sent on the DATA
per CLOCK period, during contiguous clock
s shall contain 1 to 256 words. Bursts\that
han 256 words are called short bursts. A
ntain no more than one short burst.VA short
either the first or last burst of @, multi-burst

udinal redundancy. ‘checkword (LLRC) shall
he Source to the.Destination on the DATA
e first clock period following the burst. See
example LKRC calculation.

For data signgls D00=D31, the LLRC value in data signal

position n is dg

fined as:

5.1.6 Wait time

The amount of wait time between packets and lpursts may
vary. The minimum wait times are_specified in[7.8. Max-
imum wait times depend on the,data flow to gr from the
upper-layer protocois and on the data flow to qr from the
opposite end of the interface'\The contents of|the DATA
BUS and PARITY BUS are.undefined during wait mes.

5.2 Data rate(options

The HIPPI-PH supports peak data rates of 800|and 1 600
Mbit/s. Thesg different data rates shall be aghieved by
using ditferent widths for the DATA BUS.| Table 1
summarizes the data rate options.

Table 1 — Data rate options

Peak Dmta Rate
__(Mbit/s)
800 1 600
Width of DATA BUS (bits) 32 64
Word size (bits) 32 64
Width of PARITY BUS (bits) 4 8
Size of I-Field (bits) 32 32
Maximum size of burst (bytes) 1024 | 2048
Number of cables per simplex interface 1 2

5.3 Usage of signals

Signal levels are "asserted" or "deasserted" at fthe driving
end and "true" or "false" at the receiving end. [The signal
levels are more fully defined in 8.1.4.

B
Lp = ZDni +Sn

i=1

where

Bis the number of words in the burst;

D,,,. is the bit value in position n of word i of the burst;

Spis the value of seed in position nwhere the seed is

defined as B modulo 256.

All addition is modulo 2.

5:3-—INTERCONNECT
The INTERCONNECT signals shalil indicate to both the
Source and the Destination that the associated cable(s) are
connected and that the other end is powered up. INTER-
CONNECT false means that all other signals are invalid.
One wire-pair in each cable shall be used for the INTER-
CONNECT signals. The INTERCONNECT signals shall meet
the electrical requirements described in 8.2. A recom-
mended circuit for the INTERCONNECT signals is detailed in
8.2.

NOTE - It is recommended that the INTERCONNECT signal be
sampled for multiple CLOCK times to insure that spurious noise
does not cause false indications.

11
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5.3.1.1 With 800-Mbit/s option

When the 800-Mbit/s data rate option is used, there shall be
two INTERCONNECT signals: INTERCONNECT-A Source to
Destination and INTERCONNECT-A Destination to Source.
In this standard, INTERCONNECT at the Source shall mean
the INTERCONNECT-A Destination to Source signal.
INTERCONNECT at the Destination shall mean the INTER-
CONNECT-A Source to Destination signal.

5.3.1.2 With 1 600-Mbit/s option

When the 1 600-Mbit/s data rate option is used, there shall
be four INT Si T -

Source to Dgstination, INTERCONNECT-B Source to Desti-
nation, INTERCONNECT-A Destination to Source, and
INTERCONNECT-B Destination to Source. The -A and -B

specify the gable number.

In this part

of ISO/IEC 11518, INTERCONNECT at the

Source shall|mean the "logical and" of INTERCONNECT-A
Destination {o Source and INTERCONNECT-B Destination
to Source. INTERCONNECT at the Destination shall mean

the "logica

and" of INTERCONNECT-A Source to

Destination gnd INTERCONNECT-B Source to Destination.

5.3.2 DATA BUS

The DATA BlS shall consist of 32 or 64 signals labelled DOO

through D31
through D31

or DOO through D63. As shown in table 2, DOO
shall be in Cable-A, D32 through D63 shall be in

Cable-B. The width of the DATA BUS conirols the data rate

of the HIPP

-PH as specified in table 1. The DATA BUS

shall be usqd to transmit the |-Field, bursts, and LLRCs,
The DATA BUS signals shall meet the timing requirements

described in

7.3.

The data trgnsferred between the ULP and the HIRPI-PH
shall be 32-it or 64-bit words, to match the HIPRIPH DATA

BUS width a
bit systems

within the w

5 defined in table 1. When mixing.32-bit and 64-
and HIPPI-PHs, the data shall.be packed as

rds, which is specified by the HIPPI-FP framing

shown in fig{re 14. Clause B.6 describés the byte ordering

protocol sta

dard.

© ISO/IEC

The transverse (byte)} parity signal in position n for each
word is defined as:

7
= +1
Pn ZDBnﬂ'
i=0

where
n is the signal position on the PARITY BUS;
Dgn + j is the signal position on the DATA BUS.

aadition 1s moauio 2.

5.3.4 REQUEST

The REQUEST signal shall be assetted by the Source to
notify the Destination that a ¢onnection is desired. The
Source shall begin asserting)the REQUEST signal only
when the CONNECT signal is\false. REQUEST shall remain
asserted for the duration of the connection.

REQUEST shall be'asCompanied by an I-Field|on the DATA
BUS. The I-Field shall meet the specificationq described in
5.1.2 and the timing requirements described in|7.5.

An aborted)connection sequence occurs when the Source
deasserts the REQUEST signal before senping that the
CONNECT signal has changed from false to ffue. After an
abérted connection sequence, the Source sHall wait for a
time equivalent to the round-trip propagation delay between
the Source and Destination, including the timg required by
any transparent line extension devices in the| path, before
reasserting REQUEST to start another| connection
sequence.

REQUEST shall be deasserted when INTERCONNECT is
false or when CONNECT makes a transition| from true to
false. REQUEST may be deasserted by the $ource at any
time to indicate to the Destination that the connection is no
longer available.

Once REQUEST is deasserted, the Sour

ce shall not
se state.

assume that
cept CLOCK

requirements

reassert REQUEST until CONNECT is in the fa
800 Mbit/s 1600 Mbit/s
When REQUEST is false, the Destination shal
w word.Q W no other signals asserted by the Source, eX
X wdrd)1 Y 7 and INTERCONNECT, are valid.
Y word 2 D31 D00 D63 D32 The REQUEST signal shall meet the timing
Z word 3 Cable-A Cable-B described in 7.4.
D31
Cable-A 5.3.5 CONNECT

Figure 14 -~ Data packing

5.3.3 PARITY BUS

The PARITY BUS shall implement odd parity for each byte
transmitted on the DATA BUS. The PARITY BUS signals
shall meet the timing requirements described in 7.3. See
annex C for an example calculation.

12

The CONNECT signal shall be asserted by the Destination in
response to a REQUEST. CONNECT notifies the Source
that the Destination is available for data transfers.
CONNECT shall remain asserted for the duration of the
connection. When both REQUEST and CONNECT are true,
a Connection is said to be established or available.

CONNECT shall not be asserted unless both INTERCON-
NECT and REQUEST are true. The Destination shall not
assert CONNECT until it is acceptable to have the |-Field
removed from the DATA BUS.
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A rejected connection sequence occurs when the Destina-
tion asserts the CONNECT signal for at least four but no
more than 16 CLOCK periods. The Destination shall not
generate any READY indications during the rejected con-
nection sequence.

CONNECT shali be deasserted if either INTERCONNECT or
REQUEST is false. Once a connection has been estab-
lished CONNECT may be deasserted by the Destination at
any time to indicate to the Source that the connection is no
longer available. Once CONNECT is deasserted, the Desti-

ECT is false, the Source shall assume that no
other signald asserted by the Destination, except INTER-
CONNECT, are valid. The CONNECT signal shall meet the
timing requirgments described in 7.7.

5.3.6 READY

READY indigations may be sent by the Destination after a
connection ig established, i.e., after CONNECT is asserted.
A Destinatiop shall send one READY indication for each
burst that it js prepared to accept from the Source. This
burst look-ahead function may be implemented in the Desti-
nation to minimize the effect of loop propagation delays that
would otherwlise slow throughput on long cables.

For each READY indication received, the Source has

ISO/IEC 11518-1:1995(E)
The PACKET signal shall meet the timing requirements
described in 7.4, 7.8, and 7.9.

5.3.8 BURST

The BURST signal is a delimiter marking a group of words on
the DATA BUS as a burst. The BURST signal shall be
asserted by the Source with the first word of the burst and
shall remain asserted for all subsequent words of the burst.

The BURST signal shall be deasserted when PACKET or
is deasserted

The BURST signal shall meet the timing,requirements
described in 7.4, 7.8, and 7.9.

5.3.9 CLOCK

The CLOCK signal shall bé\a’symmetrical s|gnal with a
period of 40 ns (i.e., a frequency of 25 MHz). ¢CLOCK shall
be provided by the Source and shall run continpously. The
CLOCK signal shall méet the timing requiremengts described
in7.1and 7.2.

5.4/ “Error detection

permission t

send one burst. All Sources shall accept a

minimum of §3 look-ahead READY indications.

The Destinafion shall deassert READY when CONNECT is

deasserted.

Before a connection is established, the READY counts shall
be cleared in both the Source and Destination.

The READY signal shall meet the timing-fequirements

described in

7.7.

5.4.1 Parity

Odd byte parity shall be transmitted on the PARITY BUS
with each byte transmitted on the DATA BUS. This includes
the I-Field, each word of every burst, and the LLRC.

5.4.2 LLRC
An LLRC, as specified in 5.1.5, shall be transf

prred across

the DATA BUS during the first CLOCK period fojlowing each

NOTES
1 — With the biirst look-ahead function, the Destination controls the
fiow by enabljng as many burstg"as-it can accept in its buffer
memory. As Ibng as the READY indications artive at the Source
before the Source is ready to.Send the next burst, there will be no
time lost between bursts, Bursts of 256 words require about one
burst buffer fof each km of ¢able distance.

2 — Errors may cayse READY indications to be lost. This can cause
performance degtadation or deadlock of the interface until a higher
layer requests a hangup and a reconnect. For this reason,

burst.

5.4.3 Destination error checking

The Destination is not required to check for any

5.4.4 Recovery

errors.

The HIPPI-PH is a simplex point-to-poin|t interface,

implementors should restrict the length of time that a connection is
held depending on the error characteristics of the link.

5.3.7 PACKET

The PACKET signal is a delimiter asserted by the Source to
mark a group of bursts as a packet. The PACKET signal
shall be asserted before the first burst and shall remain
asserted until after the final burst of the packet.

The PACKET signal shall be deasserted when REQUEST is
deasserted.

theretore, retransmissions and error status reports from the
Destination to the Source are beyond the scope of this part

of ISO/IEC 11518.

13
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6 State transitions

The HIPPI-PH service primitives and physical signals are
tied together by the state transition pseudo-code and flow
diagrams of this clause. The flow diagrams are included as
a convenience and are not a rigourous definition.

The state transitions and flow diagrams do not describe the
means or specific implementation by which the functions
are provided. However, other implementations with fewer or
additional states shall behave in a manner which is

© ISO/IEC

SR1000

Power-up, Initialize,
or Connection broken

SR1010 +

Wait for ULP to
enable counting the
READY _Indications

SR1020 *

compatible mented identicattothe
model.

Source statep start with the letter S, Destination states with
the letter D] Source states within this part of ISO/NEC
11518 are numbered 1Jx0 where J = 0 - 4. Destination
states within [this document are numbered 1Kx0 where K =5
- 9. This numbering scheme is used to avoid confusion
between the| Source and Destination states, and between
states in this|document and states in the data framing layer.

is assumed to loop indefinitely within the state
until some ¢gxit condition is met. There is no prescribed
order for tegting the conditions except that the change in
INTERCONNECT is an asynchronous event. INTERCON-
NECT going|false takes the Source to S1160, and the Des-
tination to D1660.

In the event [that control sequence errors are detected, the
Destination $hall go to D1600. For purposes of repgfting
errors, contrl sequence errors take precedence over parity
or LLRC errgrs. Control sequence errors include-violations
of 5.3,7.8 a

6.2 Interjocks

The implemgntor is cautioned thatinterlock flags or queues
may be necgssary to enforce the-requirement of 4.1 that a
second .Inditate primitive may riot be issued by the HIPPI-
PH until a .Hesponse primitive of the same name has been
received from the ULP~These interlocks are not illustrated
in the pseudp-code.

6.3 Sougce”READY pseudo-code

Count S_READY_Citr
upon receiving each
READY _Indication

Figure 15 — Source READY flow diagram

6.3.2 SR1010
Wait for the S_READY _Ctr to be enabled hy the Source
pseudo-code S1190:

IF S_READ¥~Enable = set
THEN(Goto SR1020

6.3.35¢ SR1020

Count’'READY indications received from the Destination.

IF READY _indication
THEN Increment S_READY_Citr
IF S_READY_Enable = reset
THEN Goto SR1000

6.4 Destination READY pseudo-code

The Destination READY flow diagram in figuge 16 gives an
overview of the Destination READY pseudq-code. Each
READY indication issued gives the Source permission to
send a burst.

DR1500

Power-up, Initialize
.._.” ’ y
or Connection broken

DR1510 +
Wait for ULP to

The Source READY flow diagram in figure 15 gives an
overview of the Source READY pseudo-code. The
S_READY_Ctr counts READY indications received from the
Destination. Each READY indication gives the Source
permission to send a burst. The Source decrements the
S_READY_Ctr for each burst it sends to the Destination.

6.3.1 SR1000

Initialize the S_READY_Ctir. Enter on Power-up, Master
Reset, or when the connection is broken.

Reset S_READY_Ctr
Goto SR1010

14

enable sending the
READY _indications

DR1520

Send READY_Indication
for each unallocated
buffer that is available

Figure 16 — Destination READY flow diagram
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6.4.1 DR1500

Initialize the circuitry that keeps track of the available burst
buffers in the Destination. Enter on Power-up, Master
Reset, or when the connection is broken.

Deassert READY

Reset Available_Buffers_Logic

Goto DR1510

6.4.2 DR1510

Wait for the Destination pseudo-code D1690 to enable
sending READY indications. The connection must be

ISO/IEC 11518-1:1995(E)

6.5.4 S1130

Idle state; the interface is available, but not connected.
Wait for the Source ULP to request a connection.
IF INTERCONNECT = false
THEN Goto S1160
IF PH_RING.Request (CCl)
AND IF CONNECT = false
THEN Goto S1150 ; Start connection

6.5.5 S$1140
Wait for the INTERCONNECT signal to go true.

accepted with CONNECT true before sending READY
indications.

IF D_READ)_Enable = set
THEN Gdto DR1520

6.4.3 DR1520

Send READY |indications as buffers are freed up.

IF Unallocajed Burst Buffer is Available
THEN Isgue READY_Indication

IF D_READ|Y_Enable = reset
THEN Gqgto DR1500

6.5 Sourgce pseudo-code

The Source flow diagram in figure 17 gives an overview of
the Source pgeudo-code.

0

; initialize the HIPPI-PH and rélevant local
. Enter on Power-up or system.master reset.

THEN Goto S1140
Wait time T1
Goto S1130

6.5.3 S1120
Inform the Source SMT that the INTERCONNECT signal has
gone to the true state.

Issue PHSM_STATUS.Indicate
Goto S1110

IF INTERCONNECT = true
THEN Goto S1120

6.5.6 S1150

The Source ULP has requested thata connection sequence
be started. Use the information in the Sour¢e ULP CCl
parameter as the I-Field.

Issue PH_RING.Confirm

Assert CCl on DATA BUS as |-Field
Assert REQUEST

Goto S1170

6.5.7 $S1160

Inform the Source SMT that the INTERCONNEQT signal has
gonedalse.

Déassert BURST

Deassert PACKET

Deassert REQUEST

Reset S_READY_Enable

Issue PHSM_STATUS.Indicate
Goto S1140

6.5.8 S1170

A connection sequence is in process. Wait for[the Destina-
tion to complete the connection, either gccepted or
rejected, or for the Source ULP to abort thg connection
request.

IF INTERCONNECT = false
THEN Goto S1160
IF PH_HANGUP.Request
THEN Goto S1180  ; Abort connection
IF CONNECT = true
THEN Goto S1190  ; Connection complefed

6.5.9 $S1180

The connection is being aborted by the Sourcg ULP before
tratt on, i.e., the
CONNECT signal has not been received. Time T1, as
defined in 4.5.1, allows the REQUEST and CONNECT sig-
nals to propagate and settle before allowing another
connection request sequence.

Deassert REQUEST

Issue PH_HANGUP.Confirm
Reset S_READY_Enable
Wait time T1

Goto S1130

15
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$1100 S1110
— | Power-upor Check for
system master reset INTERCONNECT = true
S1120 S1130 +
Inform SMT that idle, wait for a ULP
WUUI‘\;I‘\;EUT —troe —1 hr\nnanﬁr\r\ rnql 1ast
$1140 f S1150 +
Wait for Source ULP requests
P |INTERCONNEGT = true a connection
$1160 + $1170 + $1180
inform SMT that <®— | Connection in process, I Connection request
| INTERCONNECT . wait for Destination aborted by source |
went false
S1190 * S1200
Destination responded~{<®| Destination rejected |
A‘ with CONNECT = trug the connection request
$1210 +
Destination~accepted
the connection request
$1220 + $1230
r Connected and waiting P The Destination
———— ! for a packet deasserted CONNECT
S1240 S1250 + S1260 f
Source ULPends the Source ULP starts a Wait for Destination
packet packet to disconnect
T $1270 + $1280 *
Wait for burst and Gonnetion broken by
r READY, end of packet ——H CONNECT - false
S$1290 S$1300 S1310
Burst setup and send [P ien? remainder of —P» Send LLRC
first word urs en
P

Figure 17 — Source flow diagram
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6.5.10 S1190

The Destination has responded with the CONNECT signal
true. Wait for the CONNECT signal to be true for at least 17
CLOCK periods, or receiving a READY indication, before
signalling that the connection has been accepted. The
Destination may reject this connection request by asserting
CONNECT for a time between 4 and 16 CLOCK periods and
then deasserting CONNECT.

Set S_READY_Enable
IF INTERCONNECT = false
THEN Goto S1160

ISO/IEC 11518-1:1995(E)

6.5.15 S1240
The Source ULP has terminated a packet. Deassert the
PACKET signal and acknowledge the ULP primitive.

Deassert PACKET
Issue PH_PACKET.Confirm (Accept)
Goto §1220

6.5.16 S1250

The Source ULP has started a packet. Assert the PACKET
signal and acknowledge the ULP primitive.

Assert PACKET

IF PH_HANGUR-Reguest
THEN Gqto S1280  ; Abort connection
IF CONNE(QT = false
THEN Gdto S1200
IF S_READY _Ctr>0
THEN Gqto S1210
IF CONNEJT = true
AND 17 ¢LOCK periods have expired
THEN Goto S1210 ; Connection accepted

; Connection rejected

; Connection accepted

6.5.11  S1200

Inform the Sofirce ULP that the Destination has rejected the
connection by deasserting CONNECT before sending a
READY indicgtion.

Issue PH_ANSWER.Indicate (Reject)
Deassert REQUEST
Reset S_READY_Enable

6.5.12 S1210

Inform the
established.

The connectipn has been established and\the interface is
now available for packet transfers.

IF INTERCONNECT = talse
THEN Ggto S1160
IF CONNE(QT =false
THEN Ggto S1230  ; Connection broken
IF PH_PACKET.Request {Begin)
THEN Gato S1250 5 Start of packet
IF PH_HANGUP.Request
THEN Ggto S1280" ; Break connection

6.5.14 S1230

Issue PH_PACKET.Confirm (Accept)
Goto S1270

6.5.17 S1260

Wait for Source ULP breaking of’the conngction to be
acknowledged by the Destination\deasserting CONNECT.
IF INTERCONNECT = false
THEN Goto S1160
IF CONNECT = false

THEN Goto S1230°, ; Connection broken

6.5.18 S1270
A packet has been started; wait for a burst frorithe Source

ULP or an end of packet primitive. The Word_CQounter shall
be used4o count the number of words in the busst.

IF JINTERCONNECT = false

THEN Goto S1160
IF CONNECT = false

THEN Goto S1230  ; Connection broken
IF PH_PACKET.Request (End)

THEN Goto S1240  ; End of packet
IF PH_HANGUP.Request

THEN Goto S1280  ; Break connection

Reset Word_Counter
Reset LLRC calculation
IF PH_TRANSFER.Request (Length, Burst)
AND IF S_READY_Ctr>0
THEN Goto S1290

6.5.19 S1280

Break the connection from the Source end. The¢ connection
was completed, i.e., a PH_ANSWER.Indicate {Accept) has
been issued.

Deassert REQUEST
Deassert PACKET
Reset S_READY_Enable

Issue PH_HANGUP.Confirm
Goto S12860

Inform the Source ULP that the Destination has broken the
connection by deasserting CONNECT.

Issue PH_HANGUP .Indicate
Deassert PACKET

Deassert REQUEST

Reset S_READY_Enable
Goto S1130

17
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$1290

There is a burst to transfer and a READY indication avail-

able.

Acknowledge the burst primitive, decrement the

READY counter, and send the first word.

Convert Length to words
Initialize LLRC with Length
Issue PH_TRANSFER.Confirm (Accept)

Decremen
Assert BU

t S_READY_Ctr
RST

Assert first word of burst on DATA BUS
Accumulate LLRC
Count CLOCK period in Word_Counter

© ISO/IEC

6.6.4 D1630

Idle state; the interface is available but not connected.
Wait for the Source to request a connection.

IF INTERCONNECT = false
THEN Goto D1660
IF REQUEST = true

THEN Goto D1650  ; Connection request

6.6.5 D1640

Wait for the INTERCONNECT signal to be true.
IF INTERCONNECT = true

LAl O o

IF Word_

ounter = Length

THEN Deassert BURST

Goto

51310

Goto 51340

6.5.21 S1300

Send the remainder of the burst to the Destination.

Assert words of burst on DATA BUS
Accumulate LLRC
Count CLQCK periods in Word_Counter
IF Word_(Jounter = Length

THEN Deassert BURST

Goto

51310

6.5.22 S1310

Send the LYRC associated with the previous burst to the

Destination.

Assert LLRC on DATA BUS
Goto $1210

6.6 Des

The Destina
of the Destin

ination pseudo-code

ion flow diagram in figure 18 givesan overview
ation pseudo-code.

00

ate; initialize the HIPRIMPH and relevant local

nisan
TTICIN QU TOZT

6.6.6 D1650

The Source has requested a connection.” Usg the informa-
tion in the I-Field as the CCl parameter passed to the Desti-
nation ULP. Note that this CClmay be diffefent from the
CCI supplied by the PH_RING.Request primftive (in 6.5.6
S1150) due to the action of\intermediate devjces, such as
switches, between the Source and Destination.

Issue PH_RING.Indicate (CCl)
Goto D1670

6.6.7 D1660

Inform the Bestination SMT that the INTERCOINNECT signal
has gone false.

ResetD_READY_Enable
Deassert CONNECT

Issue PHSM_STATUS.Indicate
Goto D1640

6.6.8 D1670

A connection sequence is in process. Wait fof the Destina-
tion ULP to complete the connection, eithen accepted or
rejected, or for the Source to abort the connedtion request.

IF INTERCONNECT = false

THEN Goto D1660
IF REQUEST = false
THEN Goto D1680  ; Connection request aborted
IF PH_ANSWER.Request (Accept)
THEN Goto D1690  ; Connection accepfed
IF PH_ANSWER.Request (Reject)
THEN Goto D1700  ; Connection rejectgd
6.6.9 D1680

The connection is being aborted from the Source end before
the Destination has completed the connection
Issue PH_HANGUP .Indicate

Cf\th D1630

REQUEST = false.

IF INTERCONNECT = false
THEN Goto D1640

IF REQUEST = false
THEN Goto D1630

6.6.3

D1620

Inform the Destination SMT that the INTERCONNECT signal

has gone to

the true state.

Issue PHSM_STATUS.Indicate
Goto D1610

18

6.6.10 D1690

Inform the Destination ULP that the connection has been
completed.

Issue PH_ANSWER.Confirm
Assert CONNECT

Set D_READY_Enable

Goto D1710
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D1600

Power-up or
system master reset

D1620

inform SMT that
INTERCONNECT = true

D1610

Check for
INTERCONNECT = true

D1630 1

Idle, wait for a Source
connection request

ISO/IEC 11518-1:1995(E)

D164D *
Wail for

D1660 }

INTERCONNECT = true ¢

DT650 ‘

Source is requesting
a connection

D1670 T

Wait for Destination
ULP to respond

D1690 T

D1680

Source aborted the
connettion request

Inform ULP that
connection completed

D1700

710 +

Destination rejected
the connection request

Ipform SMT that ——
INTERCONNECT

went false <

—P»
D1%30
End of packet or Source
depsserted REQUEST
A

Connected and waiting
for a packet

D1740 +

Start of packet

D1760 +

£*

Wait for a burst, or
end of packet

D1780 +

Receive the data burst

D1720

The Source deasserted
REQUEST

D1750 T

Wait for the Source to
disconnect

D1770 f

The Destination ULP

—® broke the connection

D1790 +

Receive the LLRC

D1800

Inform ULP of burst
received

Figure 18 — Destination flow diagram
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D1700

The Destination rejects the connection by asserting the
CONNECT signal for a period of between 4 and 16 CLOCK
periods and then deasserting CONNECT.

Issue PH_ANSWER.Confirm
Assert CONNECT

Wait4to 1

6 CLOCK periods

Deassert CONNECT
Goto D1750

6.6.12

The connecti

now availabl

IF INTERQ
THEN G
IF REQUE
THEN G
IF PACKE]
THEN G
IF PH_HA
THEN G

6.6.13 D1
Inform the D
REQUEST.

Issue PH_|
Reset D_H
Deassert (
Goto D163

6.6.14 D1

Inform the O
packet.

Issue PH |
Goto D171

6.6.15 D1

Inform the [
packet.

Issue PH_|
Goto D176

6.6.16 Dj
Wait for the

D1710

e for packet transfers.

ONNECT = false

oto D1660

ST = false

oto D1720 ; Source broke connection

[ = true

oto D1740  ; Start of packet

NGUP.Request

oto D1770  ; Break connection

720

pstination ULP that the Source has deasserted
HANGUP.Indicate

EADY_Enable

ONNECT ; If asserted

0

730

estination ULP that the Source has ended the
PACKET.Indicate (End, Status)

0

740

estination ULP that the Source has started a

PACKET.Indicate (Begin)
0

750

Destination"\ULP breaking of the connection to

6.6.17 D1760

© ISO/IEC

A packet has been started; wait for another burst or an end
of packet indication. The Word_Counter shail be used to

count the number of words in the burst.

IF INTERCONNECT = false
THEN Goto D1660
IF REQUEST = false
THEN Goto D1730
IF PACKET = false
THEN Goto D1730 ; End of packet
IF PH_HANGUP.Request
THEN Goto D1770  ; Break connection

; Source broke connection

(S35 VVUI(j_L/UUIIle
Reset LLRC calculation
IF BURST = true

THEN Goto D1780  ; Receive burst

6.6.18 D1770

Break the connection from the-Destination end

Reset D_READY_Enable
Deassert CONNECT,

Issue PH_HANGURP:Confirm
Goto D1750

6.6.19 D1780

Receive thig burst being sent from the Source.

Count CLOCK periods in Word_Counter
Receive a burst on the DATA BUS
Check parity on each word
Accumulate LLRC
IF REQUEST = false

THEN Set Status = Error for PH_PACKET

Goto D1730  ; Source disconnec

IF BURST = false

THEN Goto D1790

6.6.20 D1790

Receive the Source-generated LLRC for the by

Receive LLRC on DATA BUS
Goto D1800

6.6.21 D1800

Inform the Destination ULP that the bur
received. The Word_Counter shall be used
Length parameter.

Indicate

rst.

5t has been
to derive the

be acknowlerlged by the Source deasserting REQUEST. Issue PH_TRANSFER.Indicate (Status,Length, Burst)
IF INTERQONNECT = false Goto D1760
THEN Qotg D1660
IF REQUES T % false
THEN Goto D1720  ; Source broke connection

20
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7 Timing

Unless otherwise specified, all parameters shall be mea-
sured at the bulkhead connector of the Source or Destina-
tion equipment. Specifications shall be met when operating
with a maximum length cable, as specified in 8.5, and ter-
minated as specified in 8.1.3.

Example timing waveforms are shown in figure 19 and figure
20. The falling edge of a signal is defined as the Pin+ side of
the differential pair, as shown in figure 20, going from the
more-positive level to the less-positive level. Time intervals

ISO/IEC 11518-1:1995(E)
7.1 Source CLOCK signai

The transmitted CLOCK signal at the Source bulkhead
connector, as shown in figure 19, shall have a nominal
period TPav of 40 ns + 0,004 ns (+ 0,01 %).

CLOCK symmetry, measured as the percentage of time in
the high state compared to the total CLOCK period, shall be
50(x 5) %. Peak jitter shall be less than 0,5 ns.

The minimum time TPmin between adjacent failing edges of
the CLOCK shall be 38,996 ns [40 - 0,004 - (2 x 0,5)] ns.
The maximum time TPmax between adjacent falling edges of

for differential signals are measured from the cross-over
point where the differential voltage is zero.

Annex A contgins waveform examples.

the CLOCK shall be 41,004 ns [40 + 0,004 + (2 ¥ 0,5)] ns.

o []] \

1

TPmax i‘ 41,004 ns .:
N .

TP i‘ 40 ns £ 0,004 ns | :

TPmin :‘ 38,996 ns .; ! :

#

[¢)

|

|

1 |

burce driven | :
signals i ]

I

|

|
|
g 10ns*

20 ns

!--§_ §

Tss

Figure 19 — Source driven signals at the Source

Tsh

CLOCK .L{ZZ/ / \i\

TPmax =< 44,004 ns >=
| |

TPav :‘ 40 ns £ 0,004 ns .: :
TPmin :‘ 35,996 ns "I :
1

T~

/4R \\\
117777 \_\13_\__*3_

JXXXROUAX

|

|

I

T 1

signals Al
I

I

2ns _——H Tch

12 ns

Figure 20 - Source driven signals at the Destination

21


https://iecnorm.com/api/?name=58742c62cdeb16de1858a81fd4dc887e

ISO/IEC 11518-1:1995(E)

In addition, to ensure that the short-term average frequency
within a burst is equal to the long-term average frequency,
the elapsed time between any two falling edges of the
CLOCK within a single burst, separated by N CLOCK peri-

ods, shall be between Nx (40 - 0,004) ns - 1 ns and N'x (40 +
0,004) ns + 1 ns.

7.2 Destination CLOCK signal
The received CLOCK signal at the Destination bulkhead

© ISO/IEC

The I-Field shall remain asserted until CONNECT is received
from the Destination or until the Source deasserts
REQUEST.

7.6 LLRC

The LLRC shali be placed on the DATA BUS, with odd byte
parity on the PARITY BUS, during the first CLOCK period
after BURST is deasserted. The LLRC shall meet the same
setup and hold times as specified in 7.3 for the DATA BUS.

connector, as shown in figure 20, shall have a nominal

period TPav
%). CLOCK
in the high s
be 50 % + 1

The minimu
the CLOCK
The maximui
edges of the
2,0)] ns.

In addition, t
within a burg
the elapsed
CLOCK with
ods, shall be
0,004) ns + 4

7.3 DATA

The Source
odd byte pa
parity lines &

£ 0,004 ns (= 0,01

ymmetry, measured as the percentage of time
te compared to the total CLOCK period, shall
%. Peak jitter shall be less than 2,0 ns.

time TPmin between adjacent falling edges of
hall be 35,996 ns [40 - 0,004 - (2 x 2,0)] ns.
time TPmax between between adjacent falling
CLOCK shall be 44,004 ns [40 + 0,004 + (2 x

b ensure that the short-term average frequency
t is equal to the long-term average frequency,
time between any two falling edges of the
n a single burst, separated by N CLOCK peri-
between Nx (40 - 0,004) ns - 4 ns and Nx (40 +
ns.

. BUS and PARITY BUS timing
shall assert information on the DATA BUS, with

ity on the PARITY BUS, so that all data and
ke stable for a period not less than Tss = 10.hs

before the falling edge of the CLOCK signal, and notless

than Tsh = 2

The Destina
DATA BUS ¢
of Tds =2 ns
hold times a
the CLOCK 4

7.4 Sour

The Source

ns after the falling edge (see figure 19)

ion shall operate within specifications with all
nd PARITY BUS signals stable for-a setup time
and a hold time of Tch = 12 ps.\Both setup and
e measured with respect fo'the falling edge of
ignal (see figure 20).

ce control signals
shall assértthe REQUEST, PACKET, and

BURST sign

Is to meet the setup time as specified in 7.3 for

the DATA BUS. Ferthe final clock period, during which they
are asserted, they-shall meet the hold time as specified in
7.3 for the DATABUS.

7.7 Destination control signals
When asserted, the CONNECT and READY si

asserted for at least four CLOQCK" perigds.

jnals shall be
When

deasserted, the CONNECT and BEADY sigpals shall be

deasserted for at least four CLQCK periods.
After asserting CONNECT \the Destination

shall wait at

least four CLOCK periods before asserting] the READY

signal.

No clocking aceemipanies the CONNECT

and READY

signals from the Bestination. A CONNECT or READY signal

that is stable.at the Source for two consec
periods shallbe considered a valid signal.

78 "Source wait gaps

The Source shall provide at least the followi
CLOCK periods between the control signals
operation. All of the control signals may b
simultaneously when going to the Disabled st
— PACKET asserted to BURST asserted = 1
— PACKET asserted to PACKET deasserted

— PACKET deasserted to PACKET asserted E

htive CLOCK

g number of
ring normal
deasserted

— BURST deasserted to PACKET deasserted = 1

— BURST deasserted to BURST asserted = 3

(This applies only within a packett.)

NOTE - For any of these gaps, greater numbers of

PLOCK periods

may be inserted by the Source to accommodgte upper-layer
protocols, buffer management hardware, and the like, but with the

realization that larger gaps will decrease throughput

7.9 Destination wait gaps

The Destination shall operate with the followWing minimum
number of CLOCK periods between signals during normal

operation. All of the control signals may b

e deasserted

The end of a packet shall be signalled by the Source
deasserting the PACKET signal one or more CLOCK periods
after the deassertion of BURST. Both PACKET and BURST
shall be deasserted simultaneously when the Source enters
the Idle or Disabled states.

7.5 |-Field information

The Source shall place the I-Field information on the DATA
BUS, with odd byte parity on the PARITY BUS, before or
with the same CLOCK edge used to assert the REQUEST
signal. The I-Field shall meet the setup times as specified in
7.3 for the DATA BUS.

22

simultaneously when going to the Disabled state.
— PACKET asserted to BURST asserted = 1
— PACKET asserted to PACKET deasserted = 3
— PACKET deasserted to PACKET asserted =1
— BURST deasserted to PACKET deasserted = 1
— BURST deasserted to BURST asserted = 2
(This applies only within a packet.)

NOTE - The number of intermediate CLOCK periods at the
Destination may be smaller than specified in 7.8 for the Source.
The extra CLOCK period is supplied by the Source so that an
optional intermediate repeater will have a CLOCK period (other than
the one marking the LLRC) that may be deleted during signal
resynchronization.
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8 Physical characteristics

Unless otherwise specified, all parameters shall be
measured at the bulkhead connector of the Source or Desti-
nation equipment. Specifications shall be met when oper-
ating with a maximum cable length terminated as specified
in 8.1.3.

Ve is the negative supply voltage for the Emitter Coupled
Logic compatible (ECL) drivers and receivers.

ISO/IEC 11518-1:1995(E)
8.1.2 Line receivers

All differential line receivers shall operate correctly when
receiving signals meeting the following voltage specifica-
tions at the Destination connector.

— Common mode input voltage range;
VRemr =-0,910-2,5V

— Minimum peak-to-peak differential input voltage;
VRdif min =300 mV

— Maximum peak-to-peak differential input voltage;
VRdif max=1,1V

8.1 Differential circuit characteristics

Uni-directiongl ECL differential line drivers and receivers
shall be used|for all interface signals (see figure 21 for a
representativg differential circuit) except for the INTER-
CONNECT signal.

8.1.1 Line |drivers

All differential fline drivers shall meet the following specifica-
tions. Rise and fall times shall be measured between the 20
% and 80 % ppints of the signal transition.

— Maximum high-level output voltage; VDHmax =-0,75V
— Minimum high-level output voltage; VDHmin =-1,00 V
— Maximum Jow-level output voltage; VDLmax =-1,60 V
— Minimum lpw-level output voltage; VDLmin =-2,00 V

— Minimum rjse time = 0,5 ns

— Maximum fise time = 2,3 ns

— Minimum fall time = 0,5 ns

— Maximum fall time = 2,3 ns

Vee

Inplt 330 Q

Assért - Pin+
Deasgert

CO—e—>

or
110Q NAME
not NAME

NOTE - The voltage at the input to a receiver is’the sum of the
instantaneous common mode voltage and one falf-df the simuita-
neous differential mode voltage. For examplé, ‘with the nominal
common mode voltage of -1,30 V and a difierential mgde voltage of
1,0 V, the input will swing from -0,8 V max'te -1,8 V mif.

8.1.3 Differential line terminators

Each differential signal shall use a twisted-pair conductor
line and terminator resistors as shown in figyre 21. The
driving end terminatiot/shall be 330 Q (+ 2 %) tq voltage Vge
from each line of the twisted-pair. The receiving end
termination shalf'be 110 Q (+ 2 %) across thq lines of the
twisted-pair,

8.1.4 /Electrical/logic levels

Figure*21 shows the logic conventions used fpr the differ-
ential signals. Active control signals shall be “Asserted" at
the driver end, have the Pin+ more positive than the Pin-,
and shall be "True" or called by the signal pame at the
receiver end. Nonactive signals shall be "Defsserted” at
the driver end, have the Pin- more positive than the Pin+,
and shall be “False" or called by putting "not" it front of the
signal name (e.g., "not CONNECT") at the rg¢ceiver end.
Similarly, a logical 1 at the driver shall resulff in the Pin+
being more positive than Pin-, and a logiqal 1 at the
receiver.

[~

Qutpd

I:True ]
Pin+ Falsg

o}
[1 /0 Pin-
_I ECL Driver 330 Q
VEE

/

Pin- or
ECL Receiver E /0 ]

Figure 21 — Differential circuit
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8.2 INTERCONNECT signal characteristics
The two signals (INTERCONNECT Source to Destination
and INTERCONNECT Destination to Source) share a cable
wire-pair. The recommended circuit for each of these
signals is shown in figure 22. Normal conditions (cable
connected and power on at both ends) result in a low-level
input to the ECL receiver. Error conditions (the cable
disconnected or power lost at the drive end of the circuit)
result in a high-level input to the ECL receiver.

8.2.1 INTERCONNECT voltage levels

8.5 Cable specifications

© ISO/IEC

The cable shall consist of 50 twisted pairs of 0,09 mm?2 (#28
AWG 7/36) tinned copper. The cable shall have two overall

shields, one foil and one braid. The shi

elds shall be

connected to the connector shell at each end of the cable.

The following electrical properties shall apply
pairs within the bulk cable assembly:

— Characteristic impedance = 108 Q (+6 €, -
(differential TDR)

to the twisted

5Q)

— Signal attenuation max = 0,28 dB/m (0,085 dB/ft) at

In the normal (or true) state, the INTERCONNECT line
voltage shall meet the following specifications (see figure
22).

~ Maximurmn low-level voltage; ViLmax =-1,6 V

— Minimung low-level voltage; ViLmin =-3,7V

In the errof (or false) state, the INTERCONNECT line
voltage shall meet the following specifications (see figure
22).

— Maximurp high-leve! voltage; VIHmax=0V
— Minimunp high-level voltage; VIHmin=-10V
8.2.2 INTERCONNECT line terminator

The INTERCQONNECT drive terminator shall be 220 Q (= 5 %)
to voltage VEg. The INTERCONNECT load terminator shall
be 220 Q (+ b %) to ground (0 V).

8.3 Groynd signals

Connector gins labelled Ground in table 2 shall have-each
wire of the phir returned to ground (0 V).

8.4 Reseg¢rved signals

Signals labejled "Reserved" in table 2 are-reserved for future
HIPPI-PH options and shall not betused. If implemented,
drivers and|receivers for the Reserved signals shall meet
the signal directions specified-in\table 2 where SD refers to
Source to Destination, and 'BS refers to Destination to
Source. Reperved signalsishall be terminated as in 8.1.3.

50 MHzZ
— Pair-to-pair propagation delay delta max =
(0,04 ns/ft)

— Conductor DC resistance max 20,23 Q/m
at20 °C

0,13 ns/m

(0,070 Q/ft)

— Pair-to-shield max delta eapacitance = 2,6|pF/m

(0,8 pF/it)

The cable foil and (braid shields shall be electrically
connected. The follewing properties shall apgly to the over-

all bulk cable agsembly:
— Foil shield 0,025 mm (0,001 in), min 25 %
— Drain wite = 0,09 mm? (#28 AWG 7/36)

ap

— Braid shield = 0,013 mm?2 (#36 AWG), min §0 % coverage

<AJacket wall avg = 0,889 mm (0,035 in)

= Qutside diameter = 12,32 mm + 0,38 mm
(0,485in £0,015in)

The maximum cable length shall be 25 m (82
E for recommended cable lengths and other ¢

t). See annex
ble options.

When Cable-B is used to implement the 1 600-Mbit/s data
transfer rate option, then the maximum pair-torpair propaga-

tion delay delta across the full set of twisted
A and Cable-B shall be less than or equal to 4

NOTE — The cable should meet the appropriate reqy
and safety. With respect to fire rating, the cable
with IEC 332-1.

airs in Cable-
5 ns.

irements for fire
should comply

INTERCONNECT

ECL Receiver

oV
Drive
Terminator 220 Q
> >
220 Q Load
Terminator
VEE

Figure 22 — INTERCONNECT circuit

24


https://iecnorm.com/api/?name=58742c62cdeb16de1858a81fd4dc887e

© ISO/MEC

8.6 Cable grounding

The cable shield shall be connected to chassis ground,
through the connector shells, at each end of the cable. For
safety reasons the equipments connected shall be on the
same facility ground.

Because differential receivers are used and they have a
limited common mode voltage tolerance, and because a
single-ended circuit is used for INTERCONNECT, care must
be taken by the user to insure that the equipments are

installed such that the stated common mode input voitage
range Of the I\CAE\'II'\:’ is—not axr\anﬂnt‘l. It is ouicide the

ISO/IEC 11518-1:1995(E)

The shells of the connectors shall provide radio-frequency
interference (RFI) shielding and ensure the integrity of the
cable shield to chassis current path. The resistance of the
cable shield to equipment chassis shall not exceed 75 m€,
after a minimum of 500 cycles of mating and unmating.

NOTE - The use of an optional alignment guide on the panel, as

shown in annex E, is recommended for mounting the connectors in
the horizontal direction.

8.8 Connector pin assignments

scope of this part of ISO/IEC 11518 to specify the exact
method needpd in any particular installation, however
methods suchh as a local common ground grid may be
required.

8.7 Connegctor specifications

The cable con

hectors shall be two-row, 100-pin shielded tab

connectors. See figure 23.

The signal assignments follow the modular defihition of the
interface given in table 1. An 800-Mbit/s(HIPPI-PH uses
Cable-A only. A 1 600-Mbit/s HIPPI-PH, uses bpth Cable-A
and Cable-B. Connector pin assignments arel detailed in
table 2.

Within this part of ISO/IEC 11518 Source buikhgad connec-
tors are designated TA and TB\and the Destinatipn bulkhead
connectors are designated RA and RB.

The bulkhead|connectors shall be two-row, 100-pin panel
mount receptacles. See figure 24.

NOTE — Cable-A (TA to RAYis physically the same as

Cable-B (TB

to RB). They differ oniy\in the signal assignments.

25
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Table 2 — Connector pin assignments
Pin+ | Pin- Cable-A Cable-B Notes
1 2 D00 D32
51 52 DO1 D33
3 4 D02 D34
53 | 54 D03 D35
5 6 D04 D36
55 | 56 D05 D37
7 8 DU6 D38
57 | 58 D07 D39
9 10 PO P4
59 | 60 Do8 D40
11 12 D09 D41
61 62 D10 D42
13 14 D11 D43
63 64 Di2 D44
15 16 D13 D45
65 | 66 D14 D46
17 18 D15 D47
67 | 68 P1 P5
19 | 20 D16 D48
69 70 D17 D49
21 22 D18 D50
71 72 D19 D51
23 | 24 D20 D52
73 74 D21 D53
25 | 26 D22 D54
75 76 D23 D55
27 | 28 P2 P6
77 78 D24 D56
29 30 D25 D57
79 | 80 D26 D58
31 32 D27 D59
81 82 D28 D60
33 | 34 D29 D61
83 | 84 D30 D62
35 | 36 D31 D63
85 86 P3 P7
37 | 38 INTERCONNECT-A Ground (Cable-A INTERCONNECT Source to Destination
87 | 88 CLOCK Ground is on pin 37; Destination to Source is on pirp 38.)
39 40 BURST Ground
89 Q0 PACKET Ground
a1 42 READY Ground
91 92 Ground INTERCONNECT-B (Cabie-B INTERCONNECT Source to Destination
43 | 44 Reserved SD1 Reserved SD3 is on pin 91; Destination to Source is on pin 92.)
93 | %4 Reserved SD2 Reserved SD4
45 | 46 Reserved DS1 Reserved DS3
95 | 96 Reserved DS2 Reserved DS4
47 | 48 Ground Ground
97 98 Ground Ground
49 50 CONNECT Ground
99 [100 REQUEST Ground

26
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‘D /\4
< . |
S \ ]
Tl et s [ M=
<| W < i <)
3 A15 j #2-56 Threaded
[€ 2| Male Jackscrew
©
gl @] 249 MITvEOwE) AT SN
Pin 1 — Pin 50
\Wi H 13
A10 7 i )
O\
@Al @TlvOIw ——  Fo— i
| ¥
\ 1\ J -V-
/ N
Pin 51 A4 Pin 100
o Al
a2 A5 [alA12
Dimension mm in
Al 66,60 2,622
A2 5,69 0,224
A3 2,54 0,100
A4 1,27 0,050
A5 62,23 2,450
A6 15° 15°
A7 1,04 R 0,041 R
A8 0,396 + 0,010 0,0156 + 0,0004
A9 0,23 0,009
A10 0,61+0,03 0,024 + 0,001
A1 0,23 0,009
Al2 005 0,002
A13 4,90+ 0,10 0,193 £ 0,004
A14 4,27 max. 0,168 max.
A15 78,23+0,13 3,080 + 0,005
A16 0,25+0,13 0,010 £ 0,005
Al7 3,73+0,15 0,147 + 0,006
A18 2,64 min. 0,104 min.

Figure 23 — Cable connector — tabs
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Socket 50

\

©
@
ISocket 1

B8

28
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Figure 24 — Bulkhead connector — receptacle

r
-V-
i "3
B10 !
[©] 811 @ TVOIWE) FEEEEH
)- D | @
| $% T J
Y R VAN
SUTKet 1uU B4 [&2IB1Z] \ YSOCKer 51
| 89 M[T[vEOIWE] 85 B7
§ Female_-Screwlock
5 #2-56\Thd 2 Plc
%] i
c8 2
< B15 94 B
@ L /
1 | / .
-T- 1 | ©
o - - @
3 —1
\ {
1 N
N
Panel and/or / ! } ! Q
washers _4—" I ) I ‘
Dimension mm in
B1 66,45 2,616
B2 5,54 0,218
B3 2,54 0,100
B4 1,27 0,050
B5 62,23 2,450
B6 15° 15°
B7 1,00 R 0,039 R
B8 0,61+ 0,05 0,024 + 0,002
B9 0,15 0,006
B10 0,86 £ 0,10 0,034 + 0,004
Bi11 0,15 0.006
B12 0,05 0,002
B13 5,00+ 0,13 0,197 £ 0,005
B14 1,65 max. 0,065 max.
B15 78,23+ 0,13 3,080 + 0,005
B16 3,99 + 0,05 0,157 + 0,002
B17 1,562 £0,13 0,060 + 0,005
B18 3,86 min. 0,152 min.
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Annex A
(informative)

Waveform examples

A1 Introduction

Figure A.1 shows typical waveforms for an HIPPI-PH
transfer consisting of two packets; the first packet contains
two bursts and the second packet contains one burst.
Detailed diagfams of the major switching points are
contained in flgures A.2 to A.5. An index to the detail
drawings is at the top of figure A.1.

There are sone indeterminate timing intervals, which are
lines in the CLOCK waveforms of the detail
figures. Theseltimes may be one or multiple CLOCK periods
long. Descriptions of each of these intervals are included.

The INTERCONNECT signal, not shown, is assumed to be
asserted and ffue for all of the waveforms. When INTER-
CONNECT is false, either the cable is disconnected or the
power is off at|the other end of the HIPPI-PH, and none of
the other signajs are to be used.

The symbol (S
driven from the
the signal is d
PH.

after a signal name means that the signal is
Source end of the HIPPI-PH; (D) means that
iven from the Destination end of the HIPPI-

A.2 Connection and start packet

:1995(E)

Figure A.2 details the connection portion of the HIPPI-PH

operation. The Source puts the I-Field on the
T )

nonspecified control functions.) The Destinatiol
with CONNECT if it is willing to make the coripect
A.2.1 Time T1

Time T1 depends on two cable prépagation de
the time the Destination takes,to respond.
propagates from Source to Destination, and
propagates from Destination to Source. The Sg
the I-Field word stable.on the DATA BUS u
CONNECT.

A2.2 Time T2

Time T2 depends on when the Source signals t
to start apacket. The PACKET signal is a delin
mark-a.group of bursts as a logical packet. PACH
asserted by the Source after it sees CONNECT

DATA BUS
e used for
N responds
on.

ays and on
REQUEST
CONNECT
urce keeps
Intil it sees

hat it wants
iter used to
(ET may be
in the true

state. The PACKET signal is independent of {he READY

signal; it may come before or after receiving READY
The notation "w254" on the DATA BUS means the 254th indications.
word of a burst; "w1" means the first word of a burst; "n-1"
means the next to last word of a burst; and "n" means the
last word of a urst.
Detail in Detail in Detail in Detail in
Figure A.2 Figure A.3 Figure A.4 Figure A.5
— — — —
1 1 1
REQUEST (S) J
1 1 !
CONNECT (D) L
READY (D) L | I
] l l —

PACKETHS)

~
~

~

BURST (S)

DATA BUS (S)

G

Data Burst

I-Field LLRC

Figure A.1 -

Data Burst LLRC Data Burst

Typical HIPPI-PH waveforms

A R A

LLRC
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A23 Time T3

Time T3 depends on when the Destination has a buffer
available to receive a burst from the Source. After assert-
ing CONNECT for four CLOCK periods, the Destination may
begin sending READY indications to the Source. Each
READY indication gives the Source permission to send a
burst to the Destination. The Destination may send as
many READY indications as it has buffers available to
accept bursts. The Source should have a mechanism to
keep track of the READY indications, at least up to a count
of 63, counting up for each READY received and counting
down each time-a-burstis-sent-

© ISO/IEC

continuous 25 MHz signal (40 ns period) with no gaps or
pauses.

To a first approximation the Source changes the data and
control signals on the rising edge of CLOCK, and the Desti-
nation samples them on the falling edge of CLOCK.

A.3 End burst, start burst

Figure A.3 details the timing between bursts of the same
packet. The BURST signal is deasserted after the last data
word. Note that a Destination that treats the BURST signal

Note that the CONNECT and READY signals are asserted
and negated for four-CLOCK-period minimums. The four-
CLOCK mirfimum allows the Source to improve the noise
immunity by sampling the signals for muitiple CLOCK
periods befqre treating them as valid. The CONNECT and
READY signals are treated in this special way because no
clocking acdompanies them from the Destination.

A2.4 Time T4

Time T4 degends on when the Source has a burst available
to send and the fact that a READY indication has been
received from the Destination for this burst.

The first woid of the 256-word burst is asserted on the DATA
BUS at the game time BURST is asserted. A new data word
follows on efch of the following 255 CLOCK periods, with no
gaps or pauses in the burst. The CLOCK signal is a

as an extra data signal will see BURST true [for each data
word and false to indicate LLRC and gaps between bursts.

The LLRC (an even-parity longitudinal’ chgckword) is a
single word sent during the CLOCK'period imrediately after
the burst.

A.3.1 Time T5

Time T5 depends onswhen the Source has [another burst
ready to transfer and whether the Destinatior] has supplied
another READY indication to accept the next burst.

Note that the_Source inserts at least two CLOCK periods
after the . LRC before asserting BURST |but that the
Destinatigh 'should operate correctly with only one CLOCK
period_after the LLRC. The difference is to pliow optional
intetmediate repeaters to strip one of the CLOCK periods
while synchronizing the signals to another clopk.

REQUEST (S)
oo
CONNECT (D) —
READY (D) k,f n/e 1
PACKET (S) - ¥
BURST (S) kb[
DATA BUS (S) _( I-Field )

{wi fwe Ywa fw J ws)

oooc® [ L b---[Lb---f---T1J-—-T LI LT LI L] L

Figure A.2 - Connect, start packet, start burst

BURST (S) I

|

DATA BUS (S) :X 2 Y ot ) n XLLRC)——( wi f w X ws f wa f ws xwe )
cwooxe LML L L= L L L

T5

Figure A.3 — End burst, start burst
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A.4 End burst, end packet, start packet,
start burst

Figure A.4 details the timing between packets. The
PACKET signal is deasserted one or more CLOCK periods
after the deassertion of BURST.

A.4.1 Time T6

Time T6 depends on how long the Source takes to complete
the packet after sending the last burst. Time T6 may be
zero CLOCK periods.

ISO/IEC 11518-1:1995(E)

A.5 End burst, end packet, disconnect

Figure A.5 details the waveforms as seen at the Source
when the last packet has been transferred and the connec-
tion between the Source and Destination is being torn down.
The Source breaks the connection by deasserting the
REQUEST signal. Upon seeing REQUEST false, the Des-
tination responds by deasserting CONNECT.

A.5.1 Time T6

Time T6 is the same as in A.4, namely the time the Source
takes to complete the last packet after sending the last

A.4.2 Time [T7

Time T7 is simflar to Time T5. That is, the Source deasserts
the PACKET s|gnal for at least two CLOCK periods, but the
Destination should operate correctly with the PACKET
signal false fof one CLOCK period. This is also to allow
optional intermediate repeaters between the Source and
Destination. Time T7 is also dependent on when the Source
has another pgdcket to send.

A.4.3 Time [T8

Time T8 depehds on when the Source has another burst
ready to transfer and whether the Destination has supplied
a READY indidation to accept the next burst.

PACKET (S)

BURST (S)

o +
Uurotl.

A52 Time T9

Time T9 depends on how iong the Source'takes fo terminate
the connection after completing the last packej. Time T9
may be zero CLOCK periods.

A.5.3 Time T10

Time T10 is similar to Time T1. That is, it depgnds on two
cable propagation delays-and on the time the [Destination
takes to respond.

Note that before_another connection may be att¢mpted, the
Source should'wait at least one cable propagation delay
time and see CONNECT false. The READY coynters in the
Source and Destination are set to zero at the Beginning of
each. €onnection.

DATA BUS (S) :X n-2 X n-1 X n XLLRC)

Con Yoz Yoo Y

o

cvots) [ LT bz T4 LML LI

Figure A.4*- End burst, end packet, start packet, start burst

REQUEST (8) A
CONNECT (D) \\>|
PACKET ()
BURST (S)

DATA BUS (S) :X 2 Y o1 X n Yumch

cwoo® [ 1ML Lz d- oo Lk LT

T6 T9 T10

Figure A.5 — End burst, end packet, disconnect
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A.6 lllegal end termination

Figure A.6 details the waveforms when the Destination
decides to break the connection, possibly as the result of
detecting an error.

The Destination breaks the connection by deasserting
CONNECT any time the connection is valid. If the Destina-
tion was sending a READY indication, READY would be
deasserted along with CONNECT.

Time T11

© ISO/IEC

A.7 Rejected connection sequence

Figure A.7 details the waveforms when the Destination
decides that it will not honour the connect request of the
Source but that it will abort the connection attempt early
rather than force the Source to time out.

A7.1 Time Tt

Time T1 depends upon two cable propagation delays and
how long the Destination takes to respond as in A.2. Note
that in the Destination’s response it does not send any
READY indications to the Source.

i is .d daent hi ti
TimeT11is epondeni-on-a-cablepropagation Aalay andon

the time thei Source takes to respond. The Source would
deassert all| of its asserted signals, whatever they may be
at that time.

Note that itfis not guaranteed that the Source will see this
lllegal End [Termination. If the Source was breaking the
connection and deasserting REQUEST at the same time the
Destination |was deasserting CONNECT, then the Source
would thinl that the connection was being broken as a
result of its geasserting REQUEST.

A.7.2 Time T12

Time T12 is the time required for the Source tp signal that it
has a packet to send. In this sequence the $ource may or
may not assert the PACKET signal before the Destination
deasserts CONNECT, depending on the relative speed of
the two operations.

REQUEST (S)
CONNECT (D)
READY (D) T TTTRY ! \
PALCKET (S) S~
BURST (S) \\b

DATA BUS (S) :X w78 Xw79 X w80 Xw81 X w82 X7w83 X w84 Xw85 I'

efoos L1 LML LML LT LT L

Figure A.6 — lllegal end termination

REQUEST (S)
CONNECT (D)
READY (D) \
PACKET (S) \pr " TTmmme s \_‘:

DATA BUS (S) _( \-Field )

T T2

Figure A.7 - Rejected connection sequence

32


https://iecnorm.com/api/?name=58742c62cdeb16de1858a81fd4dc887e

© ISO/IEC
A.7.3 Time T13

Time T13 is the time required for the Destination to break
the connection by dropping CONNECT. Time T13 is such
that CONNECT is asserted for between 4 and 16 CLOCK
periods.

A.7.4 Time T14

Time T14 depends on a cable propagation delay and on the
time the Source takes to respond.

ISO/IEC 11518-1:1995(E)
A.8.1 Time T15

Time T15 is the time that the Source waits before aborting
the connection by deasserting the REQUEST signal. One
reason for the abort may be that the Destination did not
respond within the time that the Source expected a
response.

A.8.2 Time T16
Time T16 is the time that the Source waits before

reasserting the REQUEST signal to start another connec-
tion sequence. As shown in figure A.8, the CONNECT

A.8 Aborted connection sequence

Figure A.8 detdiis the waveforms when the Source decides
for whatever feason to abort the connection request
currently in process.

o;ylla: mey be—seensas—trae—after-the REQUEST Signal is
deasserted due to the cable delays. Hente)| Time T16
should be long enough to allow for the.deagsertion of
REQUEST to propagate to the Destination,;-the Pestination
to respond by deasserting CONNECT (if it |had been
asserted), and for the deasserted \CONNECT signal to
propagate back to the Source.

REQUEST(S) __|

CONNECT (D)

DATA BUS (S) _( I-Field

Figure A.8 -~ Aborted connection sequence
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Annex B
(informative)

Implementation suggestions

B.1 Data rate option control

The HIPPI-PH supports data rate options of 800 Mbit/s and
1 600 Mbit/s by using different widths on the DATA BUS and
one or two cables. The data rate options are specified in

indication giving the Source permission to send another
burst. A 64-word FIFO has been suggested as an efficient
implementation of the S_READY_Ctr. As each READY in-
dication is received, a word is strobed into the FIFO. The
FIFO Output Ready signal is used as the S_READY_Ctr> 0

5.2. The UlfP-shoulttbeawareof-thedatarate upt;un HHse
since it affefts the burst size passed between the ULP and
the HIPPI-HH. It is also feasible to build an HIPPI-PH that
could be apitomatically configured to support either data
rate option| Clause B.1 is intended as guidance to the
implementof desiring to use the data rate options features.

B.1.1 Data rate detection

There is ong INTERCONNECT signal when using the 800-
Mbit/s data| rate option; there are two INTERCONNECT
signals whep using the 1 600-Mbit/s data rate option. These
are describgd in 5.3.1.1 and 5.3.1.2. Circuitry may be used
to differentiate between these two cases.

A disadvantpge in using the INTERCONNECT signals for the
data rate dptection function is that the INTERCONNECT
signals wefe originally intended for use in detecting a
disconnectdd or broken cable, or when power was off at the
remote endl Another function is now added to the signal,
removing spme of its uniqueness. However, Cable-A will
always be |present with either data rate option and can
continue to function as the broken cable or power-down de-
tection devjce. Cable-B present could then be used“to
differentiatd between the 800-Mbit/s and 1 600-Mbit/S’data

If switching [petween the different data rateés is an infrequent
event, then the implementor may wish to add a parameter to
the PHSM_STATUS.Confirm primitive defining the option in
use. The ULP would then poll the HIPP!-PH to determine the

option in us|

B.1.3 Frequent switching

If switching between the different data rates is more
frequent, elg.,,wheén connected to different rate interfaces
through a cressbar switch, then the implementor may wish

L YLl )

wmndicator The counteris-decremented-byvre
N 7

from the FIFO as the Source sends each blrgt.

B.2.1 READY indication overnuns

moving a word

If the Destination sends more READY indicgtions than the
FIFO can hold, then the excess will auomatically be
discarded. For example, asSume that the Jestination has
buffering for 100 bursts and*sends 100 READY indications,

and the Source can only accept 64 READY

ndications. In

this case, the Source-will discard 36 READ}Y indications.

This is not a problem’as long as the Destinati
tional READY (indications whenever it frees
Hence, on a'physically long link there may b4
the READY indications and/or data are in trar

B.2.2< Drops and pickups

bn sends addi-

burst buffers.
p pauses while
sit.

If'a READY indication is missed by the So{irce, then it is

equivalent to ignoring one burst buffer in the
false READY indication may cause the Soy

burst before the Destination is ready to acce;[t it.

B.2.3 Continuous READY indication

There are also cases where the Destination 1
send READY indications with a free-running
when it knows that it can handle the bursts a
rate. An example would be a graphics frame
updates its display with the data supplied.

B.3 I-Field sampling

To enhance the reliability of the I-Field, the D
optionally sample the |-Field multiple times
consistency before asserting the CONNECT

Destination. A
rce to send a

hay continually
pscillator, e.g.,
the maximum
buffer that just

estination may
and check for
bignal.

to add parameters—to—the—PHRNGIndicate—and
PH_ANSWER.Indicate primitives. This would provide the
data rate option information on a per connection basis with-
out the ULP having to poll the HIPPI-PH, but also implies
that the ULP will have to check the data rate option on every
connection.

B.2 Source READY counter

The Source is required in 5.3.6 to accept a minimum or 63
READY indications from the Destination, with each READY

34

B.4 Short bursts

Short bursts were included in the HIPPI-PH to (1) decrease
the latency of short packets, and (2) to aid in transmitting
packets whose sizes were not equal to an integral number
of 256-word bursts. It is realized that the support of short
bursts adds complexity. There are some Destinations that
have no requirement for short bursts, e.g., some frame
buffers. If a Destination that cannot handle short bursts
receives a short burst, then it should break the connection
by deasserting CONNECT.
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B.5 Switching and the I-Field

The HIPPI-PH is a point-to-point interface, which with the
use of the I-Field can control physical layer switches. For
example, in figure B.1, the Source ULP could pass a
Destination address to its HIPPI-PH via the CCl. The
HIPPI-PH would in turn pass the CCI to the physical layer
switch as the |-Field at connection time. The physical layer
switch would use the |-Field to select the desired output port
to the Destination.

Several physical layer switches in series could be accom-
modated, but seme-switches may mnrﬁf\ll the |-Field as indi-

ISO/IEC 11518-1:1995(E)

B.6 Byte ordering

The HIPPI Framing Protocol standard (HIPPI-FP) defines
the mapping of an ordered byte stream to HIPPI-PH words.
This byte ordering information is included here for
reference. The byte positions within the HIPPI-PH words,
for both the 32-bit and 64-bit HIPPI-PHs, are shown in figure
B.3. Byte 0 is the first byte in the ordered byte stream, byte
1 is the second byte, etc.

Table B.1 — Byte assignments

vidual switches [are traversed. For example, they may move
the address intg the appropriate I-Field position for the next
switch. Hence,|the i-Field received by the Destination may
be different from the |-Field supplied by the original Source.

Source ULP
e ue HIPPI-PH
Physical
HIPPI-AH layer
switch ULP
> HIPPI-PH

ItFieid

Figure [B.1 — Physical layer switching

The original Squrce CCI (I-Field) is lost completely in other
architectures which interpose intermediate nodes between
the original Sofirce and final Destination. This is illustrated
in figure B.2 where the intermediate nodes use protocols
above the phydical layer. There is no mechanism,specified
to make the I-Field between HIPPI-PHs C and D the same as
the |-Field betwpen HIPPI-PHs A and B.

It may be useful for vendors to use the I=Field for other
physical layer foperations at connect time, e.g., reset the
Destination. Bt since the I-Field might not be transmitted
intact across physical layer switches, implementors are
cautioned abdut using theql-Field for control of final
Destinations.

To promote i
order |-Field

eroperability, it is recommended that low
its be \used for addressing, and if used,
physical layer ¢onfrol-be assigned to high order I-Field bits.
Physical layer $witches should preserve as many high order

1
Byte | Data signals on Data signals on
No. | 800 Mbit/s HIPPI |1 600 (Mbit/s HIPPI
0 D31-D24 D31-D24
1 D23-D16 D23-D1p
2 D15-D08 D15-DOB
3 D07-D00 DO7-DOP
4 D31-D24 D63-D5p
5 D23-D16 D55-D4B
6 D15-B08 D47-D4p
7 D07:D00 D39-D3p

Figure B.3 shows the complete mapping of [a 16-byte
ordered byte-stream on an 32-bit HIPPI-PH, and the same
ordered-byte stream on a 64-bit HIPPI-PH.

Cable-A

0I1I2'3 word 0

32-bit | 4 5 6 7 |wordi
HIPPI —t—

I
8 9 10 11 | word2

i
12 13 14 15| word 3
1

D31 D00
Cable-A Cable-B
6abit| 0 1 2 3 4 5 6 T |wordo
HIPP |4 ]
8 9 10 11 12 13 14 15 | word 1
1 ] 1 1 1 [
D31 D00 D63 D2

Figure B.3 — Ordered byte stream mapping

I-Field bits as possible that are not used for addressing.

Original Final
Source Destination
ULP uLp uLP

HIPPI-PH gt HIPPI-PH| | HIPPI-PH| gyt HIPPI-PH

A B C D
Figure B.2 — Switching with intermediate nodes

Within each byte on the HIPPI-PH cable the highest
numbered signal is the most significant bit of the byte. An
example for byte 0 is shown in figure B.4.

D31 D30 D29 D28 D27 D26 D25 D24

2| 1
A PR IPCH PR PEH IPC BPU P

Figure B.4 — Bit significance within byte 0
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