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ISO (the International Organization for Standardization).s a|worldwide
federation of national standards bodies (ISO membey bodies). The work
of preparing International Standards is normally earried out through 1SO
technical committees. Each member body intérested in a pubject for
which a technical committee has been established has the Jright to be

represented on that commitiee. International organization
mental and non-governmental, in liaisom with 1SO, also take
work. 1SO collaborates closely with .the“internationat Elect
Commission (IEC) on all matters of efectrotechnical standard

Draft international Standards adopted by the technical comn
circulated to the member bodies for voting. Publication aj
national Standard requires\approval by at lleast 75 % of th
bodies casting a vote.

International Standard(J80O 8802-7 was prepared by Technical
1ISO/TC 97, Information processing systems.

This part of ISO\8802 is part of a series of documents that for]
standard forcLocal Area Networks. The standard embraces
native media access technologies and a common logical |
(LLC) protocol (180 8802-2).

, govern-
part in the
otechnical
zation.

hittees are
an Inter-

e member

Committee

M a single
four alter-
nk control

l LOGICAL LINK CONTROL IS0 8802-2 | DATA LINK
MAC - Service inferfoce
LAYER
150 8802-3 150 88024 150 8802-5 1150 8802-7
— — e} b o — f—  —— —— — —— ]
PHYSICAL LAYER
The combination of the . Logical Link Control (iSO 8802-2) and any one
of the four media access documents form the Data-Link and Physical
layers of the ISO 7498 (Open System Interconnection Basic Reference

Model). The four media access technologies are

ISO 8802-3. a bus utilizing CSMA/CD as 1’he access metho

l

ISO 8802-5, a ring utilizing token passing as the access m

d;

I1ISO 8802-4, a bus utilizing token passing as the access method;

ethod;

ISO 8802-7, a ring utilizing slotted ring as the access method.

vii

DS| REFERENCE MODEL
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All four
{(MAC)

media access technologies provide the Media Access Control
Sublayer Interface Service, as specified in 1SO 8802-2. It is

through this service interface that the LLC sublayer and higher layer

entities

It shoul

communicate across the physical media.

d be noted that the exact relationship of layers described in this

standard to the layers defined in the OSI Reference Modef is for further

study.

ISO 8802 consists of the following parts, under the general title Informa-
tion technology — Local area networks:

— Part 1. General intfroduction

— P3g

— P3
(Q

— P
ifi

— Pa

— P4

rt 2: Logical link control

rt 3: Carrier sense muitiple access with collision detection
ISMA/CD) access method and physical layer specifications

rt 4: Token-passing bus access method and physical layer spec-
Cations

rt 5. Token ring access method and physical layer specifications

rt 7: Slotted ring access method and physical layer specificatioh

Annexep A, B and C form an integral part of this part of ISO 8802. An-

nexes [

, E and F are for information only.

viii
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introduction

0.1 A slotted ring local area network
This section gives a general description of thg) implemen
slotted ring local area network.

0.2 Principles

At the lowest level the communication link comprises a clo
cable and active repeaters. The delay in signal propagation
cable and repeaters means that'the systein may be consi
continuously circulating shifiregister. Each 100 m of cablgq
delay of 450 ns and so may be thought of as storage of 4,
10 MHz signalling frequeney.

The circulating storage Contains a fixed number of bits for an

tation of a

sed ring of
hrough the
Hered as a

causes a
b bits for a

y particular

configuration of the\neétwork; in order to provide communication a regu-

far structure is.imposed on these bits by a Monitor. This cg
small number-of concatenated slots, all the same length, w
gap of a few(bits lo mark a complete cycle. The start of eac

nsists of a
th a single
h slot is in-

dicated by a“leader bit which is always one.. The gap contains only zero

bits. Very simple algorithms may be used to synchroniz
structure. )

The signalling frequency is nominally 10 MHz but may vary
produce an integral number of bits in circulation. To allow

b with this

slightly to
for adjust-

ment of the amount of circulating storage a variable size shift register

is used to provide additional “padding”. The variable paddi
permit an integral number of slots and a small gap.

hg is set to

The repeaters regenerate the signals on to each section of the ring, al-

lowing rings up to several kilometres to be constructed, an
for different cable types to suit the environment of each part
work. The repeaters are also the points of attachment to the
communicating devices. They demodulate signals from th
present them to a station which may alter them before they
lated on to the ring again.

1 providing
of the net-
network for

e ring and

are modu-

An active system of this kind lends itself to the implementation of a
number of low level error detection and correction techniques that can
be used to quickly localize faully devices.

Since the operation of the repeaters is essential to ring integrity they
are powered along the ring cable and are thus independent of the sta-
tion and attached device.

0.3 Access

Communication takes place between stations which synchronize to the
slot structure. The unit of transmitted data between stations is known
as a mini-packet and occupies exaclly one slot. Each mini-packet is in-
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dividually addressed, carrying eight bit destination and source ad-
dresses, 2, 4, 6, or 8 bytes of user data are carried, and in addition two
“type” bits that provide for flexible user identification or framing of the
data. The first bit following the siot leader bit is a full/lempty marker,
used to control access to the slots. Following the user data and type bits
are two response bits.

A station wishing to transmit waits until an empty slot arrives; it then
marks it as full, inserts the addresses and data, and initializes the re-
sponse bits. The transmitter is only allowed one mini-packet in flight at
the time and it counts passing slots to determine when the mini-packet
it transmutted returns. The transmltter marks the returnmg slot empty

mation t¢ the transmitter. The receiver may be physically or logically
absent from the ring and in this case the transmitier will see that the

though he is present he is not listening; a “source selector” may be set

5 1]

to anyofe”, “no-one” or “n” When it is set to no-one or a value of n

all transinitters (anyone) and multiplex the incoming mini-packet/indi-
vidually pr may concentrate on one transmitier (n = transmitter ad-
dress), dllowing very simple implementation of block protocels. The
receiver [can also generate a “busy” response when unabledo process
the mini-packets as fast as the transmitter tries to send them. A trans-
mitter sefeing the busy response sends the data again in a new slot. A
mini-packet that has been successfully received>;is marked as
“accepted”.

Some refinements to this basic mechanism enhance its performance
and reliapility.

Whenever a transmitter receives a response other than accepted it is
not permitted to transmit immediatelycbut must wait for the ring struc-
ture to cycle around. Subsequent unsuccessful transmission attempts

made traffic dependent by requiring that only empty slots are counted
for backdff purposes. The round-robin scheduling puts an upper limit on
the delay while the variable backoff produces a system in which effi-
ciency improves underload.

When a mini-packeét returns, a transmitter is able to check for consist-
ency with the mini-packet that was sent out. If a discrepancy is found,
then the [response seen by the attached DTE is “transmit error”, over-
riding thg response within the mini-packet.

A repeater and station together make up a Node that is common to all
DTE’s communicating on the network. Logic is required to interface the
Node to any particutar DTE and this logic is called an Interface Unit.

0.4 Maintenance

In addition to the error detection used by the transmitter, facilities are
included to continually monitor the entire system.

Every slot includes a parity bit that is checked and maintained by all
nodes. A node that detects a slot with faulty parity corrects it and also
sends a fault message in the next empty siot to destination zero. The
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fault message contains the address of the sending node and so indi-
cates the section of the ring where the fault occurred.

The mini-packet structure includes a bit, the Monitor Pass bit that is set
by a transmitter when it fills a slot. This bit is always cleared by the
Monitor on passing slots. If the Monitor detects a slot that has this bit
cleared but is still marked full then it marksi the slot empty.- It is, there-
fore, impossible for a fault to cause a slot to become permanently full.

The Monitor is able to detect errors that interfere with the permanent
structure and rapidly reinstates the correct structure in a non-
destructive way. A burst of errors, perhaps caused by a power dip,

Ll ) . H S s HWEH 3P 4o 3 el E Y SIVVPTR £ § 1 -
catse—the—tvrOnfor— o ettanZe—me—Tretworceseig—it basic fre

quency.

they pass and check them as they return if they are still mayked empty.
in this way the Monitor keeps the performance of the ring upder contin-
uous surveillance and can give warning of ingipient faults.

A Monitor can also fill empty slots with random address 1nd data as

0.5 Performance

The access control rules require that a transmitter has only one mini-
packet in flight at a time, and also that a slot is emptied afidr it is used.
This specification also requires\that the slot after the one |emptied be
allowed to pass. Thus the maXimum slot utilization that a trafjsmitter can
achieve is one in every {n3: 2) slots. Therefore, the maximpm point to
point data transmission rale is

B, =BJ(n+2)

B, is the total system data bandwidth, and is a function of|the bit rate
{clocking frequency) “/™, the number of siots on the ring “n”,[the number
of data bits~in each slot “/” and the number of bit perjods in the
gap “g™
fln

S T 24 1 g LMbPs]
if m > 1 nodes all wish to transmit simultaneously then each [Node is still
guaranteed access to one in every (i -+ #)islots (provided |of course it
is not backed off by a slow receiver). The bandwidth is effectjvely shared
out with each Node achieving at least B,/(m + n) unless limited by the
maximum point to point bandwidth B . If mi> n -+ 2 then this maximum
B,y is reduced to B, the traffic limited bandwidth.

B 5,
Y omn+2)

Notice that n + 2 communicating pairs can achieve B,  without traffic

limiting of the bandwidth. Figure 0.1 shows a typical éTott d Ring net-
ot toh; } H— > rchitecture,

Functional blocks and the Implementation of the Siotted Ring LAN.

Xi
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Figure 0.} — Typical SR-LAN configuration and relationship between
081 architecture — Functions' — Implementation
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Information technology — Local area networks —

Part 7

Slotted ring access method and physical layer specification

1 Scope

This part pf ISO 8802 specifies the requirements for
a local afea network that utilizes the slotied ring
access method, and that operates at
10 Mbits/qecond data rate.

Clause 3 |defines the terms used in this part ‘of
1SO 8802.

Clause 4 |specifies the coding of bits and structure
of slots and mini-packets.

use 5 |specifies, in general terms, the compo-
nents of g configured slotted ring,lotal area network
(SR-LAN);| in detail, the functiopal requirements for
ring cabldg, ring connector sgeKets and ring continu-
ity plugs; [and the constraints on the size of, and the
combinatipn of compenents in, a configured
SR-LAN.

Clauses §, 7, 8, 9. and 10 specify in detail the func-
tional reqpiretnents for the following components:

a) whendransmitting

1¥¢in the construction of a frame in response to
a request from the user of the media access
control service;

2) in the transfer of the frame to thq local area
network.node for transmission as|a series of
mini-packets;

3) in determining whether the mini-packets have
been successfully transmitted to the destina-
tion node; ‘

4) in notifying the user of the megia access
control service whether the framg has been
successfully transmitted.

NOTE 1 This event does not necessarly imply re-
ceipt by the remote media access control pervice user.

b) when receiving

1) in collecting fronj the node the fontents of
received mini-packets;

free standingrepeaters:
nodes;

monitors;

logging stations;

slave power supplies.

Each component is specified in terms of its
functionality and measurable characteristics at the
ring connector plug; and in the case of nodes
(clause 7) lhe functions at the node/DTE interface
connector and the processing of mini-packets.

Clause 11 specifies the procedures to be used by
the DTE at the time of communications:

2} in assembling the contents into frames;

3) in transferring the contents of the frames to
the user of the media access control service.

This clause specifies requirements to be met in each
instance of the communication of a frame to and
from a single media access control service access
point (MAC-SAP), with: conditions applying when
multiplexing frames to and from one or more
MAC-SAPs.
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This clause also specifies a range of additional
. functions from communication with the local node
that are not required for the communication of
frames, but which may be used for management
purposes and to improve efficiency and error de-
tection.

Clause 12 specifies the implementation requirement
for the media access procedures specified in
clause 11.

The functionality is described in terms of two

3 Definitions

For the purposes of this part of ISO 8802, the follow-
ing definitions apply.

3.1 slotted ring local area network (SR-LAN): A
network for data communication within an area
where maximum distances are in the order of 10 km;
the network is in the form of a ring connecting all
attached data terminal equipment, around which
slots for data circulate continuously.

classes: the—mipimm—regquire
ment, and Enhanced Class being a defined exten-
sion to the basic functionality. Certain optional
features qre also specified.

3.2 ring: The physical communication medium
comprising ring cable, ring connecton sockets and
continuity plugs. :

Each clause includes the specification of the infor-
mation that must be provided by the supplier.

Excluded from this part of ISO 8802 is

a) interngl design information used to meet these
requirgments;

b) requirgments relating to safety, for which the
regulafions and standards relevant to the envi-

ply.

ative references

The following standards contain provisiols ;which,
through reference in this text, constitute ‘provisions
of this pajt of ISO 8802. At the time of\publication,
the editions indicated were valid, All standards are
subject to[revision, and parties to agreements based
on this pdrt of ISO 8802 are ericouraged to investi-
gate the possibility of applying_the most recend edi-
tions of the standards indicated below. Members of
IEC and ISO maintian-fregisters of currently valid
fnternatiopal Standardss

180 4903:1989, Information technology — Data com-
municatioh —, 15-pole DTE/DCE interface connector
and contagthumber assignments.

NOTE 2 This standard uses the mechanical specification
if 1SO 4903, not its pin assignment specification. Further
it is used not for the DTE/DCE interface but for the
DCE/MEDIA.

1SO 8802-2:1989, Information processing systems -—
Local area networks — Part 2: Logical link control.

IEC 807-2:1985, Rectanguiar connectors for frequen-
cies below 3 MHz.

3.3 ring cable: Any cable uséd in the

ring, com-

ronmept in which the equipment is installed ap-

prising two twisted pairs conveying data, plus
or more conductors used-~for control voltage reﬁ
(Vsig) and screening.

NOTE 3  This may be either a dedicated cgble or a set
of conductors from " any suitable multi-conquctor cable
which may carty other traffic.

3.4 Pair A: The twisted pair in a ring cable, carrying
the positive d.c. supply and one of th¢ two data
signalling channels.

3.5 Pair B: The twisted pair in a ring caliie carrying
the negative d.c. supply and the other data
signalling channel.

3.6 ring connector socket: A socket af which the
monitor, repeater, node, logging siation ofr continuity
plug is connected to the ring.

3.7 ring connector plug: A plug to maje with the
ring connector socket, attached to 3 mon"
repeater, node or logging station.

3.8 continuity plug: A plug to mate with the ring
connector socket, to provide ring continujty when no
device is plugged in to the ring connector socket.

3.8 physical ring segmerit: The portion [of the ring
between two ring connector sockets.

3.10 logical ring segment: The portion f the ring,
pat } i segments
linked by continuity plugs, that lies between two ring
connector sockets at which repeaters are attached.

3.11 repeater: A device, powered from the ring, that
receives a modulated signal from one ring segment,
and either regenerates it and outputs it to the next
ring segment, or passes it to the attached station
and output data from the attached station to the next
ring segment.
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NOTE 4 A repeater may be either a free standing
repeater or part of a node, monitor or logging station.

3.12 free-standing repeater: A repeater that does
not form part of a node, monitor or logging station,
and whose function is limited to regeneration of the
signal.

3.13 node: Equipment combining the functions of a
repeater and a station.

NOTES5 A node is the equipment specific to the SR-LAN

ISO 8802-7:1991(E)

3.22.2 of monitors and logging stations: The class
designed primarily for interworking with Enhanced
Ciass nodes.

NOTE6 As applied to monitors and logging stations, the
terms Basic and Enhanced Class refer only to compatibil-
ity at ring level with the equivalent class of nodes; there
is no necessary association between the classes and the
degree of sophistication of other monitor and logging

station functionality.

3.23 slave power supply: A unit supplying power

of the gengral class of data circuit-terminating equipment
(DCE).

3.14 station: The part of a node that interfaces to
both the fepeater section of the node and io the data
rminal pquipment; it performs serial to parallel
parallel to serial conversion, controls commu-
nication gver the ring, and detects and reporis er-
rors.

3,15 data terminal equipment (DTE): The equip-
ment, attached to a network, that is the source and
sink of dgta communicated over the network; except
where otherwise specified, the DTE is always the
local DTE

3.16 node/DTE interface: The interface between the
node and|the DTE.

3.17 node/DTE interface connector plug: The plug
attached fto the node for the purposes of the nade
interface.

3.18 node/DTE interface connector socket: The
socket, ajtached to the DTE for the purposes of the

8de interface.

3.19 mohitor: A device, attached‘to a ring connec-
tor socke}, that initializes and-supervises ring oper-
ation.

3.20 logging station: A device, attached to a ring
connectot socket, dhat records ring errors.

3.21 Bagic Class

3.211 o T
40-bit slots and having the minimum permitied
functionality of the node/DTE interface.

3.21.2 of monitor and logging stations: The class
designed primarily for interworking with Basic Class
nodes.

3.22 Enhanced Class
3.221 of nodes: The class of nodes supporting al-

ternative length slots, and having enhanced
functionality at the node/DTE interface.

dl Zo V (1L.C 1O T

3.24 slot: A group of 40, 56, 72 ,0r)88
bit-positions in the bit stream girculatin
ring; each slot contains one mini-packet|

3.25 slot structure: A §eries of one or

circulating round the-ring, with a single

aters.

ronsecutive
j round the

more con-

ap between

secutive adjacent slots, each of the s%me length,

the end of the last slot and the beginnin
slot when the ring is closed.

3.26 gapi A series of bits, all set to ZE
close the beginning and end of the ser
into a.cycle of circulating bits, and whig
reference point for the identification of s

3.27 mini-packet: the information con
slot, being the data unit used to conve
of frames between nodes, under the co
DTE.

3.28
value is always ONE, and which thus d
a slot and the mini-packet that it contai
gap, which is composed of ZEROs.

3.29 fulllempty bit: A bit in a mini-pac
tinguishes between a mini-packet that i
data from source to destination and bag
(FULL) and a mini-packet that is not con
(EMPTY). ‘

3.30 monitor pass bit: A bit in a mini-p

of the first

RO, used to
ies of slots
h acts as a
ots.

ained in a
fragments
ntrol of the

stinguishes
s from the

leader bit: The first bitin a mini-pa[ket, whose

et that dis-
5 conveying
k to source
veying data

hcket that is
bit by the

used in conjunction with the full/empty

o not allow

a mini-packet to remaini permanentiy full.

3.31 node address: An eight-bit integer used to
provide unique logical identification of nodes at-

tached to a ring.

NOTE 7

Ensuring that no duplication of node addresses

oceurs is the responsibility of the SR-LAN administration.

3.32 destination node address: The node address

in a mini-packet that identifies the node
full mini-packet has been sent.

to which a
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NOTE 8 The destination node address 0 is reserved for
the logging station. The destination node address 255 is
reserved for broadcast messages.

3.33 source node address: The node address in a
mini-packet that identifies the sender of full mini-
packet.

NOTE 9 The source node address 0 is reserved for the
monitor.

3.34 data octet: An octet in a mini-packet used for

transmitted mini-packet that has completed a circuit
of the ring.

3.46 PERR mini-packet: An output mini-packet
whose contents are generated by the node in re-
sponse to an input mini-packet having a parity error.

3.47 BMESS mini-packet: An output mini-packet
whose contents are generated by the node in re-
sponse to loss of input signal from the ring due to a
ring break.

conveyingrda-te—be-t-ween—t—he—@l&s attached—to—the
source and destination nodes, and for conveying

data froml a node or the monitor to the logging sta-
tion in thg case of error messages only.

3.35 type bit: One of two bits in a mini-packet used
to qualify the data octets; the setting of the type bits
is under |[the control of the DTE attached to the
source ngde of a mini-packet.

that, used together, indicate {0 a source node
whether and how a mini-packet returning from a
complete [circuit of the ring has been treated by the
destinatign node.

3.36 resEonse bits: The two bits in a mini-packet

by every hode, the monitor and logging station, (i.e.
not specifically the source and destination nodes) o
detect corruption of mini-packets in their progress
round the|ring.

3.37 parl:y bit: A bit in a mini-packet that is used

3.38 auxjliary power supply: Power supply. used to
provide ppwer at 5 V d.c. to the station seclion of the
node when inadequate power is available from the
DTE via the node/DTE interface connegtor.

3,39 full| mini-packet: A mini<packet whose
full/empty bit is set to FULL.

3.40 empty mini-packet’~“A mini-packet whose
full/empty bit is set toEMPTY.

3.41 inpit mini-packet: Any mini-packet arriving at
the ring cpnnector.

3.42 received mini-packet: A full input mini-packet

3.48 IMESS mini-packet: An outpul mini-packet
whose contents are generated by ihe ‘pode in re-
sponse to a break in an interlock)chain provided by
the DTE.

3.49 local DTE: The DTE performing the procedu‘
specified in this Part.

3.50 remote DTE: ‘ADDTE with which the local DTE
communicates.

3.51 localdode: The node to which the |ocal DTE is
attached:

3.52 “remote node: A node through whigh a remote
DFE’is accessed (see 11.10.1.3).

3.53 media access control service (MAC service):
An abstraction of the functions provided|by the DTE
for the transmission and reception of |frames, as
seen at a MAC service access point.

3.54 MAC service access point (MAC-SAP): A logi-
cal interface between the MAC service pfovided and
MAC service user in a single DTE.

3.55 MAC address: An address identifylng a sin&e
MAC-SAP.

3.56 frame: The protocol data unit used|by the DTE
to convey the data presented at the megdia access
service interface.

3.57 logical mini-packet: A mini-packet as visible to
the DTE.

that is addressed to the node and is accepted by the
node.

3.43 output mini-packet: Any mini-packet output to
the ring by the node at the ring connector.

3.44 transmitted mini-packet: An output mini-packet
whose contents are mapped by the node from data
written to the node by the DTE.

3.45 returned mini-packet: An input mini-packet
that is determined by counting passing slots to be a

3.58 register address: The address of a logical (and
possibly real) register in the local node, to or from
which the DTE transfers data and control informa-
tion.

3.59 read register: A local (and possibly real)
register in the local node, from which the DTE reads
data.

3.60 write register: A logical (and possibly real)
register in the local node, to which the DTE writes
data.
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3.61 register address line: A node interface line
used in transferring a register address from the DTE
to the node.

3.62 register data field: A part of the data written to
or read from a register.

3.63 data line; A bi-directional node interface line
used in transferring the data to or from a register.

3.64 local node address: The SR-LAN address as-
signed to the local node.

1SO 8802-7:1991(E)

4.1.5 A ZERO bit shall be encoded by a transition
in one pair.

41,6 Successive ZERO bits with no intermediate
ONE bits or an even number of intermediate ONE
bits between them shall be encoded by transitions
in opposite pairs; successive ZERO bits with an odd
number of intermediate ONE bits shall be encoded
by a transition in the same pair.

4.1.7 Provided that the requirements in 4.1.4 to
4,1.6 are met, the transitions may occur in either

3.65 reagq
that, as s
receive fr

add

y-to-attach DTE: Date terminal equipment
pplied, has the capability to transmit and
mes via the ring.

on product: A product that, when installed

DTE, makes the DTE capable of transmitting and

receiving frames via the ring.

3.67 Basjc Class node compatible: A DTE that has
the capahility of attachment to an SR-LAN via a
Basic Clags node.

3.68 Enhanced Class node compatible: A DTE that

has the ¢
an Enhang

4 Spec
structure

bpability of attachment to an SR-LAN via
ed Class node.

fication for the coding of bits and
of slots and mini-packets

41 Encoding of bits

’.1 The

re shall be two carrier_signals, one on

Pair A and one on Pair B.

4.1.2 Eag

h carrier signat-shall be phase modulated

and of nofninally square.waveform.

NOTE 10
specified in

Physical\parameters for the waveform are
6.4.2,

41.3 Bits

shall be encoded by transitions in one or

pair, and in either direction in each paijr.

4.2 Slots

4.2.1 Individual slots

Each slot shall compriseia sequence of ¢
bit positions, of length™40, 56, 72 or 88 bit

NOTE 12  Slot length remains fixed while a

ational; any changdes require setting of oper3
on attached devices and re-starting the ring.

4.2.2 Slot'structure

Each ring cycle shall contain one or mg
ous.slots, all of the same!length, followed

onsecutive
Lpositions.

ring is oper-
tor controls

re contigu-
by a single

gap of two or more ZERO bits. The first bT in the first

slot shall be contiguous with the last bit

NOTES

13 Other parts of this International Standard
the number of slots output to the ring is be

n the gap.

require that
ween 1 and

15, and that the number of gap bits is betwedn 2 and 255.

Values outside these ranges may occur in th
received by a device under error conditions.

14 The number of slots and number of gap
by the monitor (automaticdlly or under oper3
Nodes adjust dynamically and continually tdg
that appear at their input, even when due
values are incorrect (i.e. not what the monitg
valid (i.e. outside the permitted ranges). ]
1ISO 8802 requires that slot structures with ad
of 255 bits are interpreted as a ring break, arn
invalid structures are detected as errors by
but are accepted at face value by nodes, tho
duced requirements for correct processing

e bit stream

bits are set
tor control).

the values
o faults the
r set) or in-
[his part of
ap in excess
d that other
the monitor
ugh with re-
of slot con-

tents

both pairs at the beginning of each bit period. A bit
shall be encoded in each bit period.

NOTE 11 At the nominal frequency of 10 Mbps, one bit
period is 100 ns. The actual operating frequency, and
hence actual bit period, is determined dynamically by the
interaction between repeaters and by the total delay time
of the whole ring.

4.1.4 A ONE bit shall be encoded by transitions in
both pairs.

15 The number of slots appropriate to correct operation
depends on the length of the slots and the total humber
of bits circulating in the ring. The latter depends on the
cable length and the number of repeaters. Approximately,
each 22 m of cable adds 1 bit, and each repeater adds
3 bits. Dynamic interaction between repeaters ensures
that there is an integral number of bits in circulation, and
padding storage in the monitor adds further bits, if nec-
essary, to ensure that at |east one slot may be accom-
modated on the ring and, if possible, that the gap is in the
range 4 to 11 bits.
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4.3 Mini-packet structure

4.3.1 Length

g£ach mini-packet shall comprise all bits in one slot.
The number of data octets in the mini-packet shall
depend on the length of the slot as specified in
table 1.

Table 1 — Size of mini-packets

4.3.2 Format

The format of each mini-packet shall be as specified
in table 2. Bit 1 shall be the first on to the ring. Re-
sponse bits shall be as specified in table 3.

Number of bit=positrors—trstots 10—58—T72—88
Number of bits in mini-packet 40 56 72 88
Number of data octets in mini-packet 2 4 6 8
Table 2 — Mini-packet format
Number of data octets in mini-packet (see note 1)
2 4 8 8 Field
Bit-positioh
1 1 1 1 Leader: always ONE
2 2 2 Full/empty-bit: FULL: ONE;
EMPTY: ZERO
3 3 3 3 Monitor pass: set to ZERO by monitor and by nodes fransmitting
error messages, set to ONE by nodes transmitting other mini-
packets
4-11 4-11 4-11 4-11 Destination node address ) see note 1
12-19 12-19 12-19 12-19 Source node address y U7 i
20-27 Data octet 7 )
2635 Data octet 6 ) Seenote2
20-27 36-43 Data octet 5 | .
28-35 44-51 Data octet 4 ) seenote? .
20-27 36443 52-59 Data octet 3 )
28-35 4454 60-67 Data octet 2 ) Seenote?
20-27 36-43 52-59 68-75 Data octet 1 ) see note 2
28-35 44-51 60-67 76-83 Data octet 0 y T
36 52 68 84 Type bit A
37 53 69 85 Type bit B
38 54 70 86 Response bit A )
39 55 71 87 Response bit B ) Seetevles
40 56 72 88 Parity: computed so that the total number of ONEs in the mini-
packet is even
NOTES
1 In the destination and source node addresses the bits are in ascending order, with the least significant bit of the
address in the lowest numbered bit of the mini-packet field.
2 In each of the data octets the bits are in ascending order, with bit 0 of the data octet in the lowest humbered bit of
the mini-packet data octet field.
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Table 3 — Response bits

Response Response Meaning (see note)
bit bit Response hame
A B normal mini-packets broadcast mini-packets

ONE ONE IGNORED No node has acknowledged the mini- No node has acknowledged the
packet mini-packet

ONE ZERO NOT SELECTED The destination node has acknowl- NOT SELECTED is an invalid
edged the mini-packet but has not ac- | response to broadcast mess-
cepted it, because the node’s source ! ages. The receiving nodes
selector is set to a value that excludes | should respond IGNQRE rather
the source node address contained in | than NOT SELECTED
the mini-packet, or the type mask is
set to exclude the type bit pattern
contained in this mini-packet

ZERO ONE ACCEPTED The destination node has accepted The niini“packet wad accepted

' the mini-packet by.6ne or more and |was ig-
nored by all others

ZERO ZERO BUSY The destination node has acknowl- The mini-packet wag marked
edged the mini-packet but has not ac<< BUSY by one or molle nodes
cepted it since the DTE has not yet-set
the node to READY after the previous
mini-packet received

NOTE — Iip error message mini-packets the response bits are both set.to ZERO and have no meaning.

5 Spec

fication for configuration

components

5.1

A A s
-LAN.

51.2 The
ments of
monitor m
in clause
are obser

a) the mdni

Monlitor

ngle monitor shall be incorporated in the

monitor shalk comply with the require-
clause 8 of\this part of ISO 8802. The
ay implement any of the options allowed
8 provided that the following constraints
ed;

only 40- blt slots) or Enhanced C!ass {i.e. ' sup-

potting

40-bit, 56-bit, 72-bit and 88-bit slots) a

necessary to satisfy constraints on SR-LAN size
and combination with other components (see

5.10.1.3

b) the mo

and 5.12.3);

nitor shall support either 7 or 15 slots as

necessary to satisfy the SR-LAN size constrainis
{see 5.10.1.3),

c) the class of repeater forming the repeater sec-

tion of

the monitor shall satisfy the constraints

on mixture of classes of repeater (see 5.12.1).

5.1.3 The monitor may be connected to
any ring connector socket, provided that
tions of 5.5.2 are met.

514 The monitor shall be connecte
ground, either via the local power supply
ground connection terminal.

5.2 Logging station

5.2.1 Optionally, a single logging stati
incorporated in the SR-ILAN. A logging
be combined with the monitor or with a n

5.2.2 If incorporated, the logging station
ply with the requirements of clause 9 of
ISO 8802 The Ioggmg statlon may |mp|er

the ring at
the condi-

i to local
or via the

bn may be

gtation may

ode.

shall com-
this part of
hent any of

lowmg conetlalnts are observed

a) the logging station ishall be Basic

hat the fol-

Class (i.e.

supporting only 40-bit slots) or Enhanced Class

(i.e. supporting 40-bit, 56-bit, 72-bit

and 88-bit

siots) as necessary’ to satisfy constraints on
SR-LAN size and combination with other compo-

nents (see 5.10.1.3 arid 5.12.4);

b) the class of repeater forming the repeater sec-

tion of the logging station shall satis

fy the con-

straints on mixture of classes of repeater (see

5.12.1).
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5.2.3 If incorporated and not combined with the
monitor, the logging station shall be connected to
the ring at a ring connector socket located so that
there is neither a node nor a repeater capable of
generating error messages between the output of
the logging station and the input of the monitor.

5.3 Nodes

5.3.1 At each point where data terminal equipment

5.5 Slave power supplies

5.5.1 Sufficient slave power supplies, complying
with clause 10 of this part of ISO 8802, shall be pro-
vided so that at each ring connectlor sufficient power
is available for the attached repeaters or nodes.

NOTE 18 This part of 1SO 8802 sets maximum power
ratings for each of these components, and requires that
the supplier declares the actual power rating. However,
further account will need to be taken of power losses in

the ring cable.

is to gain access to the SR-LAN, a node shall be
connectefl to the ring at a ring connector socket.

5.3.2 The nodes shall comply with the require-
ments of clause 7 of this part of ISO 8802. The nodes
may implement any of the options allowed in
clause 7 |provided that the following constraints are
observed

a) the nodes shall be Basic Class (i.e. supporting
only 40-bit slots) or Enhanced Class (i.e. sup-
porting 40-bit, 56-bit, 72-bit and 88-bit slots) as
necessary to satisfy constraints on SR-LAN size
and ¢ombination with other components (see
5.10.1[3 and 5.12.2);

b) the class of repeater forming the repeater sec-
tion of the nodes shall satisfy the constraints on
mixture of classes of repeater (see 5.12.1).

NOTE [16 It will also be necessary to ensure com-
patibility between the nodes and DTEs to be attached
to the Eodes; clause 12 and annex F contain‘relevant
informption.

5.3.3 Nodes may be connected to.the ring at any
ring connector socket.

5.4 Free-standing repeaters

54.1 A Jree-standing repeater shall be placed at
each ring connector socket at which no node, moni-
tor or lodging station is attached, and at which the
requirements of 5.11.2 preclude the attachment of a

5.5.2 The slave power supplies shall)bg

so that when the SR-LAN is in operation|

a) ad.c. voltage in the range)21 V to 28
at each ring connestor socket 1
repeater (whether free-standing or

distributed

V is present
b whic
part of

monitor, logging station or node) is attached;

b) the total d.c. ¢urrent at any point on

the ring ca-

ble does not)exceed 2 A (i.e. 1 A ip each con-

ductor of.a pair).

5.5.3 The slave power supplies shall
to the slave power supply connector o
or.mode.

NOTE 19  The mechanical form of the slav
ply connector on a repeater or node is not

pe attached
a repeater

B power sup-
standardized;

hence the fitting or change of connectors mjay be neces-

sary on installation.

5.6 Ring cables

5.6.1 General

The slotted ring local area network is
be able to use a wide range of cable typ¢
previously installed cable intended for
poses, such as telephony; therefore, t
characteristics are not specified in t
1SO 8802.

Any specific type of cable that satisfies
ments of this clause will be suitable, p

jesignerg

s, including
other pur-
he physical
his part of

he require-
ovided that
for which it

the physical and logical ring segments

is us

ring contimaity ptug:

NOTE 17 Free-standing repeaters will commonly be
needed at ring connector sockets at the ends of long
physical ring segments and between physical ring seg-
ments using different types of cable.

5.4.2 Each such free-standing repeater shall com-
ply with the requirements of clause 6 of this part of
ISO 8802. The repeaters may implement any of the
options given in clause 6, provided that the mixture
of classes of repeater in the SR-LAN complies with
5.12.1.

lengths place increasing demands on

ing segment

cable per-

formance. Accordingly, performance requirements
are specified in terms of segment length in 5.11.

5.6.2 Conductors

5.6.2.1 The cable shall have the follow
tors:

a) two conductors for Pair A;

b) two conductors for Pair B;

ing conduc-
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c) one or more conductors jointly providing Vg,
line; this may be a single line, a pair, or screen-
ing.

5.6.2.2 Each conductor shall be made of aluminium,
copper or tin-plated copper and shall have a cross-
sectional area of at least 0,22 mm?2,

5.6.2.3 The two conductors for a pair shall be a
twisted pair.

ISO 8802-7:1991(E)

5.6.5 Impedance

The characteristic impedance between the two con-
ductors of each pair shall be between 90 ) and
150 Q2 measured at a frequency of 5 MHz.

5.7 Ring connector sockets

5.71 Ring connector sockets shall be 15-way fe-
male contact shrouded and screened connectors
complying with |IEC 807-2.

5.6.2.4 Bach of the conductors shall be insulated
from eag¢h other conductor, except that multiple
conductops  providing the Vg, line shall be
commoned, and each (including any screening)
aall be fsolated from any ground.

5.6.3 Hgmogeneity

5.6.3.1 Hxcept as specified in 5.6.4, at each point
along the cable the conductors forming Pair A and
Pair B at[that point shall be of identical type; if they
are part ¢f a multi-layer cable, they shall be from the
same layer and shall be diametrically opposed

here broadband cablescare used in a
egment and those cablésare too large to
ted directly to a ringrconnector socket, the
all be terminated dh,;a securely mounted
terminal plock and connected to the ring connector
socket via a tail, tess than”5 m long, of cable of a
different type but the same nominal impedance.

5.6.3.4 Different physical ring segments may be of
different hominal impedance and different type.

a) The contact number assignment\$hall be as
specified in table 4.

b) The locking device shall bé\a‘threaded block as
specified in ISO 4903.

5.7.2 The identificationiof lines in each|pair as “+”
and “—" has no significance; an arbifrary choice
may be made as‘to.which of the two cpnductors in
the pair is attached to which of the confacts for the
pair, and thé choice need not be conpistent from
connectordoyconnector.:

5.7.3 The V4 line shall not be connected to any
ground.

NOTE 21 When the monjtor is plugged info a ring con-
nector socket, it provides the sole ground copnection; any
other ground connection elsewhere on thg ring cables,
connector sockets and repeaters may cause ground loop
problems.

5.8 Continuity plugs

5.81 A continuity plug shail be proviged at each
ring connector,

NOTE 22  The purpose of the plug is to conplete the ring
circuits when no repeater is connected to fthe ring con-
nector socket.

5.8.2 The plug shall he a screened male contact
plug as specified in 6.2.1.

5.8.3 Each Data In line shall be conngcted to the
corresponding Data Out line.

NOTE 20 “Arepeater-witttypicatty need—tobe—attached

at the ring connector between physical ring segments us-
ing different cable types.

5.6.4 Propagation delay matching

The differential propagation delay between Pair A
and Pair B in any segment, physical or logical, shall
not exceed 10 ns as measured at the ring connector
socket. If necessary, the conductors for the two pairs
shall be cut to different lengths, or a propagation
delay matching tail shall be inserted to bring the
differential within 10 ns (see annex A).

5.8.4 The continuity plug shall be inserted into each
ring connector socket to which no other device is
attached.

585 A means of storage or attachment shall be
provided, so that when not in use the continuity plug
remains close to the ring connector socket.

NOTE 23  This requirement may be met by means such
as female threaded fittings on the ring connector socket,
to which the continuity plug locking screws can be at-
tached, or by having the icontinuity plug on the end of 2
cord attached to any convenient local fixture.

3
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Table 4 — Ring connector contact number assign-

b) 3 bits for the monitor;

¢) 3 bits for each repeater (free-standing repeater

or repeater section of node);

d) if a logging station is present, 3 or
pending on the type.

15 bits de-

5.10.1.3 The maximum number of bits that can be

supported shall be calculated as follows:

a—the—humberof-slots—shall he 7 if the monitor

ment
Contact Line
1 Line In A + ) Pair A, Data In and
) 28V d.c. positive
9 | Linelna— )
2 Reserved
10 | Line In B + ) Pair B, Data In and
] 28 V d.c. negative
3 Line In B — )
11 || Reserved
4 Reserved
12 | Veiq ; SPSU signal return/screen/drain
5 Reserved
13 || Reserved
6 Line Out B — } Pair B, Data Out and
} 28 V d.c. negative
14 || Line Out B + )
7 Reserved
15 | Line Out A — ) Pair A, Data Out and
} 28V d.c. positive
8 Line Out A + )
5.9 Topology
5.91 Each physical ring segment shali be. attached
to just twq ring connector sockets.
5.9.2 Eadh ring connector socket shall be con-
nected toljust two physical ring’segments, one of
which is gonnected to the Pata’ln and V;, contacts,

and the other to the Data Qut and V;, contacts.

593 No
cept via a

connection \to the ring shall be made ex-
ring connector socket.

5.10 To‘al SR-LAN size

supports no more than 7 slots, or 15.dgtherwise;

b) the maximum number of bit-pesitionp in a slot
shall be 88 unless any node]\the monjtor or log-
ging station are Basic Clas§, in which case the

number shall be 40;

c) the total number of bits shall be the

number of

slots times the fumber of bit-positions in a slot,

plus 11 bits forthe gap.

NOTE 24

The above values are based gn the nomi-

nal operating frequency of 10 Mbps; in operation the
actual_operating frequency will deviate fo a greater

or.lésser extent from nominal, and so th
bits\in circulation will vary. In particular,
erating frequency may produce a gap
11 bits. The occurrence of such conditio
prevent effective operation, and does no
compliance.

e number of
h higher op-
onger than
hs does not
imply non-

5.10.2 SR-LAN size related to repeater type

SR-LANs including Class Il repeaters, bu
Class Il repeaters, shall not have a tota
length in excess of 4 km.

[ excluding
ring cable

510.3 Maximum number of nodes in SRrLAN ’

The number of nodgs shall not exceed 244.

NOTE 25
(see 5.10.1).

Other constraints may reduce th

5.11 Ring segment length

5.11.1 Physical ring segments

s maximum

5.10.1 SR-LAN size related to slot structure

5.101.1 The ring size shall be such that the number
of bits in circulation does not exceed the maximum
number of bits for the largest slot structure that can

be suppo
present, a

rted by the monitor, logging station if
nd nodes.

5.10.1.2 The nominal number of data bits in circu-
lation shall be calculated as follows:

a) 1 bit fo

10

r each 22 m of ring cable;

5.11.1.1 The physical arrangement of the installed

ring cable and ring connector sockets sh

all be such

that the maximum length requirement in 5.11.1.2 is

satisfied.

5.11.1.2 No physical ring segment shall

be so long

that, when connected to either of the adjacent phys-

ical ring segments by a ring continuity
repeaters at the other extremities of the
physical ring segments, the resultant |

plug, with
connected
ogical ring

segment does not satisfy the test specified in

annex A.
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NOTES

26 The limit on length is, therefore, dependent on the
length of each of the adjacent ring segments, and is set
by the need to ensure that the ring can function when any
one repeater (or more than one, provided they are not
adjacent) is temporarily replaced by continuity plugs (e.g.
in the case of repeater malfunction).

27 Practical limits depend on the type of cable employed,
and are determined primarily by the amount of resistive
attenuation and capacitive degradation of the transmitted
waveform, but are also influenced by other factors such

ISO 8802-7:1991(E)

reduced below the limit specified in 6.6, then the number
of Class Il repeaters may be further increased.

512.1.4 The sum of the transfer characteristic
magnitudes of all Class Ill repeaters in an SR-LAN
shall not exceed 3 dB.

NOTES

32 Since the minimum peak magnitude for a Class Ili
repeater is 1 dB, no more than three Class il repeaters
may be included; and since ithe maximum peak magnitude
for a Class lll repeater is 3 dB, one may be included in any

as crosstal]:;—h'rrmfere'rmld differences betweenpairs
caused by manufacturing and installation tolerances.
5.11.2 Logical ring segments

1.2.1 The disposition of repeaters attached to
ring donnector sockets shall be such that the
maximum|length requirement in 5.11.2.2 is satisfied.

5.11.2.2 No logical ring segment shall be so long
that, wher connected to either of the adjacent logi-
cal ring sggments by replacement of the intervening
repeater py a ring continuity plug, the resultant
longer loglical ring segment does not satisfy the test
specified {n annex A.

NOTES
28 See ngte 26 to 5.11.1.2.

29 Practidal limits are set by the length of the physical
ring segmgnts making up the logical ring segment and
losses cauged by any intermediate connectors, ring.con-
tinuity plugs, attached slave power supply units,. ahd dif-
ferences bg¢tween the electrical characteristics of adjacent
physical rirfjg segments within the logical ring segment.

If teleghony cables are used a maximum logical seg-

t length of 100 m generally ensures compliance with
this clause

5.12 Combination of components

5.12.1 Mixture of classes of repeater

5.12.1.1 $ubjectoonly to SR-LAN size limitations,
any numberof '\Class 1 repeaters, alone or mixed
with repepters of other classes, may be incorpo-

ring.

33 If the noise-induced error rate exceeds 1[in 10 bits,
repeaters of Class Il may be inciuded\in the SR-LAN in
an attempt to bring the error rate below this yalue.

5.12.2 Mixture of classes‘of node

5.12.2.1 Where slots‘\of length 40 bit-pdsitions are
to be used, any, mixture of Basic and| Enhanced
Class nodes may-be included in the SR-UAN.

5.12.2.2 Where longer slots are to be used, all
nodes shall be Enhanced Class nodes.

5.12.3 * Monitor

5.12.3.1 Where slots of length 40 bit-pdsitions are
1o be used, the monitor may be either Basic or En-
hanced Class.

5.12.3.2 Where longer slots are to be| used, the
monitor shall be Enhanced Class:

5.12.4 Logging station

If any node is Enhanced Class, the logging station
shall be Enhanced Class.

6 Specification for free-standing repeaters

6.1 Compliance

6.1.1 Product designation

rated in the SR-LAN.

5.12.1.2 No more than 20 Class }l repeaters shall
be included in an SR-LAN in which there is no
Class ill repeater.

5.12.1.3 No more than 40 Class Il repeaters shall
be included in an SR-LAN in which there is one
Class Ill repeater that has a peak transfer charac-
teristic magnitude not exceeding 1,5 dB.

NOTE 31 If the frequency at which the Class ll repeater
has a transfer characteristic magnitude equal to 0 dB is

In claims of compliance the product shall be desig-
nated as a free-standing repeater of Class |,
Class Il or Class Il

6.1.2 Condition as supplied

The product shall be supplied in such condition that
when connected to an operational ring, and to a
slave power supply if one is configured at that point
on the ring, it complies with this part of ISO 8802.

NOTE 34 The product is not precluded from complying
with specifications that differ from this part of 1SO 8802,
provided that it can be set to a mode of operation in which

"
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it complies and all conflicting features are rendered non-
operational.

6.1.3 Limitations

The functions at the ring connector interface shall

be restricted to those expressly specified or ex-
pressly permitted.

6.1.4 implementor options

The follpwing shall be at the option of the
implemerttor:

ass of repeater (Class [, Il or lil) (see

b) the fofm of the slave power supply unit connector
(see 6]2.2.1);

c) the pflesence or absence of a repeater/station

interface and the nature of this interface if pres-
ent (s¢e 6.2.3);

d) the rdpeater response to error conditions [see
6.5.2a) and b), and 6.6.1a) and b)];

NOTE B5 In both 6.5.2 and 6.6.1, option a} is the
basic lequirement for a repeater, namely that the
repeatpr need have no capability to generate error
messages, since the prime function of a repeater jis
simply|the regeneration of the input signal, but b).is
permitied so as to allow the use of common compo-
nents for both free-standing repeaters and\ for the
repeater section of nodes.

6.1.5 Information to be provided by the supplier

6.1.5.1 The documentation\"associated with the
product dhall include the\following information on
the options in 6.1.4:

a) if the |[repeateris Class I, the transfer charac-
teristi¢ magnitude;

b) the foqm<of the slave power supply connector and

6.1.6 Tests

6.1.6.1 Environmental conditions. All operational
requirements shall be met at all temperatures in the
range 10 °C to 30 °C.

6.1.6.2 Test point. All input, output and measure-
ments shall be made at the ring connector.,

6.1.6.3 Transient conditions. For those require-
ments specified in terms of a steady input signal,

i init sient noise-
induced output which do not satisfy\the require-
ments shall be disregarded.

NOTE 36 Compliance with the réquirements specified in
6.6.6 and 6.6.7 determines compliance with fegard to re-
sponse to transient conditions, inciuding both changegm

the operating frequency and-noise-induced |distortioNgBf
the operating frequency:-

6.2 Interfaces
6.2.1 Ring connector plug

6.2.1.1Mechanical

Therepeater shall be provided with a male contact
shrouded and screened connector conplying with
IEC 807-2.

a) The contact number assignment sghall be as
specified in table 4.

b) The locking device shall be a scrpw lock as
specified in 1SO 4903.

6.2.1.2 Electrical characteristics .

6.2.1.21 When the repeater is powered up, for each
of the two Data In pairs the impedance| across the
two members of the pair shall be betwe¢n 90 Q and
150 2 measured at 5 MHz.

6.2.1.2.2 The d.c. resistance between Pair A Dala

in and Pair A Data Out shall be such that the power
transfer requirements of 6.3 are satisfied; and like-
wise for Pair i ut.

the allocation of the required lines to pins or
terminals;

c) whether a repeater to station interface is imple-
mented;

d) which options in 6.1.4d) are implemented.

4

6.1.5.2 The maximum continuous current con-
sumption at an input voltage in the range 21V to
28 V d.c. shali be declared on a plate or label at-
tached to the repeater.

12

6.2.1.2.3 The d.c. resistance between pairs A and
B shall be such that the power consumption and
transfer requirements of 6.3 are satisfied.

6.2.1.2.4 No d.c. connection shall be made between
the Vg line and local ground. The capacitance be-
tween the V, line and local ground, if any, shall
exceed 10 nF (see note). The term local ground shall
be taken to include parts of the repeater which may
come into contact with an external local ground
when installed.
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NOTE 37 This capacitance is required for decoupling
purposes; an appropriate means is a 47 nF decoupling
capacitor.

6.2.2 Slave power supply connector

6.2.2.1 Physical form. The form of the slave power
supply connector is at the option of the implementor
[see 6.1.4b)]. The connector shall not be capable
of being mated with

a) a ring connector:;

ISO 8802-7:1991(E)

6.3.1.2 The positive feed shall be from the four
Pair A conductors (two signal input and two signal
output) and the positive line from the slave power
supply connector. The negative feed shall be from
the four Pair B conductors and the negative line
from the slave power supply connector. Means such
as centre-tapped transformers shall be used to sep-
arate the d.c. power from the signal.

NOTE 39 In operation, the disposition of slave power
supplies and loads in the iconfigured ring will determine
whether the source of power is the Data In pairs, the Data

b) the cgnnector used, if any, for an interface to a
node (see 6.2.3);

¢) a conpector mating with a) or b).

..2.2 nes. The following three lines shall be
provided for the attachment of a slave power supply:

a) one positive line;
b) one negative line;
¢) one line connected to the ¥4 line.

6.2.2.3 Electrical. The connector shall be such as
to satisfy [the power transfer requirements of 6.3.4.

6.2.3 Repeater to station interface

6.2.3.1 (eneral. At the option of the implementor,
the repedter may be equipped with a connector to
permit the repeater 1o be connected to a'station to
form a fpode. If implemented, the tequirements
specified [in 6.2.3.2 and 6.2.3.3 shall betsatisfied.

8.3.2 Physical form. The connector shall not be
capable df being mated with

a) any other connector ¢n the repeater,

b) the npde/DTE connector and auxiliary power
supply connector/'specified in clause 7;

c) any cqgnnéctor mating with a) or b).

Outpairs or the stave powsr suppty Tonmectypr.

6.3.2 Voltage

The repeater shall be in thé powere
whenever the average of-the supply vo
Data In pairs, the Dat@-Out pairs ang
power supply connegctor lies betweer,

d up state
tage at the
the slave
21V and

28 V d.c.; the poweted up state is the state in which

the repeater meéts'the requirements of
der of this clause’ and of 6.4 to 6.6.

6.3.3 Current

the remain-

6.3:3.1 The continuous icurrent drawn shall not ex-

ceed 150 mA for any input voltage betwe
28 V d.c., and shall not exceed 120 mA
voitage of 28 V d.c.

6.3.3.2 The surge current on power-u
exceed 500 mA.

6.3.3.3 Where current is drawn from

current shall be drawn equally to within
each member of the pair when the sam
present on each member of the pair.

6.3.4 Power transfer

en 21 V and
at an input

b shall not

a pair, the
10 % from
e voltage is

6.3.4.1 Power supplied from the ring at the input

pins shall be made available at the outplt pins, and
vice versa, less the ‘power consumpd by the
repeater.

6.2.3.3 Functionality. The repeater shall meet all
the requirements specified in this ciause when dis-
connected at this connector.

6.3 Power supply
6.3.1 Power source

6.3.1.1 The repeater shall draw its power supply
from the ring and attached slave power supplies.

NOTE 38 annex D illustrates powef arrangements.

MOTE AN T4 M o £ " £
NUTLL =Y e WreLitunnt Ly PJUWET IHharisict w

It depend on

the relative disposition of slave power supplies and loads
(other repeaters) in the configured ring; it can be in either
the same or the reverse direction to the data fiow.

6.3.4.2 Power supplied at the slave power supply
connector shall be made available to the ring at both
the input and output pins, less the power consumed
by the repeater.

6.3.4.3 Current fed into a pair shall be divided
equally between the two conductors when they
present the same load.

13
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6.3.4.4 The current rating of the circuils used for
power transfer shall be at least

a) 2 A for

each member of a pair (normaliy the

members of a pair will share the peak current of
2 A, 1 A each; but each has to be able to sustain

the 2 A

b) 1 A for the V,

c) 2A for

under fault conditions without damage);

iq line;

the positive and negative lines at the

slave power supply connector.

6.4 Prod

6.5 Output in absence of input signal

6.5.1 Free-running frequency

When no input signal is presented, the repeater

shall produce an output with a frequency lying be-
tween 9,5 Mbps and 10,5 Mbps.

6.5.2 Bit stream

uction of output

6.4.1 Powpr-up condition

The repea

er shall produce continuous output on

both Pair A Data Out and Pair B Data Out whenever

the repeaty
shall begin

6.4.2 Way

br is in the powered up condition. Output
within 1 s of power being applied.

form

The outpu waveform shall be a modified square
wave as shown in figure A.1 that lies within the fol-
lowing limjts when working into a balanced load
whose impgdance lies between 90 O and 150 Q.

For a string of ONES
V,=86pV+10V
V,=2V+03V

t = 200 ns

t, <18 ns
For a strinI of ZEROS

V,=6pV+10V

When no input signal is provided, the oufput signal
shall be either

a) the bit stream representing .a ‘continupus string
of ZEROs; or

b) the bit stream specified.in' 7.9.2.1 b) for fing br‘
error procedures in-a node.

NOTE 41  See noteto 6.1.4d).

6.6 Output'in presence of input signgl

6.6.17,Bit stream
The output shall be either

a) a bit stream representing the same bit stream
as is represented by the input; or

b) the bit stream permitted for a node that is not
powered up or is disabled, as spgcified in
7.6.3.1b); in this case

1) the repeater shall be equipped with a me:‘
for being configured with a single address;

2) it shall be possible to configure evefy address
in the range 1 to 254;

3) this address shall be the source|node ad-

Vy =15V £ 015V dress in PERR error message mini{packets.
t = 400 ns NOTE 42  See note to 6.1.4d).
[, <18 s
6.6.2 Repeater delay
6.4.3 Balance

The algebraic sum of the signal voltages on the two
lines of a Data Out pair with respect to the d.c. po-
tential of the pair shall be constant.

6.44 Coding

The output shall consist of a continuous stream of
bits encoded as specified in 4.1.

14

The bit stream output shall be delayed relative to the
bit stream input by no more than 3,5 bit-periods.

NOTE 43 This delay comprises a maximum of three bit-
periods for signal processing plus half a bit-period for
phase shift and delay in the cable between the repeater
and the ring connector. The half bit-period is an arbitrary
value to draw a line between three bits plus some lag and
four bits minus some lead; phase shift and cable delay
will normally need to be far less than half a bit-period in
order to meet other performance requirements.
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6.6.3 Signal capture range

Whenever a steady encoded signal with a frequency
between 8,5 MHz and 11,5 MHz and the waveform
defined in 6.4.2 is presented to the input, an encoded
output with the same frequency and phase-locked to
the input shall be produced.

6.6.4 Low error range

Whenever a steady encoded signal with a frequency
between 4,25 MHz and 1075 MHz and the waveform

ISO 8802-7:1991(E)

c) the control phase lag: the argument of the com-
plex transfer ratio {in degrees) at a given fre-
guency.

6.6.7.3 Class I. For a Class | repeater, the closed
loop gain shall be less than 0 dB at all frequencies.

6.6.7.4 Class lIl. For a Class Il repeater

a) the closed loop gain shall not exceed 0,05 dB at
any frequency;

defined irL644.2 is presented to the input, no more
than 10 bit errors shall occur per 10 min averaged
over a 3 h period. Outside the low error range the
error rate|is not specified and may be greater.

TE 44 | This error rate is an arbitrary low rate speci-
simply to mark the frequency at which the onset of
errors occlirs due to excessive loop stress. Normal mid-
band operption should yield error rates less than 1 in
101 bits.

6.6.5 Sensitivity

The repegter shall have a sensitivity, I, such that
100 mV <[V, < 200 mV as measured by the test de-
scribed inf annex B.

NOTE 45 | 100 mV is the guaranteed noise margin while
200 mV is fhe minimum sensitivity.

6.6.6 Phase locked loop-closed loop stress
When thq input frequency is changed withiw the
capture range, the phase change of the output tran-

sitions with respect to the input transitions shall not
exceed 2 /3 rad/MHz.

'm] Phase locked loop-closed.loop transfer
characteristic

6.6.7.1 Class of repeater['he repeater shall comply
with one ¢f the following-classes:

a) Class |: repeaters complying with 6.6.7.3;

b) Class |I: repeaters complying with 6.6.7.4;

b) the closed loop gain shall be 0 dB-at.a fgequency
in the range 1,75 % 10* rad/s to 7,0°x 10" rad/s;

c) at this frequency, the conirolphase lag shall be
less than 5°,

6.6.7.5 Class ll. ForaClass Il repeatet

a) the maximum, ciosed loop gain shall lie in the
range 1 dB 16)3 dB;

b) the frequency at which the closed Ipop gain is
0 dB.shall be less than 3,5 x 10° rad/}.

7. Specification for hodes

7.1 Compliance

7.1.1 Product designation

In claims of compliance the product shgfll be desig-
nated

a) as either a Basic Class or Enhanced [lass node;
b) in the case of a Basic Class node,|as with or
without the optionail broadcast recepfion and log

reception functions;

c) in the case of an Enhanced Class ngde, as with
or without the optional log reception junction;

d) as having a Class I, Il or Ili repeater gection.

c) Class Ill: repeaters complying with 6.6.7.5.

6.6.7.2 Parameters. The following parameters are
used for specifying the phase locked loop transfer
characteristics in 6.6.7.3 to 6.6.7.5; they shall be
measured by the test described in annex C:

a) closed loop gain: the magnitude of the transfer
ratio of output phase modulation to input phase
modulation (in decibels);

b) the frequencies (in radians per second) at which
the loop gain has given values;

7.1.2 Condition as supplied

The product shall be supplied in such condition that
when physically installed, connected to the ring, a
DTE, and if appropriate to a slave power supply and
auxiliary power supply via the relevant connectors,
it complies with the requirements of this part of
ISO 8802.

NOTE 46 The product is not precluded from complying
with specifications that differ from this part of ISO 8802,
provided that it can be set to a mode of operation in which
it complies with this Part of this standard.

15
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7.1.3 Limitations

The functions at the ring connector interface and the
node interface shall be restricted to those expressly
specified or expressly permitted.

7.1.4 Options

7.1.41 Class of node. The node shall be either
Basic Class or Enhanced Class. An Enhanced Class

node shall
tion to tho

b) the means of providing auxiliary power to re-
place that provided at the Node/DTE connector;

c) the means of loading the node with its assigned
ring address (see 7.3.2);

d) the means of setting the length of slot in En-
hanced Class nodes (see 7.3.1).

7.1.44 Undefined actions. Wherever in a require-
ment an action of the node is stated to be undefined,

theo-action-shall-be-at the option of the implementor

implement the following features in addi-
be required for a Basic Class node:

but shall not conflict with any other reguifement.

NOTE 48 In each case where an dction ig undefined,

a) capability of operating with each of 40-bit, 56-bit,
72-bit gnd 88-bit slots (Basic Class, 40-bit slots
only);

b) implementation of SOURCE SELECT/REJECT
control|(a Basic Class node is required to func-
tion always as for the SELECT state of this con-
trol);

¢) implementation of TYPE SELECT/REJECT control
(a Bas|c Class node is required to function al-
ways ap for the OFF state of this control);

d) BROADQCAST RECEPTION control (optional in
Basic ¢lass, with a different means of control).
7.1.4.2 Implementor options. The following shall be

at the optipn of the implementor:

a) class of repeater (Class |, Il or 1ll) (see 776,2);

b) ring break and parity error procedures when
disabled (see 7.9.2);

¢) ring break procedures when(enabled (see 7.9.2);

d) extent pf transmission_€omparison error checks
on retufned mini-packets [see 7.11.2.4d)];

e) implementationor{ non-implementation of LOG
RECEPTION centrol (see 7.10.1.7);

f) for Bagic-Class nodes, implementation or non-
imple i ili

either

a) the conditions under which ‘the action is u
occur only if the DTE doesinot comply with
and 12; or

b) the DTE is required by clauses 11 and 12 t

undefined action The node is not requirg
or correct DTE misbehaviour.

715

The@ocumentation associated with the pr
include the following:

a) whether the node is Basic or Enhance

defined will
clause

b ignore the
d to detect

Information to be provided by the supplier

bduct shall

d Class;

b) which of the options in 7.1.4.2 are implemented,

and if the node can be set to operate
to either alternative for an option, the
which one alternative is selected in of

¢) how the options in 7.1.4.3 are impleme

d) if the node is capable of operating in
fering from the requirements specifi
clause of this part of 1ISO 8802 (see
means by which the node is set to
operation in which it complies;

according
means by
eration;

nted;

a way dil-
ed in this
7.1.2), the
. mode of

e) the maximum continuous power supply current

drawn by the node from the ring for po
repeater section;

wering the

7.10.1.8);
g) IMESS mini-packet generation (see table 8).

NOTE 47 For enhanced Class nodes, implementa-
tion of broadcast facility is mandatory.

7.1.4.3 Supplier options. The following shall be at
the option of the supplier:

a) the slave power supply unit connector (see
7.2.2);

16

f) the maximum continuous current dra

wn by the

node from the DTE and/or auxiliary power supply

for powering the station section.

7.2 Interfaces

7.21 Ring connector plug

The node shall be equipped with a ring
plug whose characteristics shall be as s
6.2.1.

connector
pecified in


https://standardsiso.com/api/?name=ed9edff9bef0e52b653e64bdf33ddae6

7.22 Sla

The node

ical units
nector. N
this conn
section is
repeater,
of 1S0 88

.ted at

ve power supply connector

shall be equipped with a connector for the

1SO 8802-7:1991(E)

Table 5 — Node/DTE interface connect
number assignment

or contact

7.2.41 Mechanical

The nodd
connector
comply w

This conr
IEC.

7242 C

The conts
fied in tah

7243 E

7.24.31
the node

attachmer'\t .of a ring slave power s.upply unit. The Contact Line Driver . | Contact Line Driver
characteristics shall be as specified in 6.2.2.

1 Ground e 2 TEST:N (see note 1}

3 Ground — 14 RDN:N Node

5 Ground 8 RTPA:N Node

7.2.3 Station to repeater interface 7 Ground - 8 RTPB:N  Node

9 Ground - 10 RD:N DTE

At the option of the implementor, the station and 1 Ground — 12 WT-N DTE
repeater may be constructed as two separate phys- 13 Ground 14 AO:P DTE
—eonnected—by—a—statlionto+epeatereon 15 53 = 16 ALP DTE
b requirements are specified relating to 1; ig\\; - ;g g?fg Eg::
bctor, other than that where the repeater :

claimed to function as a free-standing 21 +5V — 120 DI'P both
it shall comply with clause 6 of this part 23 +5V 24 D3:P both

D2 when the repeater section is discon- 25 Ground - 26 Ground| -

this interface 27 D4:P both 28 +5V —

‘ 29 D5:p both 30 +5V —

31 De6:P both 32 +5V -

. 33 D7:P Both 34 +5v -
7.2.4 Nogdle/DTE intetrface connector plug 35 A2:P BTE 36 +5V —

37 A3:P DTE 38 Ground —

39 Reserved  -— 40 Ground ~-

41 RINT:N (see note 2) | 42 Ground —

43 TDN:N Node : | 44 Ground —
shall be equipped with a 50-way fixed 45 TER:N Node 46 Ground -
with male contacts whose dimensions 47 TCLK:N Node . | 48 Ground|
th figure 1. 49 ACK:N Node | 50 Ground -
ector is the subject of standardization in NOTES

1 Contact 2 is used for TEST:N if this optioal function

is implemented; it is then driven by the OTE. Other-

ontact number assignment wise, it is reserved. A

t b . t shall b . 2 Contact 41 is used for RINT:N which is |the logical
ct number assignment sha €.as specl- NOR of BPR or LOG in Rx.SR, for Enhanced Class
les. nodes.

If Basic Class nodes use the optional |feature of
ectrical broadcast reception, RINT:N = BPR:N sincg they can-

not provide the logging message receptior] facility as

an additional node function.
Lines driven by node. Each line for which
is specified-ds the driver in table 5, when . . . .
hto any I6ad in the range 400 © to 550 Q Except during transitions, the line shall glways be in
the low or high state while the station [is powered

working i
applied a
the +5V

the nade connector between the line and
ling, 'shall have positive potential with re-

spect to
state and

round of between OV and 0,4 V in the low

up. Transitions shall not take longer th
tween 0,4V and 2,4V or vice versa,
transition has started (i.e. the 04V or 2

4V thresh-

olds have been crossed) it shall be completed.

17


https://standardsiso.com/api/?name=ed9edff9bef0e52b653e64bdf33ddae6

ISO 8802-7:1991(E)

Dimensions in millimetres

| 1029
Orfentation triangte
[\P Polarizing key position [:rr‘ P
s Centre stot A /
S it m
< / Ay ware
\\ \ l i I \’/ # g
m - | 4 R
& — e — e e e r—‘ — —t
m
O identIfication i @]
A
4,88 ""I 5
| -
72,6
i | ™~
82,8
(A ﬂ ﬂ ﬂ 254 ref. Polarlzing detall .
| e ML e
\ot‘:‘c[—_g} ’__\——-I+++++ -~+++++++++++++++++I—J~——’\ - ??
o0 ~ ++++++++++r~1.-._-|=‘++++++++++‘~ q‘"‘ ++4 8
T LT O i + + i
\ 3,81 See polarizing detall 131 / 0,034
" position 1 6.8 J
- i /4 307§ 3°
78,7
A-A 24 spaces (fyp.)
251rp*00 i
2,54 ref. 5,89 tol }. nop-acdum.
o ~
Tdlerance unless 0,64 2 0,05 (typ.) % g e & 00 L
otherwise stated Contact aren —{ 1t f! = Contoct area a A T
x| R E o Aweg -2l © -
=203 3 D s £of B s
00=+0,13 V1IN 7 5 £n5 ® 2,69 S
~ Pt ) @ 0,89 after i}
:_ // L f_:'g plating N
Pin lpngth 7 gg & e —
= Recommended hale pattern
2.26[min. | ¢t der tart Soldertali-ter- Solderless wrappost (shown for mounting side of board) .
2,95 max migg flewarea 0,46 * 0,05 SQ. “termination area
3.86min. L oo dorlass wrappost
4,52 mox.
Figure 1 — Node/DTE connector plug
7.2.43.2 Llines_driven by the DTE. Each line speci- 7.2.4.3.3 Bi-directional lines. When the njode is act-
fied in tabje 5¢as driven by the DTE shall present a ing as source, the node shall comply with 7.2.4.3.1
load of between 400 QQ and 550 Q between the line for all loads such that the current on the|signal line
and the +!5¥4nes doeshot-exceed-600pA-inthe-high-stateand 12 mA

SR ALV 5

A positive voltage in the range 0V to 0,8 V with re-
spect to ground applied at the node connector shall
be recognized by the node as the low state of the
line for the purposes of 7.12 to 7.15.

A positive voitage in the range 2,0V 1o 5,25 V with
respect to ground applied at the node connector
shall be recognized by the node as the high state
of the line for the purposes of 7.12 to 7.15.
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in the low state.

When the node is acting as sink, it shall comply with
7.2.43.2.

7.243.4 + 5V lines. These lines shall be used by
the node for powering the station section if sufficient
power is available from the DTE by this route (see
7.4).
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7.2.4.3.5 Ground lines. These lines shall provide
the 0 V reference for signals, and the power return
if the station section is powered from the DTE (see
7.3). There shall be no d.c. connection within the

node between these lines and the I

ig Hine at the

ring connector plug.

NOTE 49

These lines may also provide protective

ground, as required by the safety regulations and stan-
dards applicable to the environment in which the node will

be used.

ISO 8802-7:1991(E)

a) when the node is attached to a powered up ring

but not to a DTE or auxiliary power

supply, the

node satisfies the requirements of 7.4, 7.5 and

7.6.1;

b) when the node is not attached to a
attached to a DTE (and auxiliary pow

ring, but is
er supply if

necessary) and is powered up and disabled, the
node satisfies the requirement of 7.15 for disa-

bled nodes.

742 Repeater section

7.3 Opdrator confrols

7.3.1 Slot and mini-packet length

Enhanced
operal
h of th

a) 40 bits
b) 56 bits
c) 72 bits

d) 88 bits

7.3.2 No

The node
operator
range 1 {
area net
any chose
permit thg
DTE.

,TE 50
rity featurg

from load

7.33 Au

If as a su
ary powe
provided
auxiliary

Class nodes only shall be equipped with
or control that can select operation with
e following, only one at a time:

(2 mini-packet data octets);
{4 mini-packet data octets);
{6 mini-packet data octets);

(8 mini-packet data octets).

e address

shall be provided with means o allow the
o load the node with any address in the
0 254 allocated to the node by the local
ork administrators. The means may-be
n by the supplier, provided that it-dges not
b address to be loaded or modified by the

This does not preclude the provision of secu-
s designed to prevent unatithorized operators
br modifying addresses,

Kiliary power supply

bplier optioh a means for providing auxili-
I is incocporated then; the node shall be
with ¢means of enabling and disabling
bower'supply to the station section of the

node; the

means may be chosen by the supplier.

The repeater section shéll be powered from the ring

and/or the slave power supply unitjfone
at the slave power supply unit’connecto,
fied in 6.3.

7.4.3 Station section

7.4.3.1 Power source. The station secti

is attached
f, as speci-

bn shall be

powered from the DTE and/or an auxiliary power

supply. A switch or removable link shall
that each/ofithe following settings can bg

a) alxilary power disabled: the stat
draws its power from the DTE via thg
nector alone;

b) auxiliary power enabled: the stati

be fitted so
selected:

on section
node con-

on - section

draws its power from: the node conndctor and/or

the auxiliary power conneclor; with
the node shall remain disabled, re

this setting
jardless of

any enable commands, when no voltage in the

range 4,75 V to 5,25 V of the correc

polarity is

present at the auxiliary power connegtor.

7.4.3.2 Voltage. The station section shalf operate in

accordance with this clause for all volt

hges in the

range 4,75 V to 5,25 V d.c. When the sufply voltage

falls below the minimum operating volt
station section, which shall not exceed

hge for the
4,75V, the

station section shall become powered dgwn in such

a way that any corruption to ring traffic

is confined

to mini-packets being transmitted or recgived by the

node, and shall not affect other inpu
mini-packets.

or output

7.4 Power supply

7.41 Division of power supply

7.4.3.3 Current. The station section shall not draw

more than 3 A.

7.5 Output in absence of input signal

The repeater and station sections shall be sepa-
rately powered, unless the total power consumed
does not exceed the limit specified in 6.3. Since
neither the interface between the repeater and sta-
tion sections nor the division of functions between
them are standardized, the separation of power ar-
rangements is correct if

7.5.1 Production of output

The node shall satisfy the requirements

specified in

6.4 for power-up condition, waveform and encoding
of output to the ring, and in 6.5 for. free-running fre-

quency. ;

19
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7.5.2 Bit stream output
The bit stream output shall either:
a) be a continuous string of ZEROs;

b) act as specified in 7.9.2.1.

NOTE 51 7.9.2.1 includes the option of outputting of
a continuous string of ZEROs, as a).

7.6 Output in presence of input signal

stream in accordance with 7.6.3.1 and 7.6.3.2 shall
not modify the delay through any phase shift of bit
periods.

7.7 Slot structure

NOTE 53 This clause applies to enabled nodes. It ap-
plies also to nodes that are disabled or in which the sta-
tion section is not powered up if the nodes perform the
error procedures specified in 7.9 while in these states as
an implementor option.

7.61 PrJduction of output

The node
6.4 for po

shall satisfy the requirements specified in
wer-up condition, waveform and encoding

of output fo the ring.

7.6.2 Regponse characteristics

7621 T

ne node shall satisfy the requirements

specified p.6.3 to 6.6.6 for signal capture range, low
error range, sensitivity and phase tlocked loop
stress.

7.6.2.2 The node shall satisfy the phase locked loop
transfer ¢haracteristic requirements specified in
6.6.7 for one of Classes |, Il or |l

7.6.3 Bit[stream output

7.6.3.1 Npdes with station not powered up, or pow-

ered up | but disabled. At the option of the
implementor, the output shall either

a) contin
put; or

b) follow
error i
detect
strean

ously reproduce the bit stream ‘of the in-

the error procedures/in 7.9 when a parity

an input mini-packet’or a ring break is
d, and at all other-times reproduce the bit
of the input.

2 This choice reflects the freedom of the
entor regarding division of functions between

7.7.1 Interpretation of bit stream

The input bit stream shall be interprete
structure as specified in 4.2 aceording to
ing rules:

a) the following bits shall-be treated ag

d as a slot
the follow-

agap.

the first ZERO received after power-tip; a ZERO

immediately following a gap bit; a Z
diately following*a slot;

b) the following bits shall be treated as
in a sfot\(the mini-packet leader bit):
mediately following a gap bit; a ONE i
following a slot;

ERO imme-

the first bit
a ONE im-
mmediately

¢)\ the following bits shall be treated as @ slot:

1) Basic Class nodes: the 40 consg
starting with the first bit in a slot;

2) Enhanced Class nodes: the num
secutive bits, starting with the firg

cutive bits

ber of con-
t bit in the

slot, equal to the number sel by tihe operator

control for slot iength (see 7.3.1).
NOTES

54 While these rules will usually lead to
identification of the slot structure on po
are designed to lead to rapid correct iden
that the node is correctly synchronized
before it is enabled.

55 Where a gap bit or leader bit in the in
corrupted a complying node can cause
ruption, both to the ring traffic and to t

an incorrect
wer-up, they
tification, so
with the gap

but has been
further cor-
affic to and
5 carried out

from the DTE; recovery from such errors i
- ha m i a N asnactl

monito d - = 0

d is not part

bled node are disabled when the normal transmission
and reception functions of a node are disabled.

7.6.3.2 Enabled nodes. An enabled node shall
modify the input stream as specified in 7.7 to 7.9,
and output the modified stream to the ring.

7.6.4 Delay
When the bit stream is output unchanged, the maxi-

mum delay of the output relative to the input shall
not exceed 3,5 bit-periods. Modification of the bit
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of node function, The design of the recovery proce-
dures relies on nodes behaving as specified in this
clause.

7.7.2 Counting of slots

For the purpose of determining which slot contains
a transmitted mini-packet that has returned from a
circuit of the ring, the slots shall be counted, starting
from the first slot to pass the node after the trans-
mitted mini-packet, until (n — 1) slots have passed,
the returning mini-packet is the next input mini-
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packet, where n is the total number of slots between
the previous two gaps.

7.7.3 Number of slots

The node shéll correctly process mini-packets for
all slot structures of 1 to 15 slots with a gap of 1 to
255 bits.

NOTES

56 In normal operation, more than 15 slots will not occur.

ISO 8802-7:1991(E)

7.8.5 Error message mini-packets

7.8.51 Each input mini-packet in which the
full/empty bit is set to FULL and which has the des-
tination node address 0 (error message mini-
packets addressed to logging station) shall have
only the parity bit reset if necessary as specified in
7.8.9.

7.8.5.2 Information regarding the mini-packet shall
be processed as specified in 7.10.3 and 7.10.5.

However, g¢orruption of the ring bit stream may cause the
input to the node to appear temporarily as more than 15
slots; such| circumstances will usually cause resynchroni-
zation by the monitor within one ring cycle.

57 When [the nhumber of gap bits exceeds 255 bits the

'S is refyuired to perform the ring break error proce-
(see 1.9.2).

7.8 Input and output mini-packets

NOTE 58
7.6.3.2).

This clause applies to enabled nodes only (see

7.8.1 Identification of input mini-packets

Each arriying slot shall be treated as containing an
input mini-packet formatted as specified in table?2
for the length of slot in use.

7.8.2 OuLput of mini-packets

Each input mini-packet shall be output to.the ring in
the samelslot as that in which it arrived,

7.8.3 Changes to mini-packets

Each inpyt mini-packet shal\'be output to the ring
with all it$ bits unaliered; and information regarding
the mini-packet (the contents of the mini-packet or
the fact that any particular type of mini-packet has
passed through the nhode) shall not be made avail-
able to the DTE, unless otherwise specified in 7.8.4
10 7.8.9.

NOTE 59  Basic Class nodes, and Enhanced Class nodes
in which the LOG RECEPTION control is OFF|are required
to ignore such mini-packets other thanfor pgrity errors.

7.8.6 Broadcast mini-packets

7.8.6.1 Each input migi-packet in |which the
full/empty bit is set to FULL and which has the des-
tination node addréss 255 (broadcast mfini-packets)
shall have the response bits reset asﬁ}peciﬁed in
7.10.4 and 7.10.5,.and the parity bit reset If necessary
as specified~in 7.8.9.

7.8.6.2 \information regarding the mini-packet shall
be processed as specified in 7.10.4 and 7.10.5.

NOTE 60 Nodes in which the BROADCAST RECEPTION
control is OFF or not implemented are requifed to ignore
such mini-packets other than for parity errors.

7.8.7 Empty mini-packets

7.8.7.1 Each input mini-packet in [which the
full/empty bit is set to [EMPTY shall have all bits
other than the leader bit reset if it is nequired for
output of a transmitted mini-packet, as gpecified in
7.11, or if it is required:for sending PERR, BMESS
or IMESS messages, as specified in 7.9,

NOTE 61 In consequence of the requiremients in 7.11,
7.12 and 7.14 a node is prohibited from trpnsmitting a
mini-packet until at least (n + 2) slots after the last
transmitted mini-packet, where n is the number of slots in
a ring cycle, and longer if the previous trangmission was
unsuccessful.

7.8.7.2 Information regarding empty mini-packets

7.8.4 Full mini-packets addressed to node

7841 Each input mini-packet in which the
full/empty bit is set to FULL and which has a desti-
nation node address equal to the node’s own ad-
dress shall have its response bits reset as specified
in 7.10.2, and the parity reset if necessary as speci-
fied in 7.8.9.

7.8.42 Information regarding the mini-packet shall
be processed as specified in 7.10.2 to 7.10.5.

made availaple 1o the UTE shall be conlined to the
following: ‘

a) the implicit informdtion that an empty mini-
packet has been input implied by notification to
the DTE that a transmitted mini-packet has been
output (using TCLK:N, see 7.12.5.5);

b) the implicit information regarding passage of
empty mini-packets implied by the counting of
empty mini-packets and the passage of the gap
for the back-off after unsuccessful transmission
and for determining ring status.

21
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7.8.8 Returning mini-packets

7.8.8.1 Each input mini-packet that is determined to
be a returning mini-packet (i.e. a transmitted mini-
packet that has completed a circuit of the ring) shall
have its full/empty bit set to EMPTY as specified in
7.11.2, and the parity bit reset, if necessary, as
specified in 7.8.9.

7.9 Error procedures

NOTE 64 This clause applies to enabled Basic Class
nodes. It applies also to Enhanced Class nodes that are
disabled or in which the station section is not powered up
if the nodes perform the error procedures specified in this
clause while in these states as an implementor option.

7.9.1 Parity errors

7.9.1.1 When an input mini-packet has odd parity,

7.8.8.2

Information regarding the mini-packet shall
7 7

it shall be output with even parity.

be proces

NOTE 62

turning min
to the node
specified hqg

789 Min

Each mini-
parity bit s

edas specified 7t 2amd—7 443

When a node is transmitting to itself, the re-
-packet will also be a mini-packet addressed
as specified in 7.8.4, and so both the actions

re and those specified in 7.8.4 apply.

-packets with parity error

packet shall be output to the ring with the
et to even parity, regardless of the parity

of the inpyt mini-packets.

NOTE 63
no other cl
put, the pa

If the input mini-packet has odd parity and if
nges are required to the mini-packet for out-
ity bit will therefore be changed.

7.9.1.2 The node shall output a PERR rJ1essage in

the next empty slot. The PERR message g$hall be as
specified in table 6.
7.9.1.3 When the slot in whiclyr a PERR,|BMESS or

IMESS message was senireturns to the

node,g
mini-packet in the slot_shall not be processed a

returning mini-packet\ _but shall be prog
cording to its contepts as an input minid
specified in 7.8.110.7.8.7 and 7.8.9.

NOTE 65 These error message mini-pacy
marked empty”at latest by the monitor, and
used forla transmitted mini-packet by any
stream-of ‘the monitor, including the node ori
message.

Table 6 — Error message mini-packet formats

essed ac-
packet, as

ets will be
sO may be
hode down-
ginating the

Message fype PERR BMESS IMESS MONITOR
Generated by Node detecting Node detecting ring Node detecting Monitor
parity error break interlock break
Leader bit ONE ONE ONE ONE
Full/empty ONE ONE ONE ONE
Monitor pass ZERO ZERO ZERO ZERO ‘I
Destinatiop node ad- | 0 0 0 0
dress
Source node address | Address of node de- | Address of node de- | Address of originat- | 0
tecting parity tecting ring break ing node
Data octefs 7 to 2 0 0 0 0
(see note [1)
Data octef 1 0 0 255 Error count
Data octe{ 0 0 255 0 Error flags (see note 2)
Type bits ZERO ZERO ZERO ZERO
Response bits ZERO ZERO ZERO ZERO
Parity bits even even even even
NOTES

1 The presence of data octets 2 to 7 (appearing in descending order in mini-packets) depends on the length of the

mini-packet in use.

2 The error flags have no significance o the node, which simply passes the octet to the DTE if it is receiving logging

messages. The values for the flags are specified in clause 8.
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7.9.2 Ring break

7.9.21 Absence of input. When the input signal is
absent (see note), the node shall either

a) output a continuous string of ZEROs; or
b} output a slot structure comprising one slot con-

taining a BMESS as specified in tabfe 5 and a gap
of 255 ZERO bits repeated as long as the ring

ISO 8802-7:1991(E)

b) the SOURCE SELECTOR control, as specified in
7.10.1.4;

c) at the option of the implementor, the LOG RE-
CEPTION control, as specified in 7.10.1.7; if this
control is not implemented, then the node shall
function as specified for the OFF state of this
control;

d) at the option of the implementor, the BROAD-
CAST—REGERHON—conirel—as—specified in

break persists.

NOTE 86 Absence of input signal will be caused by
a ring preak in the logical ring segment immediately
preced|ng the node or failure of the repeater outputing
to that [segment.

g.Z.Z Extended gap. When the input from the ring
contains & gap of 256 or more bits, the node shall
either

a) output|a slot structure comprising one slot con-
taining a PERR message as specified in table7
and a gap of 255 ZERO bits, repeated as long as
the input consists entirely of gap bits; or

b) act as|in a), but with the slot containing a single
ONE lgader bit and all other bits set to ZERO.

NOTES

67 An extended gap will be produced by a node act-
ing on p ring break as specified in 7.9.2.1 a).

68 When a node acts as specified in b), the hext en-
abled node or disabled node in which error procedures
are acfive will detect a parity error_and'put a PERR
message in all but the first slot.

69 PERR and BMESS generation-is completely inde-
penderft of the DTE controis for,Ehhanced Class nodes,
and dependent only on epablé for Basic Class nodes.
They pfovide a line level ertor reporting service.

7.10 Reception‘of mini-packets

7.10.1 Cfntrol of reception of mini-packets

7.10.1.8, if this control is not implempnted, then
the node shall function as specified for the OFF
state of this control.

7.10.1.1.2 Basic Class nodes/shall fungtion as fol-
lows for the controls netCapplicable tg the Basic
Class:

a) the SOURCE SELECT/REJECT contrgl: the node
shali functiomyas specified for the SHLECT state
of this control in 7.10.1.5;

b) the TYPE SELECT/REJECT control: thg node shall

funetion as specified for the OFF state of this
control in 7.10.1.6.

7.10.1.2 Enhanced Class nodes

Enhanced Class nodes shall have the foljowing con-
trol functions:

a) the READY/BUSY control, as specified in
7.10.1.3;

b) the SOURCE SELECTOR control, as specified in
7.10.1.4;

c) the SOURCE SELECT/REJECT contrgl as speci-
fied in 7.10.1.5;

d) the TYPE SELECT/REJECT control as specified in
7.10.1.6;

e} the BROADCAST RECEPTION contrdl as speci-
fied in 7.10.1.8;

NOTE 70 Controls are related to the state of the node
(ready or busy), and to the filtering of input mini-packets
on the basis of their contents (destination node address,
source node address and type bits) under the control of
the DTE.

7.10.1.1 Basic class nodes

.7.10.1.1.1 Basic Class nodes shall have the follow-
ing control functions:

a) the READY/BUSY control, as specified in
7.101.3;

f) at the option of the implementor, the LOG RE-
CEPTION control, as; specified in 7.10.1.7; if this
control is not implemented, then the node shall
function as specified for the OFF state of this
control.

7.10.1.3 READY/BUSY control
This control shall
a) have two states; READY, in which the node can

accept mini-packets; and BUSY, in which the
node cannot accept mini-packets;

23
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b)

be set to READY by the node upon enablement,
and when set by the DTE to READY (using

(using RSS of Write Register 4, Rx.CR, see
7.14.4.4).

Registe

rs RxBG or Rx.G, see 7.13.48 and

7.13.4.9);

NOTE 71
the mini

Rx.BG sets the node to READY only when
-packet data octet being read is the highest

numbered data octet.

c) be set to BUSY by the node when a mini-packet
is accepted (see 7.10.2).

7.10.1.6 TYPE SELECT/REJECT control
This control shall
a) have three states:

1) OFF, in which the node rejects

no mini-

packets on the basis of the values of the type

7.10.1.4 SbURCE SELECTOR control

This contrg

a) be cap
time, fo

b} be set
thereafl

| shall

bble of being set to just one value at a
r all values in the range 0 to 255;

to 0 by the node upon enablement, and
er be under the control of the DTE (using

Write Register 0, SSR, see 7.14.4.2).

NOTE 72
means “any
source that
state of the
7.10.1.7.

71015

This contrq

The value 0 means “none”; the value 255
", values from 1 to 254 identify a particular
is to be selected or rejected depending on the
SELECT/REJECT control. For the effect, see

SOURCE SELECT/REJECT control

| shall

a) whent

e source selector is within the range-{-to

b)

c)

24

254, haye two states, SELECT, in which a partic-
ular source identified by the source selector is
selectefl and all others rejected, and\REJECT, in
which @ particular source node address identi-
fied by|the source selector is(rejected and all
others gelected;

when the source selector is set to address O,
have two states: SEKECT, in which all source
addresges are unaceeptable (except monitor er-
ror logging messages when logging reception is
enableq), and _REJECT, in which all sources are
acceptdble;

have ng¢_effect when

| S
O1tS;

2) SELECT, in which the only mini-ps
can be SELECTED are those'having
Bit A and Type Bit B set to the sa
as those of the TYPE-BIT MASK
DTE;

3) REJECT, in which) the only mini-p3
can be SELECTED are those havi
both Type, Bits set to values diff¢
those of'the’ TYPE BIT MASK set by

b) be set4@ OFF by the node upon enable
thereafter be under the control of the
CTRPand ROT for setting the state and

ckets that
both Type
me values
set by the

ckets that
ng one or
brent from
the DTE;

ment, and
DTE (using
MTPA and

MTPB to set the TYPE BIT MASK, ajl of Write

Register B, SCR, see 7.14.4.8).

7.10.1.7 LOG RECEPTION control
This control shall

a) have two stages: ON, in which mini-p3

ckets with

destination node address O (error | message
mini-packets) can be received and mjade avail-
able to the DTE for recording, and OFF, in wh"
they cannot be received;

b) be set to OFF by the node upon node
enablement;
c) if set to ON by the DTE (using LGE of Write

7.101.8 BROADCAST RECEPTION contrd

Register 4, Rx.CR, see 7.14.4.4), remajn on until
the node is disabled.

1) the source selector is set to 255 (“"any™),

2) the input mini-packet has a source node ad-
dress 255 (which is an invalid source ad-
dress);

3) the input mini-packet destination address is
0 or 255 (messages to logging station and
broadcast messages respectively);

be set to SELECT by the node upon enablement,
and thereafter be under the control of the DTE

This. control shall

a) have two states: ON, in which broadcast mini-
packets identified by destination node
address 255 can be received, and OFF, in which
they cannot be received;

b) in Basic Class nodes, be set by an operator
control;

¢) in Enhanced Class nodes, be set by the node to

OFF upon node enablement, and thereafter as
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set by the DTE (using BCE of Write Register 4,
Rx.CR, see 7.14.4.4),

7.10.2 Action on full mini-packets addressed to the
node

7.10.21 SELECTED and NOT SELECTED
mini-packets

The mini-packet shall be SELECTED unless any one
or more of the conditions a) to d) apply, in which

ISO 8802-7:1991(E)

¢) the mini-packet shall be output with the response
bits set to ACCEPTED and the parity bit set to
even parity.

7.10.2.2.2 When the mini-packet is SELECTED ac-
cording to 7.10.2.1 and the READY/BUSY status is
BUSY

a) the mini-packet shall be output with the response
bits set to BUSY and the parity bit set to even

parity;

case it shjall be NOT SELECTED:

a) the 8¢
range
node
SOUR
JECT

b) the S(
range
node
SOUR
LECT;

c) Type |
MASK
is set

d) Type
while
REJEQC

NOTES

URCE SELECTOR is set to a value in the
1 to 254 that is the same as the source
address in the mini-packet, while the
CE SELECT/REJECT control is set to RE-
see note 73);

URCE SELECTOR is set to a value in the
0 to 254 that is not the same as the source
address in the mini-packet, while the
CE SELECT/REJECT control is set to SE-

Bits A and B do not match the TYPE BIT
while the TYPE SELECT/REJECT control
o0 SELECT (see note 73);

its A and B match the TYPE BIT MASK,
he TYPE SELECT/REJECT control is set to
T {(see note 73).

73 Condifjons a), ¢) and d) do not apply to Basic Class

nodes.

Sourcy
nodes.

75 The m
messages

76 When
packets ad
are NOT S

77 When
will be SEL

node address 255 is an dnvalid address for

bnitor uses source address 0 for error logging
Eent only to destination 0.

the SOURCE SELECTOR is set to 255, all mini-
Hressed to-node will be SELECTED unless they
E_LECTEDbecause of the value of the type bits.

TYPE SELECT/REJECT is OFF, all mini-packets
ECTED unless NOT SELECTED because of the

b) information regarding the mini-pack
be made available to'the DTE.

7.10.2.3 Action on NOT SELECTED mini

If the mini-packet is NOT-SELECTED a
7.10.21

a) the mini-packet\shall be output with th
bits set to NOT SELECTED and the p
to even payity;

b) the .information that a mini-packet
marked NOT SELECTED shail be mad
to'the DTE as specified in 7.13.4.5 (R
Register 4, Rx.SR);

c) no other information regarding the
shall be made available to the DTE.

7.10.3 Action on mini-packets with desti
address 0 (error messages)

7.10.3.1 When the LOG RECEPTION co|
and the READY/BUSY state is READY, thg
make information regarding the mini-p{
able to the DTE as specified 7.10.5.

bt shall not

packets

ccording to

e response
arity bit set

has been
e available
RJ of Read

mini-packet

hation node

htrol is ON
node shall
cket avail-

7.10.3.2 When the LOG RECEPTION control is OFF

or the READY/BUSY state is BUSY the
not make information regarding the
available to the DTE.

7.10.3.3 The mini-packet shall be outp
response bils unchanged and the parit

node shall
Mmini-packet

ut with the
bit set to

source.

even parity.

7.10.2.2 Action on SELECTED mini-packets

7.10.2.21 When the mini-packet is SELECTED ac-
cording to 7.10.2.1 and the READY/BUSY status is
READY:

a) information regarding the mini-packet shall be
made available to the DTE at the node interface
as specified in 7.10.5;

b) the node status shall be set to BUSY;

NOTES

78 Basic Class nodes function always as for the OFF
state of the LOG RECEPTION control.

79 In hardware generated error messages the initial
value of the response bits is BUSY (both ZERO), not 1G-
NORED (both ONE). Only DTE generated messages to the
logging station via the normal node/DTE interface of an-
other node will carry initial values of ONES.

80 The setting of the SOURCE SELECTOR, SOURCE
SELECT/REJECT, and TYPE SELECT/REJECT controls, and
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the source node address and Type Bits in the mini-packet,
have no effect on these requirements.

7.10.4 Action on mini-packets with destination
address 255 (broadcast mini-packets)

7.10.41 BROADCAST RECEPTION control OFF

7.10.4.1.1 Information regarding the mini-packet
shall not be made availabe to the DTE.

b) the mini-packet shall be output with the response
bits set for a node response of BUSY and the
parity bit set o even parity.

7.10.4.3 Setting of response bits in broadcast
mini-packets

The receiver section in nodes can only change re-
sponse bits in input mini-packets from ONE to ZERO
in the output mini-packet, but not ZERO to ONE (see

7.10.4.1.2
with respd
to even p3
7.10.4.2

7.10.4.2.1

The node shall output the mini-pnrknt

table 7).

nse bits unchanged and the parity bit set
rity.

BROADCAST RECEPTION control ON

The action of the node shall depend on

whether the node is READY or BUSY.

7.10.4.2.2

If the READY/BUSY state is READY

a) inform

tion regarding the mini-packet shall be

made available to the DTE as specified in 7.10.5;

b) the node status shall be changed to BUSY,

¢) the mini-packet shall be output with the response

bits se
fied as
to ever

7.10.4.2.3

a) inform
be ma

for a node response of ACCEPTED modi-
specified in 7.10.4.3 and the parity bit set
parity.

If the READY/BUSY status is BUSY

tion regarding the mini-packet shall not
e available to the DTE;

7.105 Makin_g information available to D||'E

When 7.10.2 to 7.10.4 require that infor
garding received mini-packels)be made 3
the DTE, the means shall be.as specified

mation re-
vailable to
in a)t ,

in accordance with the detailed specificafions g

in 7.12.

NOTE 81 In accordance with 7.12, when the
control line, the node is required to set the

means is a
line without

any action fromdhe DTE (though DTE actions such as dis-

abling the node may interrupt the node actio
means is_avead register, the node is not reqy
any actionwunless or until the DTE reads that

a) _afrival of mini-packet: RDN:N (see 7.12.5]
of Rx.SR (see 7.13.4.6);

b) destination node address: this informatio
plicitly made availabie to the DTE, but is in
status of RINT:N, and BPR or LOG of
7.13.4.6) which indicate when the input
has a destination address other than th

n); when the
ired to take
egister

4) and RDN

h is not ex-
plied by the
Rx.SR (see
mini-packet
s node ad-

dress, and further distinguish which of thie two alter-

natives it is, either 0 or 255;

Table 7 —. Setting of response bit in broadcast mini-packets

Response|in input mini-packet: IGNORED NOT SELECTED (see note) ACCEPTED BUSY
Response|bits A B: 11 1,0 0,1 0,0
Node response Modified response put into output mini-packet

IGNORED IGNORED (NOT SELECTED) ACCEPTED BUSY
ACCEPTE( ACCEPTED {BUSY) ACCEPTED BUSY
BUSY BUSY (BUSY) BUSY BUSY
NOTE — NOT SELECTED is an invalid response to broadcast mini-packets and should only result from errors.
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c) source node address: Rx.SRC (see 7.13.4.3);

d) data octets: Rx.B and Rx.BG {see 7.13.47 and
7.13.4.8);

e) type bits: RTPAIN and RTPB:N (see 7.12.5.7 and
7.12.5.8), and RTPA and RTPB of XSR (see 7.13.4.10).

7.11 Transmission of mini-packets

7.11.1 Control of transmission

ISO 8802-7:1991(E)

7.11.1.4 Transmit command controls

7.11.1.41 The action of transmitting mini-packets
shall be controlled by the DTE as follows:

a) transmit command: Tx.G (see 7.14.47), and
Tx.BG when the data octet being written is the
highest numbered mini-packet data octet (see
7.14.4.6), ‘

b) retransmit on busy: AUTO-RETRY ON BUSY (see

711.1.1 General

The node [shall have the control functions specified
in 7.11.1.2[to 7.11.1.5; they shall be implemented in
accordande with the detailed requirements specified
'.ection three and section five.

7.11.1.2 TRANSMISSION DONE control
This contrpl shall
a) have two states:

TRANSMISSION IN PROGRESS, in which the
no1e is waiting to transmit a mini-packet,
waiting for the mini-packet to return, or wait-
ing|for a specified delay before notifying the
DTH of the return of the mini-packet, and
cannot accept a further transmit command;
and

TRANSMISSION DONE at other times;

b) be sefl by the node to TRANSMISSION DONE
upon epablement, and after any required back-off
delay following the return of a transmitted mini-

acket| (see 7.11.2.3) or DTE (Uransmilter reset
command (using TRST of RX.CR, see 7.14.4.4);

¢) be set|by the DTE to TRANSMISSION IN PROG-
RESS by the transmiticommand (see 7.11.1.4).

7.11.1.3 Mini-packet)ycontents controls

7.11.1.3.1 | The €ontents of mini-packets to be trans-
mitted shallbbe controlled by the DTE as follows:

H5)
¢) transmitter reset: TRST of Rx.CR (see|7.14.4.4).

711142 The node shall ignore transmit com-
mands Tx.BG and Tx.G while)ih the TRANSMISSION
IN PROGRESS state.

71115 AUTO-RETRY ON BUSY

7.111.51 The node = shall implemment the
AUTO-RETRY/ ON BUSY control, as specified in
7.11.1.5:2 and 7.11.1.5.3.

7.311.5.2 This control shall
a) have two states:

ON, in which returning mini-packegts with re-
sponse BUSY are automatically refransmitted
by the node, without a further trafsmit com-
mand from the DTE, until one of [the events
specified in 7.11.1,5.3 occurs; and

OFF, in which no automatic retrangmission is
made;

b) be set by the node to (OFF upon node enablement
if the node is enabled by TEST:N;

c) be set by the node according to the value of
RTRY of Write Register 4, Rx.CR (see [.14.4.4) for
every occurrence of Rx.CR that causgs the node
to become or remain enabled.

a) destination node address: Tx.DST (see 7.14.4.3);

b) data octets: Tx.B and Tx.BG (see 7.14.45 and
7.14.4.8), and TRST of Rx.CR (see 7.14.4.4);

c) type bits: TTPA and TTPB of XCR (see 7.14.4.8).

711.1.3.2 The node shall ignore these controls
while in the TRANSMISSION IN PROGRESS state.

7.11.1.3.3 Other mini-packet contents shall not be
under the command of the DTE.

7.11.1.5.3 When AUTO-RETRY ON BUSY is ON, au-
tomatic retransmission shall continue for a mini-
packet returning with response BUSY until the first
occurrence of any of the following:

a) the mini-packet returns with a status other than
BUSY;

b) the check specified in 7.11.2.4d) detects an error
in the returned mini-packet;

¢) the DTE issues a transmitter reset (TRST), while
RTRY and NEN are re-affirmed,
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d) AUTO-RETRY ON BUSY is set to OFF, while NEN f) the data octets set to the values last set by the
is re-affirmed; DTE, or undefined if the DTE has set no values
since enablement;
e) the node is disabled, in which case AUTO-RETRY
ON BUSY shall also be set to OFF. g) the type bits set to the values last set by the DTE,
or undefined if the DTE has set no values since
NOTE 82 Items a) to c) stop retransmission of the enablement;
mini-packet, but leave AUTO-RETRY ON BUSY set to
ON, so that unless set ta OFF by the DTE it will cause h) the response bits set to IGNORED:
retransmission of subsequently transmitted mini-
packets which return with response BUSY. i) the parity bits set to even parity.
7.11.1.6 Transmission reset
7.11.2.4 Action on returning mini-packet
See 7.11.

7.11.2 NORMAL TRANSMISSION

711.241

ransmit command

When the [DTE has issued a transmit command (see

7.11.1.4)
DONE sta
command
- the transn
mission rg

711.22 1

7.11.2.21

hile the node is in the TRANSMISSION

(see 7.11.1.2) the node shall process the
as specified in 7.11.2.2 to 7.11.2.5, unless
nission process is interrupted by a trans-
set (see 7.11.4).

‘ransmission procedure

The node state shall change to TRANS-

MISSION IN PROGRESS (see TDN:N, 7.12.5.3).

7.11.2,2.2

The first slot that contains an emptyinput

mini-packet, that is not required for the transmission

of an erro
immediats
mini-packé
packet.

7.11.2.2.3
put, the n
(see 7.12.5

711.23 1

The mini-g

message (see 7.9), and that is.not the slot
ly following a siot containig a return
pt, shall be used for a gransmitted mini-

When the transmitted mini-packet is out-
bde shall set cantrol line TCLK:N inactive
.5).

ransmitted mini-packet contents

acket shall be transmitted with

When the returning mini-packet as\defin
is the input mini-packet it shall’be ‘proceg
node as specified in a) to j);

a) set the fuli/empty bit tOEMPTY;

b) set the parity bit to even parity;

c) output thesmini-packet;

d) check‘he returned packet for corrup

full/empty bit, source node address,
node address, data octets and type

bd by 7.7.2
sed by the

tion of the
Hestination
bits; at the

aption of the implementor, this shall be either by

a parity check over all of these take
or by a bit-by-bit comparison of each;

e) if corruption is detected transmissio
ison error shall be notified to the D
back-off delay;

NOTE 83
the mini-packet as a whole, which is ign
purposes of this requirement.

fy the response shall be determined fr
sponse bits in the returned mini-paq
mini-packets except those which the
transmitted to itself, in which case ih
shall be that to which the node as red

n together

n compar-
TE without

This check does not involve the parity of

bred for the

him the!—

ket for all
node has
P response
ipient sets

the response bits, not that contained in the input

mini-packet;

NOTE 84

in the case of a node transmit]ing to itself,

reception and check on returning mini-packets happen

a)
b)
c)

d)

e)

28

the leader bit set to ONE;

the full/empty bit set to ONE;

the monitor pass bit set to ONE;

the destination address set to the last value set
by the DTE, or undefined if the DTE has set no

value since enablement;

the source node address set to the node’s own
address;

9

h)

at—the—same—thme—The lctucu;uu miui-packet will
therefore be the input mini-packet, whose response
bits will still be set to IGNORED. The receiver section
of the node gives a normal response marking to both
the output mini-packet and the transmit section of the
node. However IGNORED is not a valid response to
mini-packets addressed to self.

if the response is ACCEPTED, the response shall
be made available to the DTE without back-off
delay;

if the response is IGNORED or NOT SELECTED,
the response shall be made available to the DTE
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only after the back-off delay specified in
7.11.2.51;

i) if the response is BUSY and AUTO-RETRY ON
BUSY is OFF, the response shall be made avail-
able to the DTE only after the back-off delay
specified in 7.11.2.5.1;

j) if the response is BUSY, if AUTO-RETRY ON
BUSY is ON,; and if no transmission comparison
error occurred, the node shall again output the
transmitted mini-packet as specified in 7.11.2.2

ISO 8802-7:1991(E)

required to take any action unless or until the DTE reads
that register

a) transmission done: TPN:N (see 7.12.5.3) and TDN
of Tx.SR (see 7.13.4.5);

b) tranhsmit comparisonierror: TER:N (see 7.12.5.6),
TER and TCE of Tx.8R (see. 7.13.4.5);

c) response ACCEPTED: TER:N (see 7.12.5.6), TER
and TAC of Tx.SR (see 7.13.4.5);

and 7.1
7.11.2 5

711.25 B

@ s

7.11.2.4h)

a) until a
diately

b) as a) if
mini-ps
transm
until a
mediat

711.25.2
7.11.2.4j) §

a) as 7.11

b) until o
retrans
second
for the
for the
slots fg

7.11.25.3
MISSION
packets,

1.2.3, after the back-off delay specified in
Aor711.25.2

back off delay

The back-off delay referred to in

and i) shall be either

ter the next passage of the gap imme-
preceded by an empty slot; or

the previous transmitted or retransmitted
cket had a response of ACCEPTED or a
t comparison error was detected, and
er the fifteenth passage of the gap im-
ely preceded by an empty slot otherwise.

The back-off
hall be either

delay referred 1o in

2.5.1b); or

he empty slot has passed for the first
mission, until iwo empty slots for the
retransmission, until three ‘empty slots
third retransmission, until four empty slots
fourth retransmission, and until 15 empty
r subsequent retrapsmissions.

The node shall"not return to the TRANS-
DONE state\or transmit any further mini-
vhether\automatically for auto-retry on

busy or u

hder the command of the DTE, until the

expiry of <1ny back-off delay.

d) response IGNORED: TER:N (see (.1
and TIG of Tx.8R (see 7.13.4.5),

5.6), TER

e} response NOT SELECTED: JER:N (see 7.12.5.5),

TER and TUS of Tx.SR (see, 7.13.4.5);

fy response BUSY, AUFO-RETRY ON §
- TER:N (see 7.12.5.6);, TER and TBY of
7.13.4.5); ‘

g) response BUSY, AUTO-RETRY ON
TCLK:N (see 7.12.5.5);

7.11.4 ‘Interrupted transmission

If adransmission reset [see 7.14.4.4d)] o
atransmit command and before the re

mini-packet, the node shall act as followy:

a) the node shall complete the current tr
attempt if the mini-packet is in flight,

turning to the transmission done stat¢;

b} on return to the transmission done s|
and TER shali be inactive, even if
would otherwise require them to be a

7.12 Node/DTE interface lines

7.12.1 Line logical states

7.121.1 Lines whose identifier has the
shall be logically active in the electrical
and shall be logically inactive in the ele
state.

BUSY OFF:
TX.SR (see

BUSY ON:

ccurs after
urn of the

insmission
before re-

i

ate, TER:N
conditions
Ctive,

suffix “:P”
high state,
ctrical low

7.11.3 Making information available to the DTE

When 7.11.2 requires that information regarding
transmitted mini-packets be made available to the
DTE, the means shall be as specified in a) to e), in
accordance with the detailed specifications given in
712,713,714 and 7.15 .

NOTE 85 In accordance with 7.12, 7.13, 7.14 and 7.15,
when the means is a control line, the node is required to
set the line without any action from the DTE (though DTE
actions such as disabling the node may interrupt the node
action); when the means is a read register, the node is not

7.121.2 Lines whose identifier has the suffix “:N”
shall be logically active in the electrical low state,
and shall be logically inactive in the electrical high
state.

NOTES

86 The electrical characteristics relating to the high and
Jjow states are specified in 7.2.4.

87 Where the logical states equate to binary ONE and

ZERO, the active state is ONE and the inactive state is
ZERO.
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7.12.2 AO:P to A3:P: Register address lines

7.12.21 The register address lines are set by the
DTE as the binary representation of a register ad-
dress; the active state of the line shall represent a
ONE bit, and the inactive state a ZERO bit; the bits
shall be in ascending order of significance with the
least significant bit an AO:P.

7.12.2.2 When control line RD:N is active and ad-

7.12.3.2 For write registers, the allocation of data
lines shall be as specified in table 9; the data lines
are set by the DTE. While enabled, the node shall
act on the data as specified for each register in
7.14; while disabled, it shall act as specified in
7.15.2.

7.12.3.3 For read registers 0, 1, 2, 5, 6, 9 and 10,
and write registers 0, 1, 5 and 6, the setling of the
data lines represents an octet; line active state of a
line shall represent @ ONE bit, and the inactive state
a ZERO bit.

for the rejad register that is addressed; while disa-
bled, it shiall perform those specified in 7.15.

7.12.2.3 When control line WT:N is active the ad-
dress is g write register address; while enabled, the

node shalj then perform the actions specified in 7.14

for the wiite register that is addressed; while disa-
bled, it shall perform those specified in 7.15.

NOTES

7.12.4 Control lines set by the DTE

7.12.41 RD:N: Node read strobe. See|7.13.2 and
7.13.3.

7.12.4.2 WT:N: Node write’ strobe, See|7.14.2 .
7.14.3.

712.4.3 TEST:NXNode enable override |signal. Im-
plementation ,of\the functions for this line are op-
tional. If implemented, the requirements ¢f 7.15 shall

88 In ord

er to preserve consistency with the specifica-

slotted rin

terminology, the term “read” refers to the

process of|the DTE reading from the node, and the term

tion of reEirements for the DTE and with established

“write” re
node, i.e.
from the n

89 The aq
and WT:N 3

rs to the process of the DTE writing to the
hey are the reverse of the function as seen
bde.

tion of the node is undefined when both RD:N
re active at the same time.

7.12.3 DO:P to D7:P: Data lines

be met. ot implemented, the node sh
this lineMor any other purpose, and shall
though.the line were inactive when the D)
linezactive.

7.12.5 Control lines set by the node

7.12.5.1 General

all not use
behave as
TE sets the

When the node is disabled, the node shdll set these

lines as specified in 7.15.2.1. When the
comes enabled, it shall sel the lines as
7.15.4; thereafter while enabled the nod

2 node be-
specified in
e shall set

7.12.3.1 For read registers, the @llocation of data
lines shall be as specified in table.7. While enabled,
the node|shall set the dataclines as specified for
each regipter in 7.13; while_disabled, it shall act as
specified jn 7.15.2.

the lines as specified in 7.12.5.2 to 7.12.5]9.

7.12.5.2 ACK:N: Node read or write ackrjowledge

The node shall set ACK:N as specified in 7.13.2,
7.13.3,7.13.5, 7.14.2, 7.14.3 and 7.14.5.
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Table 8 — Read registers
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1m0
fto )
15 )

iser defined

Register Data lines

No. Code D7:P D6:P D5:p D4:pP D3:P D2:P D1:p DO:P
2’ 2 2 2! 2 2 2' 2°

0 SSR binary representation of source selected

1 Rx.SRC binary representation of source node address in received mini-packet

2 NODE binary representation of node’s own address

3 Tx.SR TDN TER 0 TCE TIG TAC TUS TBY

4 Rx.SR RDN BCE* RRJ RSS* LOG* BPR*: RTRY NEN

. bit 7 bit & bit 5 bit 4 bit 3 bit 2_ bit 1 bit 0

5 Rx.B data octet in received mini-packet

6 Rx.BG data octet in received mini-packet

7 Rx.G undefined

8 XS8R L2 L1 Lo AOK RON 1 RTPB RTPA
27 26 25 24 22 22 2! 20

9 Rx.SUM Receiver checksum

(see note|2)

10 Tx.SUM Transmitter checksum

(see note|2)

')TES
1 ltems

implemen

2 Rx.SU
values un

defined.

marked with an asterisk (%)°depend on the class of node and the options implemented; if not appliciable or not
ted, the line is inactive:

M and Tx.SUM apply to Enhanced Class nodes only; in Basic Class nodes they are reserved and the data line
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Table 9 — Write registers

Register Data lines

No. Code D7:p D6:P D5:P D4:.P D3:P D2:P D1:P DO:P
2’ 2° 2° 2¢ 2° 2 2' 2’

0 SSR binary representation of source selected

1 Tx.DST binary representation of destination node address for transmitted mini-packet

2 reserved [ undefined

3 reserved | undefined

4 Rx.CR 0 BCE* LGE* RSS* TRST RRST RTRY NEN
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 .

5 Tx.B data octet for transmitted mini-packet

6 Tx.BG data octet for transmitted mini-packet

7 Tx.G undefined

8 XCR 0 0 MTPB* MTPA* cTP* ROT* TTPB TTPA

9 RSUMCLRY} undefined

{see notq 2)

10 TSUMCLR | undefined

(see notd 2)

1 ) Mser defined

to }

15 )

NOTES

] ltems|marked with an asterisk (*).depend on the class of node and the options implemented; if not appligable or r'l

implemented, the value is 0.

2 RSUMCLR and TSUMCLR apply to Enhanced Class nodes only; in Basic Class nodes they are reserved.

7125.3

[TDN:N: Transmission done

The nodelshall set this line as follows:

NOTE 90

able (i.e. it is empty and no PERR message is

awaiting transmission).

b) When a transmitted mini-packet returns with re-

sponse NOT SELECTED IGNORED of a TRANS-

The active state of this line corresponds to the

TRANSMISSION DONE state of the node, and the inactive
state the TRANSMISSION IN PROGRESS state.

a) When a transmitted mini-packet returns with re-

32

sponse ACCEPTED, the node shall set TDN:N
active. TDN:N shall be set active within a time
such that if the DTE commands the transmission
of another mini-packet within 3 ps of TDN:N going
active, that mini-packet will go into the next but
one slot after the slot in which the first mini-
packet returned, if the next but one slot is avail-

c)

MIT COMPARISON ERROR is detected the node
shall keep TDN:N inactive until any back-off delay
required by 7.11.2 has expired, and then set it
active within the time specified in a)} counting
from the empty slot that ends back-off delay in-
stead of the returning mini-packet.

When a transmitted mini-packet returns with re-
sponse BUSY in the absence of TRANSMIT
COMPARISON ERROR, the node shall set TDN:N
as specified in b) for NOT SELECTED and |G-
NORED if AUTO-RETRY ON BUSY is OFF; if
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AUTO-RETRY ON BUSY is ON, the node shall
“keep TDN:N inactive until retransmission has
ceased (see 7:11.1.5.3) and then set it active
within the time specified in a) counting from the
empty slot that ends back-off delay instead of the
returning mini-packet.

d) The node shall set TDN:N inactive within 150 ns

1SO 8802-7:1991(E)

c¢) the returned mini-packet has the response BUSY
while AUTO-RETRY ON BUSY is OFF.

7.12.5.6.2 The node shall keep TER:N set active or
inactive as in 7.12.5.6.1 .until after it sets TDN:N to
inactive, unless the DTE resets transmission using
TRST of Rx.CR, in which case TER:N shall be set to
inactive until after TDN:N is set to inactive.

of WT:N going inactive when the DTE issues a

transmit command using Tx.BG or Tx.G.
NOTE 81 Tx.BG is a transmit command only when
the octd

in the n

d ¢
ini-packet; hence for other octets written using

Tx.BG the node does not set TDN:N inactive.

e) The ng
missio

de shall set TDN:N active when a trans-
b reset occurs (see 7.11.4).

92.5.4 RDN:N: Receive done

7.12.5.41
shall set R

When a mini-packet is received the node
DN:N active, within a time such that if the

DTE sets the node to READY using Rx.BG or Rx.G

within 2,5
can recei
after that i

7.12.5.4.2
150 ns afts
the node t

NOTE 92
octet being
mini-packet

1s of RDN:N becoming set active, the node
e a mini-packet in the next but one siot
n which this mini-packet arrived.

The node shall set RDN:N inactive within
br RD:N goes inactive when the DTE sets
b READY using Rx.BG or Rx.G.

Rx.BG sets the node to READY only when, the
ready is the highest numbered octet-in a
(see 7.13.4.8); hence when other octets are

read, RDN:Nl is not set inactive.

2.5.5 TCLK:N: transmission clock

The node

shall set TCLK:N ingctive each time that

a transmiried mini-packet is_output to the ring, in-

cluding ti
matic retr
active mo
after the
TCLK:N a

es when a mini<packet is output as auto-
y on busy. The)node shall set TCLK:N
e than O ng prior to setting TDN:N active
return of~& mini-packet, and shall set
tive atleast one ring bit period before

setting it ipactive~for each automatic retry.

71256 T

7.12.5.7 RTPA:N: received Type bit A

10 ns before RDN:N is set active and kee
within 50 ns before or after RDN;NDis’ s
RTPA:N shall be set aclive if Type bit A
ceived mini-packet was a ONE, otherwisg

7.12.5.8 RTPB:N: received Type bit B

10 ns before RDN¢NYS set active and kee

ive at least
it set until
bt inactive.
in the re-
inactive.

it set until

The node shall set REPB:N active or inaclive at least

within 50 ns before or dfter RDN:N is s
RTPB:N shalizxbe set aclive if Type bit B
ceived mini‘packet was a ONE, otherwisd

7.12.5:9- RINT:N: broadcast mini-packet ¢
message received

The node shall set RINT:N active or inact
30 ns before RDN:N is sel active and keeq
within 50 ns before or after RDN:N is s4
RINT:N shall be set active if the mini
which RDN:N goes active is either a
mini-packet or a logging message, othe
tive.

NOTES

93 If the BROADCAST RECEPT!ON control i
implemented, this line will be equivalent to
nal.

94 if the LOG RECEPTION control is OFF o

et inactive.
in the re-
inactive.

r logging

ve at least
it set until
bt inactive.
packet for
broadcast
'wise inac-

OFF or not
LOG:N sig-

not imple-

mented, this line will be equivalent to a BPR:N signal.

7.13 Reading from node

713 1—General

ER:N-transmiterrot

712.5.6.1 The node shall set TER:N to active or in-
active at least 20 ns before each time it sets TDN:N
active. TER:N shall be set to inactive unless any of
the following conditions apply, in which case it shall
be set to active:

a) the returned mini-packet fails the comparison
check specified in 7.41.2.4d);

b) the returned mini-packet has the response 1G-
NORED or NOT SELECTED;

When the node becomes enabled, the initial condi-
tions specified in 7.15.4 shall apply; thereafter while
enabled the node shall act as specified in 7.13.2 to
7.13.5.

7.13.2 Reading conditions

When the DTE sets RD:N to active, the node shali
carry out the actions specified in 7.13.3 to permit the
DTE to read data from the node, provided that the
following conditions apply:

33
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a) aregis

ter address in the range O to 10 has been

set by the DTE on the register address lines AO:P
to A3:P for at least 40 ns prior to RD:N being set

active;

NOTE 8

5  For register addresses in the range 9 to

15 see 7.13.5.

b) the DTE keeps RD:N set until after the node has

set AC

K:N active;

¢) the DTE maintains the register address set until

at leas

7.13.3 Read operation

The node

a) seton
ified b
lines;

b} set AQ

shall

the data lines DO:P to D7:P the data spec-
y the address on the register address

K:N active not less than 15 ns after the

data liphes have become set and not more than

320 ns

c) set AQ
RD:N ¢

d) return

e) take a

after RD:N becomes active;

K:N inactive not more than 250 ns after
oes inactive;

the data lines to the high impedance state

not leTs than 15 ns after ACK:N goes inactive;

| actions specified for the register.

7.13.4 Ragisters applicable to all nodes

registers
a req
“provided
when the

7.13.41 \Feneral.

7.13.4.2
node sha
source se

7.13.4.3
address).
shall pla

The node shall act’ on these
s specified in 7.13.4.2 to 7.93:4.10. Where
irement contains a qualification
.7 the action of the_noede is undefined
provision is not met.

egister 0: SSR\ -(source selector). The
| place thelkurrently set value of the
ector on data lines DO:P to D7:P.

Register1: Rx.SRC (receive source node

Provided that RDN:N is active, the node
ress he last

mini-packet received on data lines DO:P to D7:P.

7.13.4.4 Register 2. NODE (node address). The

node shal
lines DO:P

| place its own assigned address on data
to D7:P.

7.13.4.5 Register 3;: Tx.SR (transmit status register).
The node shall perform the following actions:

a) D7:P: TDN (transmit operation done): D7:P shall

be set

active if the control line TDN:N is set ac-

tive, and shall be set inactive if control line
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b)

s))

TDN:N is set inactive (see 7.12.5.3 for TDN:N); if
TDN is set active, then the node shall perform the
actions in b) to h) to allow the DTE to read the
status of the mini-packet whose return caused
TDN:N to be set active;

D6:P: TER (transmit error): when AUTO-RETRY
ON BUSY is ON, the node shall set TER active if
any of TCE, TIG and TUS are set active; when
AUTO-RETRY ON BUSY is OFF, the node shali
set TER active if any of TCE, TIG, TUS and TBY
are set active; after enabling (NEN) and transmit
thactive until
TDN next goes active, regardless-of the current
settings of TCE, TIG, TUS and TBY;

D5:P: the node shall set D5:P\inactive

D4:P: TCE (transmit comparison errotl): the n

shall set D4:P active iDthe returned mini-packet
fails the comparison check spl:cified in
7.11.2.4d); otherwise, inactive;

D3:P: TIG{{transmitted mini-packet [gnored by
destination ‘node): the node shall set D3:P active
if the response in the returned mini-phcket is G-
NORED; otherwise, inactive,

D2:P: TAC (transmitted mini-packet marked AC-
CEPTED by destination node): the node shall set
D2:P active if the response in the retyrned mini-
packet is ACCEPTED; otherwise, inacfive;

D1:P: TUS (transmitted mini-packet marked NOT

SELECTED by destination node): the

node shall

set D1:P active if the response in tHe returned

mini-packet is NOT SELECTED; othe

rwise inac-

tive;

DO:P: TBY (transmilted . mini-packet mar‘
BUSY by destination node): the nodp shall set
DO:P active if the response in the retirned mini-
packet is BUSY; otherwise, inactive.

7.13.4.6 Register 4: Rx.SR (receive status and node
status). The node shall perform the following ac-

tions:

b)

P . Il set D7:P
active if control line RDN:N is set active; other-
wise, inactive;

D6:P: BCE (broadcast reception on): the node
shall set D6:P active if the BROADCAST RECEP-
TION control is ON; otherwise inactive,

D5:P: RRJ (receiver reject): the node shall set
D5:P active if, since the source selector was last
set, the node has put the response NOT SE-
LECTED in a mini-packet addressed to the node;
otherwise, inactive;
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d) D4:P. RSS (source select/reject): the node shall
set D4:P active if the SOURCE SELECT/REJECT
control is set to REJECT; otherwise inactive.

e) D3:P: LOG (error message mini-packet received):
the node shall set D3:P active if the LOG RE-
CEPTION control is ON and the received mini-
packet for which RDN is active was an error
message; otherwise inactive;

fy D2:P: BPR (broadcast mini-packet received): the
node shall set D2:P active if the BCE control is

ISO 8802-7:1991(E)

b) if and only if the data octet set on the data lines
is the highest numbered mini-packet data octet
for the length of mini-packet in use, the node
shall act as specified for Rx.G in 7.13.4.9 a).

7.13.4.9 Register 7: Rx.G (receive go). The node
shall take the following action on this register pro-
vided that RDN:N is set active:

a) the node shall set RDN:N to inactive within the
time specified for RDN:N in 7.12.5.4.2, and set the

ON anfl The received mini-packel for which RDN
is active was a broadcast message: otherwise

g) D1:P: RTRY (auto-retry on busy): the node shall
set DY:P active if the AUTO-RETRY ON BUSY
.contro is ON; otherwise inactive;

h) DO:P: NEN (node enabled)f the node shall set
DO:P aftive if the node is enabled; otherwise in-
active.

NOTE In items e) and f), RDN:N and RINT:N are
both ‘active when one of these bits is active.

7.13.4.7 Register 5: Rx.B (read data octet). The
node shal] take action on this register provided that
RDN:N is get active.

The node| shall set a data octet from the last re-
ceived mini-packet on the data lines according te
the follow|ng rules:

a) if the gata octet being read is the first data octet
to be read since node enabling or receiver reset,
the daja octet shall be data octet G;

.each gubsequent octet being(read, without an
intervgning node enablement or receiver reset,
shall | be the next C4in the repeating
cycle §... (n— 1), 0... (n="1), 0... where n is the
numbgr of mini-packet Jdata octets applicable to
the sigt length in use;

ready to receive another minicpacket) within
such time as permits the fequirement in
7.12.5.4.1 to be met;

READY/BUSY status to READY (i.F become

b) the data placed on the data’ lines is updefined.

7.13.410 Register. 8: XSR (extended de status
register). The node shallitake the following actions:

a) D7:P: to-D5:P: L2 to LO: (mini-packet] data octet
count) the node shall set these lines to repre-
sent.the number of data octets in nfini-packets
forrthe siot length to which the node |s currently
set, as specified in table 10;

Table 10 — Representation of mini-pagcket data
octet count

Number of | L2 L1 1o
octets
2 inactive | active ihactive
4 active inactive inactive
6 active active inactive
8 inactive inactive ihactive

NOTE — These lines represent a moduluo § binary in-
teger, with the most significant bit on L2.

¢) for the
differe

purpeses’ of a) and b) it shall make no
hce Whether a data octet is read using

b) D4:P: AOK (all set up): the node shall
active if all the following conditions a

set D4:P to
bply, other-

Rx.B gqr RX:BG, or whether there is an interven- S .
ing octurrence of Rx G wise inactive:
NOTE 97  If the DTE reads more times from this register 1) the currently loaded own address in the node

than there are data octets in the mini-packet, without any
intervening Rx.G or an Rx.BG on the highest numbered
mini-packet data octet, the mini-packet data octets will be
re-read cyclically.

7.13.4.8 Register 6: Rx.BG (read data octet and go).
The node shall take the following actions on this
register provided that RDN:N is set active:

a) the node shall set a data octet on the data lines
as specified for Rx.B in 7.13.4.7; and then

is in the range O to 254;
2) RON is active [see item c)];

3) an input signal is present at the ring connec-
tor;

4) the node is enabled;

c) D3:P: RON (ring on): the node shall set D3:P ac-
tive if a passage of the ring gap immediately
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preceded by an empty slot has occurred within
the last 6 ms; otherwise inactive;

d) D2:P: the node shall set D2:P active;

e) D1:P: RTPB (received Type bit B): provided that
RDN:N is active, the node shall set D1:P active if
Type bit B of the last received mini-packet was
a ONE, and inactive if it was a ZERO;

f) DO:P: RTPA {received Type bit A): provided that
RDN:N is active, the node shall set DO:P active if

overflow, 65536 is lost at the high order end of the regis-
ter, and 1 gained at the low order end through carry-
round, corresponding to reduction modu,o 65535.)

7.13.5.2 Register 10: Tx.SUM: (Transmitter
checksum)

7.13.5.2,.1 in Basic Class nodes this register shall
be reserved. If the DTE sets this register address on
the address lines, the node shall keep ACK:N inac-
tive (i.e. not acknowledge the register address) and
shall set the data lines inactive.

Type BT A of the last received mini-packel was
a ONE] and inactive if it was a ZERO.

7.13.5 Other registers
7.13.5.1 Register 9: Rx.SUM: (Receiver checksum)

7.13.5.1.1| In Basic Class nodes this register shall
be reserved. If the DTE sets this register address on
the address lines, the node shall keep ACK:N inac-
tive (i.e. not acknowledge the register address) and
shall set the data lines inactive.

7.13.5.1.2| In Enhanced Class nodes, this register
shall represent a checksum as follows:

a) the checksum shall be set to 0 when the DTE
writes| RSUMCLR;

b) each flime that an odd numbered mini-packet
data gctet (1, 3, 5 or 7) is read using Rx.B*or
Rx.BG, the value of the octet shall be added to
the chiecksum;

c) each time that an even numbered\mini-packet
data gctet (0, 2, 4 or 6) is read~0sing Rx.B or
Rx.B@E, the value of the data gctet multiplied by
256 shall be added into the checksum;

d) the value of the data octet'set on the data lines
for the first time that " Rx.SUM is read following
RSU LR shall b&thé high order octet, and the
seconfl time the.low order octet, of a 16-bit inte-
ger that is congruent to the checksum taken
modulo 65 535, and is not equal to 0 unless no
data dctets have been read using Rx.B or Rx.BG
since the last occurrence of RSUMCLR;

7.13.5.2.2 In Enhanced Class nodes, t*is register
shall represent a checksum as follows:

a) the checksum shall be set to 0 when the DTE
writes TSUMCLR;

b} each time that an_odd numbered mini-pao%t
data octet (1, 3, 5.0r 7) is written using Tx.B or
Tx. BG, the valye/of the octet shall Qe added to
the checksum;

¢) each time“that an even numbered mini-packet
data éctet (0, 2, 4 or 6) is written usjng Tx.B or
Tx.BG, the value of the data octet multiplied by
256-shall be added into the checksun;

d)* the value of the data octet set on the data lines
for the first time that Tx.8UM is redd following
TSUMCLR shall be the high order ocfet, and the
second time the low order octet, of 4 16-bit inte-
ger that is congruent to the checksum taken
modulo 65535, and is not equal to § unless no
data octets have been written usipg Tx.B or
Tx.BG since the last occurrence of TSUMCLR,;

e) in Enhanced Class nodes ACK:N shgli be m‘
active (see 7.13.2).
NOTE 100 See note98 and note 99 to 7.13.5.1.2.

7.13.5.3 Registers 11 to 15: user defined registers

These registers are not standardized. If the DTE sets
these register addresses on the addresgs lines, the
node shall keep ACK:N inactive (i.e. npt acknowl-
edge the register address) and shall set the data
lines inactive

e) in Enhanced Class nodes ACK:N shall be made
active (see 7.13.2).

NOTES

98 Reduction modulo 65535 may be made after any ad-
dition without affecting the final result.

99 The algorithm is equivalent to adding odd numbered
octets into the low order eight bits, and the even num-
bered octets into the high order eight bits, of a 16-bit
register with end carry-round, with initial value being zero
and final value being that to be set on the data lines. (On
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NOTES

101 In DTEs in which the register address lines are di-
rectly connected to an internal bus, register addresses 11
to 15 may be used for internal communication in the DTE,
and so may appear at the node/DTE interface; the node is
required to ignore these.

102 In accordance with 7.1.2, nodes are permitted to use
these registers for functions other than those specified in
this standard, so long as it is possible to disable such
functions so that the node operates in compliance with
this standard.
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7.14 Writing to node

7.14.1 General

When the node becomes enabled, the initial condi-
tions specified in 7.15.4 shall apply; thereafter while
enabled the node shall act as specified in 7.14.2 to
7.14.5.

7.14.2 Writing conditions

ISO 8802-7:1991(E)

7.14.4.2 Register 0: SSR (Source selector)

The node shall set the SOURCE SELECTOR control
to the value on the data lines. DO:P shall be the least
significant bit and D7:P shall be the most significant
bit. The source selector shall become set to the new
value within a time such that at most one mini-
packet is received which comes from other than the
selected source.

7.14.4.3 Register 1: Tx.DST (Transmit destination
node address)

When the|DTE sets WT:N to active the node shall
carry out the actions specified in 7.14.3 to permit the
DTE to write data to the node, provided that the fol-
lowing conditions have been satisfied:

.a regigter address in the range 0to 1 or 4 to 10
has bepn set by the DTE on the register address
lines AO:P to A3:P for at least 40 ns prior the
WT:N Heing set active;

NOTE 1Pp3  For register address in the range 2 to 3
and 9 tg 15, see 7.14.5.

b) data has been set by the DTE on the data lines
DO:P tq D7:P for at least 15 ns prior to WT:N being
set act|ve;

c) the DTE keeps the data set until at least 30 ns
after the node sets ACK:N active;

d) the DTE keeps WT:N active until at least 30 ns
after the node sets ACK:N active;

e) the DTE keeps the register address ‘set for at
least 40 ns after WT:N is set inactive.

7.14.3 Wifite operation
The node fhall

a) act on|the data thatis on the date lines at the
same lime that"WT:N goes active in the way
specified for thesregister whose address is on the
registey address lines at that time;

b} acknowledge rnnopfinn of the data by setling

Provided that TDN:N is set to active,(dhe|node shall
put the value on the data lines into‘the Hestination
node address field of all mini-packets {fransmitted
(other than error message mini<packets) until a new
destination node address js\written by the DTE.

7.14.4.4 Register 4: RX.CR (Receive control and
node control)

The node shall \perform the following actions ac-
cording to thevalues on the data lines:

a) DO:PANEN (node enable): the action shall depend
onicboth the state of the control line TEST:N and
whether the node implements the| facility of
énablement by TEST:N:

1) if TEST:N is inactive or enablemeni by TEST:N
is not implemented, then if DO:P [is inactive
the node shall become disabled ap specified
in 7.15.1, and if DO:P is active the [node shall
remain enabled and shall not be reset to the
initial enabled state specified in 7.15.4;

2) if TEST:N is active and enablemenfi by TEST:N
is implemented, the node shall r¢main ena-
bled and shall not be reset to the [initial ena-
bled state specified in 7.15.4;

b) D1:P: RTRY (auto-retry on busy): if DOJP and D1:P
are active the node shall set the AYTO-RETRY
ON BUSY control to ON, if inactive tp OFF (see
7.11.14.5),

c) D2:P: RRST (receiver reset): if DO:P and D2:P are
active the node shall present mini-ppcket data

ACK:N active within 320 ns of WT:N becoming
active.

7.14.4 Registers applicable to all nodes

71441 General

The node shall act on these registers as specified
below. Where a requirement contains a qualification
“provided...”, the action of the node is undefined
when the provision is not met.

octet 0 al the next occurrence of either Rx.B or
Rx.BG, whichever occurs first;

d) D3:P; TRST {transmitter reset): if DO:P and D3:P
are active the node shal!

1) set TDN:N and TCLK:N to active, upon com-
pletion of any current transmission;

2) set TER:N and TER in Tx.SR to inactive, as 1);

3) cease retransmission of the last transmitted
mini-packet if it returned with response BUSY
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g9)

h)

while the AUTO RETRY ON BUSY control is
ON;

NOTE 104 If both TRST and RTRY are active,
then any transmission or retransmission in prog-
ress ceases, but AUTO-RETRY ON BUSY is left ON
(or set ON, if not ON already) so as to cause
retransmission of later mini-packets returning with
response BUSY,

4) put into mini-packet data octet 0 the data
octet written by the DTE at the next occur-
rence of either Tx.B or Tx.BG, whichever oc-

a) if the data octet being written is the first data
octet to be written since node enablement or
transmitter reset, the data octet shall be mini-

packet data octet O;

b) each subsequent octet being written,

without an

intervening node enablement or transmitter re-

set, shall be the next in the repeatin
(n—1), 0... (n—1), 0..., where n is the

g cycle O...
number of

mini-packet data octets applicable to the slot

length in use;

curp first;

D4:P: RSS (source select/reject control):

1) an| Enhanced Class node shall set the
SOURCE SELECT/REJECT control to REJECT
if O:P and D4:P are active; to SELECT if in-
actjve;

2) a Basic Class node shall take no action for
either state of the D4:P;

D5:P LIGE (log reception control);

1) an|Enhanced Class node shall set the LOG
RECEPTION control to ON if DO:P and D5:P
arg active; and take no action if inactive;

NOTE 105 Accordingly, from the time that a
node is enabled each occurrence of Rx.CR with
LGE inactive leaves the LOG RECEPTION control
OFF if it is already OFF, and ON if it is already, ON;
it can only be turned OFF by disablement. and re-
engblement.

2) a Basic Class node shall take_no action for
either state of D5:P;

D6:P BCE (broadcast reception.control):

1) an| Enhanced Class,"node shall sel the
BRPDADCAST RECEPTION control to ON if
DOJP and D6:P_are-active, to OFF if inactive;

2) a Basic Class node shall take no action for
either state of D6:P;

NOTE106 In a Basic Class node, broadcast re-

TJ ea

ues,;

d) for the purposes of a) to ¢) it shali

ference whether a data-octet is wii

Tx.B or Tx.BG, or whether'there is an
occurrence of Tx.G.

7.14.4.6 Register. 6:Tx.BG (Write data og

The node shall take the following actig

register provided that TDN:N is set activg:

a) the.node shall store the data oclet ¢
lines as specified for Tx.B in 7.14.4.5;

b) if, and only if the data octet set on thg
is the highest numbered mini-packet

tet and go)
ns on this
n the data
and then

data lines
data octet

for the length of mini-packet in us¢, then the

node shall act as specified for Tx.G in

7.14.4.7 Register 7: Tx.G (Transmit go)

The node shall take the following acti

register provided that TDN:N is set activg:

a) the node shall set TDN:N to inactive]
time specified for TDN:N in 7.12.5.3
as specified for a transmit command

b) the node shall ignore data placed ¢
lines.

7.14.47 a).

on on this

within the
n), and act
n7.11.2.1;

n the data

7.14.4.8 Register 8: XCR (Extended modg control

register)

ception is set by an operator control.

D7:P: the node shall ignore this line.

7.14.4.5 Register 5: Tx.B (Write data octet)

The node shall take action on this register provided
that TDN:N is set active.

The node shall store the data octet set on the data
lines as a mini-packet data octet for the next mini-
packet to be transmitted according to the following
rules:
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Provided that TDN:N is active, the node shall per-

form the following actions:

a) DO:P: TTPA {mini-packet Type bit A)
on DO:P shall be put into Type bit A

. the value

of all mini-

packets transmitted until the next occurrence of

XCR;

b) D1:P: TTPB (mini-packet Type bit B)
on D1:P shall be put into Type bit B

. the value
of all mini-

packets transmitted until the next occurrence of

XCR;
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c) D2:P: ROT (reject on type) and D3:P: CTP (control
type reception):

1} an

Enhanced Class node shall set the TYPE

SELECT/REJECT control to OFF if CTP is in-

acti

ve, to SELECT if CTP is active and ROT is

inactive, and to REJECT if both CTP and ROT

are

2) aB
for

NOTE 107

active;

asic Class node shall not take any action
any state of these lines;

ISO 8802-7:1991(E)

71453 Register 10: TSUMCLR

7.14.5.3.1 In Basic Class nodes, this register shall
be reserved. If the DTE sets this register address on
the register address lines, the node shall keep
ACK:N inactive (i.e. not acknowledge the register
address) and shall ignore the data on the data lines.

714.5.3.2 An Enhanced Class node shall set the
transmitter checksum to 0 as specified in 7.13.5.2.2
a) and ignore the data on the data lines, and set

AN - nebivofloaan 7 44 OV

A Basic Class node always functions

as fpr the OFF state.

Mo aoitve (oCCT o)

d) D4:P: MTPA (type bit A mask):

1) an Enhanced Class node shall set the value

7.14.5.4 Registers 11 to 15: user defined

These registers are not standardized.

registers

The node

shall keep ACK:N inactive {i-e/not acknowledge the
register address) and shallyignore the data on the

the
D4:

2) a B
eith

of Jype bit A in the TYPE BIT MASK used by

TYPE SELECT/ REJECT control to ONE if
P is active, to ZERO if inactive;

asic Class node shall take no action for
er state of this line;

e) D5:P: MTPB (type bit B mask):

1) an
of 7
the
D5:

2) a B
eith

f) D6:P a

Fnhanced Class node shall set the value
ype bit B in the TYPE BIT MASK used by
TYPE SELECT/REJECT control to ONE if
P is active, to ZERO if inactive;

asic Class node shall take no action for
er state of this line.

nd D7:P: the node shall ignore thése' lines.

‘4.5 Other registers

7.14.51

egisters 2 and 3: réserved registers

data lines.

NOTE 108 See notes_ 101 and 102 to 7.13.5.p.

7.15 Enabling and disabling
7.151 Disabling

7.1541.1 The node shall be in the disabled state:
a) immediately on powér-—up;

b) after a disable command (NEN of Rx.CR) from the
DTE if TEST:N is inactive or not implenented;

c) when TEST:N is inactive, if |the last
enable/disable command was disable, or no
enable/disable command has been isgued by the
DTE since power-up;:

d) when PFD:N becomes active while auxiliary

power is enabled.

These reglisters are reseyved. If the DTE sets one of
these regjster addresses on the register address
lines, the|node shall\keep ACK:N inactive (i.e. not
acknowledge the_register address) and shall ignore
the data dn the\data lines.

7.151.2 For the conditions in 7.15.1.1 b
node shall enter the disgbled state not Ia

passage of the ring gap through the nodg.

7.15.1.3 Disabling shall not cause corru

to d), the
er than the

htion of the

ring traffic at the ring connector.

CLR

NOTE 109

7.14.5.2.1

In Basic Class nodes, this register shall

With some designs it is necessary to syn-
chronize disablement with:the ring gap in order to meet
this requirement.

be reserved. If the DTE sets this register address on
the register address lines, the node shall keep
ACK:N inactive (i.e. not acknowledge the register
address) and shall ignore the data on the data lines.

7.14.5.2.2 An Enhanced Class node shall set the
receiver checksum to 0 as specified in 7.13.5.1.2 a)
and ignore the data on the data lines, and set ACK:N
active (see 7.14.2).

7.15.2 Disabled state

7.15.2.1 Control lines

In the disabled state those control lines
controlled by the node shall be set as fol

a) RDN:N: inactive;

which are
lows:
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b) TDN:N: active;

¢) TCLK:N: active;

d) TER:N: inactive;

e) RTPA:N: undefined;
f) RTPB:N: undefined;

g) RINT:N: inactive.

d) other data lines: undefined.

7.15.2.6 Write registers

7.15.2.6.1 In the disabled state, the node shall take
action on the write register 4 (Rx.CR) as specified in

7.15.2.7.

7.15.2.6.2 The write conditions and the write oper-
ation shall be as specified in 7.14.2 and 7.14.3.

it i Tx.BG and
OTE 110 Wmm—u&mmmﬂgmwﬂ
N responcs ony to Tx.G) shall not cause the node to trapsmit mini-

the conditipns specified in 7.13.2 and 7.142 are met;
ACK:N is npt dependent upon the enable or disable states.

7.15.2.2 Read registers

7.15.2.2.1 | In the disabled state, the node shall take
action on the read registers 2, 4 and 8 (NODE, Rx.SR
and XSR] as specified in 7.15.2.3, 7.156.24 and
7.15.2.5.

7.15.2.2.2 | The read conditions and read operation
shall be ap specified in 7.13.2 and 7.13.3 for enabled
nodes.

7.15.2.2.3 | Action on other registers is undefined.

7.15.2.3 Register 2: NODE (node own address)

The node|shall place its own assigned address on
data lines| DO:P to D7:P.

7.15.2.4 Register 4: Rx.SR (read status and node
status)

The node [shall perform the following actions:
a) DO:P NEN: the node shall set DO:P inactive;
b) other data lines: all inactive.

NOTE 111 NEN overrides all other controls.

7.15.2,5 Register.B: XSR (extended mode status
register)

packets.
7.15.2.6.4 Action on other registers is undefined.

7.15.2.7 Register 4: Rx.CR{receive contfol and .
node control)

If the DTE sets DO:P{NEN) active, the node shall be-
come enabled asispecified in 7.15.3; if the DTE sets
DO:P inactive/ the node shalt remain didabled. The
action for the)settings of other lines is urdefined.

7.15.3 -Enabling

7.45:3.1 Subject to the requirement of 1.15.3.2, the
node shall enter the initial enabled stafe not later
than the first passage of the ring gap through the
node after

a) TEST:N goes active if TEST:N is implemented;

b) an enable command (NEN of Rx.CR) from the
DTE.

7.15.3.2 The node shall not become enapled unm
PFD:N is inactive when auxiliary power|is ena
in the node.

7.15.3.3 Enabling shall not cause corrugtion of ring
traffic at the ring connector.

NOTE 112  With some designs it is necespary for the
node to synchronize enabling with the ring gap in order
to meet this requirement.

The node shall perform the following aclions:

a) D7:P L2 to D5:P: LO (mini-packet data octet
count): the node shall set these as specified in
7.13.4.10;

b) D4:P AOK ({all set up): the node shall set D4:P
inactive;

c) D3:P RON (ring on): the node shall set D3:P ac-
tive if a passage of the ring gap immediately
preceded by an empty slot has occurred within
the last 120 ps: otherwise, inactive;
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154 tnitial-emabled-state————
7.15.4.1 Control lines

In the initial enabled state each control line that is
controlled by the node shall be set as follows, and
shall remain so set until any requirement in 7.12,
7.13 and 7.14 changes its status (to active, inactive,
or undefined):

a) RDN:N: inactive;

b) TDN:N: active;


https://standardsiso.com/api/?name=ed9edff9bef0e52b653e64bdf33ddae6

c) TCLK:N: active;
d) TER:N: inactive;
e} RTPA:N: undefined;
f) RTPB:N: undefined;
g) RINT:N; inactive.

NOTE 113  ACK:N responds only to RD:N and WT:N while
the conditions specified in 7.13.2 and 7.14.2 are met,

ISO 8802-7:1991(E)

4) D4:P: RSS: if the node was enabled by Rx.CR,
as set then; if the node was enabled by
TEST:N, inactive; in both cases, until the next
occurrence of Rx.CR;

5) D3:P: LOG: inactive until a mini-packet has
been received,

6) D2:P: BPR: inactive until a mini-packet has
been received;

7) D1:P: RTRY: if the node was enabled by

ACK:N is rfot dependent upon the enable or disable sfates.

7.15.4.2 Read registers

The node|shall act on read registers as specified in
7.13 except as follows:

a) Regis{er 0. 8SR: the source selected shall be 0
(NONH) until the DTE has written a source using
SSR;

b) Regisler 1: Rx.SRC: the mini-packet source shall
be unfdefined until RDN:N goes from inactive to
active

c) Regisler 3: Tx.SR: until TDN:N goes inactive, the
data lines shall be set as follows:

1) D7|P: TDN; active;

2) D6[P: TER: inactive;
‘3) D5[P: inactive;

4) D4P: TCE: inactive;

5) D3{P: TiG; inactive;

6) D2IP: TAC: active;

7) D1P: TUS inactive;

8) DOP:ABY: inactive;

Rx.CR, as set then; if the node was enabled
by TEST:N, inactive; in both Cases, until the
next occurrence of Rx.CR;

8) DO:P: NEN: active untildisabied;
e) Register 8. XSR: D&:R2 RTPB and PO:P: RTPA
shall be undefined~until a mini-packet has been

received; othercdata lines shall be @s specified
in 7.13.4.10.

7.15.4.3 Write registers

The node"shall act on write registers |6 and 7 as
specified in 7.14 except as follows:

Fhe value of the transmitted mini-packet|destination,
data octets and type bits shall be undefined until the
DTE has written values using Tx.DST, Tx|BG or TX.G,
and XCR respectively.

8 Specification for monitor

8.1 Compliance

8.1.1 Product designation

In claims of compliance the product shall be desig-
nated as

a) Basic Class or Enhanced Class;

b) supporting 7 or 15 slots;

c) having a Class |, It or lll repeater segtion.

d) Register 4: Rx.SR: the data lines shall be set as

follows:
1) D7:P: RDN: inactive;

2) D6:P: BCE: if the node was enabled by Rx.CR,
as set then: if the node was enabled by
TEST:N, inactive; in both cases, until the next
occurrence of Rx.CR;

3) D5:P: RRJ: inactive until a mini-packet has
been rejected;

8.1.2 Condition as supplied

The product shall be supplied in such condition that
when physically installed, and connected to the ring
and mains power supply, it complies with the re-
quirements of this part of ISO 8802.

NOTE 114  The product is not precluded from complying
with specifications that differ from this clause, provided
that it can be set to a mode of operation in which it com-
plies with this clause and in which all conflicting features
are rendered non-operational.
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8.1.3 Limitations
The functions at the ring connector interface shall

be restricted to those expressly specified or ex-
pressly permitted.

8.1.4 Options

8.1.4.1 Implementor options

The following shall be at the option of the

b) how the options in 8.1.4.2 are implemented;

¢) if the monitor is capable of operating i

nawayin

conflict with the requirements specified in this
clause (see 8.1.2), the means by which the mon-
itor is set to a mode of operation in which it

complies;

d) the maximum continuous power supply current
drawn by the monitor from the ring for powering

the repeater section.

implementpr:

a) class of repeater (Class |, Il or I} (see 8.6.8);

b) capabil|ty of operating with each of 40-bit, 56-bit,
72-bit 4nd 88-bit slots (Basic Class 40-bit slots
only);

c) capabiljty of operating with 1 to 7 slots, or 1 to
15 slotg;

d) manual or automatic ring sizing;
e) generalion of error messages to logging station;
f) error oyerflow at 128 or 256 errors (see 8.10.1.3);

g) inclusign of a slave power supply unit (see
8.4.5).

8.1.4.2 Supplier options
The following shall be at the option of the supplier:

ns of setting the length of\slot, if the
is Enhanced Class (see item.c) of 8.3);

a) the m
monito

b) the mepns of setting the number of slots, if the
monitof uses manual ringsizing (see item d) of
8.3);

c) the form of display ofinformation to the operator.

8.1.4.3 Undefined-actions

Wherever |nca requwement an ac’uon of the monitor
is stated tc
option of the lmplementor but shall not COHﬂICt wnth
any other requirement.

8.1.5 Information to be provided by the supplier
The documentation associated with the product shall
include the following:

a) which of the options in 8.1.4.1 are implemented,
and if the monitor can be set to operate accord-
ing to either alternative for an option, the means
by which one alternative is selected in operation;
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8.2 Connectors
8.2.1 Ring connector plug

8.21.1 Mechanical

The monitor shall be provided with a shr
screened 15-way male contact connector
with the specificationZin 6.2.1.

8.2.1.2 Electricalcharacteristics

buded ’

complying

8.2.1.21._For both Data In Pairs the impedance

across_the two conductors of the pair sh
tween 90 O and 150 © measured at 5 MH;
monitor is powered up.

all be be-
r when the

8.2.1.2.2 The d.c. resistance between paifs shall be

such that the power consumption and t
guirements of 6.3 are satisfied.

NOTE 115 Means such as centre-tapped tn
will be needed to separate the high-freque

ansfer re-

ansformers
hcy signals

from the d.c. power and provide the above impedance and

resistance characteristics.

8.21.23 The Vg

ground (see 8.2.2).

line shall be connectd

8.2.2 Ground terminal

The monitor shail be provided with an e
minal for connection to local ground, for
the mains power supply does not provi
ground connection.

dto lc‘

ternal ter-
use where
je a good

Only if the monitor does not incorporate a slave
power supply (see 8.4.5), then the monitor shall be
fitted with a slave power supply connector as speci-
fied in 6.2.2.

8.3 Operator controls

The monitor shall have the following operator con-
trols:

a) a mains power switch ON/OFF;
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b) a start/restart control;

c) a slot length control, for Enhanced Class moni-
tors only; the control shall be capable of being
set to each of 40-bits, 56-bits, 72-bits, and 88-bits,
and to no other value;

d) a slot number control, if the monitor implements
manual ring sizing; in this case, the control shall
be capable of being set to every value in the
range 1 to 7 or 1 to 15, for monitors supporting
maxima of 7 and 15 slots respectively, and to no

ISO 8802-7:1991(E)

is switched on, since it is controlled by the monitor master
power supply.

8.4.2.3 The continuous current drawn shall not ex-
ceed 150 mA for any input voltage between 21 V and
28 V d.c., and shall not exceed 120 mA at an input
voltage of 28 V d.c.

8.4.24 The surge current on power-up shall not
exceed 500 mA.

greateér number;

e) a conjrol to clear all error indications and error
countg;

if the| monitor implements the error message
transmission function, a control to enable or dis-
able this function;

g) a control to select random or zero data check
packet modes;

h) a cortrol to inhibit automatic restart (for test
purpoges only).

NOTE 116| Controls g) and h) may be mounted inside the
monitor heusing since they are only required during test
conditions

8.4 Power supply

8.4.1 Polwer source for logic functions
n

The monjitor shall draw power for dogic functions
m the |ring and attached slave _supplies, or from
al mains supply, or both. Wherel power is drawn

from the ring and attached slave power supplies, the

requiremgnt of 8.4.2 shall be-gatisfied.

8.4.2 Power drawn from ring and attached slave
power supplies

8.4.21 The’positive feed shall be from the four Pair
A condudgtofs (two signal input and two signal out-

842 5—Where—etrrent—is—drawn—froma pair, the
current shali be drawn equally to within 10 % from
each member of the pair when theysamle voltage is
present on each membeér of the pair.

8.4.3 Power transfer

8.4.3.1 Power supplied from the ring a{ the Data In
pins shall be made available at the Daja Out pins,
and vice versa,cless the power consumed by the
monitor.

8.4.3.2 Power supplied at the slave power supply
connector or from a slave power supply incorpo-
rated’in the monitor shall be made avallable to the
ring,at both the Data In and Data Out pjins, less the
power consumed by the monitor.

8.4.3.3 Where current:is drawn from |a pair, the
current shall be drawn equaliy to withig 10 % from
each member of the pair when the samje voltage is
present on each member of the pair, [the voltage
being measured with respect to the mean of the
voltages on the membars of the corresponding pair
(Data In or Data Out) carrying the oppogite polarity
d.c. supply.

8.4.3.4 Current fed into a pair shall|be divided
equally to within 10 % belween the twqg conductors
when they present the s¢ame load.

8.4.3.5 The monitor shall accept a cufrent at any
of the power supply points of 2A withou{ damage or
overheating.

8.4.4 Master power supply

put) and the positive line connector for a slave
power supply. The negative feed shall be from the
four Pair B conductors and the negative line con-
nector for a slave power supply.

8.4.2.2 The logic functions shall comply with this
clause of this standard when both the voltage at the
ring connector lies between 21V and 28 V d.c. and
the monitor is switched on.

NOTE 117  Apart from a brief delay when the monitor is
switched on and off, and apart from fault conditions on the
ring, the ring d.c. voltage will be present while the monitor

8.4.4.1 The monitor shall be equipped with a mas-
ter power supply unit.

NOTE 118  The function of the master power supply unit
is to generate a control voltage on the ring, that causes
the slave power supply units to supply operating power
to the ring.

8.4.4.2 The positive feed from the master power
supply shall be to the four Pair A lines (two Data In
and two Data Out), and the negative feed shall be to
the Vg, line.
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8.4.43 The master power supply shall be capable
of delivering up to a maximum chosen by the
implementor in the range 0,2 A to 0,5 A d.c. at the
ring connector.

8.4.44 The voltage at the ring connector shall not
exceed 28 V d.c., and shall not be less than 27 V
while the current drawn by the load does not exceed
the maximum current capability of the master sup-

ply.

8.6 Production of output

8.6.1 Power-up condition

The monitor shali produce continuous output on
both Pair A and B whenever the d.c. power supply
at the ring connector lies between 21 V and 28 V; the
output shall begin within 1 s of the power being ap-
plied.

8.6.2 Waveform

8.4.45 When all pins at the ring interface are
short-circuited, the current from the master power
supply shall not exceed 1 A and neither the master

The output waveform shall be as specified in 6.4.2.

power sup
be damage

NOTE 119
limiting tech
to power do

84.4.6 Th
ter power g
8.6.1.

ly nor any other part of the monitor shall
d.

This may be achieved either by current-
hiques or by causing the master power supply
wn under such conditions.

b conditions governing whether the mas-
upply is on or off shall be as specified in

8.4.5 Slavp power supply unit

8.45.1 At
tor may in
which case
isfied:

a) the poy
power f
10.3;

b) the sla
off whe
and off
master
slave p
10.4 shd

the option of the implementor, the moni-
corporate a slave power supply unit, in
the following requirements shall be sat4

ver rating and a.c. components_of the
butput shall be as specified jin” 10.2 and

e power supply shall be 'switched on and
the master power supply is switched on
if this is achieyed-by detection of the
power supplyvolage, as for separate

bwer supplies)_then the requirements of

Il be satisfied:

8.5 Mode of.operation

8.6.3 Modulation

The output shall be continugusly modulat
resent an uninterrupted stream of bits. The
method shall be as specified in 4.1. The b
up the bit stream shall be as specified
mode of operation,

8.6.4 Free-standing frequency

When no.input signal is present at the rin

ed to rep-
encod

ts making
for each

g connec-

tor Data\In lines, and when any requirement speci-

fies that the monitor output frequency be
by (the frequency of input, if any, the d
quéncy at the Data Out lines shall lie
9,85 Mbps and 10,15 Mbps.

8.6.5 Signal capture range

inaffected
utput fre-
between

of the start/restart mode (see 8.7.4) it sha

output a

When the monitor enters the synchroniza[on phase
I

signal with the same frequency as the in
whenever the input signal has a steady fre
the range 8,5 Mbps to 11,5 Mbps.

8.6.6 Low error range

Whenever a steady signal, encoded as a
ture with mini-packets such that the only
guired by the monitor is to change the mg
bit to ZERO, with a frequency between
and 10,75 Mbps and with the waveform s

ut signal
guency in

slot struc-
action re-
nitor pass
9,25 Mbps
becified in

8.6.2 is presented to the input, no more tman 10 bit-

errars shall occur per 10 min averaged

ver a 3 h

8.51 The monitor shall have the following modes
of operation:

a) start/restart mode, as specified in 8.7;
b) run mode, as specified in 8.8;
c) resynchronization mode, as specified in 8.9.

8.5.2 In all modes, the requirements of 8.6 shall be
satisfied.
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period. Outside the low error range the error rate is
not specified and may be greater.

8.6.7 Sensitivity

The monitor shall satisfy the sensitivity specified in
6.6.5.

8.6.8 Phase locked loop characteristics

The monitor shall satisfy the requirements specified
in 6.6.6 and 6.6.7 for a Class I, It or |l repeater.
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8.6.9 Delay

When there is present at the ring connector Data In
lines an input signal comprising bits that the monitor
is required to output (modified or unmodified), the
delay between input and output shall be as follows:

a) there shall be fixed delay not exceeding 4,5 bit-
periods; this delay shall not vary under steady
operating frequency and temperature and shall
be unaffected by the content of the bit stream;

I1SO 8802-7:1991(E)

the master power supply on until the monitor is
turned off.

8.7.3 Start phase

8.7.3.1 The monitor shall then output to the ring a
continuous series of slot structures complying with
4.2. Each slot shall be of 40 bits long for Basic Class
monitors and the length to which the slot length
control is set for Enhanced Class monitors, and shall
contain one start mini-packet of the same length, in

NOTE 120 The fixed delay comprises a maximum of
4 bit-periods for processing by the monitor plus an al-
lowancp for PLL phase error and delay in the cable
betwegn the monitor and the ring connector. The half
bit-period is an arbitrary value to distinguish between
four plls some lag and five minus some lead; far
smaller values of phase error than 1/2 bit are normally
'neede to meet other performance requirements.

b) There|shall be an additional variable delay pro-
vided |[by padding storage of from 0 to 40 bit-
periods for Basic Class monitors, and from 0 to

eriods for Enhanced Class monitors;

¢) The vdriable delay shall be capable of being set
manuglly in the case of monitors with manual
ring sjzing, and automatically in the case of
monitgrs with automatic sizing, in each case to
0, to the maximum value specified in b), and to
intermediate values in steps not exceeding 8 bit-
periodp.

NOTE 121 The variable delay is required to adjust
the total number of circulating bits for ring sizing.

8.7 Stant/restart mode

91 Inijation of start/restart mode

8.7.1.1 The start/restart mede shall be initiated by
a) an opdgrator turning'the monitor on;

b) an opgrator eausing a manual restart using the
manudl restart control;

C) overflawaf error counters (cnn 8401 ’2)

et 1 P L e A
wirictthe—firsttwobits—=re—settoONEqjand the re-

mainder to ZERO.

8.7.3.2 The signal freguency,shall bg¢ the free-
running frequency of the monitor and sHail be unaf-
fected by the frequency of any/input fron the ring.

8.7.3.3 Input from the~ring, if any, shall cause nei-
ther any change to_the output bit stream nor the
logging of errors¢

8.7.3.4 The-start transmission phase shpll continue
until the gynchronization phase begins.

8.7.4* Synchronization phase

8741 The synchronizétion phase shali

a) begin not less than 1,25 s after the |start trans-
mission phase begins;

b) last not less than 1,25 s and not morg than § s;

c) be completed not later than 10 s aftpr the start
transmission phase begins.

the ring to the input from the ring. The|output fre-
quency shall then be determined dynamically
through the interaction of ring compdnents, and
shall no longer be set by the monitor ffee-running
frequency.

8.7.4.2 The monitor shall phase-lock thf output to

8.7.4.3 The monitor shall continue to optput a slot
structure as specified in 8.7.3.1.

8.7.1.2 Upon initiation of the start/restart mode, the
monitor shall act as specified in 8.7.2 to 8.7.7, in the
sequence specified.

8.7.2 Master power supply

The monitor shall immediately turn the master
power supply on if it is not on already. Providing that
no electrical failure, such as loss of mains power or
a short-circuit on the ring causes automatic shut off
of the master power supply, the monitor shall keep

8.7.44 The input bit stream shall not cause any
change in the output bit stream other than a change
in the number of slots and gap bits. Errors in the in-
put bit stream shall not cause any error reporting
procedures to be performed.

8.7.4.5 By the end of the synchronization phase,
provided that the bit stream input from the ring ex-
actly reproduces the bit stream output to the ring,
the monitor shall have established a stable slot
structure as specified in 8.7.5 if ring sizing is man-
ual, and as specified in 8.7.6 if the ring sizing is au-
tomatic.

45


https://standardsiso.com/api/?name=ed9edff9bef0e52b653e64bdf33ddae6

ISO 8802-7:1991(E)

8.7.4.6 All siots shall be of the same length as es-
tablished in the start phase (see 8.7.3.1).

8.7.5 Manual ring sizing

Provided that the operator has set a number of slots
and an amount of padding storage that produce a
gap of between 2 and 255 bits, the monitor shall
output that number of siots per ring cycle, shall
count the resultant number of gap bits, and shall
make the count available for display. If the number
of slots and_amount of padding set by the operator

¢} where the number of circulating bits is equivalent
to the maximum number of slots that the monitor
can support (7 or 15) plus a number of gap bits
in excess of 255, the action of the monitor is un-
defined.

8.7.7 Completion of start/restart mode

On completion of the synchronization phase, the
monitor shall enter run mode as the gap is oulput
by the monitor.

does not
the action

NOTE 122
of gap bits
sive numbe

roduce a gap of between 2 and 255 bits,
pf the monitor is undefined.

On entering run mode, an insufficient number
will cause a “one in gap” error, and an exces-
I of gap bits will cause a “ring break” error.

8.7.6 Automatic ring sizing

8.7.6.1 Sy
monitor in
establish 4

bject to the qualifications in 8.7.6.4, a
corporating automatic ring sizing shall
slot structure that has a number of siots

in the range 1 to 15 inclusive and a number of gap

bits in the

8.7.6.2 Th
lection of
padding sf
a slot.

8763 W
these reqy
put any sl
slots, accq

range 4 to 11 inclusive.

is slot structure shall be produced by se-
the number of slots and the insertion of
prage not exceeding the number of bits in

nile seeking a slot structure satisfying
irements, the monitor is permitted 1o \out-
pt structure which has 1 to 7 or_4\to 15
rding to the maximum numbenr.of siots

supported) and a gap of 2 to 255, and shall not output
any slot structure outside this range.

8.7.6.4 The requirement of 876.1 shall be met
whenever [the number of circulating bits, with no

padding sf]
equivalent

brage in use, does not exceed the number
to 7 slots ant\11 gap bits; when this

number i exceeded,{dhe following qualifications
shall apply:
a) at the gptionyofithe implementor the monitor may

be abl

to establish slot structures as specified

8.8 Run mode

8.8.1 Duration of run mode
Once the monitor has entered 'fun mode |it shall re-
main in run mode until the(irst of the following

curs:

a) loss of slot structure (see 8.8.3);

b) count of &dll errors exceeds set [imit (see
8.10.1.3)%

¢) the.monitor is turned off.

8.8.2 Interpretation of input bit stream

NOTE 123  This clause does not specify a unique inter-

pretation of all possible combinations of erroil conditions.

Accordingly, in the event of multiple errors,| more than

one interpretation is possible.

The monitor shall continuously examine the input bit

stream and act on it as follows:

a) when a single error occurs, the monit
correctly for that error;

b} when multiple errors occur, the monit
correctly for at least one of the errors

¢) then, when multiple errors occur and
errors is a loss of slot structure, the m
act as specified for the loss of slot str
less the errors cause an overflow o
counter, in which case the restart requ

DY shall‘t

br shall act

one of the
bnitor shall
ucture, un-
the error
ired for an

in 8.7.§.17when the number of circulating bits
does not exceed the number equivalent to 15
siots and 11 gap bits; in this case, the monitor
shall be capable of establishing a correct slot
structure for every number of bits up to this
value;

b) where the number of circulating bits is equivalent
to the maximum number of slots that the monitor
can support (7 or 15) plus a number of gap bits
in the range 12 to 255, the monitor shall establish
a slot structure in which the number of slots is
the monitor’'s maximum, with a gap in the range
12 to 255 bits;
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3 b over the
resynchronization required for loss of slot struc-
ture.

8.8.3 Slot structure

8.8.3.1 The monitor shall continuously check that
the slot structure is maintained. The correct slot
structure shall comprise the number of slots set
during the synchronization phase, each slot having
the first bit set to ONE, plus the number of gap bits
set during the synchronizalion phase, each gap bit
being a ZERO. While the siot structure input to the
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monitor from the ring remains correct, the monitor
shall output the same slot structure to the ring.

8.8.3.2 The following errors shall constitute a loss
of slot structure:

a) a ZERO bit in the input from the ring where, as

determ

ined by comparison of the input with the

slot structure established by the monitor, there

should
(LOST

b) a ONE
determ
siot st
should

he abg
error).

8833 W

be the ONE bit that is the first bit in a slot
LEADER error);

ISO 8802-7:1991(E)

8.8.4.3.2 When an input mini-packet has the
full/empty bit set to ONE (i.e. full}, ad the monitor
pass bit set to ZERO, the monitor shall

a) output the mini-packet with the full/empty bit
changed to ZERO;

b) if the destination node address is other than O,
perform the error reporting procedures specified
in clause 10 for SECOND PASS FULL errors.

NOTE 124 If the destination node address is 0, then the

bit in the input from the ring where, as
ned by comparison of the input with the
ucture established by the monitor, there
be a gap bit (ONE IN GAP error);

ence of input from the ring (RING BREAK

hen Joss of slot structure occurs, the

monitor slall exit from run mode and enter resyn-

chronizati
the erro
clause 10.

n mode (see clause 9) and shall perform

reporting procedures specified in

8.8.4 Minj-packets

8.8.4.1 Piocessing of mini-packets

Mini-packd
the ring in
changes t
fied in 8.8
mini-packs

ts input from the ring shall be output.to
the same slot in which they arrived’ No
b the mini-packet other than those) speci-
4.2 to 8.8.4.7 shall be made., Where the
t satisfies the conditions applying to one

.nore changes, each change shall\be made.

8.8.4.2 Parity

Each mini{

mmi-packet 1s either a start INIHI-DECR@[ Dr an ervor

message, see 8.8.4.6.

8.8.4.3.3 When an input mini-packet| has the
full/empty bit set to ZERO and the monitpr pass bit
set to ONE, the monitor shall~output the rpini-packet
with the monitor pass bit(set to ZERO. No error re-
porting procedure is_required.

8.8.4.4 Sending check mini-packets

When an inpGt mini-packet has both fulifempty and
monitor pass bits set to ZERO, and when the monitor
does ‘hot need the empty slot for a faull message,
the dnonitor shall output the mini-packpt with its
destination address, source address, |and data
octets changed to either all ZEROs or [o pseudo-
random numbers, according to the setfing of the
check mini-packet control (see item g) of|(8.3).

NOTE 125
at ZERO.

The full/empty bit thus remaing unchanged

8.8.4.5 Receiving check mini-packets

8.8.4.51 When input mini-packet is

a) in a slot that is the nth slot after the omne in which

packet shall be.output to the ring with the - ;
parity bit $o that the naimber of ONE bits in the slot a check mini-packet was output, where n is the
is even. Iflan input(mini-packet has an odd number number of slots in the slot structure |set by the
of ONE bilk, the mewitor shall monitor (i.e. the slot js the same slot| having re-
turned from its journey round the ring); and
a) changq the parity bit if no other bits in the mini- . . .
packetlareehanged: b) with the full/empty bit set to ZERO (ile. has not

b) if other bits are changed, set the parity bit to
provide even parity;

¢) perform the error reporting procedure specified
in clause 10.

8.8.4.3 Monitor pass

8.8.4.3.1 Each mini-packet shall be output with the
monitor pass bit set to ZERO.

been used by any node to transmit a mini-
packet);

the monitor shall compare the value of each bit in
the address and data octets with the value set when
the check mini-packet was transmitied.

8.8.4.5.2 If any ONE bit in these octets has been
changed to ZERO, or any ZERO bit to a ONE, the
monitor shall perform the error reporting proce-
dures specified in clause 10 for ONE TO ZERO and
ZERO TO ONE errors respectively.
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8.8.4.5.3 If the monitor pass bit in the returning
check mini-packet is ONE, it shall be changed as
specified in 8.8.4.3.3; if it is ZERO, either a fault
message or another check mini-packet shall be out-
put, as specified in 8.8.4.4 and 8.8.4.6.

8.8.4.6 Sending fault messages

If the monitor implements the capability of transmit-
ting error messages, when any of the errors speci-

fied in this clause occurs while the error message
transmissi j so—item—H-of-8.3) the

b) last until two ring cycles in which slot structures
with the same number of slots and same number
of gap bits have been output;

¢) be completed not later than 5 s after starling re-
synchronization.

8.9.2 Output frequency

The monitor shall maintain the output frequency the
same as, and phase-locked to, the input.

monitor shall send a fault message as specified in
8.10.2.3.

NOTE 126 | In the absence of a logging station on the
ring, if faull messages are sent they will return to the
monitor unghanged.

8.8.4.7 Regceiving start mini-packets and error
messages

8.9.3 Procedure
The procedure shall be the same as)that specified

for the synchronization phase of the sjart/restart
mode in 8.7.3.1, 8.7.4.5 and 8.7.4.6.

8.10 Error reporting procedures .

8.10.1 Basic procedures

When an i
to ONE, th
destinatior]

put mini-packet has the full/empty bit set
monitor pass bit set to ZERO, and the
address set to ZERO, the monitor shall

a) output [the mini-packet with the full/empty bit
changed to ZERO;

b) perform no error reporting procedures until the
gap hap returned once to the monitor af the be-
ginningl of the run mode;

NOTE 137  Until the first return of the gap, the(mini-
packets|will be the returning start mini-packéts.trans-
mitted |at the end of the synchronization or
resynchfonization phases, not error messages.

c) after the gap has returned once to the monitor
at the heginning of the run mode:

1) the |monitor incorporates the logging station

megsage, for a SECOND PASS FULL error,
regardless of the setting of the monitor fault

8.10.1.1 The smonitor shall incorporate

an - error

counter and~ah error counter overflow indicator. A

display shall“allow the operator to obser
ues in the counter (number of errors recq
overflow’indicator (overflow or no overflo

810.1.2 Each time that an error occurs
8.8 specifies that the error reporting pro
performed, the value in the counter shal
mented. The counter shall be increment
where the error is such that it can only
preted as a single error, and by at least
the error is such that it can be interpreted
errors (see 8.8.2).

8.10.1.3 The error counter shall overflow
of either 128 or 256 errors, as select
implementor. When overflow occurs

e the val-
brded) and
).

for which
cedure be
be incre-
ed by one
be inter-
bne where
as several

on a cogat
ed by

a) the count shall continue, starting dgain from

zero;
b) the overflow indicator shall be set;

¢) the monitor shall enter restart mode.

81014 The error count shall be reset {d

message control.

8.9 Resynchronization mode

8.9.1 Duration of resynchronization mode
The resynchronization mode shall

a) be entered when a loss of slot structure occurs
(see 8.9.2);
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zero only

on overflow and when reset by the ma
control. The error overflow indicator sha
only by the manual reset control.

8.10.2 Additional procedures

8.10.2.1 General

nual reset
Il be reset

it is recommended that the monitor should imple-
ment the error reporting procedures specified in
8.10.2.1 to 8.10.2.3. If implemented, the procedures
shall be as follows.
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8.10.2.2 Error type display

8.10.2.21 The error display shall indicale one of
the following:

a) whether or not any errors of a type have been
detected since the monitor was switched on or
the error display has been reset manually;

b) the count of errors of a type that have been de-
tected since the monitor was switched on or the
error display has been reset manually.

ISO 8802-7:1991(E)

bit 6: ONE if the error counter overflow indi-
cator is set, otherwise ZERO;

hit 7: ZERO (reserved);

f) mini-packet data octet 1 shall contain the value
currently held in the error counter;

g) if the slot length in use is such that the mini-
packet has more than two data octets, data
octets 2 upwards shall be filled with ZERO bits;

8.10.2.2.2 | The error display shall discriminate at
least between the following groups of errors, and
may discifiminate between each error type in each

group:
“Iost Jeader” and “one in gap” {loss of slot
r

h} the Type bits shail both be ZERU;
i} the response bits shall both be ZERO

j) the parity bit shall be set 1o.even parity.

8.10.2.3.2 An operatorcCeontrol shall be provided

structyre); that allows the operator to enable or flisable the
sending of fault messages.
b) parity prror;
¢) “one tpb zero” and “zero to one” {(corruption of 8.10.2.4 Logging of first PERR message
check mini-packets); The monitor” shall record and make ayailable for
d i full display.the source address of the first PERR mess-
) second time full. age received since the last of a manuaf start or a
ual t.
8.10.2.3 Transmission of fault messages gal error rese
8.10.2.3.1 | The monitor shall transmit a fault mess- 8.10.3 Implementation of logging statior| functions
age in the first empty mini-packet input after the . . ‘ i .
fault is dg¢tected. The format of the fault messade The monitor may implement the errof reporting
shall be ak follows: functions of a logging station specified ip clause 8.
In such cases, the error reporting functions shall be
a) the fulllempty bit shall be set to ONE: additional to the monitor functions specffied in this
clause, and shall not cayse any requirement of this
b) the mgnitor pass bit shall be set ta"Z2ERO; clause to be contravened.
che destination node address-shall he ZERO; . . .
9 Specification for logging station
d) the sotfirce node address shall be ZERO;
e) mini-packet data ociet'0 shall be 9.1 Compliance
bit P: ONE for,a ONE IN GAP error, otherwise 9.1.1 Condition as supplied
ZERO;

The product shall be supplied in such copdition that
bit [1*"ONE for a LOST LEADER error, other- when physically installed, and connected|to the ring,
wise ZERO; it complies wilh the requiremenis of This clause of

this part of ISO 8802.
bit 2. ONE for a SECOND TIME FULL error,

otherwise ZERO:

NOTE 128

The product is not precluded from complying

bit 3: ONE for a ONE TO ZERO error, other-
wise ZERO;

bit 4: ONE for a ZERO TO ONE error, other-
wise ZERO;

bit 5: ONE for a PARITY error, otherwise
ZERO:;

with specifications that differ from this clause, provided
that it can be set to a mode of operation in which it com-
plies with this clause.

91.2 Limitations
The functions at the ring connector interface shall

be restricted to those expressly specified or ex-
pressly permitted.
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9.1.3 Options

9.1.3.1 Implementor options

The following shall be at the option of the
imptementor:

a) whether the logging station is combined with a
monitor or node (see clause 5);

b) whether the Ioggmg statlon is Basic Class, sup-

ing 40- blt 56- blt 72- blt or 88-bit slots;

¢) whethef the repeater section is Class I, Il or lii;

d) whethe} the logging station can set the full/empty
bit to EMPTY on re-output of input mini-packets
addressged to the logging station;

e) the exteént and manner in which any recording of

errors fis carried out beyond the minimum re-
quired.

9.1.3.2 Sl.]pplier options
The following shall be at the option of the supplier:

a) the phyjsical form of the slave power supply unit
connecjor (see 9.2.2);

b) the mehns by which the logging station is set to
the lenIth of mini-packet in use (see 9.2.3);

c) the means by which logged errors are presented.

9.1.3.3 Undefined actions

Wherever |n a requirement an action of the logging
station is gqtated to be undefined, the action may be
any chosef by the implemeniop that does not con-
flict with apy other requirement.

9.1.4 Information to be-provided by the supplier

The docunmentation associated with the logging sta-
tion shall ipclude the following information:

e) if the logging station is capable of operating in a
way that differs from the requirements specified
in this clause (see note to 9.1.1), the means by
which it is set to a mode of operation in which it
complies.

9.2 Interfaces and controls
9.2.1 Ring connector plug
The Ioggmg statlon shall be equupped with a ring

s\t shall be as
speaf"ed in B: 2 1 ie. the same as a repey

9.2.2 Slave power supply unit connector

The logging station shall be! provided with a con-
nector for the attachmentcof-a slave power su'
unit as specified in 6.2.2, ite. the same as @ repea

9.2.3 Mini-packet length selector

The logging station shall be provided with a control
1o select themini-packet length as specified in 7.2,

9.2.4 Ervor count reset controls

Thedogging station shall be provided with controls
to\permit the resetting of all error counts.

9.3 Power supply
9.3.1 Division of power supply

The repeater and station sections shalll be sepa-
rately powered, as specified in 9.3.2 ang 9.3.3 re-
spectively. Since neither the interface begtween the
repeater and station sections nor the divisio
functions between them are standardized, the M
aration of power arrangements shall be cprrect if

a) when the logging station is attached |to a pow-
ered up ring but is itself not powered|up, it sat-
isfies the requirements of 9.4, 8.5 and §.6.1.1;

b} when the logging station is powered up and
connected to the ring, the power from the ring
consumed by the logging station dog¢s not ex-

a) the maXimum continuous poOwer supply carrent
drawn from the ring for powering the repeater
section;

b) which of the options in 9.1.3.1 are implemented,
and if more than one alternative for an option is
implemented, the means by which one alterna-
tive is selected in operation;

¢) how the options in 9.1.3.2 are implemented;

d) what error recording and analysis beyond the
minimum required is implemented,
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ceed-thatspecifred—m 63
9.3.2 Repeater section
The repeater section shall be powered from the ring
and/or the slave power supply unit if one is attached

at the slave power supply unit connector, as speci-
fied in 6.3.

9.3.3 Station section

The power arrangements for the station section of
a logging station are not standardized.
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9.4 Production of output

The logging station shall satisfy the requirements in
6.4 for power-up condition, waveform and coding of
output to the ring.

9.5 Output in absence of input signal

When no input signal is presented at the ring con-
nector, the logging station shall satisfy the require-
ments in 6.5 for free-running frequency and coding

ISO 8802-7:1991(E)

9.7 Slot structure

9.7.1 The input bit streaim shall be interpreted as a
slot structure as specified in 7.7.

NOTE 129  This is the same as a node, but not the same
as a monitor; a node is required to accept the slot struc-
ture as correct, a monitor to see whether it is correct. See
9.12 and 9.13 for requirements when a logging station is
combined with a node or monitor.

9.7.2 The logging station shall process input mini-

of output tp the ring.

9.6 Output in presence of input signal

packets as specified in 9.8 for all slot structures with
a number of slots in the range 1 to 15and a gap of
2 to 255 bits.

‘1 Coq

ing

9.6.1.1 When station section is not powered up

The outpu} shall reproduce the bit stream of the in-

put.

9.6.1.2 When station section is powered up

The loggir
specified i

g station shall modify the input stream as
n 9.8 and 9.9.

9.6.2 Delay

9.6.21 General

The delay
either 9.6
ging statiq

chang

to the bit stream shall be as specified in
P.2 or 9.6.2.3. Changes made. by the log-
n to values of bits in the bilstream shall
b the delay.

9.6.2.2 Logging stations not sefting the full/empty

bit

For loggin
to EMPTY
station, th
the input s

g stations that do not set the full/empty bit
on a mini=packet addressed to the logging
e maximum defay of the oulput relative to
hall not'exceed 3,5 bit-periods.

9.6.23 L

9.7.3 When the number of slots exceeds
quirements are reduced; the-logging stal
the option of the implementor do any of
ing:

15, the re-
ion may at
the follow-

a) output all input mini-packets unchanged and not

log any errors;

b) as a), but'correct parity errors (see cl

huse 11);

¢) behave as specified in clause 8 (i.e. as for 15 or

fewer slots).

9.7.4 When the number of gap bits excegds 255 bits

the logging station shall perform the ring
procedure specified in clause 11.

9.7.5 Basic Class logging stations shall
of handling slots with 40 bit-positions (cor
to mini-packets with two data octets).
Class logging stations shall be capable

break error

be capable
responding
Enhanced
bf handling

slots with 40, 56, 72, and 88 bit-positipns (corre-

sponding to 2 to 8 data octets).

9.8 Processing of mini-packets

NOTE 130 This clause applies only when
station is powered-up (see 9.6.1).

9.8.1 Slot contents

the logging

mini-packet formatted as specified in tabl

ntaining a
e2

For logging stations that set the full/empty bit to
EMPTY in a mini-packet addressed to the logging
station, the maximum delay of the output relative to
the input shall not exceed 15,5 bit-periods.

9.6.3 Other aspects

The logging station shall satisfy the requirements of
6.6.3 to 6.6.7 for signal capture range, low error
range, sensitivity and phase locked loop character-
istic.

9.8.1.2 Each input mini-packet shall be output to the
ring in the same slot as that in which is arrived.

9.8.2 Error message input mini-packets

9.8.2.1 Each input mini-packet which satisfies the
following conditions shall be treated as an error
message mini-packet:

a) the full/empty bit is set to FULL,
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b) the destination node address is ZERO;

c) at least one of the source node address, data
octet O or data octet 1 is other than ZERO.

8.9.2 Extended gap

When the input from the ring contains a gap of 256

NOTE 131

Input mini-packets in which both destination

and source node addresses and both data octets 0 and 1

are ZERO a
packets, not

re, in the absence of corruption, start mini-
error messages.

9.8.2.2 The contents of the source node address
field and data octets 0 and 1 shall be processed as

specified irchause—4:

or more bits, the logging station shall send a single
leader bit, at intervals of not less than 256 bits and
not more than 344 bits, depending upon the current
setting of the siot length.

NOTES

132 When the ring break is immediately upstream of the
logging station, then there will be no input, in which case
clause 5§ applies

9.8.2.3 THe mini-packet shall be output as follows:

a) the fullfempty bit shall be unchanged (i.e. FULL)
if the lpgging station fixed delay is 4 bit-periods
or less

b) the fullfempty bit shall be changed to EMPTY if
the logging station fixed delay exceeds 4 bit-
periodq;

c) the response bits shall be output changed in ac-

cordange with 9.10.3;

d) the par

ty bit shall be set to even parity;

e) all othgr bits shall be unchanged.

9.8.3 Other input mini-packets

9.8.3.1 Al
to the ring
occurs for

mini-packdt.

9.8.3.2 The

other input mini-packets shall be output
with all bits unaltered, unless an. error
which clause 9 requires changés to the

information contained.'in)the address

fields and Hata octets in mini-packets other than er-
ror message mini-packets shall Jnot be stored or

made avai
tion.

able at any output from the logging sta-

9.8.3.3 Inso far as there is no conflict with the other
requirements of clause 8, the logging station may,
at the optipn of the implementor, make available to
the error necofding and analysis functions informa-

tion regarg

ingyring traffic.

133 When the ring break is more tharn)tw¢ nodes up-
stream, the input to the logging station will appear as any
combination of ring breaks, and,full® or dmpty mini-
packets, with or without parity. errors; additional cor-
ruption may occur due to operating frequency instability.
Processing these as specified elsewhere in th|s secti(‘
sufficient to cause proper recovery.

9.10 Error recording

9.10.1 Error message types

9.10.1.1 . The error message types shpll be as
specifiedvin table 5 in clause 7.
9.10.1.2 The logging station shall regord every

message of type MONITOR ERROR MESSAGE and
PERR MESSAGE, except as permitted ip 9.11 and
9.13.

9.10.1.3 An Enhanced Class logging station shall
also record messages of type BMESS ang IMESS.

9.10.2 Monitor error messages
The logging station shall record the time of e

monitor error message and the error coynt and -
ror type flags contained in the message.

9.10.3 PERR messages

The logging station shall record the time 3gnd source
address of every PERR message, except [as permit-
ted in 9.11 and 9.13. .

9.10.4 BMESS messages

9.9 Errors detected by logging station

9.9.1 Parity errors

9.9.1.1 When an input mini-packet has odd parity,
it shall be output with even parity.

89.9.1.2 The logging station shall record the parity
error as specified in 9.10.1.
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An Enhanced Class logging station shall record the
time and source of every BMESS message, except
as permitted in 9.11 and 9.13.

9.10.5 IMESS messages

An Enhanced Class logging station shall record the

time and source of every IMESS message, except
as permitted in 9.11 and 9.13.
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9.11 Analysis of messages

9.11.1 The logging station shall record cumulative
totals of monitor error messages by type of error.

9.11.2 The logging station shall record cumulative
totals of PERR messages.

9.11.3 At the option of the implementor, the logging
station may discard the individual records of a se-

ries of PERRmessages rnming from a cingla SQLIICe

ISO 8802-7:1991(E)

b) the logging station shall satisfy the requirements
of clause 10 and clause 11, except that where it
specifies that every error of a type is recorded,
error messages arriving at the node while in the
BUSY state shall not be recorded, and error
messages arriving while the DTE is in the proc-
ess of receiving a frame need not be recorded.

10 Specification for slave power supplies

at intervals of less than 400 bits, and record instead
a ring brdak, with the time and the source node ad-
dress of the node sending the PERR messages.

9.11.4 THe logging station may discard all error

ssageq of any type occurring during a ring start,
restart ofl resynchronization, and record only the
time of the start, restart or resynchronization; the
start, resfart or resynchronization shall be deter-
mined as [starting with the first start mini-packet and
ending with the first empty mini-packet.

9.11.5 The logging station may provide any further
analysis ¢hosen by the implementor, providing that
the requinement of 9.8.3.2 is met.

8.12 Combination with monitor
The combined logging station and monitor shall

comply wlith clause 8 and with the following.\sub-
clauses

a) 9.1, except for 9.1.3.1 c);

'9.2;

c) 9.8 exgept for 9.8.2.3 and ,8:8.3 which shall apply
only when the monitor _is. not required to output
a diffefent mini-packetsdrom those input;

d) 9.9;

e) 9.10 and 9.11°

913 C

10.1 Compliance

10.1.1 Complying products

10.1.1.1  Any product that (meets the requirements
in this clause may be ¢laimed to comply, whether
or not it is designed specifically as an SR-LAN slave
power supply unit.

10.1.1.2 Any,claims to compliance made other than
in the context‘of SR-LAN shall make it clear that the
requireménts met are those for pgwering an
SR-LAN;

NOTE 135 This is to avoid confusion with other stan-
dards which cover more general aspects excluded from
this part of 1ISO 8802,

10.1.2 Implementor options

The following shall be at the option of the
implementor: ‘

a) the maximum rated current;

b) combination of the slave power supgly unit with
another SR-LAN device (see 10.6).

10.1.3 Information to be provided by thg supplier

10.1.3.1 Marking

The supplier shall provide the following [information
on a plate or label attached to the slave [power sup-
ply unit; ‘

The logging station functions may be provided by a
node implementing error message reception func-
tions plus error message analysis and logging func-
tions in the DTE attached to a node. In this case

a) the logging station shall satisfy all the require-
ments of clause 7 for nodes with error message
reception functions;

NOTE 134  Accordingly, the logging station can have
only a 3,5 bit delay and cannot set the full/empty bit
to EMPTY in error messages.

a) the type of external power supply from which the
slave supply unit is:designed to draw its input
power,

b) the voltage or range of voltages over which the
unit can work;

c) the maximum power consumption for the worst-
case combination of input voltage and output
load;

d) the maximum output current.
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10.1.3.2 information in associated documentation

The following information shall be included in the
documentation associated with the product:

a) the information specified in 10.1.3.1;
b) the means of connection to the ring, if the slave

power supply unit is not combined with another
device attached to the ring.

10.5 Connection to ring

10.5.1 General

The slave power supply shall be equipped with a
cable for connection to a repeater, as specified in

10.5.2.

10.5.2 Connection to repeater

10.5.2.1 The following circuits shall be provided:

to the rated maximum specified by the
supplier. That rated maximum shall be at least
0,8 A and at most 1,5 A,

10.2.2 When the output from the slave power sup-
ply is shont- circuited, the current shall not exceed
2 A and th¢ unit shall not suffer damage.

NOTE 136 | This may be achieved by current-limiting

techniques ¢r by automatic removal of power when a fault
is detected.

10.2.3 The slave power supply unit shall not suffer
damage if| when connected in parallel with other
power supplies the voltage at the output exceeds
that of the [slave supply unit, provided that the voli;
age is less|than 35V d.c.

10.3 a.c.[component of output

The a.c. component of the output shall\hot exceed
the followigg values for any d.c. ocutpiit’in the range
27Vto28Yand 0 Ato 15 A: .

a) 0,1V r.un.s. at 50, 60, 100-0r120 Hz,

b) 0,01 V rim.s. at any highier frequency.

10.4 Control of‘output

The power|cdutput to the ring shall be automaticaily

a) ring positive power supply;
b) ring negative power supply;
c) ring control voltage return

None of these circuits shall’ be connecte
ground.

10.5.2.2 The form. of the connector sha
that it cannot be wated with any of the fol

a) the 15-way ring connector pin conta
socket;

b) the 50-way node interface plug or sockK
10.5.2.3 The lines at the free end of the ¢

be clearly marked, so as to enable easy
replacement of the connector.

10.6 Combination with other devices

10.6.1 A slave power supply unit may be
with any of the following devices:

a) a free-standing repeater;
b) a node;

¢} a monitor;

d) a logging station.

10.6.2 In such cases the combined devic

d to I(.

| be such
owing:

tt plug or
et.

able shall
fitting or

combined

e shall

:a) aniqu all the rpqnirnmpnh in this clay

5e, except

controlled by The voltage beiween the ring posiive
lines and the control voitage return line (V).

Power shall be switched on when the control voltage
exceeds 21 V d.c., and switched off when the control
voliage falls below 21 V d.c,, in each case within a
tolerance of 10 %.

The voltage detector shall not put a back e.m.f. in
excess of 1V between the ring positive and control
return lines,

10.5;

b) satisfy all the requirements in the clau
fying the device with which the slave p

ses speci-
ower sup-

ply is combined, except that a connector for
attachment of an external slave power supply is

not required, and the power transfe

r require-

ments from that connector to the ring shall apply
to power transfer from the internal slave power

supply unit to the ring.
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11 Specification for media access control
procedures for data terminal equipment

11.1 Notation

Table 11 to table 15 specify the notation used for
node interface lines, registers, register data fields,
times and lengths respectively.

ISO 8802-7:1991(E)

11.2 Media access control service

The media access control service is an unconfirmed
service.

NOTE 137 This section is the subject of a new work
item. When a MAC Service Definition common to all of the
1SO 8802 documents is published, this clause will be re-
placed by a reference to that document.

Table 11 — Notation for node interface lines

Notdtion Type Name

AO:P to AB:P register address lines ADDRESS LINEO to 3

ACK:N control line READ OR WRITE ACKNOWLEDGE
@ oopr register data lines DATA LINE 0 to 7

RD:N control line READ STROBE

RDN:N control line RECEIVE DONE

RINT:N control line BROADCAST OR ERROR MiNI-PACKET RECEIVED

RTPA:N control line RECEIVED TYPE BITA

RTPB:N control line RECEIVED TYPE'BIT B

TCLK:N control line TRANSMISSION CLOCK

TDN:N control line TRANSMISSION DONE

TER:N conlrol line TRANSMISSION ERROR

TEST:N control line ENABLE OVERRIDE

WT:N control line WRITE STROBE

55


https://standardsiso.com/api/?name=ed9edff9bef0e52b653e64bdf33ddae6

ISO 8802-7:1991(E)

Table 12 — Notation for read and write registers

Notation

Type

Name

NODE
RSUMCLR
Rx.B
Rx.BG

Rx.CR

read register
write register
read register
read register

write register

LOCAL NODE ADDRESS
RECEIVER CHECKSUM CLEAR
READ OCTET

READ OCTET AND CLEAR BUSY

RECEIVER AND NODE CONTROL

Rx.G
Rx.SR
Rx.SRC

Rx.SUM
SSR
TSUMCLR
Tx.B

Tx.BG
Tx.DST
Tx.G
Tx.SR

T™x.SUM
XCR
XS8R

read register
read register
read register

read register
read/write register
write register
write register

write register
write register
write register
read register

read register
write register
read register

CLEAR BUSY
RECEIVE STATUS REGISTER
SOURCE NODE

RECEIVER CHECKSUM

SOURCE SELECTOR
TRANSMITTER CHECKSUM CLEAR
TRANSMIT DATA OCTET

TRANSMIT DATA OCTETAND GO
DESTINATION NODE

TRANSMIT GO

TRANSMISSION STATUS REGISTER

TRANSMITTER CHECKSUM
EXTENDED CONTROL REGISTER
EXTENDED STATUS REGISTER
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Table 13 — Notation for register data fields

1SO 8802-7:1991(E)

Notation Name Used in
AOK ALL SET UP XSR
BCE BROADCAST RECEPTION ENABLE Rx.SR/CR
BPR BROADCAST MINI-PACKET RECEIVED Rx.SR
CTP CONTROL TYPE RECEPTION 'XCR
L0 to L3 TP A BT BN ST+ *GR
LGE LOG RECEPTION CONTROL Rx.CR
LOG ERROR MESSAGE MINI-PACKET RECEIVED Rx.SR
MTPA TYPE BIT A MASK XCR
.‘PB TYPE BIT B MASK %OR
NEN NODE ENABLE Rx.SR/CR
RDN RECEIVE DONE Rx.SR
RON RING ON XSR
ROT REJECT ON TYPE XCR
RRJ RECEIVE REJECT Rx.SR
RRST RECEIVER RESET Rx.CR
RSS REJECT SELECTED SOURCE Rx.SR/CR
RTPA RECEIVED TYPE BIT A XSR
RTPB RECEIVED TYPE BIT B XSR
RTRY AUTO-RETRY ENABLE Rx.SR/CR
TAC TRANSMISSION RESPONSE-LACCEPTED Tx.SR
TBY TRANSMISSION RESPONSE - BUSY Tx.SR
me TRANSMISSION COMPARISON ERROR Tx.SR
N TRANSMISSION-BONE TX.SR
TER TRANSMISSION ERROR Tx.SR
TG TRANSMISSION RESPONSE - IGNORED Tx.SR
TRST TRANSMITTER RESET Rx.CR
TTPA TRANSMIT TYPE BIT A XCR
TTPB TRANSMIT TYPE BIT B XCR
TUS FRANSMISSION - RESPONSE—NOT SELECTED x-SR
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Table 14 — Notation for times

11.2.1.2.2 Each MAC address shall be either 16 or
48 bits long.

NOTE 138 Where there is more than one MAC-SAP in
a DTE, it is not necessary that the same length of MAC
address is in each, though this will normally be the case
and may be enforced by the DTE or required by the higher
layer protocols.

11.2.2 Media Access Control Service Unitdata
(MA-UNITDATA)

Notation Name
T(1) Transmit next mini-packet maximum delay
T(2) First mini-packet retry persistence
T(3) Frame control mini-packet retry persist-
ence
T(4) Subsequent mini-packets retry persistence
T(5) Whole frame transmit time
Set READY: maximum delay on control
T(6)
part of frame
T(7) Minimum mini-packet waiting time
T(8) Whole frame minimum waiting time
Clear busy maximum delay on subsequent
T(9) g
mini-packets
Table 15 — Notation for lengths
Notation Name
S Data field length indicator
M Number of data octets in mini-packet
11.2.1 Media access control service access points
{MAC-SAPS)
11.2.11 Function
The medig access control service dccess points
shall be ti:e one or more abstract\access points
through which the MAC service_is.provided to the
MAC servige user or users.
11.2.1.2 MAC addresses
11.2.1.2.1 |Just one MAC address shall be associ-
ated with dach MAC-SAP.

11.2.2.1 Primitives

NOTE 139  Figure 2 shows the sequerice of primitives.

11.2.2.1.1.1  An MA-UNITDATA request shall be the
primitive, generated by the MAC service| user at a
MAC-SAP that:

11.2.21.1 MA-UNITDATA/request

a) if thendestination MAC-SAP is in a re
requests the transmission of a single

ote DTE,
ame;

b} \if the destination MAC-SAP is in the Jocal DTE,
requests either the transmission of a|frame via
the SR-LAN back to the local DTE or|the direct
production of a MA-UNITDATA indicatipn without
frame transmission.

11.2.2.1.1.2 The parameters of the MA-UUNITDATA
request shall be

a} the destination MAC address;
b) the source MAC address;

¢) data field comprising 1 to 65536 octetp of trans-
parently conveyed data;

d) requested service class (see 11.3.2.4).
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MA- UNITDATA renuest

\

ISO 8802-7:1991(E)

MA- UNITDATA-STATUS indication /

\ MA- UNITDATA Indicatian

11.2.2.1.2 | MA-UNITDATA indication

11.2.21.21 An MA-UNITDATA indication shall be
the primitlve that notifies the MAC service user at
the destination MAC-SAP of the reception of a frame
or an MA-UNITDATA request from another
MAC-SAP|in the local DTE.

11.2.21.2.2 The parameters of the MA-UNITDATA
indication|shall be

a) the degtination MAC address;

b) the solrce MAC address;

c) data fi
parent

d)} reques

bld comprising 1 to 65536 octets of trans-
y conveyed data;

ted service class (see 11.3.2.4).

3.2.2 Parameters

11.2.2.2.1 | Destination MAC address parameter

The destiation MAC address shall be the MAC ad-
dress thaiidentifies the XMAC-SAP to which delivery
of the data in the datasfield is requested by the MAC
service uder.

NOTE 140 | This\MAC protocol requires that the length
of the destination MAC address (16 or 48 bits) is the same

MACSAD + i th
4

Figure 2 — MAC Service Primitive exchange sequence

length to the destination MAG address in th
source MAC address will havethe same leng
cal MAC-SAP, unless both source and
MAC-SAPs are in the lodal DTE, in which case
that the lengths differ.

11.2.2.2.3 Data field parameter

The data field shall be the string of octet

b frame, the
th as the lo-
destination
tis possible

5, of length

1 to 65536 octets, that represents the Righer level

protocol data unit (or multiples or fragme
sentiin a frame, unless both source and

hts thereof)
destination

MAC-SAPs are in the local DTE, in whigh case the

data field parameter in an MA-UNITDATA
that in

may be derived directly from
MA-UNITDATA request without frame tra

11.3 Media Access Control Unitdata
Reporting Service

NOTE 142 The MAC unitdata status reporti
not an essential part of the unconfirmed MA

vice user is not obliged to use it. Furtherm

indication
the
hsmission.

Status

hg service is
C service. it

re it is not

is a service offered by the MAC provider. T}Ee MAC ser-

specified how the MAC service user, uses t
formation.

11.3.1  Primitive

11.3.1.1 MA-UNITDATA-STATUS indicati

e status in-

on

AP P8 | Atttk iy
as the MA\/ AT T S3 ﬂﬂa’yl LAVAV B AV N A R A AL P an) Tl LLRA~LY :O Trivs

source of t

he MA-UNITDATA request [see 11.3.2.3.1 g)],

unless both source and destination MAC-SAPs are in the

local DTE, i

11.2.2.2.2

n which case they may differ.

Source MAC address parameter

The source MAC address shall be the source MAC
address contained in the same frame as that in

which the

NOTE 141

data field was received.

Since this protocol requires that the destina-

11.3.1.1.1 An MA-UNITDATA-STATUS
shall be the primitive that

indication

a) if the destination MAC-SAP is in a remote DTE,

notifies the MAC service user

issuing the

MA-UNITDATA request the result of frame trans-

mission as seen by the local node;

b) if the destination MAC-SAP is in the local DTE

and the means of actioning the MA
request

-UNITDATA

is transmission of a frame via the

tion and source MAC addresses in a frame be delivered
to the local MAC-SAP which has an address equal in

SR-LAN, the resull of frame transmission as seen
by the local node acting as transmitter;
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c) if the destination MAC-SAP is in the local DTE
and the means of actioning the MA-UNITDATA

request is direct issue of an MA-UNITDATA indi- -

cation,

whether or not the MA-UNITDATA indi-

cation could be produced.

11.3.1.1.2

The parameters of the

MA-UNIT-DATA-STATUS indication shall be

a) transm

ission status (see 11.3.2.1);

b) provided service class (see 11.3.2.4).

was NOT SELECTED, and no transmission com-
parison error was detected, the parameter value
shall be NOT SELECTED;

¢) if the last mini-packet for which a transmit com-
mand was issued was any in the series repres-
enting a frame, the response was IGNORED, and
no transmission comparison error was detected,
the parameter value shall be IGNORED;

d) if the last mini-packet for which a transmit com-
mand was issued was any in the series repres-

11.3.2 Parameters

11.3.2.1 Transmission status parameter

In the casp of a slotted ring local area network, the

transmiss

on status parameter shall consist of two

sub-paranjeters, the local response sub-parameter
and the ripg status sub-parameter. These are spec-

ified in 11

3.2.2 and 11.3.2.3 respectively.

11.3.2.2 [local response parameter

The loca

response parameter shall be NOT

TRANSMITTED if the frame has been discarded by

the local
been pro

TE, or no MA-UNITDATA indication has
uced when the destination MAC-SAP is in

the local DTE; otherwise it shall be TRANSMITTED.

NOTE 143
tion are sy

The rules for frame transmission and recep-
ch that if the local response is NOT TRANS-

MITTED the complete frame in uncorrupted form eannot
have been|received by the destination DTE; there is a

very small

probability that a truncated and .corrupted

version has been accepted by the destination DTE as

correct. Ho
occur wher
and will al
on the last
a frame wit
retransmis
TRANSMIT]

11.3.2.3

11.3.2.3.1

wever, the local response TRANSMITTED can
the destination DTE has discarded the frame,
vays occur where transmission failure occurs
mini-packet in the frame. Accordingly, loss of
h local response TRANSMITTED may occur, but
ion of a framé \with local response NOT
FED will not cause’duplication of the frame,

Ring status’parameter

The value of the ring status parameter

ame an vas either
TRANSMIT COMPARISON ERROR, off could not
be determined, the parameterCyajug shall be
ERROR;

e} if transmission ceased (because of expiry of a
timer in the local DTE, the parameter value 'I
be TOO LONG;

f) if transmission cedsed, or did not staft, because
the node or ring was not operable, the|parameter
value shalllbe RING INOPERABLE;

g) if the destination MAC address is unkrjown or not
egualin length to the MAC address ¢f the local
MAC-SAP through which the MA-UNITDATA re-
glest was received, the parameter yalue shall
be BAD ADDRESS.

11.3.2.3.2 Where more than one value |is applica-
ble, the value shall be any one of the|applicable
values.

NOTE 144  In particular, more than one vajue is appli-

cable when any of the conditions a) to d) of 1

1.3.2.3.1 oc-

cur within the tolerance of the times speciffed for TQO
LONG.

11.3.2.3.3 If both source and destination MAC-SAPs
are in the local DTE and no frame is tranpmitted via
the SR-LAN, the response shall be as follpows:

a) ACCEPTED if a MA-UNITDATA indication is

produced;

b) BAD ADDRESS if the source and gestination

shall depend on the conditions under which ihe

transmissi

on ceased, as follows:

a) if the last mini-packet for which a transmit com-
mand was issued was the last in the series re-

presenting a

frame, the response was

ACCEPTED, and no transmission comparison er-
ror was detected, the parameter value shall be
ACCEPTED;

b) if the last mini-packet for which a transmit com-
mand was issued was any other than the first in
the series representing a frame, the response
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MAC addresses differ in length and the destina-
tion MAC-8SAP cannot support differing lengths;

¢) NOT SELECTED otherwise.

11.3.2.4 Provided service class parameter

The provided service class specifies the class that
was provided for the frame transfer.

NOTE 145 The SR-LAN MAC protocol provides a single
quality of service.
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11.3.3 Means of associating indication with request

There shall be a means of associating a
MA-UNITDATA-STATUS indication with the
MA-UNITDATA request to which it applies.

NOTES

146 Where only one MA-UNITDATA request can be
awaiting a status report at one time, the association may
be adequately provided by sequence; otherwise some
form of identification will be required.

ISO 8802-7:1991(E)

d) a 2-octet source MAC address that is the MAC
address associated with the MAC-SAP through
which the MA-UNITDATA request was received,
with the high-order 8 bits of that address forming
the earlier octet in the frame;

e) the 1to 65536 data octet represented by the data
field parameter of the MA-UNITDATA request, in
the same sequence, with first octet of the re-
presented data field coming earliest in the frame;

fy if and only if the humber of data octets is odd, a

147 The NIAT service user is notl obliged o wail for the
MA-UNITDATA-STATUS indication (see figure 2).

11.4 Trgnsmission frame format

“.1 Syintax

11411 elationship of syntax to MAC address
length

Each frame transmitted shall have one of the fol-
lowing syftaxes:

a) the symtax specified in 11.4.1.2 for frames which
contaip 16-bit MAC addresses and which are
transmitted in response to a MA-UNITDATA re-
quest from a MAC-SAP with a 16-bit MAC ad-
dress;

containy 48-bit MAC addresses and which are
transmjitted in response to a MA-UNITDATA re-
quest from a MAC-SAP with a 48-bit MAC ad-
dress.

b} the si!rlwtax specified in 11.4.1.3 for frames which

NOTE 148 | The syntax differs only in~the number of
éts assipgned to the destination and source MAC ad-

sses anfl in the value of the second“header octet that
distinguishes between the two versions.

11.4.1.2 $yntax for frames with 16-bit MAC
addresses|

The framg shall comprise the following octets in the
sequence|[given:

a) a 2'o'c1|et header, of which the earlier octet shall

single padding octet of arbitrary valud;

g) a 2-octet checksum representing’/an ipteger (see
11.4.2) in the range 1 to 65535 whoge value is
congruent to the sum, taken,modulo §5 535, of all
the preceding octet pairs/in the frame, each
taken as a 2-octet intgger.

NOTES

149 Although the ‘alue of the padding octet|is arbitrarily
chosen, the definition in g) requires that the ghosen value
is used in the_calculation of the checksum.

150 The formula for the checksum is equivalent to add-
ing eachoctet pair prior to the checksum ipto a 16-bit

register-with end-around carry, where the in
zeré’and the final value forms the checksun
around carry, each overflow causes a loss of
high-order end and a gain of t at the low-orq
responding to reduction madulo 65535.)

151 With Enhanced Class nodes, registers TS
Tx.SUM provide a means of obtaining the che|

tial value is
. {(With end-
b5 536 at the
er end, cor-

UMCLR and
cksum value

from the node.

11.4.1.3 Syntax for frames with 48-bit MAC
addresses

The frame shall comprise the following oftets in the
sequence given:

a) a 2-octed header, of which the earliet octet shall
be 1001 1100 and the later shall be 1001 1101;

b) a 2-octet length indicator as specified| in 11.4.1.2
b);

be 100T T10U and the later shall be TOUT 1 100;

b) a 2-octet length indicator representing an integer
{see 11.4.2) in the range 0 to 65535 whose value
S is one less than the number of octets repres-
ented by the data field of the MA-UNITDATA re-
quest;

c) a 2-octet destination MAC address representied
by the destination MAC address parameter of the
MA-UNITDATA request, with the high-order 8 bits
of the represented address forming the earlier
octet in the frame;

c) a b-octet destination MAC address represented
by the destination MAC address parameter of the
MA-UNITDATA request, with the high-order 8 bits
of the address forming the earliest of the address
octets in the frame, and with each subsequent 8
bits forming the next octet in sequence;

d) the 6-octet source MAC address that is the MAC
address associated with the MAC-SAP through
which the MA-UNITDATA request was received,
with the high-order 81bits of the address forming
the earliest of the address octets:in the frame,
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and with each subsequent 8 bits forming the next
octet in sequence;

e) the 1 to 65536 data octets as specified in 11.4.1.2
e);

f) if and only if the number of data octets is odd, a
single padding octet of arbitrary value;

g) a 2-octet checksum as specified in 11.41.2 g).

11.4.2 Representation of integers

11.5.2 Determination of destination node address

11.5.2.1 The destination node address shall be an
integer in the range 1 to 254, determined from the
destination MAC address.

11.5.2.2 The frame shall be discarded if either of
the following apply:

a) if the destination MAC address is not the same
length as the MAC address associated with the

In each octet pair that represents an integer, and in
every octdt pair when taken as an integer for the
purposes of the checksum, the earlier octet shall be
the high-otder octet and the later octet the low order
octet. The|two octets together shall represent an
unsigned positive binary integer, whose value lies
in the range 0 to 65 535.

NOTE 152 | The value of any given octet pair may be
further restficted.

11.4.3 Bifl sequence

11.4.3.1 Ip the header octets, the bits shall be in
sequence with the leftmost bit of the value as spec-

ified in 11.
octet and |

114.3.2 |
and in oth
integer fol
shall be in
the octet R
bit 0.

11433 In
dress, bits
most signifi

frame octet.

11434 |
octet, the
the most
7 of the fr

11.5 Pro

11.5.1 Ge

1.1.2 a) and 11.4.1.3 a) as bit 7 of the frame
he rightmost bit as bit 0.

h octets that represent part of an integer,
br octets taken as representing part of an
the purposes of the checksum, the \bits
sequence with the most significant bit in
s bit 7 and the least significant/bit as

octets representing 8 bits~of a MAC ad-
shall be in the same-sequence with the
cant of the 8 address-bits as bit 7 of the

the octets'(representing a data field
its shallbe in the same sequence with
ignificant. bit of the data field octet as bit
me octet.

MAC-SAP al which the MA-UNITDATA request
was received, unless the destination| MAC ad-
dress is that of a MAC-SAP in, thelo¢al DTE, in
which case either the framesshall be|discarded
or a MA-UNITDATA indication‘shall bg issued at
the destination MAC-SAP, without trgnsmission
of the frame via the SR-LAN;

b) if the means of determining the destinption node
address yields either no value or a value not in
the range 1 to254.

11.5.2.3 l{ )the frame is discarded for any of the
above reasons, the MA-UNITDATA-STATUS indi-
cationk\local response parameter shall be NOT

TRANSMITTED and the ring slatus parameter BAD
ADDRESS.

11.5.3 Mapping of frame on to logical mihi-packets

11.5.3.1 Logical mini-packet contents

Each frame shall be mapped on to a serie
mini-packets each of which comprises a
node address, two to eight mini-packet d
and two type bits.

NOTE 153 The physical mini-packets as
round the ring contain further elements that
ated by the SR-LAN components; neither th¢
format of the physical mini-packet as a whole]
to the DTE. Returning physical mini-packets c
sponse which taken together with node errd

5 of logical
estination

ta octﬁ,

transmitted
are gener-
pse nor the
are visible
bntain a re-
r detection

determine the transmission result visible to the DTE.

11.5.3.2 Destination node address

neral

Each logical mini-packet in the series shall have the
same destination node address. This node address
shall be that corresponding to the destination MAC

For each MA-UNITDATA request received for which
the destination MAC-SAP is in a remote DTE, one
frame shall be transmitted, unless discarding is
specified by any requirement in this clause. If the
destination MAC-SAP is in the local DTE and the
means of actioning the MA-UNITDATA request is
transmission of a frame via the SR-LAN back to the
local DTE, the requirements shall be as for trans-
mission to a remote DTE.
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address in the MA-UNITDATA request (see 11.5.2).

11.5.3.3 Data octets

11.5.3.3.1 The number of data oclets, M, in each
logical mini-packet shall be the same. This number
shall be 2, 4, 6 or 8, whichever is the currently set
value for the DTE.
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NOTES

154 The number of data octets in both logical and phys-
ical mini-packets is a static parameter of an SR-LAN;
where it can be changed, it can only be changed while the
ring is non-operational.

155 A DTE may be permanently set to a single length or
may be capable of being set to any length; in the latter
case, the length may be statically set through DTE con-
figuration or dynamically through DTE examination of the
mini-packet iength field of the node/DTE interface register
XSR (see 11.14.2.9).

ISO 8802-7:1991(E)

11.5.4.3 Between the transmission of one logical
mini-packet and the next, = or between
retransmissions of the same logical mini-packet,
fogical mini-packets which are not part of the series
may be transmitted, provided that they have differ-
ent destination node addresses, and provided that
the timings specified in this clause are satisfied.

NOTE 157  In particular, when the DTE is waiting to send
more than one frame to different destination nodes, it is
recommended that while responses of BUSY or NOT SE-
LECTED are received for the first logical mini-packet in

£
o

should be

156 The Lata octets in a logical mini-packet are num-

bered from

11.5.3.3.2

0to (M—1).

Where M is the number of data octets in

a logical mini-packet, the first M octets of the frame

Qn be
cket of
M octets
on until
octets in
the last Iq

less than

11.5.3.3.3

the earli

the data octets in the first logical mini-
the series representing the frame, the next
n the second logical mini-packet, and so
he frame is complete; if the number of
h frame is not an exact multiple of m, only
gical mini-packet in the series shall have
M frame octets.

In each logical mini-packet, the oclets

st of the frame octets as logical mini-

shall be i{ the same sequence as in the frame, with

packet dg

11.5.3.3.4

a octet 0.

If the number of octets in the frame is not

an exact multiple of the number of data octets in the

mini-pack
the end o
arbitrary.

‘5.3.4

The first |
the frame
with type
other logi
set to ZEH

ets, the value of the data octets following
the frame in the last mini-packet-shall be

['ype bits

pgical mini-packet of.the series, containing
header octets, shall_have the type bits set
bit A as ZERO,and type bit B as ONE. All
cal mini-packets/shall have both type bits
0.

11.5.4 Pirocediure

£ vy ; Y ol +lo
UITC B e alTOTIT RS (U SR U

interleaved.

11.5.4.4 Once the frame has: been

transmitted

completely or has been discarded, no further trans-

mission of the whole or any. part of the
be made in response to.the " MA-UNITDA
that initiated transmissijor’

NOTE 158
MA-UNITDATA requests may be made
retransmission of-data that is not acknowle
recipient.

11.5.4.5.0Once the frame has been
completely or has been disg
MAUNITDATA-STATUS indication primit
issued as specified in 11.3.1.

11.5.5 Progression through frame

11551 The DTE shall begin the
through the frame by transferring to th
contents for the first logical mini-packet i
representing the frame and commandin
mission. Subsequent actions shall be as
11.5.5.2 to 11.5.5.5, so long as the ring is
and a response is received from the lo
at any stage the ring becomes inoperab
sponse is received from the node, the
be discarded.

11.5.5.2 The actions following the tran
the first logical mini-packet shall be as fq

a) on a response of ,ACCEPTED the

frame shall
TA request

As part\of-the higher level protgcols, further

that cause
dged by the

transmitted
arded, a
ve shall be

progression
e node the
n the series
g its trans-
specified in
operational
cal node. If
e or no re-
frame shall

smission of
Hows:

DTE shall

transmit the next logical mini-packet

within time

11.5.4.1

ne series or logicdl mini-packets snalt be

T(1);

transmitted sequentially from first to last, with or
without retransmission of each logical mini-packet,
unti! either all logical mini-packets in the series
have been fransmitted or the frame is discarded.

11.5.4.2 The decision to retransmit the same logi-
cal mini-packet, transmit the next logical mini-
packet in the frame, or to cease transmission of the
frame (either by regarding the transmission of the
frame as completed or by discarding an incomplete
frame) shall be made on the basis of the result of the
previous transmission, as specified in 11.5.5.

b) on a response of IGNORED or TRANSMIT COM-
PARISON ERROR the DTE shall discard the
frame;

c) on a response of BUSY or NOT SELECTED, the
DTE shall retransmit the logical mini-packet;

d) retransmission shall continue until a) or b) occur,
or until at least 19 retransmissions have oc-
curred, the last of which was at least time T(2)
after the first transmission; thereafter the frame
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shall be discarded unless continued
retransmission is enabled as specified in 11.5.7,

NOTE 159 If the DTE uses auto-retry on busy and
does not use TCLK:N, the DTE will not know how many
times retransmission has occurred when a response
of BUSY is received; however, the timings are such
that in the worst possible case (with maximum size
ring and maximum congestion) more than 20 trans-
missions will have occurred before time-out.

when discarding occurs, the local response par-
ameter indicati

Conditions

a)

b)

The logical mini-packet contains only octets from
the frame data field.

The logical mini-packet is not one immediately
following a logical mini-packet containing any
frame octets prior to the beginning of the frame
data field [see 11.5.5.3 b)].

Actions

shall b4 NOT TRANSMITTED. a) On a response of ACCEPIED the IDTE shall
transmit the next logical mini-packef within time
T(1).

. . L b) On a response of BUSY theg DTE shall fetransmit
11.5.5.3_ The'a.ctlons follqwmg the transmission of the logical mini-packet. FOr & continued response
the loglcg! mini-packets, if any, that satisfy each of of BUSY, the DTE shalfcontinue retrdnsmis
the conditipns a) to c) shall be as specified in a) to during time T(4); theréafter the fram¢ shall De
d): discarded unless-continued retransmission is
Conditions enabled as specified in 11.5.7.

a) The logical mini-packet is not the first in the ¢) For any other response the frame shall be dis-
frame. | , carded,

. . d) If from*the time of the last transmisgion of the
e e e s o e et et o ey B minkpacket th slapsed timo oxcpeds T

logical |mini-packet immediately following one the frame shall be discarded unless [continued
. transmission is enabled as specified i 11.5.7.
contain|ng such octets.
. - . e) When discarding occurs, the local response par-
©) fhe 1o 'Zi:(sz‘rg"o‘éf‘;‘;e(‘l :Oigsn()';‘i;ec";”;tal'ggi?; ameter of the MA-UNITDATA-STATUS |indication
. . A . shall be NOT TRANSMITTED.
mini-pafket in the series representing a com-
plete frame). . . L
11.5.5.5 The action following the transmission of

Actions the logical mini-packet that contains fhe frame

checksum shall be as follows:

a) On a response of ACCEPTED-the DTE shall ”
transmif the next logical mini-paeket within time a) Unless b) applies, on a response of BUSY THe
T(1). DTE shall retransmit the mini-packet. for a con-

tinued response of BUSY, the DTE shall continue

b) On a response of BUSY-the DTE shall retransmit retransmission during time T(4); [thereafter
the logital mini-packet. For a continued response transmission of the frame shall ceape unless
of BUSY, the DTE shall continue retransmission continued retransmission is enabled ag specified
during time T(3); thereafter the frame shall be in 11.5.7.
discarded unless continued retransmission is
enabled as‘specified in 11.5.7. b) For any response other than BUSY trapsmission

shall cease. r

¢} For any oOther response ihe frame shall be dis-
carded. ¢) When transmission ceases, the local response

parameter of the MA-UNITDATA-STATUS indi-

d) When discarding occurs, the local response par- cation shall be TRANSMITTED.

ameter of the MA-UNITDATA-STATUS indication
shall be NOT TRANSMITTED.

11.5.5.4 The actions following the transmission of
the logical mini-packets, if any, that satisfy both of
the conditions a) and b) shall be as specified in a)
to e):
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11.5.6 Times

11.56.1 General

The values of the times given in 11.5.5 shali be as
specified in 11.5.6.2 to 11.5.6.6. The times given in
11.5.6.2 to 11.5.6.6 are, in severail cases, specified
as a range rather than a specific value. In such
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cases, the time being specified shall have a nominal
value set at the midpoint of the range, with the range
specified allowing for a tolerance of + 30 % from
this nominal value. The arithmetic has been done
and a range specified to avoid potential ambiguities
on the application of the tolerances.

NOTE 160 The times are those required to determine
communication failure and to prevent the remote DTE
from determining communication failure; they are not
those necessary to provide any given level of throughput.

ISO 8802-7:1991(E)

b) extended transmission may be a facility under
the control of site management; in this case, the
conditions under which it is terminated are not
specified.

11.5.8 Interleaving

11.5.8.1 Frame multiplexing

More than one frame may be transmitted at one
time by interleaving the logical mini-packets re-

1562 FOT T — . nrocnr\hhn the different frames. nrn\llrhqg that the
de-la.y' (1): Transmit next mini-packet maximum destmatlon node address for each frame|is different.
. NOTE 161  In particular, the interleaving of fransmission
T(1) shalllbe a maximum of 13 ms, measured from of the first mini-packet of differefit frames|to different
the time tphat the node sets TON:N active. destination nodes is recommended ‘when mgre than one
frame is awaiting transmission(and initial attempts to send
‘.6.3 T(2): First mini-packet retry persistence the first frame are unsuccegsful.
The defayit value of T(2) shall be between 840 ms 11.5.8.2 Other protocols
and 1560 |ms, measured from the time that the DTE
issues thg first transmit command for the first mini- 11.5.8.2.1 During the transmission of a IMAC frame,
packet; i environments where frames with data from the time(that the response to the first logical
fields longer than 4096 octets are common, propor- mini-packetyis ACCEPTED until transmigsion of the
tionately zreater times may be set by the user. frame ceases (whether complete or [discarded),
mini<packets forming part of other protoqols (includ-
11.5.6.4 T(3): Frame control mini-packet retry ingobroadcast mini-packets) may be fransmitted,
persistende provided that one or both of a) or b} apply:
T(3) shall|be between 42 ms and 78 ms, measured a) the destination node address is not the same as
from the {ime that the DTE issues the first transmit that in the logical mini-packets representing the
command| for each mini-packet that meets the con= frame;
ditions in 11.5.5.3. o
b) type bit A is ONE.
11.5.6.5 T(4): Sub ent mini-packets ret . . . ,
persisten(é ) sequent minl-packe'sJewy 11.5.8.2.2 While no MAC frame is being fransmitted

Q shall

be between 14 ms and\26 ms, measured

from the fime that the DTE issues the first transmit

command
ditions in

for each mini-packeb that meets the con-
11.5.5.4.

or while no response of ACCEPTED has been re-

ceived for the first logical mini-packet
logical mini-packets forming part of othe

n a frame,
r protocols

may be transmitted, provided that the fjrst or only

logical mini-packet in a protocol data un
have Type bit A set to ZERO, Type bit B
and data octets 0 and 1 set to the values

it does not
set to ONE,
for a MAC

11.5.6.6 T(5): Whole frame transmit time frame header.

T(5) shall pe between 280 ms and 520 ms, measured i .
from the {ime that the DTE receives an ACCEPTED 11.6  Method of transmitting logical
response |forthe first mini-packet, for frames with mini-packets

less than 4096 data oclels, and proportionately

longer for longer frames. 11.6.1 Actions

11.5.7 Extended transmission

Optionally, transmission may continue after the ex-

piry of tim

es T(2) to T(h), as follows:

a) transmission may be extended automatically if

no furt
case,

her frame is awaiting transmission; in this
extended transmission shall cease not

later than the time when such extended trans-

missio

n would cause delay to the awaiting frame;

11.6.1.1 General

When required to transmit a mini-packet as speci-

fied in 11.5, the DTE shall perform the
11.6.1.2 to 11.6.1.5.

NOTES
162

actions in

In order to perform these actions, node manage-

ment operations such as enablement may be necessary.
These do not form part of the procedures specified here.
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163 Clause 7 provides a detailed specification of the
node/DTE interface functions used in these actions.

11.6.1.2 Write destination address

11.6.1.2.1

The DTE shall write the destination ad-

dress by using write register 1 (Tx.DST).

11.6.1.2.2
set since e

If the destination is the same as that last
nablement this action may he omitted

11.6.2 Interrelationship between actions

11.6.2.1 Sequence

The actions may be performed in any order, and
writing destination node address and type bits, as
well as any other actions to determine the response
to a previous mini-packet, receive a mini-packet or
set node management functions, may be interleaved
between writing successive data octets, providing
that the following constraints are observed:

11.6.1.3 Write type bits

11.6.1.3.1

The DTE shall write the type bits by using

write regisfer 8 {(X8R), fields TTPA and TTPB.

11.6.1.3.2

If the setting of the type bits is the same

as that ladt set since enablement, this action may

a) transmit mini-packet shall be the Igst|of the ac-
tions in 11.6.1.2 o 11.6.1.4;

b) the actions to transmit or rétransmit|{one mini-
packet shall not be interleaved with apy actions
to transmit or retransmit\another miniipacket gr
a node disable command ‘

11.6.2.2 Repetition of actions

be omitted

Any action other than TRANSMIT MINI-PA
be repeatedyinieach case, the last occurre
action shafb write the values required for

CKET may
bnce of the
the trans-

11.6.1.4 Write mini-packet data octet

11.6.1.4.1
octets by U
respective

The DTE shall write the mini-packet data
sing write register 5 or 6 (Tx.B or Tx.BG
y). The sequence in which the octets are

written to the node shall be any that according to the
specification of Tx.B and Tx.BG produces the correct

assighme

NOTE 164 | Tx.BG also acts as a transmit command when
used to write the highest numbered data octet of a mini-
packet, see|11.6.1.5.

11.6.1.4.2
that has a

data octet

This action may be-omitted for any octet
value that is either\the same as the pre-

or is one of _thé arbitrary valued octets

viously erten value for thrat'numbered mini-packet

following t

NOTE 185
Enhanced G
each of the

e end of a frame.

Where the checksum calculating facility of an
ass\node is being used, it is essential that
rame octets is written once and ance only, i.e.

it is essent

mitted mini-packet. See note to 11.6.1.4.2.

11.6\3 Retransmission

Where retransmission of a mini-packet ip required
by 11.5, the DTE shall act as follows:

a) retransmission on NOT SELECTED: |[the mini-
packet shall again be transmitted as specified in
11.6;

NOTE 166 Only the first mini-packet in|a frame is
retransmitted on NOT SELECTED.

b) retransmission on BUSY: if the AUTO- ?ETRY&
BUSY control is currently set to ON by the DTE
(RTRY of Rx.SR and Rx. CR, see 11/14.2.5 and
11.15.2.3) retransmission will be putomatic;
otherwise, the DTE shall again retrgnsmit the
mini-packet as specified in 11.6.1.

11.7 Determination of transmission fesult

at—thattheoctets—are notTewritter—when—a

mini-packet is retransmitted, and that each octet of a
string of repeated values in a frame is written, the only
exception being octet pairs comprising all ONE bits or all
ZERO bits, since these do not affect the final checksum
value.

11.6.1.5 Transmit mini-packet

The DTE shall cause the node to transmit the mini-
packet either by using write register 7 (Tx.G) or by
using Tx.BG to write the highest numbered data
octet of a mini-packet (see 11.6.1.4).
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11.71 The DTE shall determine the results of
transmission in accordance with 11.7.2, before the
TRANSMIT MINI-PACKET action for the next mini-
packet.

NOTE 167 While the conditions for each result are as
specified in 11.7.2, this does not necessarily mean that the
DTE needs to examine the lines and register fields speci-
fied, since redundancy in the node/DTE interface allows
moare than one means of determining a particular condi-
tion. Accordingly, any means may be used provided that
when the conditions are as specified in 11.7.2 the re-
sponse used for subsequent actions is that specified for
the condition.
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11.7.2 The result shall be

a)

b)

ACCEPTED if, when TDN:N is active after trans-
mission, TAC is active and TCE is inactive;

IGNORED if, when TDN:N is active after trans-
mission, TIG is active and TCE is inactive;

NOT SELECTED if, when TDN:N is active after
transmission, TUS is active and TCE is inactive;

TRANSMIT COMPARISON ERROR if, when TDN:N

ISO 8802-7:1991(E)

b) be set to READY by the DTE by the action of en-
abling the node using NEN of write register
Rx.CR or TEST:N (see 11.15.2.3 and 11.13.4.3),
and while the node is enabled, when set by the
DTE to READY using read registers Rx.BG or
Rx.G (see 11.14.2.7 and 11.14.2.8),

NOTE 168 Rx.BG sets the control to READY only

when the mini-packet data octet being read is the
highest numbered octet.

¢) be set to BUSY when the node sets RDN:N active

is active after transmission, TCE is active;

BUSY|if, when TDN:N is active after transmission
and AUTO-RETRY ON BUSY is OFF, TBY is active
and T(CE is inactive;

‘BUSY so long as TDN:N remains inactive while

AUTOIRETRY ON BUSY is ON;

BUSY| if AUTO-RETRY ON BUSY is ON, and
TDN:N has been set active by the node in re-
sponsg to a transmitter reset {TRST);

RING INOPERABLE if any of the following apply:

1) TDN:N remains inactive for more than 2 ms
wHile auto-retry on busy is not enabled;

2) TALK:N remains inactive for more than 2 ms;

3) AQK or RON of X8R are inactive.

11.8 Reception of logical mini-packets

‘8.1 Reception control functions

11.8.11 |General

The reception of logicahmini-packets shall be sub-
ject to the reception_¢€ontrol functions specified in
11.8.1.2 t¢ 11.8.1.5¢

11.8.1.2 |READY/BUSY control

(dunut;uy the—receipt—of—a—mini=pa ket by the
node).

11.8.1.3 SOURCE SELECTOR control
This control shall

a) be set to just on¢ value at a time fqr all values
in the range 0 {07255 as follows:

1) 0, “none/ when the node can gccept mini-
packets from no source, but returns them with
response NOT SELECTED,

2)0255, "any”, when the DTE can dccept mini-
packets from any source;

3) a value in the range 1 to 254, in which mini-
packets with a source node addregss equal to
the value set will be accepted an{l others re-
turned with response NOT SELEC[ED, or vice
versa, depending on the value of the SOURCE
SELECT/REJECT control (see 11.8]1.4).

b) be set to 0 by the DTE by the action|of enabling
the node using NEN of write registgr Rx.CR or
TEST:N (see 11.15.2.3 and 11.13.4.3), and while
the node is enabled by the DTE t¢ the value
written using write register SSR (see[11.15.2.1).

NOTES

169 Both Basic and Enhanced Class nodeq support this
control.

170 Since the value is set to 0 upon node|enablement,
thus preventing the node from accepting [mini-packets
from any source, the DTE will need to usq this control

This control shall

a)

have two states:

1) READY, in which mini-packets can be re-
ceived by the node, but in which the DTE
cannot determine the contents of the last
mini-packet received; and

2) BUSY, in which mini-packets cannot be re-
ceived by the node, but in which the DTE can
determine the contents of the last received
mini-packet;

before frames can be received, normally by setting it to
255, Its use may be further required to cause mini-packets
to be returned with response NOT SELECTED when a
frame is discarded (see 11.10.1.5). Otherwise, the use of
this control is optional, as a means of causing the node to
filter out mini-packets coming from sources other than
that of a frame being received.

11.8.1.4 SOURCE SELECT/REJECT control
This control shall

a) have two states:
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1) SELECT, in which only mini-packets with the
source node address equal to that in the
range 1 to 254 set by the SOURCE SELECTOR
can be received by the node and made avail-
able to the DTE, mini-packets with other
source node address being returned with re-
sponse NOT SELECTED;

2) REJECT, in which only mini-packets with the
source node address not equal to that in the
range 1 to 254 set by the SOURCE SELECTOR
can be received by the node and made avail-

,_mini-packets wilth source

fo that set by the

sponse NOT SELECTED;
b) have two states while the SOURCE SELECTOR is
set to (:

d) if the npde is an Enhanced Class node, be set to
SELECT by the DTE action of enabling the node
using TEST:N and to SELECT or REJECT accord-
ing to fthe value of RS8 in every occurrence of
Rx.CR that enables the node or keeps the node
enablef (see 11.15.2.3).

e} if the node is a Basic Class node, he‘set to SE-
LECT gt all times.

NOTES

171 Basic|Class nodes do not support this control, and
always fungtion as for SELECT.

172 The upe of this controltis not necessary for the MAC
procedures| It may be used as a means of causing mini-
packets of 3 discarded frame to be returned with response
NOT SELECITED, by-seiting this control to REJECT and the
SOURCE SELECTORto the source of the mini-packets; this
permits frames to 'be received from other sources.

having both Type bit A and Type bit B set to
the same values as those of the TYPE BIT
MASK set by the DTE, all others being re-
turned with response NOT SELECTED by the

node;

3) REJECT, in which the node can receive and
make available to the DTE only mini-packets

having one or both Type bit A and

Type bit B

set to the different values from those of the
TYPE BIT MASK set by the DTE, those in

which both type bils are the sa
values being re
response NOT SELECTED by the n

b) if the node is an Enhanced Class nod
OFF by the DTE action of enabling the

me as the
rned with
bde;

b, be set to
node using

NEN of Rx.CR or TEST:N/ (see 11/15.2.3 agud
11.13.4.3); and while theonode is enalfled, bei

according to the values of CTP, ROT,
MTPB, all of write regisier XCR;

¢) if the node is—a Basic Class node, be
at all times:

NOTES

173 Basic Class nodes da not support this
function always as for the OFF state.

174 - Since XCR is used also for writing the

MTPA and

set to OFF

bontrol, and

ype bits for

transmitted mini-packets, care needs to be| taken that

there are no incorrect interactions betweet

mission and reception functions.

175 The use of this control is not necessary

the trans-

for the MAC

procedures. It may be used for causing the ngde to return
with response NOT SELECTED mini-packets of|a discarded
frame, by selecting the type bits for a new frame or re-
jecting the type bits for the later mini-packets in the dis-
carded frame, provided that no other franpe is b

received at the same time.

176 After the receipt of a mini-packet starting a new

frame, this control cannot be used to selec
packets with the type bits for the remainder

only mini-
of a frame,

since the DTE is required to detect a mini-padket with the
type bits set as for a start of frame from the game source

[see 11.9.1.2 b)].

11.8.2 Procedure

11.8.1.5 TYPE SELECT/REJECT control
This control shall
a) have three states:
1) OFF, in which the node marks no mini-
packets NOT SELECTED on the basis of the
value of the type bits;

2) SELECT, in which the node can receive and
make available to the DTE only mini-packets

68

11.8.2.1 General

When required to receive a mini-packet, the DTE

shall perform the actions specified in
11.8.2.6.

NOTE 177  In order to perform this proced

11.8.2.2 to

ure the DTE

will need to take actions to set both itself and the node
into a state in which this procedure can be performed
correctly. Such actions do not form part of these proce-

dures.
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11.8.2.2 Detect reception of mini-packet by node

The DTE shall monitor either control line RDN:N or
field RDN of read register 3 Rx.8R; when these go
active, the DTE shall perform the actions in 11.8.2.3
to 11.8.2.6.

NOTE 178 When RDN:N goes active the READY/BUSY
control state becomes BUSY.

11.8.2.3 Read source node address

11.8.2.3.1
dress by Gsing read register 1 (Rx.SRC).

11.8.2.3.2 | This action may be omitied and the
source node address taken as equal o the selected
source if [a single source has been selected using
t* SOYURCE SELECTOR and the SOURCE
SELECT/REJECT control state is SELECT, and either
of the follpwing conditions apply:

a) atlea
the la

one mini-packet has been received since
change to either of these controls;

b) at least 12 us have elapsed between the last
change to either of these conirols and RDN:N
going fctive.

11.8.2.4 Read type bits

11.8.2.4.1 | The DTE shall read the type bits by using
read regidter 8 (X8R), fields RTPA and RTPB.

11.8.2.4.2 | If the source is one from which the(mini-
packets dre being discarded, this action may be
omitted.

2.4.3 | If the TYPE SELECT/REJECT control is on
SELECT apd more than 12 pus have-elapsed between
the last clhange to this control @nd RDN:N going ac-
tive, actioh may be omitted and'the value of the type
bits be taken as equal toth® setting of the TYPE BIT
MASK.

NOTE 179 | The TYPE\SELECT/REJECT control state can
only be OFF for a Basic Class node.

11.8.2.5 Read mini-packet data octets

ISO 8802-7:1991(E)

NOTE 180 - Where the checksum calculating facility of an
Enhanced Class node is being used, it is essential to omit
this action for mini-packets extraneous to the frame being
processed, in order to avoid the octets values being in-
cluded in the checksum.

11.8.25.3 This action may be omitted for some
octets in a mini-packet if the value of previously read
octets in the mini-packet requires the discarding of
the frame to which the mini-packet belongs.

11.8.25.4 This action may be omitted for any octets
ollowing the end of a frame in mini-packet
of a frame.

NOTE 181  This action may not, however, be omitted for
the arbitrary valued padding octet in frames|with an odd
number of octets in the data field, since the alue, though
arbitrary, is required for calgulation of the chpcksum.

11.8.2.6 Set READY/BUSY control to READY

The DTE shall cause the node to clear busy and be
ready to receive the next mini-packet, byl using read
register Rx{G)or by using Rx.BG to read [the highest
numberedd{data octet.

11.83 Interrelationship between actions|

11.8.3.1 Sequence

The following conslraints:on the sequenge of action
shall be observed; within these constrainpts, any se-
quence may be used: :

a) detection of reception of a mini-paciet shall be
the first action;

b) setting the READY/BLSY control shall be the last
action;

¢) reading of source node address and type bits
may be interleaved between reading of mini-
packet data octets;

d) The actions to read ‘the contents of one mini-
packet shall not be interteaved with pny actions
for the reading of the contents of another mini-

11.8.2.5.1 The DTE shall read the mini-packet data
octets by using read register § or 6§ (Rx.B or Rx.BG
respectively). Within the consfraints set by the
specification of Rx.B and Rx.BG, the sequence in
which the octets are read is undefined.

11.8.2.5.2 This action may be omitted for the whole
mini-packet if the mini-packet is one that is estab-
lished on the basis of the source destination address
or type bits to be part of a discarded frame or not
part of a frame.

Lirard i i Aol <}
HMAULATT UT a TIUUT GirodiuTe LUTTTIT Ay,

NOTE 182 Except as specified in d), the sequence of
actions to receive a mini-packet may be interleaved with
any actions for transmitting a mini-packet, determining
the response to a transmitted mini-packet, or for node
management functions.

11.8.3.2 Repetition of actions

Within the constraints .on sequence specified in
11.8.3.1, any action may be repeated.
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NOTE 183  Where the checksum calculating facility of an
Enhanced Class node is being used, it is essential that
each frame octet other than the checksum is read once
and once only.

11.9 Mapping of logical mini-packets on to

NOTE 185

If this logical mini-packet also satisfies

condition b) in 11.8.1.1 it is the beginning of a new

frame and is to be processed as such.

c) the frame is required by 11.10 to be discarded

while incomplete.

frames

11.9.1.3 The last logical mini-packet in the series
shall be that which contains the last octet of the
frame, determined on the basis of the values of the

11.9.1 Series of logical mini-packets representing
a frame

first four frame octets (header and 8) as

follows:

1001 1100

11.9.1.1 Every logical mini-packet which satisfies
conditiong a) and b) shall be processed as the first
logical mipi-packet of a series representing a frame:

a) Type Hit A is ZERO and Type bit B is ONE;

b) data oftet 0 is 1001 1100, and data octet 1 is ei-
ther 1001 1100 or 1001 1101 (i.e. the header
octets [for frames with 16-bit or 48-bit MAC ad-
dressgs respectively).

11.9.1.2 All subsequent logical mini-packets that
satisfy eath of the following conditions 1) to 3) shall
be procesised as subsequent logical mini-packets in
the serieg representing the frame, until any of the
events a) to c) occurs:

a) the solrce node address is the same as in the
first logical mini-packet;

b) both type bits set are to ZERO;

c) the logical mini-packet is not an error message
addregsed to the SR-LAN logging station.

NOTE 184 | The reception of error messages addressed
to the SR-UAN logging station doeg not form part of these
MAC procedures. They will not_be received unless the
node suppgrts the optional facility and the DTE has ena-
bled the fafility, where thedoggding station function is im-
plemented in the same DTE as the MAC procedures.

When the facility is‘enabled, the error messages can
distinguished from frame logical mini-
packets oplyby(the setting of LOG of Rx.SR, since
they always-have both type bits set to ZERO and

d‘] ;f t:IC :ICdU‘UI Ubtctb ILICIVC» t:lU VG:UC
(indicating 16-bit MAC addresses), thd
octet shall be the nth, where n(=-8
odd and n = 8§ + 12 if S is evemn

b) if the header octets have| the value
{indicating 48-bit MAC @ddresses), thg
octet shall be the nthiowhere n = §
odd and n = § 4. 20)if S is even,

11.9.1.4 Every jogical mini-packet tha
form part of the series representing a g
incompletedframe shall be disregarded f
poses of the processing of MAC frames,
a logicakmini-packet as specified in 11.9
cause a frame to be discarded as speg
theleontents of the logical mini-packet b
garded unless it is the start of a new fran

last frame
- 11 if S is

1001 1101
last fr
- 19 if 3

does not
omplete or
or the pur-
except that
1.2 b) shall
ified there,
eing disre-
ne.

11.9.2 Mapping of logical mini-packet dgta octets to

frame octets

11.9.21 The mapping shall be as specified in
11.5.3.3.2 to 11.5.3.3.4 for transmitted frames.
11.9.2.2 Where the number of octets in|a frame_is
not an exact multiple of M, the octets fojlowing
end of the frame in the last mini-packget shall be
disregarded; they shall have no effect or the frame

protocol, regardless of their value.

11.10 Processing
11.10.1 Procedure

11.10.1.1  Beginning of frame

may be generated by the remotie node through
which a frame is being transmitted (and will conse-
quently have the same source node address). See
11.9.1.4:

a) the last logical mini-packet in the series is re-
ceived, as specified in 11.9.1.3;

b) another logical mini-packet containing the same

Each time that a logical mini-packet that is the be-
ginning of a frame is received (see 11.9.1.1), the DTE

shall begin processing the new frame
continue 1o process it as specified in {

and shall
his clause,

until the frame is either compiete or discarded.

11.10.1.2 Setting of reception controls

source

node address and with the Type bit A set

to ZERO and Type bit B to ONE is received; in
this case the incomplete frame shall -be dis-

carded

70

1

So long as the frame is neither complete nor dis-
carded, the DTE shall maintain the setting of the
SOURCE SELLECTOR, and if the local node is an En-
hanced Ciass node, SOURCE SELECT/REJECT and
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TYPE SELECT/REJECT controls, in such a state that
no mini-packet in the series representing the frame
is marked NOT SELECTED.

11,10.1.3 lIssue of READY commands

So long as the frame is neither complete nor dis-
carded, the DTE shali always issue a ready com-
mand within time T(6) after the receipt of a logical
mini-packet containing any of the frame octets prior

to the frame data field, and within time T(9) for later
logical mipi-packets-

ISO 8802-7:1991(E)

g) next mini-packet waiting time: the RECEIVE DONE
signal is not received from the node for the next
logical mini-packet in the series within T(7) of the
READY command issued by the DTE for the pre-
vious mini-packet, unless, extended reception is
enabled (see 11.10.3);

h) whole frame waiting time: time T(8) elapses be-
fore reception of the frame is complete unless

extended reception is enabled (see 1

11.10.1.4 | Discarding conditions
The framg¢ shall be discarded if and only if any of the
following [conditions apply:

,congestion: the DTE is in the process of receiving
frame$ from other sources up to the maximum
capaclty of the DTE for frame reception;

b} MAC address length: the value of the first two
octets|corresponds to that of a header identifying
a frame with MAC address length other than that
suppofted at that time by the DTE;

c) length the vaiue in the third and fourth octets
yields|a value of S [see 11.4.1.2 b)] that corre-
spondg to a frame length that is greater than that
suppolted by the DTE or a data field length
greatqr than that supported by the DTE for the
MAC-$AP identified by the destination MAC ad-
dress.

d) unassigned destination MAC address: the desti-
nationl MAC address contained in the fifth and
sixth o¢r fifth to tenth octets (for(16-bil and 48-bit
MAC addressed respectively) (is)not assigned to
any MAC-SAP in the DTE;

e) sourcé MAC address validation: optionally, if the
sourcgé MAC addresS_in the seventh and eighth
octets| or eleventh™Mo sixteenth octets (for 16-bit
and 4B-bit MAC\addresses respectively) is not
one khown hy'the DTE to be valid for the source
node address'contained in the mini-packets, the
frame|may\be discarded;

1.10.3);

new frame starts: reception of the frame is inter-

rupted by the start of a new frame from the same

source node address, as specified\in

ring non-operational: the rifg.is det
non-operational (see¢ 1M14.29, re
XSR).

11.10.1.5 Action on-discarding

When a framé-is discarded

11.9.1.2 b);

ected to be
hd  register

a) no MA<DATA indication shall be produced;

b) if discarding occurs :on any other than the last

c)

fogical mini-packet,

the DTE shdll

set the

SOURCE SELECTOR, SOURCE SELHCT/REJECT

or TYPE SELECT/REJECT controls in
that the node returns the next mini-p)
series with response NOT SELECTE
riod equal to time T(7), unless the D

such a way
Aacket in the
D, for a pe-
TE is in the

process of receiving other frames gt the same

time and no such setting is possi
causing mini-packets belonging to

ble without
such other

frames to be returned with responge NOT SE-

LECTED;

the DTE shall set the node READY/B
and SOURCE SELECTOR controls,

case of Enhanced Class nodes, th
SELECT/REJECT and TYPE SELECT/R
trols so that a new frame can be req
ject to any delay imposed by the me
achieve b).

JSY control
and in the
e SOURCE
EJECT con-
eived, sub-
ans used to

NOTE 186 It is not required that the DTE should
validate source MAC addresses against source node
addresses, and no means for such validation is speci-
fied; however, discarding of frames that have failed
MAC address validation does not constitute a violation
of the protocol.

f) checksum: the value of the last two octets in the
frame does not satisfy the checksum formula
specified in 11.4.1.2 g);

NOTE 187 With Enhanced Class nodes, registers
RSUMCLR and Rx.SUM provide a means of obtaining
the checksum value from the node.

11.10.1.6 Action on frame completion

When a complete frar
carding

ne is received without dis-

a) a MA-DATA indication shall be produced as

specified in 11.11,

b) the DTE shall set the node READY/BUSY control
and SOURCE SELECTOR controls, and in the
case of Enhanced Class nodes, the SOURCE
SELECT/REJECT and TYPE SELECT/REJECT con-
trols so that a new ftame can be received.

7


https://standardsiso.com/api/?name=ed9edff9bef0e52b653e64bdf33ddae6

ISO 8802-

7:1991(E)

11.10.2 Times

11.10.2.1

General

The values of the times given in 11.10.1 shall be as

specified i

n 11.10.2.2 to 11.10.2.5 (see also the re-

marks on ranges in 11.5.6.1).

11.10.2.2

T(6) Set READY: maximum delay on

control part of frame

T(6) shall

be measured from when the node sets

octets shall be as specified in 11.4.1.2 ¢) for 16-bit
source MAC addresses and 11.4.1.3 c¢) for 48-bit
source MAC addresses, and the mapping of bits
shall be as specified in 11.4.3.3;

b) the destination MAC address parameter shall
represent the value of the destination MAC ad-
dress contained in the received frame; the
mapping of ocltets shall be as specified in
11.4.1.2d) for 16-bit destination MAC addresses
and 11.4.1.3d) for 48-bit destination MAC ad-
dresses, and the mapping of bits shall be as

RDN:N acfive until the DTE clears busy using Rx.BG

or Tx.G. T{B) shall not exceed 39 ms.
11.10.2.3 [T(7) Minimum mini-packet waiting time
T(7) shall|be measured from when the DTE clears

busy using Tx.BG or Tx.G until the node sets RDN:N

active for
frame. T(7|

11.10.2.4
T(8) shall

RDN:N acf
between 9§

the next mini-packet that is part of the
shall be between 14 ms and 26 ms.

T(8) Whole frame minimum waiting time
be measured from when the node sets

ive for the first mini-packet. T(8) shall be
60 ms and 1040 ms for frames with 4098

or less data octets; for longer frames the time may

be propori

11.10.2.5

ionately increased.

T(9) Clear busy maximum delay on

subsequent mini-packets

T(9) shall pe measured as for T(6). T(9) shall notjex-

ceed 13 m

S.

11.10.3 Extended reception

Optionally
the expiry
does not
Otherwise
which ter
not stand

1.1

1”11 pP

reception of a frame may continue after
of times T(7) and T(8),)provided that this
prevent the reception of other frames.
when this facility-is used, the conditions
inate reception _of incomplete frames are
rdized.

Issue of MA-UNITDATA indication

roduction of MA-UNITDATA indication in

specified in 11.4.3.3,;

c) the data field parameter shallyepresent the
octets in the data octets field of the [frame; the
mapping of octets shall, be as quecified in
11.4.1.2e) and the mapping of bits shall be as
specified in 11.4.3.4. 6

shall be

11.11.1.2 No MA-UNIFDATA indication
produced for a discarded frame.

11.11.2 Production of MA-UNITDATA indjcation in
response o MA-UNITDATA request

11129 Where the source and {lestination

MAC-SAPs are both in the local DTE and
of\actioning the MA-UNITDATA request

the means
is not the

fransmission of a frame, a MA-UNITDATA indication

shall be produced unless

a) the source and destination MAC add
of different length and the DTE does i
different lengths;

b) the data field parameter is too long f
tination MAC-SAP;

c) the DTE is in the process of receiving
to its maximum capacity.

11.11.2.2 The MA-UNITDATA. indication f
shall be as specified in 11.2.2.2.

11.11.2.3 - MA-UNITDATA-STATUS indicg

be produced as specified in 11.3.2.

resses are
ot support

br the des-
frames’p

arameters
tion - shall

indication

11.11.3 _Discarding of the MA-UNITDATA

response

o frame

11.11.1.1 When a complete frame has been re-
ceived and has not been discarded, a MA-UNITDATA
indication shall be produced at the MAC-SAP iden-
tified by the destination MAC address as follows:

a) the source MAC address parameter shall repre-

sent the value of the source MAC address con-
tained in the received frame; the mapping of

72

If internal flow conirol at the MAC-SAP prevents im-
mediate transfer of the MA-UNITDATA indication,
the MA-UNITDATA indication shall either

a) be discarded immediately; or
b) be retained until transferred or until retention

would prevent reception of other frames, in
which case it shall be discarded.
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11.12 Functions at the node interface

11.12.1 Use of node interface

The DTE shall use the node interface as the sole
means of interaction with the node.

11.12.2 Use of node interface functions

11.12.21 The use or non-use by the DTE of each
function provided by the node interface, and the

ISO 8802-7:1991(E)

11.13.3 DO:P to D7:P: Data lines

11.13.3.1 For read registers; the allocation of data
lines shall be as specified in table 8, for write regis-
ters as specified in table9.

11.13.3.2 For read registers 0, 1, 2, 5, 6, 9 and 10,
and write registers 0, 1, 5 and 6, the setting of the
data lines shall represent an octet; the active state
of the line shall represent a ONE bit and the inactive
state a ZERO bit.

mapping |between these functions and the proce-
dures spdcified in 11.4 to 11.11 shall be any that

a) allow the requirements specified in 11.4 to 11.11
to be met;

’do nol conflict with any requirement specified in
11.13 1o 11.15;

¢) do not utilize the state of any line when it is
specifled in 11.13 to 11.15 that the state is not
significant or undefined.

11.12.2.2 | Usage and mapping shall be either stat-
ically det¢rmined for the DTE, or dynamically varied.

11.13 Node interface lines
11.13.1 line logical states

11.13.1.1 | Lines whose identifier has the sufiix":P”
shall be logically active in the electrical high state,
and shall| be logically inactive in the eléctrical low
state.

11.13.1.2 | Lines whose identifier has the suffix “:N”
shall be |ogically active in the~electrical low state,
and shalll be logically inactivé”in the electrical high
state.

NOTE 188 | For the spetification of the electrical charac-
teristics, including the voltages corresponding to the high
and low stptes, see 7.2.4.

11.13.2 AOQP to A3:P: Register address lines

11.13.5.2 TDN:N: Transmission done

11.13.4 Control lines set by the DTE

11.13.4.1 RD:N: Node read strobe

See 11.14.1.

11.13.4.2 WT:N: Node-write strobe

See 11.15.1.
11.13.4.3<TEST:N: Node jenable override|signal
11.13.4.3.1 This line is optional on nodgs.

11.13.4.3.2 If the DTE uses TEST:N, the DTE shall
set TEST:N active and keep it active to| enable the
node, regardless of the value last writtgn to NEN of
Rx.CR; and shall set and keep TEST:N| inactive to
return cantrol over enablement to NEN df Rx.CR.

NOTE 189 The use of this line for node enablement for
other than test purposes is deprecated.

11.13.5 Control lines set by the node

11.13.51 ACK:N: Node read or write acknowledge

The read and write operations of the DITE shall be
subjected to the state: of ACK:N as specified in
11.14.1 and 11.15.1.

11.13.2.1 The register address lines shall be set by
the DTE as the binary representation of a register
address; the active state of the line shall represent
a ONE bit, and the inactive state a ZERO bit; the bits
shall be in ascending order of significance with the
least significant bit on AQO:P.

11.13.2.2 The DTE shall set control line RD:N active
to make the register a read register and shall set
control line WT:N active to make the register a write
register.

11.13.5.2.1 While the node is enabled, the active
state of the line permits the DTE to write the desti-
nation node address, type bits and data octets for
the next mini-packet and command its transmission;
and if a previous mini-packet has been sent since
enablement, permits the DTE 1o determine the re-
sponse to its transmission.

11.13.5.2.2 The active state of the line during the
first 150 ns after the DTE sets WT:N inactive at the
end of a transmit command shall be treated by the
DTE as the inactive state (see note 189).
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11.13.5.2.3 The inactive state indicates to the DTE
that transmission of a mini-packet is in progress
(see note 190) and prohibits the DTE performing the
actions in 11.13.5.2.1.

NOTES

190 The 150 ns is the maximum delay permitted for the
node in setting TDN:N inactive after a transmit command.

191 The transmission time includes actual transmission
time, a node-imposed delay designed to protect the ring
from too frequent retransmissions if the response was

mini-packet has been retransmitted; when TCLK:N
goes active with TDN:N going active within 20 ns,
this indicates a response other than busy (see
note 196).

11.13.5.4.3 If auto-retry is not enabled, TCLK:N go-
ing active indicates that TDN:N will go active within
20 ns (see note 196).

NOTES

195 In this case, TCLK:N will be active for a minimum of

other than
abled, the

raccepted, and, Whils autoTary on busy 15 en-

1 ’
ime for any retransmissions.

192 TON:Y is active while the node is disabled, and upon

enablemen

11.13.5.3

11.13.5.3.1
the DTE t

t until a mini-packet is transmitted.
RDN:N: Receive done

The active state of the line indicates to
hat a mini-packet has been received, and

permits the DTE to read the contents of the mini-

packet; it
BUSY sta
until the
(Rx.BTG ¢

further indicates that the node is in the
e and cannot accept further mini-packets
DTE has issued a READY command
r RX.G).

11.13.5.3.4
150 ns a

The active state of the line for the first
r the DTE sets RD:N inactive at the end

of a READY command shall be treated by the DTE
as the ingctive state (see note 193).

11.13.5.3.
to the D

The inactive state of the line indicates
that no mini-packet has been received

since thel last of either enablement or a /READY
command| and prohibits the DTE fromwreading the
contents ¢f any previously received mini-packet.

NOTES

193 The 150 ns is the maximum permitted delay for the

90 ns.

196 In these cases, TCLK:N will remain\acti
the next transmit command.

11.13.5.5 TER:N: transmit-error

11.13.5.51 TER:N has significance
TDN:N is active and-transmit reset (TRS
has not occurred,'since TDN:N became
note 197).

11.13.5.5:2 When auto-retry on busy is €
active state of the line indicates to the [J

e until after

bnly  while
[ of Rx.CR)
active (see

nabled, the
TE that the

lastZicompleted transmission had a result of 1G-

NORED, NOT SELECTED, or TRANSMIT]
ISON ERROR.

COMPAR-

11.13.5.5.3 When auto-retry on busy is gnabled, the

inactive state of TER:N indicates to the [
last completed transmission had a re
CEPTED or BUSY, if TDN:N is active; or
sponse other than BUSY has yet been
TDN:N remains inactive for more than
TCLK:N goes active.

11.13.5.5.4 When auto-retry on busy is d

TE that the
ult of AC-
that no re-
received, if

20 ns a%’

sabled, the
TE that the
Bult of 1G-
MPARISON
b indicates

node in saiting RDN:N inactive)after a clear busy com- active state of TER:N indicates to the D
mand. last completed transmission has a re
. \ \ I NORED, NOT SELECTED, TRANSMIT CO
194 RDN: le ti d led. ’ ;
N 16 inactiygiyfhile the node is disabled ERROR or BUSY, and the inactive stat
that the result was ACCEPTED.
11.13.5.4 |TCLK:N: transmission clock
NOTES
11.13.5.4 1+—From—the—time—whenthe DFEisstves—=a

transmit command, the active state of the line indi-
cates to the DTE that the mini-packet has not yet
been transferred to the ring; thereafter, the inactive
state indicates that the mini-packet has been trans-
ferred to the ring and the response is not yet avail-
able.

11.13.5.4.2 If auto-retry on busy is enabled, each
subsequent time that TCLK:N goes active without
TDN:N going active, followed by TCLK:N again going
inactive (see note 195), indicates to the DTE that a
response of busy has been received and that the
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197 TER:N is set inactive during disablement, upon
enablement, and upon transmit reset.

198 TER:N is set to a new state (active or inactive) not
later than 20 ns before TCLK:N goes active, and stays in
that state until after TCLK:N goes inactive.

11.13.5.6 RTPA:N and RTPB:N: received Type bits
Aand B

11.13.5.6.1 These lines are significant only while
RDN:N is active.
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11.13.5.6.2 The active state of RTPA:N indicates to
the DTE that the last received mini-packet had Type
bit A set to ONE, the inactive state, ZERO; and simi-
larly for RTPB and Type bit B.

NOTE 199  The node sets these lines to the appropriate
state at least 10 ns before setting RDN:N active, and
keeps them in that state until after RDN:N goes inactive.

11.13.5.7 RINT:N: broadcast or error message
mini-packet received

ISO 8802-7:1991(E)

11.14.2 Standardized re@isters
11.14.21 Register 0: SSR (source selector)

11.14.21.1 The DTE shall read from this register
only while the node is enabled.

11.14.2.1.2 The octet on the data lines DO:P to D7:P
indicates to the DTE the source to which the node
source selector is currently set.

NOTE 202  Untit the source selector has been set by the

11.13.5.7.
is active.

This line is only significant while RDN:N

11.13.5.7.2 The active state of RINT:N indicates to
the DTE fthat the mini-packet for which RDN:N be-
me aclive was a broadcast or error message

i-packet, and that the BPR or LOG field of regis-
ter Rx.SR is set accordingly (see 11.14.2.5); the in-
active stgte indicates that it was not.

NOTE 200 The transmission and reception of broadcast
or error nmessage mini-packets does not form part of the
MAC prodgedures. However, if the node is enabled to re-
ceive broadcast mini-packets (under DTE control in En-
hanced Class nodes, optional and under operator control
in Basic Class nodes) or enabled to receive error message
mini-packets (under DTE control in Enhanced Class nodes
only), the requirements specified in 11.9.1.4 apply to any
broadcast|or error message mini-packet received while a
frame is being processed.

11.14 Head registers
11.14.1 Read operation

14.1.1| This operation applies 10\registers sup-
ed by all nodes; for other registers, see 11.14.3.

11.14.1.2| The DTE shall set'dread register address
in the range 0 to 8 on the.register address lines AQ:P
to A3:P, dnd keep it setuotil at feast 40 ns after RD:N
has become inactive:

11.14.1.3 | Not less than 40 ns after the register ad-
dress lings have become set, and not before ACK:N
has becomejinactive: after the last read or write op-

node following enablemenl, the value will pe 0 (i.e. the
node will not accept mini-packets from any‘dource).

11.14.2.2 Register 1: Rx.SRC (receive spurce node
address)

11.14.2.21 The DTE shalb read from this register
only while the node is~efrabled and RDNIN is active.

11.14.2.2.2 The octet on the data lines DO:P to D7:P
indicates to the(DTE the source node address in the
last receiveddmini-packet.

11.14.2:3 “Register 2: NODE (local node fing
address)

1114.2.31 The DTE shall read from this register
only while the node is enabled.

11.14.2.3.2 The octet on the data lines PO:P to D7:P
indicates to the DTE the address curren{ly loaded in
the node as its own ring address.

11.14.2.4 Register 3: TX.SR (transmit status
register)

11.14.2.41 The DTE shall read from this register
only while the node is enabled.

11.14.2.4.2 The seltings on the data lines DO:P to
D7:P shall have the significance specifigd in a) to h)
once a mini-packet has been transmitted since the
node was enabled; until then only TDN shall be sig-
nificant.

NOTE 203 Until a mini-packet has beer) transmitted
since enablement, TDN and TAC will be active and all

eration, the DTE shall sef RD:N aclivé and Keep i1
active until after ACK:N has become active.

11.14.1.4 When ACK:N becomes active, the DTE
shall read the values on the data lines DO:P to D7:P.

11.14.1.5 After an undefined time after ACK:N going
active (see note) the DTE shall set RD:N inactive.

NOTE 201 Completion of the handshake after reading
the data may take place immediately, or not until heces-
sary in preparation for the next read or write operation,
or at any time between.

other lines inactive.

a) D7:P: TDN (transmit| operation done): the active
state indicates to the DTE that control line TDN:N
is active and will remain active until the DTE is-
sues a transmit command using Tx.BG or Tx.G,
and, if a mini-packet has been transmitted since
node enablement, that the settings of TER, TCE,
TIG, TAC, TUS and TBY are significant. The in-
active state indicates that TDN:N was inactive at
the beginning of the read operation, and that the
settings of TER, TCE, TIG, TAC, TUS and TBY are
not significant;
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b)

g)

h)

NOTE 204
are mutuall

11.14.2.5
node status)

D6:P: TER (transmit error): while auto-retry on
busy is disabled, the active state of TER indicates
to the DTE that TCE, TIG, TUS or TBY is active;
while enabled, TCE, TIG, or TUS only. The inac-
tive state of TER indicates to the DTE that TAC is
active, unless a transmitter reset has occurred
since the last transmit command, in which case
the inactive state of TER has no significance;

D5:P: D5:P is inactive and has no significance;

D4:P: TCE (transmit comparison error): the active
state i € € resu
transmission was TRANSMIT COMPARISON ER-
ROR; {he inactive state, that no TRANSMIT
COMPARISON ERROR occurred;

D3:P: T|G (transmitted mini-packet ignored): only
if TCE i$ inactive, the active state of TIG indicates
to the PTE that the result of transmission was
IGNORED; the inactive state, any other result;

D2:P: TAC (transmitted mini-packet accepted):
only if TCE is inactive, the active state of TAC
indicates to the DTE that the result of trans-
missior was ACCEPTED; the inactive state, any
other résult;

D1:P: TUS (transmitted mini-packet not selected):
only if TCE is inactive, the active state of TUS in-
dicates|to the DTE that the result of transmission
was NQT SELECTED; the inactive state, any other
result;

DO:P: TBY (destination node busy): only if TCE is
inactivg and auto-retry on busy is not gnhabled,
the active state of TBY indicates to the DTE that
the resyilt of transmission was BUSY; the inactive
state, ahy other resuit.

The active states of TIG,)\TAC, TUS and TBY
exclusive.

Register 4: Rx.SR (receive status and

d)

h)

11.14.2.6 Register 5: Rx.B (read data octqt)

ception is enabled; the inactive state, that it is
not {see note to 11.13.5.7.2),

D5:P: RRJ (receive reject): the active state indi-
cates to the DTE that since the source selector
was last set the node has rejected a mini-packet
addresses to the node and returned it with re-
sponse NOT SELECTED, on the basis of the set-
tings of the SOURCE SELECTOR, SOURCE
SELECT/REJECT, TYPE SELECT/REJECT and
BROADCAST RECEPTION (see note to
11.13.5.7.2) controls; the inactive state, that no
such rejection has occurred,

'

D4:P: RSS (source select/reject).\the active state
of RSS indicates to the DTE 4hat the SOURCE
SELECT/REJECT control is set\to REJECT, the in-
active state, SELECT;

D3:P: LOG (error message mini-packe receivmg
while RDN:N is active, the active stale of D3:.P
indicates to the BFE that the last mini{packet re-
ceived was amerror message, the inaptive state
that it was{not; while RDN:N is inactivg, this line
has no_sighificance (see note to 11.9J1.2 3) and
note 1041.13.5.7.2);

D2:P; BPR (broadcast mini-packet |received):
while RDN:N is active, the active staje of D2:P
indicates to the DTE that the last recdived mini-
packet was a broadcast mini-packet, the inactive
state that it was not (see note o 11.13{5.7.2);

D1:P: RTRY (auto-retry on busy): the active state
indicates to the DTE that auto-retry ¢n busy is
enabled; the inactive state, disabled;

DO:P: NEN (node enabled): the active [state indi-
cates to the DTE that the node is engbled; b
inactive state, disabled.

11.14.2.6.1 The DTE shall not read from this regis-

ter unless RDN:N is active.

The DTE n
When the

nay“read from this register at all times.
hode is enabled (i.e. NEN is active) the

11.14.2.6.2 The value of the octet on the
DO:P to D7:P indicates to the DTE the va
of the data octets in the last received

data lines
ue of one
ini-packet

significance shall be as specified in a) (0 h). When
the node is disabled (i.e. NEN is inactive), only the
setting of NEN shall be significant:

a)
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D7:P: RDN (read done): the active state indicates
to the DTE that control line RDN:N is active and
will remain -active until the DTE issues a READY
command using Rx.BG or Rx.G. The inactive
state indicates that RDN:N was inactive at the
beginning of the read operation;

D6:P: BCE (broadcast reception enabled): the ac-
tive state indicates to the DTE that broadcast re-

according to the following rules:

a)

b)

if the data octet being read is the first data octet
to be read since node enabling or receiver reset,
regardless of whether a dala octet is read using
Rx.B or Rx.BG, the data octet shall be data
octet 0;

each subsequent data octet being read, without
an intervening node enablement or receiver re-
set, shall be the next in the repeating cycle
0..{M-1), 0... where M is the number of data
octets in a mini-packet, regardiess of whether
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NOTE 205

previous octets have been read using Rx.B or
Rx.BG.

If the DTE reads more than M times from this

register after RDN:N is set active, without any intervening
Rx.G or Rx.BG, the mini-packet data octets will be re-read
cyclically. If any mixture of Rx.B and Rx.BG are used to

c)

1SO 8802-7:1991(E)

D3:P: RON (ring on): the active state indicates to
the DTE that ring operation as seen by the node
is correct; the inactive state, that incorrect be-
haviour has been detected by the node;

NOTE 207 Normal operation is defined as the pas-
sage of the ring gap immediately preceded by an

read the data octets, they will be re-read cyclically so long
as Rx.BG is not used to read data octet M-1.

11.14.2.7

11.14.2.71
ter unless

11.14.2.7.2
lines DO:P

‘4.2.7.3

set on th
shall set

11.14.2.8

11.14.2.8.1
only whilé

11.14.2.8.2
and shall

11.14.2.8.3
READY/B

11.14.2.9
register)

4.2.9.1
imes.

11.14.2.9.2

a) D7:P,
length)
the DT
packet
specifi

Register 6: Rx.BG (read data octet and go)

RDN:N is active.

The significance of the data on the data
to D7:P shall be as specified in 11.14.2.6.2,

If and only if mini-packet data octet M is
e data lines, the reading of this register
he READY/BUSY control to READY,

Register 7: Rx.G (receive go)

The DTE shall read from this register
RDN:N is active.

The data on the data lines is undefined
be ignored by the DTE.

The reading of this register shall set the
ISY control to READY.

Register 8: XSR (extended mode status

The DTE may read fromthis register at

The significance shall be as follows:

D6:P and D5:P: L (mini-packet data field
: the value.set on these lines indicates to
E the nuimber M of data octets in a mini-
to which” the node is currently set, as
bd in table 10;

b) D4:P: /

active state indicates

empty slot within the last 500 ps.

d) D2:P: this line is active, and has no si

gnificance;

e) D1.P and DO:P: RTPB and RTPA (received Type

active, then the active state of RTPB
the DTE that Type bit B of the las}-red
packet was ONE; the inactivelstate,
similarly for RTPA and Type\bit A. If
disabled or RDN:N is: inactive, these
no significance.

11.14.3 Other registers
11.14.3.1 Register 9: Rx.SUM (receiver ¢

11.14.3.1:11  With Basic Class nodes, thig

reserved, and the DTE shall not read froI it.

NOTE 208 If an attempt is made to re
register, the node will not acknowledge the re
with ACK:N, leaving the read handshake susy

11.14.3.1.2 With Enhanced Class nodes
procedure shall be as: specified for
registers in 11.14.1.

11.14.3.1.3 The values on the data line
the frame checksum, if the DTE acts as f

a) before reading any data octets for the
mini-packet in a frame, the DTE writes
RSUMCLR, and does not again
RSUMCLR until the checksum has be

b) every octet in the frame prior to thg
(including the padding octet if prese
using Rx.B or Rx.BG, once and once

d RDN:N is
ndicates to
eived mini-
ZERO; and
the node is
lines have

hecksum)

register is

d from this
hd command
ended.

, the read
bther read

5 represent
bllows:

first logical
to register

write to
En read;

checksum
ht) is read,
bnly:

\OK(all set-up)-the
to the DTE that the node is correctly set up, the
inactive state that it is not.

NOTE 206  The condition for being all set up are
1} the node is enabled;

2) the currently loaded own address in the node is in
the range 0 to 254,

3) RON is active [see c)7;

4) an input signal is present at the ring connector;

d)

no octet of a logical mini-packet not belonging to
the frame is read between writing to RSUMCLR
and reading Rx.SUM;

Rx.SUM is read twice after reading the last frame
octet prior to the frame checksum and before
reading the mini-packet octets representing the
checksum,

" Then the value placed on the data lines for the first

time that Rx.SUM is read will be the high order octet
of the 16-bit checksum, and the value the second
time will be the low order octet.
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11.14.3.2 Register 10: Tx.SUM (transmitter
checksum)

11.14.3.21 With Basic Class nodes, this register is
reserved, and the DTE shall not read from it.

NOTE 209 If an attempt is made to read from this
register, the node will not acknowledge the read command
with ACK:N, leaving the read handshake suspended.

1114.3.2.2 With Enhanced Class nodes, the read
operation shall be as specified for other read regis-

11.151.2 The DTE shall set the register address
lines AO:P to A3:P to a register address in the range
0 to 1 or 4 to 8, and keep them set until at least

40 ns after WT:N becomes inactive.

11.151.3 The DTE shall set the data lines DO:P to
D7:P to the values specified for the register being
written to, and keep them set until at least 15 ns af-

ter ACK:N becomes active.

11.15.1.4 The DTE shall set WT:N active

ters in 111471

11.14.3.2.3 The values on the data lines represent
the frame|checksum, if the DTE acts as follows:

a) before|writing any data octets for the first logical
mini-packet in a frame, the DTE writes to register
TSUMCLR, and does not again write to
TSUMCLR until the checksum has been read,

b) every pctet in the frame prior 1o the checksum
{(including the padding octet if present) is written,
using Tx.B or Tx.BG, once and once only;

c) no octet of a logical mini-packet not belonging to
the frame is written between writing o TSUMCLR
and repding Tx.SUM;

d) Tx.SUM is read twice after writing the last frame

rior to the frame checksum and before

the mini-packet octets representing the
um.

Then the Vyalue placed on the data lines for-the first
time that Tx.SUM is read will be the high ordeéer octet
of the 16-pit checksum, and the value\the second
time will Qe the low order octet.

11.14.3.3 |Registers 11 to 15: user defined registers

Reading from these registers does not form part of

the procedure specified.in this part of ISO 8802, and
is neither [required nor prohibited.

NOTES

210 If thdse Aegisters are read, the node will not ac-
knowledgejthe read command by ACK:N.

a) not before ACK:N has become inactive at the end

of the previous read or writle operatio

b} not less than 40 ns after the régist
lines have become set;

n;

br address

¢) not less than 15 ns after the data lings have!—

come set; and keep )it active so long
lines remain set’

11.15.2 Registers applicable to all nodes

hs the data

11.15.2.4_ Register 0: SSR (Source selector)

11.45.2.11 The DTE shall write to this register only

while the node is enabled.

11.15.2.1.2 The DTE shall set on the da

a lines the

value required for the SOURCE SELECTQOR control.

11.15.2.2 Register 1: Tx.DST (Transmit dpstination

node address)

11.15.2.2.1 The DTE shall write to this register
while the node is enabled and only while TDN;

active.

11.15.2.2.2 The DTE shall set the data li

hes DO:P to

D7:P to the destination node address t¢ which all

mini-packets are to be sent until the next
of Tx.DST.

11.15.2.3 Register 4: Rx.CR (receive con
node control)

Dccurrence

rrol and

211 In DTEs in which the register address lines are di-
rectly connected to an internal bus, register addresses 11
to 15 may be used for internal communication in the DTE,
and so may appear at the node interface.

11.15 Write registers
11.15.1 Write operation

11.15.1.1 This operation applies only to registers
applicable to all nodes; for other registers, see
11.15.3.
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11.15.2.31 The DTE may write to this
any time.

11.15.2.3.2 Subject to the restrictions in

register at

11.15.2.3.3,

the DTE shall write to this register as foliows:

a) DO:P: NEN (node enable): the DTE sha

1) active to cause node enablement,

Il set NEN

or to leave

the node enabled if enablement has already

occurred;
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c)

e)

2) inactive to cause the node to become disa-
bled immediately if TEST:N is not active, or
when TEST:N becomes inactive if TEST:N is
currently active; or to cause the node to re-
main disabled if it is already disabled.

D1:P: RTRY (enable auto-retries): the DTE shall
set RTRY active to cause the node 1o retransmit
repeatedly the next mini-packet for which a
transmit command is given if it returns with re-
sponse BUSY, until the first occurrence of any of
the following:

ISO 8802-7:1991(E)

SOURCE SELECT/REJECT control, and inactive
for the SELECT state;

D5:P: LGE (log reception enable): the DTE shall
set D5:P active to enable the reception of error
messages until the node is next disabled; inac-
tive to leave error reception disabled; and either
active or inactive if error reception is already
enabled;

NOTE 213  This line can therefore not be used to
disable error message reception, which can only be

1) the|DTE disables the node, which also disa-
blep auto-retry;

2) the|DTE sets RTRY inactive, which also disa-
blep auto-retry;

3) the| DTE sets TRST active [see note to
11.15.2.3.2 d) 5)7;

4) a pmini-packet returns with response AC-
CEPTED, IGNORED or NOT SELECTED;

5) the| node detects TRANSMIT COMPARISON
ERROR for a returned mini-packet;

otherwise the DTE shall set RTRY inactive;

D2:P: RRST (receiver reset). the DTE shall set
RRST active to cause the node to put mini-packet
data optet 0 on the data lines the next time that
the DTE reads from either of Rx.B or Rx/BG;
otherwlise it shall set RRST inactive.

D3:P: TRST (transmitter reset): the BTE shall set .

TRST active to effect all of the following:

intgrrupt mini-packet trans-

migsion;

any current

2) make the next octét/ written using Tx.B or
Tx.BG mini-packet data octet 0;

3) cayse the node to set TER:N inactive;

4) cayse~the node to set TER inactive when
Tx.BR7is read before the next transmit com-

9)

h)

achieved by disabling the node. See note to 11.9.1.2
3) for use of error message reception.

D6:P: BCE (broadcast reception): thg DTE shall
set D6:P active to enable\or leaye enabled
broadcast message reception, inactivg to disable
it or leave it disabled;

D7:P: the DTE shall set this line inactiye.

11.15.2.3.3 The “following restrictions shall be ob-

served:

a)

b)

if NEN is set inactive; all other lines ghall be set
inactive;

the DTE shall not set/RTRY active while TDN:N is
inactive, unless autorretry is already|enabled at
the time of writing to Rx.CR.

11.15.2.4 Register 5: TX.B (Write data ocfet)

11.15.2.4.1 The DTE shall not write to this register

unless TDN:N is active.

11.15.2.4.2 The DTE shall set on the datg lines DO:P:

to

following rules.

a)

b)

D7:P a mini-packet data octet accorfling to the

the octet shall be mini-packet data ogtet 0 if it is
the first data octet written since gnabling or
transmission reset;

each subsequent octet being written,| without an

mand;

5) stop automatic retries on busy for the last
mini-packet transmitted;

NOTE 212  If RTRY is active in the same occurrence
of Rx.CR, auto-retry will be enabled for future mini-
packets.

D4:P: RSS (source select/reject): the DTE shall
set RSS active for the REJECT state of the

intervening node enablement or transmission
reset, shall be the next in the repeating cycle O...
(M-1}, O..., where M is the number of data octets
applicable to the length of mini-packets in use;

Each new value for a given numbered mini-
packet data octet shall overwrite previous val-
ues; ‘

for the purposes of &) to c) it shall make no dif-
ference whether a data octet is written using
Tx.B or Tx.BG, or whether there is an intervening
occurrence of Tx.G.
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