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INTERNATIONAL STANDARD

ISO/IEC 8482:1993(E)

Information technology — Telecommunications and
information exchange between systems — Twisted pair

multipoint interconnections

1 Sc¢ope

1.1 This International Standard specifies the
physical medium characteristics for

- twisted pair multipoint interconnections in either
2-wire ¢r 4-wire network topology in order to provide
for half|duplex or duplex data transmission capability,
respectjvely;

- a binary and bi-directional signal transfer of the
intercomnected endpoint systems;

- the elgctrical and mechanical design of the endpoint
system|branch cables and the common trunk cable,
which may be up to 1 200 m in length;

- the ¢omponent measurements of the_integrated
circuit [type generators and receivers: within the
endpoint systems;

- the applicable data signalling rate up to 12,5 Mbit/s.

1.2 The defined electrical component charac-
teristic§ and measurements are in close conformance
with thie twisted pair point-to-point characteristics
given ir} ITU-T Recommendation V.11.

1.3 This. ‘International Standard does not de-
scribe complete physical interface and has no

- mode of synchronous‘“or asynchro
mission;

- signal quality for fransmission and recep

1.4 This dnternational Standard does
special environmental conditions, such
isolation, 'electromagnetic interference (
frequency interference (RFI), and human
mayyform the subject of a future amendm

1.5 This International Standard is
component specification. It is not
specified for satisfactory interoperation in
configurations. It is the responsibility of in
to ensure that their intended configuratid
satisfactory interoperation.

1.6 This International Standard md
bined with any appropriate set of fun
additional environmental characteristics

hous trans-

tion.

not specify
as galvanic
EMI), radio
safety. This
ent.

primarily a
sufficiently
all possible
nplementors
bn will allow

y be com-
ctional and
so as to

meet the practical data transmission reqlirements in

the field of local or wide area networks.
2 Normative reference

The following ITU-T Recommendatig

n contains

certain provisions which, through refere

nce in this

text, constitutes provisions of this |nternational
Standard. At the time of publication, |the edition

functional interface characteristics, such as
- number of interchange data and control circuits;

- type, size and pin allocation of the endpoint system
and branch trunk cable connectors;

- data and control signal encoding;

- time relations between signals on the interchange
circuits;

indicated was valid. All CCITT Recommendations
and International Standards are subject to revision,
and parties to agreements based on this International
Standard are encouraged to investigate the
possibility of applying the most recent edition of the
recommendation indicated below. Members of IEC
and I1SO maintain registers of currently valid
international Standards. The ITU-T Secretariat
maintains a list of currently wvalid ITU-T
Recommendations.
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ITU-T Recommendation V.11:1988, Electrical
characteristics for balanced double-current inter-
change circuits for general use with integrated circuit
equipment in the field of data communications.

3 Definitions

For the purposes of this International Standard the
following definitions apply:

3.1 balanced interchange circuit: An interchange
circuit which uses two conductors and the differential
mode voltage for transmitting signals.

3.2 comman mode ejection ratio (CMRR ): For
balanced interchange circuits, the ratio of an applied
common njode voltage, V., to the resulting
transverse vpltage V,, (same as the differential mode
voltage).

The ratio is pormally expressed in decibels as

v
CMRR =20 log —Vc’ﬂ
tr

NOTE - Thg rejection ratio depends upon the circuit
termination apd should be measured while terminated in
normal use.

3.3 common mode voltage: One half the vettor
sum of the |voltages between each conductoriof a
balanced interchange circuit and ground, or other
stated voltage reference.

NOTE This|voltage may be a transmitted (or received)
signal or no|se intereference. InCthe latter case, this
voltage is generally not the samé-as the voltage, which is
sometimes referred to as common mode voltage, that may
exist (in a ¢ommon mode)~between the ends of an
interchange dircuit pair.as'a result of induction or ground-
reference potential difference.

3.4 cross-idlk-loss (near end): For two interchange
circuits us ission— te-directi

3.6 differential mode voltage: The vector difference
of the voltages between each conductor of a
balanced interchange circuit and ground or other
stated voitage reference.

NOTE - The differential mode voltage is commonly
referred to as the transverse mode voltage.

3.7 environmental conditions: Those charac-
teristics of the electrical or physical environment, for
- f f agnetic
fields, altitude, temperature, etc., which may affect
the operation, with respect to interchange)cirquits, of
a DTE or DCE.

3.8 galvanic isolation: The exjstence of a glement
that is non-conductive with resSpect to the conductivity
of common mode voltage;(between the eqyipment
containing a generator @nd the equipment corntaining
a receiver of an inter¢hange circuit.

3.9 generator:, The component of an interchange
circuit that isthe source of the transmitted sigrjal.

NOTE - The term generator is used interchangeabply with
the term.driver.

3.10 generator offset voitage: The d.c. component
of half the vector sum of the voltages between each
conductor of a balanced interchange circuit geherator
and its signal ground reference

NOTE - The d.c. component of half the vector sup of the
voltages is the same as the arithmetic mean of the d.c.
voltages in the above.

3.11 ground signal: The generator/receiver signal
voltage reference.

3.12 ground earth: The voltage relerence
established by conductive components having a
conductive path to earth in the vicinity [of the
equipment including the generator/receiver.

NOTE - Earth ground is generally synonymous wjth, and
the same as, frame or building ground or ptptective

the ratio, expressed in decibels, of the voltage
transmitted on one interchange circuit to the resulting
voltage (cross-talk) at the receive end of the other
interchange circuit.

3.5 cross-talk loss (far end): For two interchange
circuits used for transmission in the same direction,
the ratio, expressed in decibeis, of the voitage
transmitied on one interchange circuit to the resulting
voltage (cross-talk) at the receive end on the other
interchange circuit.

ground.

3.13 ground potential difference: The difference
between the signal ground potentials of the generator
and the receiver of an interchange circuit.

The potential is the same as the difference in the
earth ground potential difference only if the signal
ground is connected to earth ground at both the
generator and the receiver.
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3.14 induced noise: An interfering voltage that is in-
troduced into an interchange circuit by
electromagnetic induction from currents in other
conductors.

For balanced interchange circuits induced voltages
generally appear in the common mode.

3.15 interchange circuit: The circuit, including a
generator, a receiver and interconnecting media, that

ISO/IEC 8482:1993(E)

3.19 site conditions: The environmental conditions
for a given site.

3.20 surge voltage resistance: The ability of an
interchange circuit to function normally after being
subjected to surges having peak voltages up to some
specified value.

NOTE - Surge voltage resistance is sometimes referred to

as surge immunity.

providep for the interchange of signals across an
interface, for example DTE/DTE, DTE/DCE,
DCE/DCE.

3.16 inferchange point: The point in an interchange
circuit gt which the specified electrical characteristics
of the cjrcuit apply and should be measured.

NOTE -| The interchange point usually defines the line of
demarcation between equipment and is usually the
location|of an interface connector.

3.17 |[receiver: The component of an interchange
circuit J’uat provides for the detection of interchange
circuit gignals at the receiving equipment.

3.18 rjse time: The time required for a generator
output |signal voltage to change from a value
charactristic of one state to a value characteristic of
a secord state.

It is m@st often specified as the time for the signal
voltage|to pass between the 10 % and 90(% points of
the waye form.

NOTES

1 Rise time is normally-dependent on the load and
is usually specified for a specific’test termination.

2 For unbalanced generators, the time for the
change ffrom an ON ‘or-active state to an OFF or inactive
state is sometimes-referred to as the "fall time".

3.21 surge voitage: A transient voltage wave

appearing on an interchange cireuit as
induction or other phenomenon and
relatively high value and shor dusration.

a resuit of
having a

It is normally acceptable for such surges to cause

errors or malfunctions.

NOTE - Surges -are’ normally specified with

the intent of

assuring that €quipment will not be damaged by such

unusual conditions.

3.22 <Junbalanced interchange
interchange circuit that uses one condug
with a second return conductor, nor
ground, which is used in common by seve

4 Symbolic representation
terchange circuit (see figure 1)

The symbolic representation of an interch
is in principle as given in ITU-T Reco

clrcuit: An

tor together
nally signal
ral circuits.

of an in-

ange circuit
mmendation

V.11,
International Standard includes an addit
to place the device into the active

inactive, high impedance zero voltage

nal control
ate or the
state. This

However, the generator spec}i)ed in this

addition is shown in the symbolic representation

reproduced in figure 1.
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Balanced

| .
Generator I interconnecting cable i Receiver
| |
I !
| |
~ A A
l rA A,v
High
impedance — ——m————
control N
— U/) ~ l’_\’j l V—
L1
R
¥ o U
~
5 |
~ |
1 IC )
| ]
Generator Receiver
interchange point interchange point
Vab = Generator output voltage between points A and B
Vac = Generator voltage between points A and C
Voe = Generator voltage between points B and C
Yy = Ground potential difference
R, = Cable termination resistor
A, BandlA’, B = Interchange points
cC,C = Zero voit reference interchange.points
{Signal ground)
NOTES
1 Two interchange points are shown. The output-characteristics of the generator, excluding any interconnecting cable, are defined at the "’generator
interchange point”’. The electrical characteristics/to which the receiver must respond are defined without the cable termination resistor at the ‘[receiver
interchange poirft".
2 Points C and| C' may be interconnected and further connected to protective ground if required by national regulations.
Figure 1 — Symbolic representation of interchange circuit

5 Interconnection configurations (see
figures 2 and 3)

In general, the interconnection configuration consists
of one balanced trunk cable, which may be up to
1200 m in length, and several balanced branch
cables, each connecting an individual endpoint
system to the common trunk cable. The branch cable
connection points may be spaced as appropriate. A
branch cable should be kept as short as possible and
in any case not exceed 1 min length.

The balanced trunk cable shall be terminated by a
termination resistor at each end. This facilitates the
generator/receiver load measurements defined in
6.1.2. For connection of the endpoint systems to the
trunk cable, a branch/trunk cable connector should
be used. The connector(s) at each end of the trunk
cable shall accommodate the termination resistor(s).

Balanced cables may be shielded if required by local
regulations. it may also be necessary to extend
shielding across the branch/trunk cable connectors.
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Depending on the type of multipoint operation, either
a two wire or a four wire interconnection configuration
may be used. For example, figure 2 shows a two wire

ISO/IEC 8482:1993(E)

transmission, while figure 3 shows a four wire
multipoint configuration for either half duplex or
duplex data transmission.

multipoint  configuration for half duplex data
Balanced two-wire trunk cable 7N
e e .
D _o—\_r—t N N A4 ! N
AL N : X XL
! Balanced two-wire | _ _ \ // I
‘/r—— </ _\ branch cable (/*,_ N L3 \/'{"_ TN
AT SR T A
] { 2) i
&Y [
Endpoint system Endpoint system Endpoint system
Figure 2 — Two-wire multipoint configuration
Balanced four-wire trunk cable
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(i >< 1 Branch cable I\J ><
| - 1~
| i

\4

|||-——Q—'/
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%}I—

Endpoint system

Endpoint system

Endpoint system

'l
Legend: 1 Signal ground

NOTES
1)

2)
signal ground.

3)
shields may be necessary.

L
—L Protective ground

Interconnection of the endpoint system signal ground is optional and depends on local regulations.

Branch cable shield is optional and, when provided, it connects to the endpoint system protective ground, which may be further connected to the

Trunk cable shield is optional and, when provided, it connects to a protective ground at one place. Interconnection of shield to branch cable

Figure 3 — Four-wire multipoint configuration
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6 Load on the multipoint medium

Each endpoint system represents a load to the
multipoint medium. The load consists of a passive
generator and/or a receiver with associated internal
wiring and a balanced branch cable as shown in
figures 2 and 3. In accordance with the multipoint half
duplex data transmission principle, only one
generator is in the active state at a given time.

6.1.2 UL determination of the endpoint
systems (see figures 5 and 6)

When measuring the current/voltage characteristics
at the disconnected branch/trunk cable connector of
one endpoint sysitem, the measured generator shall
be in the inactive state. The measurement
configuration is shown in figure 5. The
current/voltage measurement corresponds to that of
the V.11 receiver input in iITU-T Recommendation

Successful pperation requires specification of the
load in termg of d.c. loading and a.c. loading. For d.c.
loading, the gomponent specification in clauses 8 and
9 are selected such that an active generator can
drive the interconnecting trunk cable, terminated at
each end with not less than 120 Q, and 32 so-called
Unit Loads (ULs), representing the total load of all
endpoint systems. The value of 1,0 UL is defined in
6.1.1.

6.1 Specification of d.c. loading

The d.c. loading specification limits the current of an
active generator to a practical value. For this reason,
a hypothetigal Unit Load (UL) is defined for a
current/voltage measurement.

611 UL cTeﬁnition (see figure 4)

The value off 1,0 UL is defined by a current ranging
between - 0/8 mA and + 1,0 mA when varying the
voltage between - 7 V and + 12 V_<The
correspondent current/voltage diagram is shown in
figure 4.

The voltage fange takes into account(the output and
offset voltage of the generator, they,common mode
and internal |voltage of the receiver and the power
supply voltade.

V.11, ie. with the voltage Vig (or Viphranging
between - 7 V and + 12 V, while Vi, (or-Vj5) |s held
at zero volts, the resulting input current lia {or lp)
should remain within the shaded-range shown in
figure 4. These measurements apply with the|power
supply of the generator and/or teceiver in bgth the
power-on and power-off conditions.

To determine UL from.the measurements, the slope
of the bounds of the-current limit of one U, see
figure 4, shall be~modified to the minimum| slope
required to ‘fully contain the current/oltage
characteristies,/while the - 3 V and + 5 V infercept
points are\maintained. The actual value of UL |s then
equal to_the larger of the two ratios of the|actual
current to the one UL current atthe -7 V and § 12V
points (see the two examples of UL | value
determinations in figure 6).

The slopes of the currents should be positive tg lower
the possibility of oscillations from nggative
resistance.

When adding all measured UL values, the sum shall
not exceed 32,0.

6.2 a.c. loading

The a.c. loading on the multipoint medium affects the
received signal quality. The determining factorg, such
as cable characteristics, type of encoding, ett., are

. A
Load of
+ 1 mA endpoint
system

SV 3V y

|

w»ﬁ’w 12V
-0,8mA -

Figure 4 — Current limit of 1,0 UL

Figure 5 — Input current/voltage measurement
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I
Example 0,8 UL 0 75
mA 0.7
' :1105:: =075
-7V -3V V. '
5V +12V '
+ 084 mA
- 0,64 mA “08mA
+1,2 mA
—= 2
+ LUMA
Example 1,2 UL % £ 1,125
—,00m

-0,9mA

applicatjon dependent and therefore beyond the
scope |of this International Standard. Some
guidange, however may be obtained form annex B.

7 Polarities and significant levels
The ggnerator polarities and receiver _significant
levels have closer tolerances than those ‘specified in

ITU-T Recommendation V.11.

Table [t - Receiver differential significant levels

Ve -Vp <202V |V, -V, <+ 0,2V

Figure 6 — UL value determination

The tests are made for either binary stale, whereby
for the magnitude of the voltage specifidations both

symbols VI and IVI are used, respectively.
8.1 Open circuit voltage, V,

The voltage, when measured in accordance with
figure 7, shall be, between the

— output terminals A, B: 1,5V S|V0| or IVOI <6,0V

— terminals A, C and B, C:

Voa or Vob or Voa

or [V, <6,0| v

8.2 Offset voitage, V,

Data cirduits MARK, 1 SPACE, 0 The voltage, when measured in accorgance with
figure 8, shall be, between the
t(i::\?r:;oi:q:t?its OFF ON -load centre and terminal C: OV < Vos__or V_o_Y 43,0V
- binary states, the difference: W =Vl = 0,2V
8 Generator characteristics

The generator component is measured in the active,
low impedance state by the following tests using the
measurement configurations shown in figures 7 to
10. The component may be operated from a single-
rail positive power supply.

8.3 Terminated output voltage, V,

The voltage, when measured in accordance with
figure 9 by varying the testing voltage V in the range
from -7 V1o + 12 V shall be, between the

—— output terminals A, B: 1,5V < IVl or If/jls 5,0V
— binary states, the difference: 1V, — IV,IS 0,2v
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8.4 Rise time, 7,

When testing the mark/space reversals voltage V_ in
accordance with figure 10, the rise and fall time
between 0,1 and 0,9 of V on the output terminals

A, B shall be

t, 0,3,

where

10 Fault condition tests

In order to ensure no damage occurs due to a single
fault condition the components shall be tested in
accordance with the measurement configurations
shown in figures 13 to 14.

10.1 Generator short circuit (see figure 13)

A generator shall not sustain any damage as a result

t, = time of Ul (unit interval); and

V

85

1

v, -V

— the resuljant voltage due to imbalance between

load centre
V <

e

nd terminal C shall be
0,4V peak - to-peak.

9 Redeiver characteristics

The receiver
with the m
figures 11 an

A componen
differential re
small input
-0,2V and +4
internal bias

component is measured in accordance
easurement configurations shown in
d 12.

meeting these requirements results in a
ceiver having a high input impedance, a
threshold transition region between
0,2 V differential, and allowance for an
voltage not exceeding 5 V in magnitude|

9.1 Input sensitivity (see figure 11)

The permittg
appearing at
measured w
be between -
receiver inpl
the receiver

d range of input voltages~ V" and V.
the receiver input terminals A’ and B'
th respect to receiverterminal C' shall
7 V and + 12 V. Forany combination of
t voltages within-this permitted range,
shall assume-the intended binary state

with an applied differential input voltageV. of +0,2 V

or more.

9.2 lanT balance (see figure 12)

of short-circuiting its output terminals A and B to
each other.

10.2 Generator current limitation (see figurg 14)

The peak current in any lead to’the generatgr shall
not exceed 250 mA when testing in accordange with
figure 14 by varying the testing voltage V in thg range
from-7Vto+12V.

This criterion should not be interpreted as|a re-
quirement that{a generator be capable of squrcing
250 mA. The/sinking generator shall not permit a
composite_Current in excess of 250 mA, if Multiple
(sourcing) 'generators are providing that current. (See
annex, A clause A.4 for additional informatjon on
generator contention.)

11 Environmental constraints
In order to operate a balanced interchange ci1cuit at
data signalling rates up to 12,5 Mbit/s, the following

conditions apply:

The total common-mode voltage at any point|of the
interchange circuit shall be within - 7 Vto + 12 V.

The common mode voltage at the receiver |is the
worst case combination of

a) generator-receiver ground potential dif-
ference (v, .see figure 1);

b} longitudinally induced random | noise
voltage measured between the receiver termipals A’

The balance of the receiver input voltage/current
characteristics and internal bias voltages shall be
such that the receiver will remain in the intended
binary state when a differential voltage V,, of
+ 0,4 Vis applied through matched resistors equal to
1 500 Q to each input terminal, as shown in figure 12,
with the input voltages V,, and V,, ranging between -
7V and + 12 V. When the polarity of V,, reverses,
the opposite binary state shall be maintained under
the same conditions.

or B' and C’ with the generator ends of the cable A,
B, and C joined together;

c) generator offset voltage V. ..
12 Component compatibility
Generators and receivers meeting the requirements

of this International Standard will meet the
requirements of ITU-T Recommendation V.11.
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Table 2 - Compatibility with ITU-T Recommendation V.11

Characteristics ISO/NEC 8482 ITU-T Recommendation V.11
Generator and receiver
Power supply positive positive and/or negative
Common mode -7Vto+ 12V -7Vto+7V
Generator
Open circuit <6,0V <6,0V
Output terminated 1,5V1t050V/54Q|20Vio6,0V/100Q
Oftset <3,0V <30V
Mark/Space difference <0,2V <04V
Rise/Fall time <0,3Ul <01 Ul
Imbalance not specified <0,4Vplp
Short circuit not specified <150 mA
Current limitation <250 mA not specified
Receiver
Sensitivity min. +200 mV +£300 mv
Sensitivity range -7Vio+12V ~10Vio+10V
Imbalance +400 mV +720 mV
Internal bias <50V <30V
Failure detection not specified 3 types

A

B

£

Figure 7 — Open circuit voltage measurement

A

¥ 279 |

B 279 |

: (Vo)

Figure 8 — Offset voltage measurement
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10

A
™ O [
G 373Q Vto+12V
\ variable voltage
B 600 Ro =0
/ O | S|
L~ 375Q
)
- Y
N
\J

Figure 9 — Terminated output voltage measurement
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< 034

<
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x
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Figure 10 — Rise time measurement
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indeterminate
Var region (0,1V wide)

+12V +11,8V

+118V
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Figure 11 — Input voltage range
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Figure 12 — Input balance measurement

1


https://standardsiso.com/api/?name=d03ce885a24e3d0d2002cec941008ac4

ISO/IEC 8482:1993(E)

0>

o

T

Figure 13 — Generator short-circuit test

-7Vto +12V
V variable voltage
R, =0

A Peak current 250'mA max.
O
l\e g
B ]
—O-
C
oV
A4

Figure 14 — Generator contention test

12
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Annex A
(informative)

Guidelines and explanatory notes

in applyjng the generators and receivers defined in this International Standard, considerations should bg
the following:

A.1 Fail safe operation

The desjgner, of a system using these generators and receivers should consider, the possible situation
generatprs may be in the passive state. Under, this condition, no specific state candbe assumed for a

The de
scope o

A.2 Interconnecting means

The cah
applicat

The Ul
availablg
the next
from "in
the dist

The min
threshol
will depg
the cab
presentd

Signal d
as a trg

jmum signal voltage presented to the receiver shall be equal to or larger than the worst permitt

igner, should provide for this condition with protocol or other fail safe considerations which are
this International Standard,

on may be useful. The important parameters that influence cable selection are

A1) Data signalling rate, and hence the unit interval (Ul);
D) Minimum signal voltage to be present at the receiver;
C) Maximum acceptable signal distortion;

) Cable length required (see clause 5).

of the signal determines the minimum time between transmitted signal transitions and thy

transition occurs, the transition will appear to the receiver to be displaced in time and the signa
er symbol distortion". In chodsing the cable, the relationship between Ul and the rise time of tt
nt endpoint system shall be-considered.

. Any receiver input voltage in excess of this value is margin. The amount of margin needed i
nd upon noise‘consideration, permitted error rate, and amount of permitted signal distortion. Tq
e characteristics, the designer should first decide on the amount of receiver voltage deg
d to the worst case receiver.

given to

in which all

Ny receiver.
beyond the

le is not standardized; however, the following guidance for the selection of cable for some specific

s the time

p for the signal to achieve its final(steady state. If the signal does not achieve its final steady state before

| will suffer
e signal at

bd receiver
N a system
determine
ired to be

stortion is a measurement of the displacement in time from the ideal instant that a significant
nisition, occurs. Some equipment is more tolerant of distortion than others. Knowing th

]

el maximum

vent, such

permitted distortion for a given application will provide an addiional necessary input to determine the
interconnecting cable.

A.3 Interference and balance

The susceptibility of a network to interference, whether the result of electromagnetic inductive or capacitive
coupling to the medium, is determined in part by the imbalance of its impedance to ground. Assuming the coupling
of interference to each of the two conductors is equal, the magnitude of the component of the interference which
appears between conductors will generally be determined by the imbalance of the impedance to ground. Consider
an active generator at one end of a cable (pair) and several passive generators and receivers bridged at the other
end. Neglecting the generator output signal, the configuration can be approximated by
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Bridged receivers

r -
|
[ R |
R./2 V4 |
S 8 : a jl
|
Rs/2 €n | | Zy {
- — |
e e .
where
Rs, [is, at high frequencies, the characteristic impedance of cable, and at low frequencies, the loop
resigtance of cable; Z; 7, Z; are the corresponding impedance's of the combination of the bridged
recejvers;
& is|the magnitude of the interfering signal, as would appear to ground at’one end of the cable with the
othel end shorted to ground;
en, ig the conductor to conductor, component of the interference resulting from impedance imbalanced,.
It should be noted that an active generator provides a low impedance. to ground from both conductors of the|cable,
and therefore, at low frequencies, a common mode voltage will appear at the bridged receiver end of the cable as
a voltage to ground with a source impedance of Rg/4.(Rg/2 for each conductor).
For the equivalent circuit shown, the balance of concefty is the ratio of the voltage of the common| mode
interference 1o the resultant conductor noise voltage, ej.or
e.
Bal 4 20 log -e—’— -and, for Gg = 1/Rg and Yy = 1/Z,;
& | QG HY )2G +Y, )+Y (4G +Y, +Y,)
e, | 2G.(Y,-Y,)
Let: Yp-Y3 =| Yg. and assuming: ¥g< Gg' Y < Gg' and Y, < Gg
as may be typical for the configuration, the following approximation is obtained:
e 2G
e
&, "Y,
This suggesis that the balance of the configuration is inversely proportional to the resulting difference |in the
admittance t¢ ground (Yg) for the two input terminals of the bridged receivers and that it is essentially indepéndent

of common mode admittance to ground (Y + Y,) of the receivers.
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Balance is of concern up to at least the maximum frequency of a signal to which receivers will respond. Differences

in the capacitance to ground from the two receiver input terminals of only a few picofarads can cause significant
imbalance if the response of the receivers extends to signals in the MHz range. For example, 10 receivers, each
having a capacitance difference (to ground) of 10 pF bridged on a 120 Q cable, would result in a balance, at
10 MHz, of about 10 dB. At higher frequencies (for example 50 MHz) the configuration would appear to have one
conductor grounded.

A.4 Generator contention

generator is sinking current, excessive power dISSlpatlon may occur within either the sourcing orcsinkin

This corydition is defined as generator contention, since multiple generators are competing for transmission on one
circuit.
Since system requirements may dictate that more than one generator, is active simultanéously, the pafameters in
the gengrator contention tests (10.2) were selected so that a practical limitation could’be put on the|dissipation
within a generator.
Generatpr contention will occur under any or all of the following three conditions:
+— System power-up: When a system is powered or regains-power, multiple generators may be active
Simultaneously, during the interval of initialization.
1— System fault: A failure may occur in either hafdware or software which may result irf generator
contention.
+— System protocol: certain system protocols\may intentionally cause multiple generators to bg active for
prief periods while switching from one transmission to another. Also, other, protocols may allpw stations
that are sharing one circuit to compete-for a transmission, resulting in multiple generators bging active
simultaneously. However, one station-will eventually succeed in acquiring the circuit, thereby |ending the
contention.
The gengprator failure mechanisms may be best described with the aid of figures A.1 and A.2.
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Figure A.1 - Generator contention with single sourcing generator
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Figure A.2 - Generator contention with multiple sourcing generators
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The case shown in figure A.1 illustrates two generators on a transmission circuit. Generator A will be delivering its
short circuit current to the sinking generator B. This situation, worsened by the possible presence of a common
mode voltage ( - 7 V to + 7 V) between two generators, can cause generator A to dissipate potentially excessive
power for the generator design. As an example, if the generator's short circuit current is 250 mA and the
combination of supply voltage and common mode potential difference equals 12 V, generator A will dissipate
approximately 3 W.

The case shown in figure A.2 illustrates the condition where multiple generators are driving their short circuit
current into one sinking generator. As the sinking generator comes out of saturation, the combination of collector to
emitter voltage in conjunction with the large current that is being supplied may cause excessive power within

generatdr, B. This may iead to the second type of failure, that of the sinking element.

Both caf

failure. The two most obvious solutions fall into the categories of current limiting and thermal shutdowr
the soluion to the generator contention problem may be either, current limiting, thermal“shutdown
ion of both, these means do not preclude some other means of protection as long as that ptotection is
built into|the generator.

combina

Current fimiting simply does not allow excessive dissipation within the generator, by restricting the

current U
deal with
recovery
levels.

When cd

interrupted, a voltage will be developed across the transmission circuit of

where

4, is the cable characteristics impedance, in ohms.

nder the contention condition. This means of protection has the advantage that it can recover
contention protocols. Thermal shutdown exhibits the opposite properties of current limiting
time from the contention situation and its inherent ability to sense power overload versus only h

ntention exists, the high currents cause energy to be stored in the circuit. When the current

V= Iszo
T2

is the developed voltage, in volts;

is the short circuit current, iffamperes;

es show that a means of protection has to be designed within the generator to prevent eithier type of

. Although
, Of some

amount of
quickly to
in its slow
gh current

is abruptly

With a 2560 mA peak current limit, this voltage will equal about 15 V. If four, or more receivers are QN (circuit

current uy

interruptipns concur onthe circuit, the differential voltage could rise to a larger value. The designer is ¢

consider
when onl

p to 500 mA) and the unlikely event occurs where two generators are turned OFF such that

this possibility in the system design. The requirements specified in clause 10 are designed
y one sueh event occurs.

J‘le current

utioned to
to protect
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