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Here are sone specifications, and sone questions and answers about
Local Tal k networki ng issues.
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Topol ogy

Serial bus

Shi el ded, twi sted-pair

Si gnal i ng St andard

El A standard RS422, bal anced vol t age

Si gni ng Speed

230. 4 Kbits/sec

Si gnal Encodi ng

FMO ( bi phase space)
Frame For mat

SDLC (Synchronous Data Link Control)

Maxi mum nunber of Connections per Network Segment



Sel f-configuring; no user action required

Architecture

Passi ve drops

Access Met hod

Carrier-sense, multiple-access with collision avoi dance (CSMY CA)
e QUESTI ONS & ANSVEERS

Q |'ve been experinmenting with Local Tal k networki ng runni ng inside neta
conduit. M tests show that the Local Tal k network woul d not work at

300 feet within this metal conduit. The wire was Bel den shi el ded

twi sted-pair apparently neeting Apple specifications.

1) Is Apple Local Talk affected by running through nmetal conduit?
2) If dianmeter is inportant, how would 2-inch conduit affect it?

3) Does Apple publish a network installation/design guide with this
issue in mnd?

A) Fromthe sounds of it, the conduit is affecting the

i npedance/ capacitance of the Local Tal k cabling. Al so, having the cable
lying on the nmetal conduit could affect the inpedance/capacitance. Also,
consi der these questions: |Is the conduit grounded? 1Is it grounded to the
sane source as the shield of the Local Tal k cabl e?

The specification for Local Tal k (included bel ow) only address what you need
for the cable. |If an external source changes any of those paranmeters (in
this case, the inpedance/ capacitance is nost |likely being affected), then
the cabl e would not neet the required specifications. Apple does not test
Local Tal k cabling under nultiple conditions (in conduit, by |arge grounds,
by power sources), because it would be difficult--if not inpossible--to
anticipate all the different possible environmental conditions that could
affect a cable.

O her than "I nside AppleTal k," Apple does not publish any information about
Local Tal k cables. W did notice that the cabling specification 062-0190-B
is not included in the second version of "lInside AppleTal k."

After you verify that you are using the proper cable and connectors, see if
the cable will work over the sanme distance when it is outside the
conductor. If there are fire codes that require conduit installation
woul d Tefl on cable satisfy the requirenent?

Here are some basic specs:



Q

A)

A)

Cabl e Specification (sheet 5 of 10, draw ng nunber 062-0190-B)
Conductors: 22 AWG stranded 17 ohm per 300 neters
Shi el d: 85% coverage braid

| mpedance: 78 ohm

Capaci tance: 68 pF per neter

Rise tine: 175 ns 0 to 50% at 300 neters
Dianmeter: 4.7 mm (0.185 i nches) maxi num

VWhy does Apple use a shielded pair wire (Local Tal k) when ot her
manuf acturers, such as Farallon, can performthe sane function w thout
shi el di ng?

During the evolution of AppleTalk, a major concern for Engi neering was
the need to neet FCC Cl ass B specifications for radiated enissions. To
meet this specification using RS-422-type signalling, it is necessary
to use shielded cable. This shielded cable also reduced EM with the
signal on the cable itself (incoming interference). This was all done
inthe interest of both the FCC specification and the need for data
integrity in a variety of network installation |ocations. The ground
(shield) prevents excessive RFl, while a resistor/capacitor conbination
reduces ground currents while offering a | ow i npedance path for

hi gh- frequency noi se, further reducing EM/RFI. Tel ephone wiring is
suitable for use in normal environnments, but in some cases, network
performance suffers because of the |ack of shielding. There have been
i nstances where electrical interference has conpronised the integrity of
data on PhoneNET.

Wth respect to the first question, why is the Local Tal k network | ength
[imted to 1000 feet?

The 32-node/ 1000-foot limt is a recomendation. It is specific to
Local Tal k networks using this cabling scheme. The considerations for
this limt are the average traffic generated by these nodes and the
physical transmission limtations of Local Talk. Wth 32 Local Tal k
Connection Mddul es attached to a Local Tal k network, there is a very
specific drop in the signal |evel on the network based on the
characteristic inpedance of the cable, the inpedance of the secondary of
the transformer, and the distance over which this signal nmust travel.
The recomended limts are based on this maxi num signal |evel drop over
this distance with this nunber of nodes. More distance and/or nore
nodes coul d reduce the network signal below the acceptable data
reliability limts, as well as the acceptance range of the receiver
chips in the system

Froma traffic standpoint, only active nodes have an effect on the
performance. However, both active and nonactive workstations affect the
el ectrical characteristics of the network because each Local Tal k
connector box (transformer-isolated) puts another |oad on the network,
regardl ess of whether the workstation is on

VWhat is the inpedance of the Local Talk cable? (Termination is
docunented in “Inside AppleTal k” as 100-ohmresistor, yet avail able
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Appl eLink information seens to indicate 78 ohns is the inpedance of the
cable. Isn't the term nator supposed to natch the cable for m ninal
signal reflection?)

The i npedance of the Local Talk cable is 78 ohns, and the termination
resistor is 100 ohns. To quote “Inside AppleTal k,” "A 100-ohmresistor
is used, even though the characteristic inpedance of the Iine is 78
ohns, because it gives adequate term nation and m ninizes resistive

| osses.” Qur interpretation of this statenment is: If there is a

1:1 i npedance match across the transforner, there will be maxi num si gna
transfer through the transforner, which would reduce the signal |evel on
the network side of the transforner. |If there is too great a difference
in the values of the termi nator and the cable, once again there will be
signal | osses--this tine on the node side of the transforner because of
the m smatch. By conprom sing on 100 ohns, |osses from perfect

i npedance matching and | osses due to gross msmatch are mnim zed.
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