RS-232 Cable Length and M acintosh Performance
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We have over 600 Maci ntosh conputers on an Appl eTal k network. The

Appl eTal k network is working fine. The problemis comng fromthe nodem
port. Al of the conputers are connected through this port to a Data
CGeneral. We're using a terminal programcalled Pacer Link to access E-mail
The connection to the Data General is nade through | AC boards, each capable
of connecting up to 32 serial devices. Fromthe |IAC boards, the wring
goes to a punchdown bl ock, and is routed to various offices using tw sted
pair.

W're currently purchasi ng numerous Macintosh Ilsi conputers. A

signi ficant nunber of these new conputers can't see the Data General. All
of these new conputers are replacing conputers that worked with the Data
General just fine.

If the connection is noved fromthe nmodem port to the printer port, nost of

t hese new conputers will then see the Data General and work just fine. So
far, replacement of the |ogic board has nade every conputer recognize the

Data General. W also have a Macintosh Portable that had a problemw th the

| ogic board. Before replacenent of the |logic board, the computer accessed the
Data General. Now the conputer doesn't see it. W put another new board

in, and the Portable still doesn't see it.

We have tried a couple of things. The original cabling used pin 5 (RX),
pin 3 (TX-), and pin 4 (gnd). W tied pin 8 (RX+) to pin 4, but that
didn't help. W noved the suspect conputers to a location in the wiring
closet within 50 feet of the Data General. Modst of the Mcintosh I1lsi
conput ers worked here, but the Portable didn't. W are currently checking
the wiring to see if the Macintosh Ilsi conputers are all connected to the
sane |AC, or if there's sone other common factor involved. Adnittedly,
sonme of these connections exceed the nornal length linitations to send a
serial signal. However, this systemhas been in place for about five
years, and has worked well until now. | hate to keep replacing logic
boards if there's another solution to this problem And in the case of the
Portabl e, |ogic board replacenent doesn't seemto be the solution
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You specified that nost or all cables are |onger than 50 feet. You al so



nmention that the cables are routed fromthe Data General to | AC boards, and
fromthere to punch down bl ocks, and then finally routed out to the

wor kstations via twisted pair. This can definitely be a problem Here's
an expl anati on.

RS- 232-D Vol tage Level s

RS- 232- D uses unbal anced signal transmi ssion. The voltage |evels of
RS-232-D are detected at the receiver as the difference between the signal
circuit and the signal ground. This neans that voltage at the interface
point of an RS-232 circuit is measured relative to ground. Unfortunately,
the transmitting and receiving stations usually have a different |ogic
ground due to differences in their electronic components. As a
consequence, a ground current can flow between the receiver and the
transmitter. The wire has an electrical resistance, which produces a

vol tage drop. Therefore the signal detected by the receiver will appear
differently than the signal sent by the transmitter

If the difference is small, this potential difference won't cause any
probl ens. However a signal of +5 volts with a ground potential difference
of +3 volts neans the receiver would see a +2 volt signal (an undefined
transition region). A potential difference of -10 volts causes the
receiver to see a 1 instead of the intended O.

Cabl e Capacitance and RS-232

The cabl e capacitance specification of RS-232 can al so present a probl em
The standard states that the circuit capacitance isn't to exceed 2500

pi cof arads. A cable length of 50 feet is the maxi mum perm tted di stance
because typi cal capacitance of nulticonductor cable is 40 to 50 picofarads
per foot. The end result of this is that transitions fromO to 1 or from1
to O take longer to achieve than pernmitted. This condition could result in
the 1 bit being on for a |l onger period of tinme than the 0, or the 0 being
on for a longer period of tinme than the 1. Either condition causes

di stortion of the signal, and possible problems with its reception and
detection by the receiver.

We need the cable specifications to tell you how far to expect these
connections to function. The RS-232-D specification states that it wll
function at distances of 50 feet. All Apple equipnment will function
within this specification when you use proper cable. As you replace the

| ogi ¢ boards, you'll find sone boards that work and others that don't.

Di fferences in conmponent types and tol erances can easily account for this.

Logi ¢ Board Components

You nmention that the conmputers replaced by the Macintosh IIsi conputers
worked fine with the exact sane connections. As nentioned above,

di fferences in conponent types and tol erances can easily account for the
ol der systems working and the new Maci ntosh conputers not working. This
can al so explain the reasons for sone Macintosh Ilsi conmputers working and
sone not.



There was a problemw th sone of the RC filters (RC2, RC3)

that could cause the serial ports to fail. The RC filters you have in
these affected Macintosh Ilsi conputers don't have the probl em
conponents. The date code was well beyond that of the affected filters.
The Maci ntosh Portabl e was never affected by these conponent problens.

RS- 422 Specification

The Maci ntosh Portable is designed to the RS-422 specification with the
ability to meet the RS-423 specification. This neans you can use it to
conmuni cate with nost RS-232-D devices over distances up to approxinately
50 feet. Shortening the cable to within specification or adding the
"limted distance" nodem (known as a "short-haul nmodem in the U S.) should
resol ve the connection problem

Cccasional ly, conputers can go beyond the RS-232 specification. However,
if a conputer works at |lengths greater than 50 feet, it's considered the
exception and not the rule.

The out put power of all Macintosh nodels, including the Maci ntosh Portabl e,
is conpletely within the EIA RS-423 specification. The RS-423
specification is designed to accommpdate RS-232-D devices in an RS-422
environnent. The RS-422 design is the Maci ntosh standard for serial ports
and was chosen for its ability to carry serial signals over greater

di stances than the RS-232-D design. The RS-423 specification also
enconpasses the RS-232-C specification. This neans that a device that
conforns to RS-423 also conforns to RS-232-D

The out put power of nost serial devices is deternined by the Iine driver
integrated circuits. The Macintosh systens in question all use the 23LS30
line driver IC, which is designed to neet the RS-422, RS-423, and RS-232-D
speci fications.

The RS-232-D specification states that a |line driver output value nore
positive than +3 volts is considered ON (or SPACE or 0). The Macintosh
serial ports provide a positive voltage level of +3.6 volts. The
specification states that a |line driver output |level value nore negative
than -3 volts is considered OFF (or MARK or 1). The Macintosh serial ports
provi de a negative voltage of -3.6 volts. The output inpedance
specification is stated as greater than 300 ohns; the Macintosh seri al
ports provide 450 ohns.

One Maci nt osh works when the Maci ntosh Portabl e doesn't because the cable
I ength falls outside the maxi mum di stance stated in the RS-232-D
specification of 50 feet (15.14 neters). Performance will be erratic and
unpredi ct abl e. Because of slight design differences, part variances, and
envi ronnent al changes, one nodel of Macintosh (or even different units of
the sane nodel, or even the sane unit at different tines) nay work at

di stances greater than 50 feet, while another nay not. Once the

speci fication has been exceeded, these results nost likely will be

i nconsi stent.



If you use a comuni cations cable which is 50 feet or |less, unshielded, 24
AWG, 52.5pF/ nmeter, you can be assured that the configuration will function
properly. |nexpensive short haul nodens would seemto be the nbst cost
effective solution to this difficult situation

Connection Notes RS-423-A to RS-232-D

Maxi mum di st ance: 50 feet

If you use both wires in the twisted pair wiring, nake sure that the
signals present on each wire of the pair are traveling in the sane
direction.

Single twisted pair wire = P9.0.0.9.0.0.9.0.9.0.0.9.9.¢

I ncorrect:

[ Macintosh] T™>(3) ___ _ eeeeae- >
RX(5)  __ XOOKKOOOXKXKKK <= -
Gnd( 4) Commeeo-
Rx( 5) DS 00.0.0. 00909999 9.9,

Correct:

[ Macintosh]  T™-(3) __ _eeeee- >
Unused ) 9.9.9,0.9.9.:9.0.9.9.9.¢.0.9.¢ G TP > (O Hsko)
R-(5) ____  deeenns
Gnd(4) XXX <mmmem -
Rx+(8)  _|
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