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Instamuxt 70 Models M474 and M&7&

IHTEODUCT LOXN

HOW TO USE THIS MAMUAL

This User's Manual, just like vour Instamux470 multiplexing line driver, is
designed to be sasy to use!

Section | Do=lt=-Yourself Imscallation and Operacion contains a simplified
procedure for installing your Instamuxd/0. A checklist 1s included to
help you prepare for installation.

Seerion 2 System Tescing and Configuration Details contains additionsal
{nformation on standard and cprional features to aid you inm vour installsa=
flon and cperation.

Appendixes contain less commonly regquired decails on a variety of
Tpnstamuxd 70 topics.

[NTEODUCING THE Ipstbamuxs?0

The MICOM Instemux470 multiplexing line driver 13 a low cost asynchronous
multiplexdng local modem, designed specifically for short=haul data transmis-
zlon. It offers substantial cost saviogs to users because of its reduced
complexity. The Instamux470 is used over customer—owned, twisted palr cables.
The 4—wire full-duplex operation provides channel speeds to 19,200 bps.

Like MICOM's other products, the Instamuxé?0 is designed for do—it-yourself
ingtallation. MHo special teols are required. Tt has & built—in self=test
feature, and diagnostics are done by the user.

Two optional features are available in the Instamuxd 0.

Feature F470/BEM, the Ru¢k—H&un; Frame, zllows standalone units to be mounted
fn any standard EIA cabloet or rack.

Feature U470/K&4, the 4~Channel Expansion Module Option, enables expansion
toc 8 channels per standalone unit.

200=1108 Intro—l



Models MG&T74 and M4TH Instasuxd 0

LOCAL DATA COMMUMICATION

Local data communication is Iintrafacility and direct interfacility communica=
tions using customer—-owned media. A significant portlion of data gommunicaclons
gecur within che same room, building, or cluster of buildings as the computer.
As compurers increased in capacity and speed, more complex and more distributec
somminications have developed. Hewever, the minicomputer amd mierocomputer
developments of the past decade have also resulted in & resurgence in Local

data comminleations.

The simplest example of local data ecommnications 1s the operator console of
mnicomputers which is often a simple ssynchronous terminal directly cabled

to the CPFU. Usually, there iz a nearby terminal room where a cluster of simple
asynchroncus terminals is available on a shared basis. These terminals are
directly cabled te the front—end or communications section of the computer.
The cabling distances for the EIA E5=232 srandard are identified as & nominal
S0-foot limit., A low capacitance cable can meet this specification with
longer lengths (100 te 200 feer) buc such cables are more expensive. OCher
facrors affect the practical lemgth for cables including dara rate, wire

gauge and nolse interference. Directly cabled cerminals use few Or 1o control
signals to satisfy the commnications protecol, thus requiring cables wiih
gignificantly fewer than the 25 pins on Che connector. Further, dats ercar
rates are of 1ittle concern when cable lesgth and electromagnetic nolse

level are reasonable.

Local data communications beyond direct cabling limita oceur even in moderate
sized single-story buildinga. In large single or multi-steory buildings,
terminals beyond cabling distamce are common. Simple Line Drivers or Local
Data Sets have been the cost effective means to "extend” the cabling range.

A matching pair of such devices must be placed on each end of one or two cable
pairs fer each terminal. Such devices should have low data error rates when
the cable gauge and length meet the device's operating range for the termminzl
speed. Simple Lipne Drivers or Local Data Sets introduce negligible character
delay when compared to direet cables. These simple devices may or may not
pags controls to compunizations Processors.

Hore processes are being automated inecluding inventory contrel, blll process=
ing, word processing, and even alectronic mall. This means more terminals
with wider dizcrdibutian. Often these terminals will naturally ocour in
clusters fn an accounting or design group. Moreover, with word processing,
clusters of three of four cerminsls are common. Inscead of running separate
cables with Line Drivers, a 4= or B=channel Instamux470 con be used reguiring
only two twisted pairs. This is a very effective method to implement growth
when cebling i{s already installed for a single terminal with a Line Driver
and additional terminals are required within direct cable distance. Often,
the cost of additisnal cables, building rework, or time delays exceeds the low
cogt of an Instamux470. The Instazuxs70 provides low error rates when used on
two 24-gauge, twisted pairs of 5000 feet or less (longer distances on heawvier
gauge cables). The Instamuxd470 fatroduces negligible delay for data rates up
to 19,200 bps. The Ingtamux470 can transmit eicher ETS or DTR to the remote
end. It cam also conetantly hold DER and ELSD ON, or turn DSE and RLED ON
upon receipt of ETS or DTE.

Intro=2 800=1108




Instamuxs 70

APPLICATION

Pigure Intro=l below depicts the ryplcal Instamuxs/U application.
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Models M&74 and M4TE

Figure IntTo=l.

[EEHT SR
LIME
LAIYER

ady ME
l TEAMIAALS

UF TS
B CHARNELE
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[nztamuxs 0

SECTION 1

pO=1T=YOURSELF INSTALLATION ANL OFERATION

GETTING READY TO USE SECTICN 1

Caerion | iz designed co be vsed as a self-sufficient document. Howewver,
you must come prepared., Touw must have anawers for the questicons ino

Models 4474 apd MATE

Table 1-1.
HOTE

If you need help preparing answers Lo any of these

gquestions, read Cche referenced portions of Sections 1

and ? before starting te perform any procedures in

S'E!:tiﬂn | 5

Table 1=1. Installation Questlons
AnSwer
Questions on FPage
FI
Doss your unit rack-mount oC standalone? [=i
What voltage ac power will you uga’ 1=12
Which control signal (DTR or RTS) will be
rransmtted (per chanmel)? 1=49
Will DSE or CD be forced high or rransmitbed
as received (per channel)? 1=11!
1=, 2-8

What is your tramsmission range?

The Table 1-2 checklist is designed to help you ger ready for yeur initial

insctallsEion.

(Making a copy of the checklist foc mark-up will ensure that
checklist to use im the future.)

800-1108

vou will have
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vodels M4T4 and M&78 Instamuxs /0
CETTING HEADY TO USE SECTION I [continued)

Table 1-#. Installation Preparation Checklist

1. PACKAGING [ $TANDALONE [ RACK=MOUNT FRAME
2. AC VOLTAGE 115 (USA) 1 230 (EXPORT)
3, CONTREOL SIGNAL C1DTR 1 RIS
RECEIVED
4, DSE AND €D CONWTROL [C]YES [ N0
SIGNALS HELD HIGH
5. WIRE TYFE [ TWISTED ] NON-TWISTED
6. WIRE GAUGE e [ iz [ 19
7. WIRE LENGTH . FEET

1-2 a00-1108
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[ g tamuxd 70 uyodels H&74 and H%

UNPACKING AND INSPECTING FOR DAMAGE

vour Instamux470 is packed completaly agsembled, ready for use. Inside the

hox, yeu sheuld find {check the Packing Lisci:

s Tour Lostamuxs?O

# This manual

Yeour Unit Should Arrive in Good Condition

o MICOM thoroughly inspected and carefully packed your Instamuxi 7.

# The CARRIER accepted responsibility for ics safe delivery.

In Cage of Damage

# Nore wigible demages digectly on the freight hill and have rhe CARRLER

acknowledge them.

# RepoTt concealed damage Lo the CARRIER -= ipmediately upon discovery.

s Suhmit damage claims to rhe CARRIER, noif CO MLCOH .

200=-1108
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Models M47& and M&73 Tnecamuxs 0

CAUTION

Do not yvet plug in youb Instamuxi70.

SELECTING A LOCATION FOR YOUR InstamuxilO

vYour Instamux470 is designed for tabletop placemnent { standard) or rack-mount
frame lnstallatien {optional). The rack=mount unit can be ingtalled in 2
standard 19-inch cabinet ot rack. Your Lostamexd/U should be located near Che
equipment {computer oF rerminals) with whiech it connects so that your incer=
face cables will reach. Your Instamuxi?] sheuld also te located within &

fper of a grounded ac outlet so that your ac power cord will reach.

CAUTION
Do mot stack other equipment on Lop of the standalone

Instamuxs70. Hake sure the rack-mount cabinet has
adequate air flow.

Provide sufficient space for cover removal, switch access, and unobstructed
air flow arcund your usit. To aid you in planning for space requirements,
the dipensiens of units are listed in Figure 1=1.

LPE70-0L 1S

Figure 1=1. Inatamuxi/ (¥ Dimensions

1-4 800-1108
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Instamuxd 0 Models MATS and METE

CAUTION

Do not vet plug in your Inecemuxd?d.

CETTIKG TO THE HEART OF ¥YOURE Instamusxs O

To perform the next steps in do=it=yourself installaticn, you must open
your Instamux470 to gain access to switehes located in its interior
{gea Figures 1=2, 1-3, and l=4}:

For Standalone Units

Pull Front cover open by handle on top center. The cover tilts outward and
provides access to switeh groups 51 and 55 (base module)} and 51 and 52
(expansion module, if present). In order Lo access the power supply voltage
switeh, you Dust Temove the top cover of your Instamuxi70 by unfastening
four latches (two on each side of the unied == pull bottoms of latches away

fenm unit to release.

Ptk N2 [

Figure [=21, Standalome Unit

ROO-1108 1=5



Models M474 and M&7H Inetamuxsd 70

GETTING TO THE HEART OF YOUE Instamuxsé7D (continued)
For Back=Mount Units
[nstallation Frerequisite:
A closed standalone unit == with the four latches secured. Inpul powe:
option is set correctly. All remaining options can be aselected with unic
rack=mounted.
Procedure: (See correspending cireled numbers on Figures 1-3 and 1-4)
{E} After peeling the protective strip from the adhesive om the plastic

clip, press the clip firaly inte molded recess on the bottom of wvour
standalone unit.

3

Flace the front of che sctandalone unit through the cutout in the
front of the rack-mount frame.

ot

PL&ETES Cup

BOTTOM VIEW

MIP-DO0-Z5 12 WP DO 3L T

Figure 1-3. Hack=Mount Kit Installation, Steps 1 and 2

1-6 800-1108




Instamuxsd 70 Hodels MG74 and MA4TE

-. I
[

Pregs the rear of the standalone unlt to engage the male plastic clip
into the rack=mount frame's raised receptacle. Aligning the back edge
af the standalene with that of the rack=mount frame will aid in proper

location.

The unit 1s now resdy for installation into a standard 19-inch cabinet
or racks

FuEsE D NECEFTACLE

WP0ad IT. 1 RoPLO002E 10

Figure 1-4. HRack-Mount Kit Ingcallation, Steps 3 and 4

g00=-1108 I=7



Models M4F4 and HA47E Inatamux4 70

CAUTTON

Do not yet plug in your Instcamuxs70.

SETTING CONFLGURATION SWITCHES

vour Instamux470 has two configuration switeh groups on each module, labeled
31 and 55 on the base module, $1 and 52 on rhe expansion module. Sae Flpure
1=5 for locations on base module. The expansion module locations are directly
above the base module locaticns.

KOTE

Most units contain “pianc—key" type switches. The
switch positions will be referred to as UP which is
toward the top of your unit away from the printed
circuit board; and DN which is toward the printed
eiveuit board. UP is labeled OPEN or OFF on the
awiteh. DN is eguivalenc to CLOSED or ON.

{UP/OBEN/OFF, DOWN/CLOSED/ON)

s 1f:‘:ﬁ:;_}:F ::||:'_z:'_::,:'l|::§'_ .; s

1 COwvH

[N RN | 1 |l
i F N & 5 & 7 = 1 % 1 & % & T 8 8 19

| R F

Figure 1-%. Instamu=4s0 Switch Group Locations

1=8 800=-1108
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Instamuxd 70

Table 1-3 lists the seccings for all switch g
zodule, S1 and 52 on the expansion madulel.

Models M474 and MATE

sroup on the expansion module, of which only four are used. The use of
51 is the same in both base and expansion modules except that
reference is to channels 5-8 on the expansion module in place of channels 1=5

respectively on the base module.

switch group

talect the settings which meetl your tequiremenis.

Table l=3. Instamux370 Switch Sectings

roups (51 and 33 on the base
Switch group 52 1is an B-posiclon

i UF M —— Baceiwe OTR from channel

Switch Bescription r Switch Position Settings
Group or Function and Meaning
5l BETS aor OTR i_ 2
Base or control passed;
Exnanaion gach indlvidual nH P == Receive BRTS from channel l ar 5
Modula chanonel set e DN =— Recaive DTR from channel 1 or 5%
geparately
3 &
DN Up —— Receive RTS from channel 2 ot 6
e n -— Receive DTR from channel 2 or &7
5 &
oM P == Receaive RTS From channel 3 or 7
up N —— Receive DTE from channel 3 ar 7%
7 2
1 =
I UP == Receive BTS from channel 4 or =
& i

*Factory atandard configuration

200-1 108

WOTES

¥a other combinatiens tham those above are correct,
f.8., both of an iadividual channel's switches
can't be ON or UP.

Individual channels may differ from one ancther.

Your choice of control depends on the electrieal
signal(s) of the terminal connected to Chat channel.

At the remote Iastemuxd70, receipt of either ETS or
DTE causes both DSE and €D (BLSD) to become active,
{.e.. transmitted to appropriate channel.




Instanuxa?0

Models M4T4 and H47B

SETTING CONFIGURATION SWLTCHES (pontinued)

Table =3, Instamux470 Switeh Settings (continued}

Switch Degeription Swiceh Posicion Settings
Group or Puncticn and Meaning
53 Remote Interface 1 2
Gase .
Module DN UP == Instamux&?0 at vemote cnd®
Up oY —= MicrobhQd ac remote end
Cabling Type 3 4
ue DN —- Short distance cabling*! i
oY i -— Medium distance twisted |
palr cabling |
[H Up -= Long distance twlsced |
paic cabling
Hot Used 3 b
NiA O NAA

*Factory standard position
tise for non-twisted pair cabling of L0 feet or less

b— . ——

HOTES
l. The above functions refer cto the entire unlt
and 1s only set on the base module.
9. Refer to Ssction 2, TRANSMISSION RANGES, for
additional informatisn on how to conflgure
Cabling Type and a more complate discussion
o the types of cabling you can use.
1-10 200=1108
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InstamuxsT0 Models M474& and M&73
Table 1-3. TInstasux 470 Switch Settings (continued)
Switch Description Switch Pogition Settings
Group or Functlon and Meaning
35 Control 7 Base 3 Expansion
Base signal held
Module in active O —— DSR and CD permanently hald active to
52 gtate channel L ag 5
Expan— I® —— DSE and CD énly acstive to chanmel 1
sion ar 5 when RTS ar DTE received
Madule
4 Base 6 Expanslon
O —— DSR and OD permanently held active oo
channel 2 or &
UP —= DER and 0D gply active to channel 2
or & when RT3 or DTR received
9 Base 7 Expansion
DM —— DSR and CU permanently held active Lo
channel 3 or 7
UP -— D3R and CD only active to channel 3
or 7 when BTE or DTR receiwved
10 Base # Expansion
DM == DSE and CD permanently held active to
channel 4 or &
UP —— D3R and CD only active to channel &
or B when RTS or DTR received
MOTE
The last portion of Table -3 provides settings
re control D3R and €0 on beth the base module
(55: channels 1-4) and che expansion module
{52: channels 5=5).
A00=1 108 1=-11



Models ME74 and M4TE Instamuxsd 70

CAUTION

Do noet wer plug in vour Instemuexd70.

TOUE Ingtamuxt /0 POWER SUPPLY

The powert supply is mounted on the Instamux470 base module. One of twe
settings is awvailable 113 (USA) and 230 (export). The unit accepts either
113V ac or 230 V ac 210%, In order to change the power setting via the
selector switch, the screen must be removed. FEither setting réquires a
3/8 ampere slow blow fuse.

Figure 1-6 provides the location of the power supply on the Instamuxt?0 module.

FELECTOR 3vwaToH
FOA 115335

FUSE LOSATHOM

FUSE INFORMATION

¥igure l-b, PFower Supply on Instamuxd70 Base Module

Ih=
12 d00=1108



Instamuxd 70 Models M&74 and M&TE

CONNECTING YOUR Insramuxi7d AND CHECKING FOR PROFER OPERATION

There are three types of copmections you must make to successfully install

vour Lnstamuxd70.

. Powar Supply¥
rommunication Line Incerface

nata Terminal Equipment (DTE)

ad el

$npfns= the following steps in sequence:
1. Plug your powet 3upply szhle into an eleccrical wall sutlet. The

iisplay should be as dagcribed in Tahle L—% Nor=al gperation. See
Figure 1=11 for locacion of indlcatoers on base and axpansion modules.

Tahle 1—&, ILnitial Diaplay

Mormal Loopbhack Extegnal
Indicacor Operation Swliceh Loapback
T1-T8 . OFF OFF aFF
R1-R8 aFF ! UFF OFF
T 0¥ te DFE | DIM co OFF DI¥
Composite
i DX ac OFF | OH ar OFF DT
Composite
Conttol ¥ ar OFF ) OK ar OFF oM ar OFF
Black Error {Refer bto dis- {Rafer to dis-
cussion helow] cusaion below)
Syne Loss il | arF OFF
i

vress the Local Loopback Switch; the display should be as indiecated in
the Loopback Switeh column Lo Table 1=4. The Control Bleck Errofr
{ndicater may or my not be ON. If the unit is configured for remote
wicro600 ioterface, no control data blocke are sent and the indicator
may remain ON. By configuring the unit for remote Instamux4d 70, proper
operatien (OFF)} of Che fontrol Block Error indicator may bhe verifled.
4 Ffurther test of the Ingtamuxi7?0 may be made by actaching a full=duplex
rermnal to each channel aod verifying the loopback of data.

o]

1-113



Models M474 and M&TH Instamusd FI

CONNECTING YOUR Instamux4/( AND CHECKING FOR PROPER OPERATION (continued)

1.

=14

Disengage the Local Loopback Switeh., You may new perform an opticnal
or first-time=-only or only=vhen—-vou—suspect—trouble additicmal rest
described immediastely below; or proceed to Scep 4.

Frepare an external loopback connection by connecting IN A to OUT 4 and
IN B te DUT B a5 shown In Figure 1=7. See Figure 1-10 for location ol
terminal block on the base module.

| 1

BIERE

1 ]

A L]} LAIT & ol 8 | .-'.;.-'

M4 T

s

Figure 1-7. External Loopback Connection

The unit must be configured for short-distance mode (see Table i=3).
The display should be as the External Loopback connection in Table 1—4).

Eeconfigure the unit to the Dacance Mode and Remote Interface regquired
by wour particular configuration.

800=1 108



Ims tamuxd 70 Models M&74 and M&TE

4, Tou are now ready to connect your Instamux470 o the commmication
iine. Figure 1=10 provides the terminal blaek lecation Irom which
the connection is made.

You should read the paragraph titled TRANSMISSION BANGES in Section Z;
and SYSTEM WIRING CONSIDERATIONS, Appendix C, if you aren't absolutely
certain you are prepared to handle your cabling requirements. Likewise,
if your installation allews a choice of cabling, you ghould read the
above referenced items in order to choose the best option.

CAUTTON

Two cautions regarding non-twisted pair cabling should
be considered:

1. When the Instamuxs7/0 is used in the medium and
long distance modes, any amount of non—twisted
paired wire must he avolded. Lengths as short as
a few feet attached to the twisted pair can cause
excessive cross coupling.

2. In a 4=wire non—twlsted pair as illustrated in
Figure 1-8, select diagonal wires as pairs, #.g8.,
A and C as one pair and B and D as the ocher.

LB R

Figure 1-8. End Yiew of 4—Wire Non-Twisted PFair Cable



Madels 476 and M478 Insgtamuxt 7l

CONNECTLIHG YOUR Ingtamuxd i AND CHECKING FOR PROPER OFERATION (comtinued)

Instamuxé70s are connected “hack-to=back”, the 4 and B outputs of one
unit are connected tc the A and B inpucs of the other unit. See

Figure L=5,

IH & IMH A
-] Hi
T A OuT A
LT B Ut =

W77

Figure 1=9. Back-To=Back Instamuxdi( Connection

WARNING

This unit incorporates components Lo provide secondary
protection fro= lightning and other high woltage dis-
charges and complies with Fart B of the FCOO rules.
Connection te lines not provided with primary lightning
protection equivalent to the levels eutlined in Fart 68
could be hazardous.

LHASSIS CAITFUT IHPUT
ALK MWISTED HMIETED
SERATH GRCGUSND FhIR PaiR

Figure 1=10, TInstamux4/l Ter=inal Blaock Conmection to Communications Line

1-16 &00-1108



Instamuxd 70 Models M4T4& and 478

1f, after connecting the units Lo the communications line, the units
fail to synchronize (Syne Loss 0N}, refer to Section 2, HOW TO DETECT
AMD ISOLATE FAULTS.

Tf the ualts are properly connected during normal operation, the indi=
cators should be as shown in the Table [=3 Nermal columm.

4 common error is to reverse the A and B leads. This can be diagnosed
by cbaerving the indicators. The Table 1-5 Reversed celumn provides the
display for thias case. If this errar ig noted, it can be corrected by
exchanging the IN A and IN B leads.

Table 1=-5. Back-To-Back Connection Display

#5 6AAAASArNAAGAEEEARGR

Indicatar Hormal Reversed
T1-T2 OFF OFF
R1-E&2 OFE oM
TH DM to OFF DIM to OFF
Componite
RY ODIM to OFF N
Gomposlte
Comtral OF F i
Block Error
Sync Loss OFF DFF

5. Now, you may plug Lo your DTEa. Your TI-TE and E1=RE indicators will
FLICEER to indicate data activity, on the active terminals connected
to your unit.

BO0=1108 =17



Models 4746 and M4T7E Ingcamuxd 7

INDICATOR INTERFRETATION

Figure 1-11 shows the location of the indicators on the Instamuxd?0 base

ana

expansion modules. Table -6 provides the indicator interpracacion for hoth

bagse and expansion modulea.

IMEHCATIRE
EXPAMSIDN MOTHLES

INCICATORS
RASE MRILE

Figure l1-11, Location of Indicactors on Instamux470 Base Module

1-18 800~1108
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Instamuwed 7]

Models M474 and H478

Takle 1-8. Indicacar Interpretation

Indicator Indicator Description
Evmbol
Tl Transait data on channel 1: The Iindicater
is OF for a spacing bit and is OFF for a
marking bit., Tranamit data is ourput by
the local DTE and input to the InstemuxéS0.
Rl Feceive data om channel 1: The indicator
is ON for a spaecing bit and is OFF for a
marking bit. Beceive data iz output by the
Instamux4d?0 and input to the local DTE.
T2, T3, T4 See Tl above (refers to chanmels 2-=4).
R2, R3, Ré See Rl above (refers to channels 2-4),

15, T6, T7, T8

See Tl abowve [(refers to channelé 5-8 on
expansion module).

=5, BA, RT, R#

Spe Bl above (refers to channels 5-3 on
expansicn module).

Composite cransmit data: The indcator is
Ol far a spacing bit amd is OFF for a
marking blt., Composite tramsmit is datae
cransmitted to the remote Instamuxd70.

Composite receive data: The indicater is
OF far a spacing bit and ia OFF for a
marking blt. Composite teceive ia data
received from the remote Instamuxd?{.

ER

Contrel bloek error: Controls are tfans-
mitted in klacks on 2 separate internal
channel in the Inscamuxd?0. & parity bif is
uged to errer check the conptrol block. If
a parity or framing error occurs in the
contral block, Ehe indieator i ON. The
iadicator is OFF when a properly formatted
control block is received.

aL

Synchronization lose: Indicator is ON when
5YNC Loss acturs.

Bl0=1 LOB




Trnatapuxd 70

Models M4T& and MATE

SECTION 2

SYSTEM TESTIRG AND CONFIGURATION DETAILS

How TO DETECT AND ISOLATE FAULTS

Jee of the Loopback Switch

Yeur instamuxd70 provides displays te help you detect faults and a test
ro help you lsolate their cause. The test function is provided by a

Push=0n/Push-0ff switch on tha front panel. GSee Figure 2=1.

TEST BWiTCH i DLE. ! GO TAC 5:'.'|.;
AGEAEGATE MiTaL BLOCK LOES
LOnPRACE] TAAQR
WP T

Figure 2-1. Locatlon of Test Switch

g00-1108



Instamuxs i

Models M474 god MATH

HiW TO DETECT AND ISOLATE FAULTS (continued)

The Aggregate Digical Loopback Switch, when pushed in (aetivated), loops
input composite data back through the composgite output. Channel input 1s
transmitted back through the multiplezing and demultiplezsing clircwits o
the tranemitting channel, where it can be verified on cthe commected DTE.

AC the Ingtamux4/0, fandicacor ER (Control Bloek Error) anmd indicator SL
(Svac Loss) arve OFF. The RX and TE indicacors should FLICKER. The Remote
Interface should be configured to Instasmux4/0. See Table 1-4% for summary of
the display during the loopback test.

Flgure 2-2 1llustrates the use of the DLE test switchi

MULTEPLEXIRG ARD
EMULTIFLERING CIRCLATS

“CWFOSITE RECEIVE
AHD TRARSMIT CINCUITS

|
k L
\ LoHAMKEL 1 ""'-_ N ZHANMEL 2
SRIT

i
i
. W " et
|-.=ur-"""rr n CAITEUT SHARKEL | CHANKEL ¥
(TAYSTED PAIR MAIETED Paifs aUTEd CUTRIT

b A T000 T

Figure 2-2. Aggregate Digictal Loopback Data Flow

To end this test:

lisengage (Push=0ff)} the DLE switch.

2=2 BOO=1108
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Inatamuxd 70

Madels M474& and M4T7E

Problem Checlklist

The Problem

Checkliat below enumerates some of the most commonly encountered

problems and diagnostic procedures to handle them:

Problem:

Angwer i

Froblem:

inewer i

Problem:

Angwer

Problem:

ANBWET

Proklem:

400-1108

All indicators OFF.

Check the power cord and fuse, Verify the proper wvoltage
gelection.

5L indicator OH.

Place the unit im local loopback by engaging the DLB awictch.
If the 3L indieator falls to go OFF, replace the wunilt.

Disengage the DLE switch and werify that the communications
line is properly connected.

Disconnect the data out pair. 1f the 5L indicator goes OFF,
excessive cross coupling is present. Hefer to Appeadix C.

Try other distance configuratlon settings.

The ER [ndicatar and all receive datz indicatars are OM.

The recelve A and I wires are reversed,

EL dindicatar OFF and ER inmdicacor ON.

Verify remcte interface configuration setting on the remote unit.

Unit fails to pass Lnput data.

Check DTE and also rcheck DTE=to=Instamuxd’{ cable and conmection.

[
]
Lal
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Wodels MA4T4 and M4TE Inatamiixs /i

i=CHANNEL CONFLGURATION

In arder to configure the B=ghannel weraion, anotbher Instamuxs 0 module is
connected te the base modulé. The expansion module is gleilar to the base
~odule. The expansion module is sonnected to the base module via a lo-pin
signal tow of headers at J6 and JB. The base module cerminal block setves

hoth modules. Figure 2-3 belew i1lustrates the #-channel cenfiguration.

IR

| oatalAFERE gy g TR OB T3 81 TR 34 THOBR K

RS TI-00

Fipure 2=3. B—Channel Configuration

=4 800=1 108
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[natamuxd 70 Models M&7E and MATE
FIELD UPGRADE PROCEDURE (4— TO 3-CHANNEL)
Your Field Upgrade Kit should coéantaln the following {tems:

f—rhannel plastic top enclosure
i, G=channel expansion module

LED block
&, LED label strip

5. 4 sats of P4-50 screws, washers, and lock washera

forfarm the following steps in sequence in order to upgrade your Instamuxi?0
Lo Ge=channel.

51idefinstall the LED strip into the LED block as illustrated in Figure 2=4,

: =1
[ 15 RS T6 RE_T7 RT T8 R8

-—._-_._._*-
Moo
Figure 2=4. Installing LED Strip into LED Block
7. Mownt LED block on expansion module.
i, Open plastic case and rempwve Lop.
BO0=1 108 1z



Models M474 and H&T3 e tamaxds 0

FIELD UPCRADE PROCEDURE {4- TQ E=CHANNEL} (continued)

=

Install {place) expansion module on 15-pin connections. See Figure -3
for Locations.

=

Connect expanslon module with four ¥4& screws and washera. See Filgure -0
for locations.

Beplace original 4-channel plestic case top with S-channel cut-out plascic
top. See Figure 2-G.

m bottom of unit relabel che Hodel nmber from HATE o M4TSH.

TEAMIMAL BLOSH

T4 GEAEW LOCATION

LOCE
HASHER

ECREW AND WASHEN
RPN SiiNAL EEQUIENCE
RO HERALERS TYPCAL 8 FLECES
FOR COMMECTION
T AM ERFaKEEN
W HOULE

-

& SOREW LOGATIONS S

Figure Z=53. Expansion Module Comnnections and Screw Locations

800-1108
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Instamuxd 70 Models M474 and M475

oA

4. Conmect the communications line and the DTEs as indicated in Figure 2=¢

CHAMMEL 5 /-\.‘u-n-uE

L E/. CHARMKNEL 7 CHARMKMEL 8

R : ]

0 R W THDR
LIKE CHAMKEL 7 CHAMMEL 3

CGHAWMEL i
MFATE1E

Figure 2=6. B-—Channel Model M&G78 Rear View
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Models M&r4 and M47E Ims tamuxyg i

TRANSMISEION RAKGES

Che distance/performance of the Iastamux470 depends on the type and pauge of
wire uwsed. Table I-l specifies transsission ranges by cable type end gauge.

Table I-1. Cabling and Performance Specifications

MAN THI™ MEDILM SHORT |
TRANSHISESION | TRANSHISSION | TRANSMISSION |
CABLE TYPE GALGE BANGE (Fr,) RANGE RANGE
Exchange Cable 19 3500 = 12000 FEOOD - &OOD 0 - 4000
per REA PE-22 2z 2500 - 900 1300 - S000 O = 3000
24 2000 - BRAN 1200 = 3200 d - 2Im
25 L1700 = 54900 BO0 - 3200 o = 20040
Statlon Cable 24 1250 = 5000 | 750 - 2250 0 - 1500
per REA PE-72
Hon-Twisted . o o 0 - 1ano
Pair
Individeual 1y ' !
Shielded 22 - | SO0 - 00 0= 1000
Twigted Pair
J

Exchange telephone cable is typically used Lo connecr separated facilices.
Station cable is typleally used for comnections within a given facility.

Configure your Instamux470 to the short-distance setting on Switeh Group 55,
pogsitionas 3 and 4 whenever non—twigted pair cabling is used.

Additiomally, if the cable length i3 less than one quarter (L/4) of the
maximum distance speciffed in Table 2-1 far the particular cable cype and
gauge, then the shorc-distance setting is also recommended. The long-distance
secting is recommended on twisted pair wire which is greater than 1/2 of che
maximum distance rating.

The medivm~distance setting is recommended for lengrhs berween 1/4 and 12 af
Che maximum range.

[f the cabling length s unknown, it is recommended that the unit be inftially
configured for short distance. Operating resulte are checked and the longe:
distances used only if results are unsatisfactary,

Typically, the short-distance setting {where Feasible} will result in the
greatest nolese immunity and fewest errors.

2-8 800-1108




p————

v - | i s wcibin aeiial —

Instamuxd 70 Mopdels MG74 and HE&TA

TollR MICHE EQUIFMENT COMES WITH A WARRANTY

MICOM warrants that the equipment delivered shall bhe free from defective
marorial and workmanship for a period of 1 year from the date of delivery of
aquipment whem glven normal, proper and intended usage, and agrees Lo repalr
or renlace, without cest, any part manmfactured by MICOM provided that:

fay MICOM is promptly notified upon discovery Lhat the equipment is
defective;

{h} The equipment is returned prepaid to the MICOM plant from which the
aquipment was shipped; and

() MICOM's examination of the equipment shall disclose that any defect
wae not caused by accident, misuse, neglect, alteration, impropet
inetallation, unauthorized repair or improper testing.

MICOM may, im ite sole discretion, elect to repalr or replace the equipment,
¢q which event MICOM shall have a reasonahle time to make repalrs or Lo
replace the equipsent. WICOM will return the equipment fredght prepaid.

THE FROVISIONS OF THIS WARRANTY ARE IN LIEU OF ANY OTHER WARBAMTY , WHETHER
EXPEESS OR IMPLIED, WRITTEN OR ORAL (INCLUDIRG ANY WARRANTY OF MERCHANT-
ASILITY OR FITHESS FOR A PARTICULAR FURPOSE), AND WMICOM'S LIABILITE ARISING
AUT 0F THE MANUFACTURE, SALE, OR SUPPLYING OF THE EQUIPMENT OR ITS USE,
VUETHER RASED UPON WARRAKTY, CONTRACT, NMEGLIGERCE, PRODUCTS LIABILITY OR
OTHERWISE, SHALI, NOT EXCEED THE ORIGIHAL COST TO THE BUYEE OF THE EQUIPHEHT.
I MO EVEMT SHALL WIcge BE LIABLE TO THE BUYER OR ANY OTHER PERESON OF ENTITY
“ni UNINTENDED OR CONSEQUENTIAL DAMAGES (INCLUDING, RIT ¥OT LIMITED TO, LOSS

LR

oF PROFITS OR USE DAMAGES) ARISIRG OUT OF THE MANUFACTURE, SALE OR SUPPLYING
oF THE EQUIBMENT.

WICOM warrantcs all rvepairs or upgrades poerformed at its factory location or
performed by MICOM Customer Sprvice for a peried of 20 days after completion.

N T GET YOUR EQUIPMENT FLXED BY MICOM CUSTOMER SERVICE

MICOM"s Customer Service offers s wide range of support funections, inecluding
complete factory repair for both in—warranty and out—of-warranty equlpment.

lefore returnlog any equipment, however, please call MICOHM Cuscomer Service:
oir Eastern Reglonmal Office at [r01) 750-1120; our Central Regional Office
at (314) 576-T626; or, im the West, our Lorperate DffFice at (213) 998-8844.

A Customer Service englneer will answer warranty-related questlions, discuas
your specifie equipment problems, and —— when necessary =7 give vou shipping
instructions for returning equipment Cto MIGCOM for repair. Ta return a
product for service or repair, you muat obtain a Return Authorization number

from MICOM Customer Service.

Shipping charges must be prepaid.

B (0=1 108 2=3



Inatamuxsd 70 Models M475 gnd M478

APPEMDIX A

CABLE WIRING

PR FERN
Ela SOMMESTOR Eld CONWMECTCR
R LE: IFEMALE]
FAOTEGTIVE GATIUHD N i 1
TRAMSEITTED aTa N 2
FECEN'ED AT f i ]
REGUEST-TO-SEHD 4 | ‘
CLEARTC-SENE ] E
DATA SET RELTY [ e B
SGHAL GEDUND T o
CaminEn CETECT E e = B
GaTe TERWIMSL REalY .} il
COMNESTS T0 CONNECTS T
Inalmmuad i TERMA A
IMTERFLCE AR HOST
IFEMELE| arE]
(LR
Figure A-1. DTE Extension Cable
LS L HERGOTL
LLITE (TRRF Py STTET e |
OUT & == 4 &
VIRTED PAIR™
oUTH & Ml
LI - OUTA
THMIGTED BaIR™
-] - CUTE
FOLARITY & TO & AMD B TO B WUET BE QBSERVED
FOM COARECT OPERATENY
Wig 7004

Pigure A-2. Communication Line
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Instamaxd 70

Chanmel Rate:

Composite
Range:

Compoaite
Bace:

control Delay:

mestortions

End=To-End
Nelay:

thumber of
Channelse:

Jperating
Enviromment :

Tower:

Size:

AOO-1108

APPENDIX B

Medels M4TS and MATE

TECHNICAL SPECIFICATIONS

Agymehronous; any, Lo 19,200 bps

Up to 9,000 feec, I AWG, Exchange Cable per REA PE-21

B19.h xhps

Mipimum == 413 us {(micro —— 1078 zeconds)

Average -- 780 us {micro ——

=6 geconds)

Maximum -= 1.15 ms {(milli -- 16=3 geconds)

Dependent on dats race:

19200 bps = 23, 48%
9800 bps = | L.T%
800 bps = 3.85%
2400 hps = 2.921

100 us maximin

%, expandable o B

132=122°F ((Q=50°C), 0-93% relative humidity, non-condensing

standalone

USA: 115 ¥ ac +£10%, 48-6% Hz, 13 watts

Expaort:

Standalone {4- ot B=channel)

12 inches (30,5 cm) wide
* 3/4 inches ( 7.0 cm) high
11 inches (27.9 cm) deep

Weight: & pounds {1.R kg)

290 ¥ ac £10%, 48=-62 Hz, 15 watts

Back=Mount Frame Option

19 fnches (48,3 ea) wide
3 1/2 inches ( 8.9 cm) high
11 inches (27.9 o=l deer

Welght: 10 pounds (4.5 kgl

B=-1



Models MG74 and Ma7d

Pigure B=1 provides & simplif

APFENDIX B

Inetamuxs i

TECHEICAL SPECIFLCATIONS {continued}

aach direction for each channel.

L ———

ms—&—-4pﬂﬂa

-
-

u.nJ

T
TELECT

LODAL ERD

-
ALWAYS
o4

b

{ed view of the opbtions Lo transmt controls in

-

e o m —— i — B e

TAARGIANENT —

ACTIWE

IEMDTE EMD

Wi -

Figure B-1. coatrel Input/futput Dlagram
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Instamuxsd 70 Models M&4TE and M4TE

APPENDIX ©

SYSTEM WIRING CONSIDERATIONS

The Instamux470 is designed to be used on four different types of cables.
They are 1)} Exchange Cable, 2) Station Cable, 3) Mon=Twisted Paired GCable,
and 4) Individually Shislded Twisted Pairs.

1. Exchange Cable: This cable 1s used by telephone companies to connect
ugers to the local exchange. It comes in gauges from 19 to 28 AWG., Tt
i1s uged outdoors and 1z designed to withstand the elements. The Iasta-
muxd 70 vser will normally encounter this cable during interfacilicy
applications. Typically, the cable will enter a building, go through
the primary lightning protection elrecuits, and then to a distribution
panel, Distribution of the signals throughout the tuilding should be
done using station cable.

EXLHANGE CABLE LHE T STaTION Cams
SBOTECTION ST RIBUTION :'E‘E
e FANIEL

WIETDaD

Figure C-1, Exchange Cable

Recosmended exchange cable will meet the Rural Electrification
Asgociation (REA) specifications. Applicable specifications are FE-27.
PE-23, and PE=3%. The essential arees of concern are low loss and
minimal cross coupling. These are staggered rwisted pairs and low
dielectric insulation.

<. Statdon Cable: This cable is used by telephone companies for che
internal distrilbucion of telephone signals. It differs electrically
from exchange cable by exhibiting more loss per foot, but it maintalns
the cross coupling characteristics of exchange cable. It meets REA
specification PE=7Z.

% Non-Twisted Pair: This category of wire fs not formed into paire
and does not exhibit the low crose coupling characteristics of station
and exchange cables.

E00=110%8 Cc=1



Modela M474 and M4TE

Instamues D

For InatamuxdT70 applicatlons, aon=twisted paired cable can cnly be usad
for short discances, typleally lagg thao 1,000 feet., Additionally,
enly one Imstemuxé70 should be used in & mulriconductor non—twisted
paired cable. Only foue—wire non=twiated pair cable i3 recommended.

Individually Shielded Twisted Palrs: This cable provides a shield for

wach twisted wire palr to reduce cross coupling. It provides excellent
noise immunity but generally results in higher loss characteristics.
These higher less charagteristics reduee the maximum distance of the
Instamuxii0. Low loss varleties of Individually Shielded Twisted Fair
Cables exist, such as those thal meet the R5=422 gpecification and

will substantially incresse the rated performance.

In order to select wire pairs, utilize rhe following guidelines. A good
system design separates the compesite transmit and receive signals as much
as possible. When witing mltiple transmitting devices, 1t is best Eo un
hoth the receive signals and the cransmit signals in separate cables.

This achieves Che maximum Separation.

suat be run In che same cable, then it 18 besr bo separate the cransmit and

receive signals into different binder groups. 3inder groups appear on cables

sifh more than 23 pairs. Another alternative ig to uge cables with internal
sereeng to separate the recelve and ctransmic pairs.

4 copy of the REA Specifications may he obtalned free of charge by writlng

[«

United Srates Department of Agriculture
Bural Electrification Associaricr
Washington D.C. 20230

ao00-1102
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Inacasuxsd 70

SUBRJECT IHDEX

A

Ae voltage l=-11
Applications Intre—3

c

Cabling 1=10, 1-15, 1=16, 2-8, A=l, C=l
Checkliist 1=2

Comminication line 1-15, 1-16&, Z-8, A=1, C-1
Configuration switchea 1-8 thru 1-11
Connectlons 1‘13r 1-15, 1=L&

control signals 1-%, 1-11

Customer service 2-9

il

Damage L=3
Dimensions/size l-4
Misplay

P

Field Upgrade {&%= t& 8—Channel) 2=4 thru =7

[ndicacors 1=13, 1=17 thra 1-19

Locatiom =4
Loopback 1-13, l=14, 2-1, 2-&

Dperatien 1-13, l=14, 1=13
fptiens Intro=2

Fower supply 1=1Z

400-1108

Models M474& and M473
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Models M&74 and M47FB

1]

Rack=mount 1=4, 1=6

]

Specifications B-l
Testing 1-13, 1-14, 1-17, Z-1 thru 2-3
Transmission range 1-10, 2=8

]

Unpacking 1=3, 1-4

W

Warranty 2-9%

Indax=2

Ingtamuxd 70

gi0=1 108
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