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NOTICE

This publicstion and i comteys &z Fopriztary 1o ComSwezm, A Spar Company {ComStr=am) and are intsnisd
solely fur the contractzal i of s swstemmens far ne ather purpass tan 10 fnsall and operate the squipment desorined
hersin. This pubiization 2ad by come==s skall net be used or dssihused for any other purpese andinr otherwise
communicated, @sclosed, or reproduesd, in sny way whatsoever, without the priog written corsent of CecnSiream,

Fort the proper instaliadon and eperaria of this =quipment andfor al] pasts therzof, ths instructions in this manual mag
be srriztly and sxplicitly fofyest by =raeriesced persomnsl. AL of the contents of this manes) mest be Bully rzad and
untzrsioed prior i installing or op=retes any of the =quipment, or pars thersof FAILURE TO COMPLETELY
READ AND FULLY UNDERSTAND AND FOLLOW ALL OF THE CONTENTS OF THIS MANTUAL PRIOR
TO INSTALLING ANDMOR OPERATING THIS EQUIPMENT, OR FARTS THEREOF, MAY RESULT IN
DAMAGE TO THE EQUIFMENT, OR PARTS THEREQF, AND TO ANY PERSONS DNSTALLING
ANINOR OPERATING THE SAME.

ComSueam dess oot essume any Datifity arising out of the application or we of any products. comannent parts,
clrouits, seftware. or fmmpwars dmorived bersln, ComBrmam further doss not convey any Loenss under b pateL,
wedemark, sopyright, of commen-lew dghns nar the similar dghts of athers. ComSuzam furher resereey the Tigh: 10
fralce any changss in any producs. of z= therzef, Seecribed hesein witheut netcs,

@ Copyright 1984 ComSumam Corposzdon

This squipment has been tested znd fousd 1 eomply with the lmits for a Claes A Sigial devics, pa
the FCC Rulss, Thess Emits zmx desigmed to provids reasoneble protsstion sgainst hasmiul &
equipment is operated in @ commerstsl enviranmenl This squipment penessies. uses, and rad sedin fas
enzegy and, if not ins@lisd end wisd in secordancs with the inscroction eranal, may caves hermiul

radie camemunizations. Operadon of this squipment in 2 residenaiel asss is Hkely to cause harméul Gncerd in
witich c2e2 the wser will b2 roquinsd 1 zsm=ct the intzrfzrznes at his own expenss,
WARNING
Shock Hazard!

Di Nat Open The CM720M Equipment!
Sarvize Only By ComStream!

The CM720M contairs ne user-serviceabls pars. Do not anempt o service this product vourszlf.
ANy attzmpt 1o do so will nzgate any and all warranties.
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B introduction

Using this Guida

Welcome to the ComStream world of communication cystems and
nerwaorks. This guide is your sourcebook for using ComStream's
CM720M QAM Digital Cable Modulator, It describes the installation,
operation, and performance specifications of this produst.

The chapeers in this guide provide step-by-step instructions for a vadety
of tacks and activities inclnding spsration of the CM720M. The chapters
alse provids technical specifications and troubleshooting proc=durss,

Conventions Usad in this Guide

This guide is designed to help you find and vse informetion quickly and
easity. To ks full advantage of this dsign, pleass taks 2 mom=nt to
revizw the specific formats.

Locating Information
Thers ars szveral 1o00ls located in this suids 1 help vou quickly lecas
infarmation. The tabl: of contents, locarzd at the breinning, provides
vou with an cutling of ths chapters and mejor topics conizined within
them.

Spezcial Paragraphs

Throughout this guide you will find twa special paregraphs dzsienzd 10
help vou idzntify important information. These paragraphe ars:

NOTE: This identifizs information for the propar operation of your
cquipment, including h2lpful hints, shomewts, or important
ramindsars,

CAUTION: This identifies information that requirss careful attention
in ord=r 1o prevent equipment damage andfar injury to the
OPErELaL,

Rev. A 12594 vil



Introdusiion CHAT20M QA Digital Canle Madulator 160

Warranty Statemant

ComStrzam wzrants that its products are fres from defects in material and

workmanship at the time of shipment and that they eonform to applicable

specifications. In no event will ComStrzam be Habls for conssguential misuse or

damag=s.

The ComStream CMT20M QAM Digital Cable Modulator is wearrantad against any

above-menticned defects that appear within onz year of shipping date,

Should it be n=cessary to make a claim against this warrenty, the buyer shall first

notify ComStrzam's Cusiomer Servies Depanment o dafine the pature of the

problem When ranurning products, plzase be awars of the fallowing:

1. Produzts rztummed to ComStream, whether far uperade, warranied or our-of-
warranty rezair work, or maintenence, must comply with the ComStr=am Retum
Procedurs (iozatsd on ths next page).

[

. Products shall be forwardzd ro ComStream, trensporiation prepaid.

3. Products reswmned to ComStream freight coll=ct or without a remm meterial
zuthorization (RMA) number will NOT be accopted.

4. ComStrzam thall not zccept any responsibility for returp=d products that are
improperly packzged andfor damaged in shipment, If possitle, please use original
shipping and packaging materials. . )

3. Onginal product identification markings and labsls must not be removed,
defaced, or alter=d. Further, to preserve the wasranty, the product sheuld not be
subjected 10 2buse, improper installation or epplication, aleration, accidsnt, or
neghsencs in Lse, storage, transporiation, or handling.

6. Any reumed product shall be complately evaluated in an anempt to duplicais the
problem so that appropriate comecive action and repair may be completed.
Following repair, the product shall be thoroughly tested for compliance with
appropriate specifications, This process will be handled in zn expedient and
prompt manrer but may be subject to availabls labar and matzrial resources.

The CombSweam warranty, as stated herzin, is in lisu of all other wamzniies,

expressed, implizd, or stanmory.

For further information, pleass contact
ComStream Customer Service at
610-637-3434,

-1
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Return Procedurs

If it it necessary 1o Tenern 3 produst far out-of-warranty repair, upgrade, or any modifi=2dom, he
foliowing procedurss must be foliowsd:

1.

12

Li

Contast ComSme=am Costomar Service, locatsd in the United States, via phone or fax;

- FPhons B19-657-2434

- Fax 619-637-3455

Speak to @ ComSeam sustamer service rapresentative shout any quastians, issuss, of

sroblzms. Quite ofien squipmem problems can be comestzd over the phons, which ke=ps

vaur squipment in servize and aveids unneszssary and cestly dewntime.

Should it be necessary to ratum a produst io ComSt=am for any rezson, the ComSrzam

customer service represeniative will issue you a retum material authorization (RHA)

number. To issus an RMA number, the ComStream representative will nzad the
product’s serial number, model number, and & d=scription of the problzm.

"You may be remuming & product for eithar repair, upgrade, or modifization. If you ars

ramuming the product fon

- Repair, please includs 2 complate descripton of the problem, the op=rating
conditions which sensed the prodlem, and any circumstances which may have led 1o
the prablem, This information is zssential for ComSiream repair technizians i
reproduce, diagness, and comsct the problem.

- Tperade or modificarion, please includs 2 complets description of the cum=al
configurarion and the d=sired changz(s). This information will allow a Com5wzam
customar service representative to provide a formal quote for the upgrads.

Includs a purchase ordsr for any uperads or out-of-wamanty repair work being

parformed, ComStream will begin repair work aiter a PO 35 received.,

Raference the EMA number on all paperwark that accompanies the equipment, and wiiiz

the RMA number claarly on the outsids of the shipping containar.

Ship your modul= in the crigingl shipping caron and packaging {or its equivalent),

prepaid, to the following addrass.

CamStrzam, & Spar Company
10180 Bames Canyon Road
San Diego, CA 92121 USA

EMA Unit number

Do nat include produst asssssories such as Installation and Operation guides or rack-
mount brackets.

CAUTION: When handing or shipping siatic-sensitive squipment, observe antistaric

procedures and abways uss antistatic bags for shipment. Upon request,
ComSuream will provide you with ESD bags for your use.

All equipment upgrads and repair requests will be completely cvaluated and the required
work performed in an expedient and prompt manner. The equipment will then be
theroughly tested for compliznee with appropriale specifications.
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Revision History

This guide is periodically updated and revised. The following table lists
the revision number and date and pravides a deseription of the typs of
revision mads 1o the guide.

To determine if you have the most curen: documsntation, you can
compare the revision information ar the Bottom of each page to thosa
lisied in the Revision History table below. For documentation updates,
call ComSiream Costomer Sepvice (located in the United Suates) at
619-657-3454 or fax your requast to 619-657-5435.

NOTE: Hevision A is always the first releass 1o ComStream

CUSIEITES. -
Table 1. Revision History

1' Revision | [rate Pages Affected

| Rev.a | 1204 Tnitial refease

Customer Support

We hope this guide provides all of the information and instnctions you
nzed o operate the CM720M Digital Cable Modulator.

Howsver, in the svent that you need further atsistance, or if problems
ars encountzred, Com3tream has set up 2 Customer Support Line for
your uge, Please fe2] fr2e to contact ComSirsam Customer Suppon,
Iocated in the United Staes, by phone or fax at the foliowing numbers:
* FPhone 619-857-5434

* Fax  61%-637-34355

Customer servics hours ars Manday through Friday 8:00 a.m. 1o
3:00 p.m. Pacific time.

Rew, A 12/84



Chapter 1: Features, Functional Description, and

Theery of Operation

Overviaw

The CM7200 QAM Digital Cable Modulator acce=pts a digital signal
consisting of multiplaxed MPEG-2 ranspon streams and providss an
mntermadiate frequancy (IF) signal output.

The IF signal output is upzonverted 1o RF using a standard cabls
upconvertar. The RF signal is delivered to the BF combinar to be
combinzd with other digital and analeg signals, The combin=d RF signal
is then deliverzd to digital video home terminals, analog sst-iop boxes,
end cable-r=ady TV viz coax cable, fiber oprics, andfor misrowavs
finks.

CMT20M Componzants

The CMT20M sysiem consists of the following:
»  Digital data input card

* IF output QAM moduizior card

= Front panz! display and contal

+  Power supply

o Chassis

Aewv. A 1204



Featares, Functionz! Dasstiotion, and Thesry of Oosmation CH7200 CAM Digha) Cable Mesriats: 122

CM720M Features

The CT20M has the following features:

Complizs with DVE recommendations

Accepts MPEG-2 Transpart layer digital input

Uses & synchronous scrambler to randomize the data soream for
specival shaping purposes

Applizs a shontzned Reed-Soiomon code (188,204) and a langth 17
intzrlzgver for arror comaction

Convers data bytes into (16/64) QAM symbels

Apphes diff=r=ntiai encoding 1o £21 a rotational invariant
constzliatian

Perfarms & squars-root rais=d cosine filee
Providss an Imzrmediaie Frequency (TF) output with a
P
programmahls pawsr level
Is =quipped with & user interface an the front panel
Has & nonvolatile memory o that configuration and ap=ratin
oy = P z
parameters are nat lost in the event of 2 powsr ouiags.

[z equipped with 2 low spzed (300 1o 19,200 baud), R5-2327R5-2335
ramats control port

Continugusly monitoes the input data, the cutput signal, and int=mal
signals for fault conditions

Is controlled by an Intz] 8018828 micro conwoller

Is coaled with convection fans 1o allow maximum units par rack

Uses an sfficient universal voltage switching power supply

Is rack-mpuntabls (1RLD

Rav, 4 1234
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Functional Description/Theary of Operation

Digital Data Input Card

The digital daz input rate is 18.6667 or 28.0000 Mbps for 16 QAM or
B4 QAM, respectively. The data is transminadireczived using &n IC chip
st kmown 28 TAXI® (Transparent Asynchronows Transmin=rReceiver
Interface), TAX is & r=gistered trademark of Advanced Micro Devices
[AMD).

The TAXT racejver refarence clock is § MHEz. The transmizsion rate on
the chann=! it &0 MHz The TAMI receiver operates in 10-bits-par-byie
mode (2 date bits, 1 even parity bit, 1 active Jow-frams sync bit).

The physical eonnecior is a shielded RI-43 jack. For propsr cperation.
shizlded cable must be vsad.

The recsived data/clock 15 transmited o th= modulatar.

Moduistor Card

Input Diata Integrity

The '8les Quadrarore Amplitude Modulater (QAM) digital modulatar
accepts byizs of data (and the assogized clock) from the O card and
produces an IF signal owiput,

The incoming datafclock is continuously monitored for:

»  Clock out of spzc (mare/less than 100 ppr out of zpes

e Lossof clock

e Pariry £mons

» Frame sync crors

*  Synd acguisIton ETTOTS

»  TAXI decoding violations

Tt is assumed that the incoming data is formatted according to MPEG-2,
as shown in Figure 1-1.

Syne 157
1 byte Bytes

Figure 1-1. MPEG-2 Transport MUX Packet

Fev. &1

3
il
L
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Fearzses Fungtional Descristian, and Theory of Doetaicn ChM7a0M CAK Digital Cable Modulator 150

A Frame syne error ecours if the incoming data is not & syne patt=m
when the frame syne Bit s aztive, A syne acquisition error 35 reported if
the syme byte is wrong in four successive frames. Syne is reacquired if
the correct sync pattern is present in four successive frames, A TAXT
decoding viclation indicarss that data was corrupted in the TAXI
channal,

Nermally the sysiam is frequency-locked to the input eleck. If it is
dzermined that there Is no input clock, a fault will be logged and the
systerm switches over 1o internal timing to preserve the output SDECITUE.
(Scrambling is farced on.) When the input clock eeturns, the system will
renum to normal operation.

Serambling

To =nsure adsquate hinary transitions for clock recovery, the dara is
rendomized, The pelynomial for the pseude random binary sequence
{PRES) is:

I+Xite 30

Loading af the s2quence “J00H (G1010003000" into the PRES chift
registers is done a the sian of every eight transpont packets. To provide
an initialization signal for the deseramblar, the syne byts of the first
transport packst in a group of sight is inveried 10 E8h. During the
ransmission of th2 syne bytss, the PRES ganeration continues, but the
syn¢ bytes themselves are not randomized. The transport packst is
illustrated in Figues 1-2,

PRES period = 1303 hvles |

—
|

=BT g i
£ i I i
- ’ e A nes| A 1 il
I il IR ] [T 3 e : s1""“"’| 167 Byims | | 167 Bes
[ g
74 el B —

Figure 1-2. Randemized Transport Packers

Rav, A 12/04



CA72004 QAN Digiial Cabis Moduletar 150 Faatures, Funciional Description, and Theony of QRerEnan

Encoding

Systematic, shortznzd Re=d-Solomon encoding is then performed, 25
shown in Figure 1-3, on sach randomized packet, with T=E. This 2dds
16 parity byies to sach packet and allows for the corrsction of 2ight
srronsout bytes per packet, The gensrator polvnomial is:

textaxisnial
The cods &5 shortened from (255,239) 10 (204, 188) by the inszmion of 51

btes, all 221 to z=ro. After encoding thesz bytes are discardad.

! 204 byies ]

A

157 Sytas (iR ER )

Figure 1.3, Encoded Packet

intarizaving
Fallowing =neoding, convelutional inerleaving with d=pth=17 is appli=d
to the pack=ts, ¢ shown in Figure 1-4. The interlzaving is based on the
Fomey appraach, which is campatible with a Ramsey tvpe [IL

! i’
e Ll
Syre Synz Synz

:'lnr 303 Sytae ] 203 Bytes o
Symn Synzn Synzn 14

Figure 1-4, Interleaved Pockers

Rev. A 12/584 1-5
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FIom inlerisave auisn

{vias]

T differancal sncole
= r=mt

Data-to-Symbol Conversion

| Byr V 1 Eyie W+ 1 1

The &-bit bytes of data are then converted to m-bil symbols as shown in
Figure 1-5, The M5 bit of the first symbal i3 taksn from the M5 bit of
the first byts of data in a packs=t (th= sync byi=). .

Byta V' + 2

b7 b6 b5 bé 5352101 b0 | 67 b4 ns:-timnz BBk

v
b7 hEEIﬁ b B3 02 b1 bD

vy i i

" w r

i
LSa )
N

BSbd hAE2 Bl 8] [BE B biGEDT DO |BEBL B2 B2 b1 BD

EEbdba2B1bD

| mymszz | oymaszaes

symbalZ+2 | Symndzen |
[} 1

Moz | bl stali be understond a5 Baing the Leasr Sienifizam BiL (LSB) of sech byne of momupls.
Neie 2 In ta sonversien, sxch Bvie sisults Is mocs than ons metople. babsicd 22+ 1, a1z, with Z being vansmined

belem I- 1L

Figure [-3. Buwte-to-f-ruple Conversion

Differantial Encoding

The two M3 bits of 2ach symbel ars diffzezatially sneodzd in order to
obtain a rotational invanant constzllation. The differ=ntial ancoding 15

given by the following expression:

v=(he5). (her)+(hen) (o)

G=(4e3) (B e0.)+(408) (301,

-6
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Symbol Mapping

The constzlladon dizgram for 64-Q4M is given in Figure 1-6.
610AM

Q

107100 100010 TROLME 100000 | S0100600 COI0D0 G0 ODII00
=] =) 2 Q o] =] o Q quk=|:||]
1011DE  IDEIDD 309i11 100000 [ 601000 COIGLL ODULEDL DR110
Q o o ] o a =] o
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Figure 1-8. £4-0AM Consiellation Diagram

Transmit Filter

Prior to modulation, the T and ) signals are filtered. The transmit filter is
nominally dzszribed by the squars-root raised cosine funcoon, with
alpha=18%. Afier filizring the spectrum is upconverted 1o TF.

Powar Control

Cutput power range is 2000 to 42,0 dBmV. Cutput power level is
eontinuously monitored. The user hes the option to disabl output power
Or Lo CUtpUt @ pure camsr,
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Front Pane! Display

The front panzl of the CMT20M, as shown in Figure 1.7, contains the
fallawing (=it to right):

*  IF ourpur t=st part

* & sevep-ssoment LEDs
* ILED fault indicators
= 2x34 LCD display

& beontol kavs

* numerical keys

+ FF cutput 1=t port

Referto Chagrer 3: Front Panel Operation for a complete description of
front pansl operation,

i ———r— —ra—

_ =) lOTa TR0
A AR = 2200000

=

(<) (=1
i
o

Figure I.7. CM720M Front Panel Indicators

Power Supply

Chassis

The power supely AC input operating voltage requirsment is %0 to
264 VAC a1 47 1w 63 He. The unit typically consumes S0 watts of pawsr
whzn the symbal rate is 5 Mbps,

The CM720M] unit mounts in 2 stzndard 19 inch equipmem rack,
occupying ens rack unit of height (1.75 inches), using four front pansl
SIrews,

NOTE: Razk-mount hardware is not supplied with the unic
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Bl Chapter 2: Installation and Startup

Overview

This chapter d=s=ibes the steps necessary to insta!] and stamup a
CMT20M.

The overall si=ps for installing and starting up the CH{720M arz s
follaws:

L

A

Plan the 5=,

Install the CHATI0M,
Connzet the CMTZOM.
Start up the sysem,

Validats or venfy the instaliation,

These steps are deseribed in dozail belaw,

Planning thz Site

Incrallation of ths cable modulator is rzlatively simple. Savess]
recommendations o consider ara:

To minimizs zablz langth, locate the medulator physizally nsar ths
MPEG-2 dignal duta source,

To minimizs cable loss, Jocate the modulator physizally near the RF
upconvEmer.

To prolong the opsrating lifztime of (ke equipment, kesp the
ambiznt wmesrateee 23 eool a8 possibls, with as much circulating

airflow ag passibls,
The cable modulator has been designed to be rack-mounted.

Each cable modulator will typically require 50 wans of prwer, so
plan azcordingly,

Installiing the CM720M

The CMT20M functicns over a wide range of power and environmenzal
conditions. An autoranging power supply allows the receiver 1o wss mest
common utliry powsr fzads. For maximum evailability and reliability,
connacl the receiver to an unintermupted power supply (UPS) 1o allow
continued opsratien during power outages,

The small size of the unit make it adaptable to most installations. Far
detailed epvironmental specifications, refer ta Chapter 8: Technical
Specificarions and Port Infoermarion,
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Th= physical locaticn of the CM720M ig flaxible and largely dep=nds on
thz location of the equipment 3t will serve.,

The maximum ambiznt temperatore speeification for the CMT20M 13
50° C. This temperamure s measured ene inch from the sids (whare
zirflow is im) within the rack snclosure. This temperature must not
exczed 50° C to maintain the produer’s warranty. Proper rack ventilation
and foreed airflow technigues should be ws=d to =nsure the internal
ambient 1=mp=rature within ths rack doss not exceed the Ch 7200
speoifications.

ComStream strongly recommends that surgs suppression be wszd on the
AC inpur to the Ch720M, or any rack that contains a Ch 7200, Thare
&re many surge suppression vendors that can recommend and supply
products to meat your volizgs and power requiraments.

In additicn, placement of the CA720M should allow access to its rear
pansl.

NOTE: Tke unit should be rack-mounted only in enclosurss thar will
not exce=d an embisnt t=mperaturs of 50° C.

Extarnal Connection Description

This section describes the physical and slectrical connections to the
CMT2OM. All nontzst extemal connzctions 1o the CM720M ars mads
through the rear pansl conpectars, The CMT20M has s2ven possibls
connections on the rear panel. The location of thess connsctors is shown
in Figure 2-1.

53, o B 700 | ]

Figure 2-1. CM720M Rear Panel Connectors

NOTE: To ensure compliance with emission standards, all sienal
cables connected to the receiver should be shielded. The shizld
must be elacrrizally attached to the marting connector.

e
[B%]
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Power Connector
Connzcior Type:  IEC 320, Male sozhet

The CM720M power supply 15 autoranging from 90 1o 264 VAC and 47
to 63 Hz, Maximum power supply output for the CM720M is 73 wans;
typical power consumption is less than 63 wates. Thars iz no power
on/off switch on the modulator, Remove the AC powsr cable from the
unit to furm the power off.

If &n umzrminated power cord is supplizd with the unit, the approprizte
ceifi=d t=rminaticn plug must be insizlled, The power cord wirzs are
calar-zoded as follows:

«  Green and Yellow: sarth'sround

#  Bluz: naurral

= Brown: live

If the colar cods deseribad do=s not corr=spond to the colored markings
id=ntifving the terminals in your plug, prozesd a5 follows:

1. Th= grz=n and yzllow wire must be connzctad to the 12rminal in the
plug marked by the lettzr E or by the zarth symbal or colarz=d grzen
and vellow.

=

The= bius wire must be connzcted to the terminal marksd with the
letizr N or colorad black.

3, The= drown wire must be connectzd to the terminal markad with the
lenizr P or colored red.

RF Qut (J1)
Connzzior Type:  F, 75 ohm, Female (RF)

FF Out wransmits the RF signal from the optional RE upconvener. This
it plugead if no upconvernsr is installad.

IF In {J2)
Conn=cior Type:  F, 73 ohm, Femalz (RF)

IF In is the IF input to the optional BF upconverter, This is plugzed if no
upconventzr is installed.
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Data In {J2)
Cannector Type:  PJ-43, Female
Daza In is the digital data input from MPEG-2 source.

M&C (J15)
Connector Type:  DE-9, Female (R5-232RE-485)
The M&C remuote contrel post 35 us=d to canmact an RS-2320/R5-455

control terminal to the CM720M. Control and diaenostic commands can
also be issued/rec=ived to/from the unit through this port,

The M&C port is normally configursd via the front pans] as described
Chapter 4: Front Ponel Operation,

NOTE: The d=fault part configuration is 9600 baud, 7 deta bits, [ stop
bir, and odd parizy.

L-hand Ia{J4)
Connzetor Typ2:  F, 73 ohm, Fzmalz (RF)

The L-tand In is the L-band input 10 the eptional sat=llits r=c=ivar, This
is plugged if the rezeiver is not install=d.

IF Qut (J3)
Connector Typa:  F, 73 ohm, Female (RF)

[F Out is the IF signal from the modulaor.
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tarting Up the Systam

This section dascnibes the activities necessary o bring 2 CM720M unit
anline. The fallowing steps assume that the CM720M has be=n properly
installed end connzci=d, Do not procesd umil this semp is complats,

If problems are encountered in the starmup sequence, rafar to the “Stariop
Problems™ section and Chapter 6: Maintenance and Troubleshaoting,
To swrt up the CM720h:

1. Make sure the CMT20M is properly installed in the equipmant rack
with all ezbles connecied.

=]

Turn on the unit by connecting the AC power ceble to the unit and
observing the front pans] LEDs. The front penel lights flesa through
2 comsistent sequence when the unit is first powsrad an. When
power-up is compl=tz, the four seven-seemant LED's ars
illuminatsd, and the Fault LEDs ar2 nat illuminated,

3. Verify that ths powsr-up message is displayed on th= front panel
LCD. If n=cessary. edjust LCD contrast at this time by pressing the
increaseidacrezss bunans,

4. Bz the tima/date.

3. Set the wansmit power to the desired laval,

6. Confirm that ransmit powsr is enabled.

7. Use the front panal o varify that the QAM mods is at the desic=d

seming,

8. Usethe front pansl io varify that the scrambler, Resd-Soloman
encodar, imerl=aver, and differenuial encoder ar= al] enabl=d.

9. If desired, enable fron; pansl lockout.

At this point, the CM720M is ready for validation 1=5ting,

Validating Installation

Cncz the CMT20M has been powsred up, the following steps czn be
used 10 verify proper system operation.

1. TUse a sp=ctrum analyzer to verify the following;
a A spectrum is available at the rear IF output port
b. The sp=ctrum is the proper shape and is centered at 44 MHz
e. Output power level squals the desired powsr level

2. Use a digital video home terminal to verify data transfar,

At this point, the CM72Z0M installation is verified and ready for normal
operation.

3av. 4 1224
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Startup Prohlems

Tablz 2-1 deseribes common probiems encountzred during starmup, In
general, the CM720M kas been designed for unamtznded operation and,
therefore, few problsms should be cocountered.

Table 2-1. Common Startup Problems

Problem Check

Mo power-up messaze on LCD | Verify that power is on (LED dizplays
display at powst-up 44 007; fens turn on)

Doss not eommunicats o renote | 1 Us= from pans! 10 change 10 232 mods if
terminal nECES5AY,

2. Use front panel 1o verify r=mots s=itings.

3. Verify that remote cable is cornected 10
M&C por,

Mo cignal is present at the [F 1. Verify that curput pawer is saablzd.

I:II.IEPIL[ Pﬂﬁ

2. Verify that output powsr is 2t proper
lemvel.

3, Verify that pure carrier is disabled.
4. Verify that scrambling is =nzhbled,

Dess not pass dats 16 demed 1. Verify that scrambling, RS sazeding,

interieaving, and differential encoding
are all znadled on both modulator and
demodulaior,

2 Verify QAM mode and data rae ars the
same for modulator and d=madulator.
3. Verify thal output power lzvel is
sufficient (chzck demod AGC reading).
4. Werify that upsonverter and digitu]
razziver are tuned to the same channpel,
5. Werify that the modulator is not
reponing eny dara input emors.

For other problems or idzag, refer to Chapier 3: Maintenance,
Operational Faults, and Troubleshooting.
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B Chapter 3: Front Panel Operaticn

Overview

This chaptsr dzscribes the function and apsration of the frant panel user
intorface,

The front pensl wser interface can be wsed to:

+  Change unit configuration

s Check samsfzuls

s Issue commands

For & compsts d=scriptien of the commands, refer to Chapler 4; Remate
Marior and Conzrol Gperarion.

Keypad Definitions

Select

Press to s=lazt the next suDM2nU 0T PATAMS12T,

Incresse/Decrease

Pr=ss INCREASE (o increment the szlacted paramster 1o i next valid
value, Prass DECREASE to decremant the selectzd paramatar to its nest
valid valus.

Enter

Press o entzr the s=lzcizd submenu or 10 regisier a paramster changs.
Menu

Prazs o change to fhe naxt available submenu.

Escape

Press at any tims w r2um to the main msnu.

0-9/. (minus)f. {peciod)

In some cases it is qmcker to enter 2 parameter valve directly using the
numerical keypad instzad of incrementing or decrementing.

Aaw. A 1254



Frant Panel Szaztion

Ch472004 QA Digital Cabie Wodulas &0

Operation

Main Menu

Afier powsr-up, 2n init:alization messegs appears. Press any Key 10 enter
the main mem. The word Systam will blink to indicate it 15 s=lected.

System=Mod-Faults kenus
To navigats through the menu srueturs follow these steps:

. Press ENTER to enter the systam submeany struchure.

2. To ener the modulator submenu stucture, prass SELECT 10 make
the word “Mod™ blink, then press ENTER.

3. Toenter tha fanlt submenu structure, press Sel=ct undl the word
“Faulis” biinks, then press ENTER.

Pressing ESCATE ar any time will r=tum you 1o the main meau,

LCD Caontrast Control

When in th: main menu, press DICREASE or DECEEASE to adjust the
front pane] LCD display contrast,

No-Activity Mode
Afier five minutes of no front pane] aziivity, the display will

automarically switch to the modulztor submeny &1 (output power
controlfmonitor).

System Commands

System submeno 1

v Typ=
+  Protocol
v Addr
+« Echo

System submenu 2

s Bis

= Pariry

* Baud

System submenu 3
* Lock

¢ Reset
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System submeny 4

o  Das
o Tims=
« Temp

Table 3-1 lists system command paramsters and descriptions.

Table 1. System Command Parameters

| Command Parzmeters Diescription
!I Type 0233, RE4Es! Remots intarfacs Lype
Froaoeol ASCIL PACKET Lzmots imerface protoce]
Addr 1.1.32 Address far packss protesol
| =che M, OFF | Zzhe =nabls for ASCI prowesl
| Bits T.8 | Bite per characier
| Pasity NONE, ODD. EVEN Periry
Bapd 300,400,1200.2400 2300,9606,19200 | Band @z
Lodk OFF, ON Fraoo: panel deckout
R=s=1 OFF, 0N Eystem Rzsot
Darz 20K R Draiz
| Time XX XX Tims
| Temp* | Q030 Ambizrt Tempararurs

1 Rold indizai=s factory defaolt semings.
2 Quary Only

Modulator Commands

Modubator submenu 1

s« PwrEn
«  Pwrly]
«  Pwrhion

Modulator submenu 2

& DataRate
« DAM
s SymRate

¥
I}

it
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Fault Commands

Fault cubmenu 1

s Current
»  History
®  Claar

Table 3-2 lists modulator command parameters and d=seriptions.,

Table 3-3. Fault Command Parameters

Command | Parameters Deseriptisn
Cumeni? Verboss Curren Fauly
History? Verboss Fault Histary
Clzar OFF!, ON Cizar Fauk Hisiocy

! Boid indicatzs Tactory defeult senings.
H I}_'E.‘}' [}n'l;r

Fault Lights

Current Fault

If the red fault [ght i Lit, there =xists at least one currant faule. To
determins what the faull is, press Select undil “Currzn” is blinking, then
press Enter, Press Increase to display the n=st fauit (if zny).

NOTE: Whanzver the red fault light is lit, the orangs fault light will
alzo be it

Fault History

IF just the orange fault light is lit, there exists at lenst one logged faslt
This means that a fault has occurred since the last faulkt el=ar command,
but 15 no longer present. To determine what the fauli is, and when it first
occurred, press Selzct until *History™ is biinking, then press Entar, Press
Increass 1o displzy the next fault (if any).

NOTE: The dae/time stamp comresponds only to the first occurrence
of the logzed fanlt,

Azv. A 12024
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Modulator submenu 2
& Scram

s Epcod

 Inter

o Dif

Modulator submenu 4
s  Purz

« Ben

¢ Daallock
Modulator submenu 5
s  ClrChn

s Filter

Tahle 3.2 fists mediiater command paramet=rs snd descriptions,

Table 3-2. Modulutor Command Parameters

Command Parameters | Description
FwiEa orr, ON | IF output powsr =nabls

< | Pawrlvl 200 420 l IF cutput powsr s=iting (dBmV)
Perivion? 20,0420 | IF output power monitor (d8mV)
DratzRae? 18656847, 23000000 ! Iapus daza rate (ops)
QaM 16, &4 Madulation mode (affezry DataFine)
SymPRats? 5063830 Symbol rate {sps, fixzd)
Eoram ON. OFF Serambler =nabla
Eacod ON. OFF Rezd-Solaman encoder snzbie
Imner ON. OFF Intzrlzave enable
Diff ON. OFF Differential encodar =nabls
Pure N, OFF Pure carrier enailz
Ben BN, OFF, 15,05 Ben Mods Enatle
DmaClock? | 0o 3300000 Wzzsured inpat daza clock
CirChn ON, OFF . Clear Channe] Enaiblz
Fileer DVE, CUSTOM Transmit Filer Typs

! Bold indizates factory defoult cemings.
* Query Only

3-4
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E Chapter 4: Remote Monitor and Control

Operation

Overview

This chapter dzcails the remate control operation of the CM720M.
Complzte monnaring and control of the unit is available to the uzer via 3
remote sarial int=rface. The serial interface can be either RS-232 or
R5-283 competble, and can operate in sither ASCIT or PACKET mads,

This chaprer is dividad into several sactions, each of which describez a
group of commands, For each graup, 2 summary of the commend syntax
is given, fullowsd by detailed command descriptions.

Paramzters shawn in uppercase should be tvped exactly as shown,
Paramete=rs shawn in lowercase itafics ars numeric parameters. Sez the
“Descriptions” section for information sbout numeric paramsters.

If a parameter is enclosed in squars brackets [ ], it is optional; if the
paramstsr it 21so i it2lics, it is varizble, I muhiple cheicss ars
availabl: for 2 parameter, they ars s2pacar=d by a verical bar |.

Paramstsr Query

If a command nas optional paramet=rs, and vou issue the command
withaut supplyving the paramater, the sofrware displays the cument vales
of the paramst=r. )

Valid Cammands

Command aztians are performed if the:
* Command is valid
«  Paramster vziue 35 within the valid range

*  Paramster valus or command is compatible with the prasent sysizm
configuration
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De=scrigtions

Teble 4-3 lists system commands and descriplions,

Table 43, Systern Commands and Descriptions

System Command | Dieseription i
DEVCON This command dizpiays d=vic: configuration information, such &5 softwars versien,
serial number, stz :
DISFLAY This command displays the corent sstting of the sysz=m parameners,

HELP This command displavs & list of all availeble commands, The lst shows the full
command nams, the command same abbreviaton, and the command description. If
thz wszr types HELP followsd by a command name, the usars informasion for that
command is displayed, '|

TVPE Twis command is uzed to salect berween K5-232 and R3-385 slecwical characisrisiss |
for the serial int=rfacs.

PROTOCOL This command is used 1o s2le21 betwezn ASCH prowozal and PACKET srotosnl,

ADTRESS This command s2ts the pacist address for PACKET protocol. The packat addrass
st b2 a whols number berwesen | and 31, The pack=1 addrase hze no afact in
ASCI protocol.

ECHO Tris commend enshles/disables character =cho in ASCT prowocsl, E20o has no 27
in PACKET protocol,

BITS This commarsd szt the numbar of bits per characier for the serial intecfazs. Tha
choizssars 7 ar 8.

PARITY This commard s=ts the parity mode for the serial intarface. The choioss zre odd,
SVIN, O OOMmE
3AUDRATZ This command 8 us=d to 5=t the baud rate for the s=rial interfacs. Valid baud ras=c ars
300, 60K, 1200, 2200, 800, 95600, ard 19200,
| FPLOCK This command i5 usad 10 enable/disable the from panzl lockout. When the from pansl |
| lockout i enabisd, condiguration paramstsrs cannot be chanped and sommands
| cannot be issusd (=xzept 10 twm off the lockooe) from the from pansl.
| RESET | This command rzs=ts the sysiem. 1t is equivalent to tumning the unii powsr off and on, |
DATE i Thiz command 15 ussd to dispiay and sat the real-time calendar. The dats params:ar
| consists of a month, day, and year separzied by perinds, (3.23.1993 1
Spares are not allowsd betwesn thz numb=rs and the periods,
To display the dar type DATE without any parameters, The faziory default is the
date of California, USA

TIME This command is us=d to display and sef the real-tims clock. The time parameter
consisis of an bour and minute s=parated by 2 penod. The time is eniersd in 24-hour
Farmat {23.32). To display the tims, type TIME without any paramsters. The faciory
d=fault is s=t to the dme of Celifornia, USA (Pacific time),

TEMP This command querizs the sstimated ambiznt t=mperature,

CONTRAST This command controls the front pane] LCD contrast, The level must be a whals
numbzr hetwesn 0 (Hghsst) and €3 (darkest). The factory default is 63,

Rev. & 1204

-3



~emata Monitsr ans Tantesl Oeasatien CagToond Dl Cegital Cshle Modutstor 15D

Hx

invalid Command Error Responsas

Commands that o nat follow thes= guidelines will retem one of the
erTof mMessagss in Table 4-1,

Tahble 4-1. Command Error Massanes

Error Action
Unrecogrized commend Enser the command "HELFP™ to get @ 05t of valid shmemands,
Tow mamyfaw aspements Zrrer the command “HELP X200XT {whers XXX represens the

command) 10 5= bow mEny aToumsnt ars sxpecisd,

Mo manzh for 1 of & pasamersrs | Sxter the eofamand “HELP X300 to s==2 what ane vaiid

¥

asamarer ot of rANES Enter thz command "HELF X200{" to see what the valid
] FRTTeIer Tangs i

Systam Commands

Table 4-2 details (he sysiem command summary.

Table 4-2. System Command Summary

| Mremonic | Command | Parameters Deseription |
oc | DpEvcow — Deevice Configumation |
op ! DIZPLAY [SYSTEMIMOD) Digplsy paramstars |
KF HELP | emdnamz ] Diisplay command names

I RT TYFE | RE23% | RE485 ) Remuts inlerfacs type

| mP | PROTOCOL | [ASCHIPACKET] Remsts interface protocol
Ra ADDRESS [ edsress ] Remote packet addrass
RE ECHO L ONIOFF] Remois scho snalls
8T | BITS Frzisy Feemals bité per charasier
PR | PARITY | [NONTIODDIEVEN] | Remet pasity
RE | BAUDRATE | |rzel Rerince baud rabe
FRL FPLOCK | N1 OFF ] Enable f Disabbe Lackour
EE RESET - Systzm rassl
oT DATE [0 Display/oa current datz -
Tl TIME [XEXX] Displayfest current time
™ TEMP? — Diszlay rzmperature
LC | CONTRAST | L&) LCD canrast control

| Bold indicates factory default seming
2 Quary ooly

4-2 Feav. A12'84



Remele Manitar and Comrol Doeratisn

ChiT20r QA Digital Cabla Modulator 160

Meodulator Cammands

Summary
Tible 4-4 Tisee a summary of the modulatar commands.
Table 4-4. Modulater Commands Summary
Mremunic Command I Parzmetsrs Dreseription
FE PWREN [ONIDFF Ortprat pevwer enable
FL FWRLVL [lzvel ] Szl ousput power Jeve]
i PARMONT — Diisplays measured output powar
Jzvel |
R DATARATE? - Query dats raze
| o o [16164] S21 QAM made |
! ) SYLRATE? - Diszlays symbol mats
I By | EvPass [ 3CRAM i ENCODE | Enable / disatle fearures
| INTRLYI DIFF | !
R PURE [OMI10FF] Purs carrier surpat enabis h
EZR | BIAT [PNIONEIZERO10FF ] | BERT Mods
ock | baTacLock? . Measured inpat clock (oytezses;
CC | CLRCHN | OMIOFF] Clear Charns] Enablz
FLT | FILTER | ioveicUsTONM Transmit Filler Typs

* Quesy anly

aziary éelzull sz

hing
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Table 4-8 is 2 summary of the packer mode faull bit maps for r=mars
contral.

Table 4-8. Fault Bit Maps

Bit Map Fault
Ox00RHE0] | System Faolt
CxDI00002 | Diata In clock wo slow
| 0xDODODOOM | Data In clock toe fast
QxDO00008 | Data In elock pone
0x00000010 | Diata in parity eror
000000020 | Data in svns loss
CuDOHRA0 | Data in frame loss
0xDO0ED | Input card scror
0:0020010 | Cooling fzn failure
CaOOHHI20) | Ambisnt =mperaners 1o hot
OuD00M00 | Ambisnt 1=mpsrature 1oo cold
CDOH0B00 | Loss of powsr datectad
000001000 | Output power level fault
CuD0002000 | Mot defined

(30000000 | Nou defined

B3-485 Intzrface and Packst Protocol

The R385 interface may bz used to control multiplz medulatars
simultanzously vsing the ComSiream packet protocol,

RE-385 Line Settings

The R5-283 signal levels and elecirical characteristics are in accordance
with the EL4 R5-58S full-duplex, tri-sute interface bus standards, This
bus 15 configured es a party-line with a maximum of 32 devicss
connectad 1o a single bus, The connecior pinowt is d=scribed in
Appezndix A. A positive differential voltage presented at RCY (the

- voltaze at RCV'+ is greater than the voltage at RCV-), also known as
space, will b= interpret=d as a TTL low. This is considered a start bit per
EIA specification.
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Fault Commands
Summary

Table 4-6. lists a summary of the fault commands.

Table 4-6. Fault Command Summary

Mnemonic | Cominand Drescription
FP TLTPRES | Display presem faulis
1 FH FLTHIST | Display fault history
i FC FLTCLR | Clear fault history

Descriptions

Table 47 Hiats a summary of the fault commands and how they funztion.

Table 4-7. Fault Commands Descriptions

Faullt Command Description l

FLTFRES This command displays a lis: of the curzzntly active
fauls. In ASCT mode the faults arc lisizd in text. In
paskst mods a bit map of the fauls 35 reumed.

FLTHIST This commaznd displays a list of faulis tha: have
oozurred sinee powsr-up ar sinze the last FLTCLR
corrmand. In ASCH mode the facls ars fisted in 1wxt. In
pazkzt mods a bit map of the fauls is returned.

FLTCLR This command elears the fault history.

1.8 Rewv. A 12/24
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Byte Count

The b= count represeats the total number of charaziers in the packst,
including the ST and ETX. The minimurm count is six; the maximum
count is 127, The minimim packet has no data field (for sxample, STX,
Byt Count, Address, Control, Checksum, ETX).

Dievice Address

This fi=ld indicates the destination of 2 packet and is bit mapped as
shown in Takle 4-9,

Tahle 4-9. Device Address Bit Map

Bit Description

Bi0-4 | Signify the slave addr=zs
B3 Always 1

Bitg |- Always 0 J

Contro] Byte

This byte provides control information 1o the rceiving device and is bit
mapped 25 shown in Table 410,

Tahle 4-10. Control Byte Bit Map

| FPurpose Bit Description _|l
For host-1o-slavs Eud Packet Acknowlsdgment requs=sl
communizations: Bit 1-6 Always 0
For slave-to-host Bit (-3 Always 0
COTATEMERLION: Bit6 | Always 1; significs a respanse packet

Hev. 41234 4-0
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Packst Pratozol

Each ComStrzam pazke: pratacal device can be controlied via the
R5-435 bus imerfacs. Each device residing on the bus has an address
from 1 io 30 atd responds to remate sontrol comminds containing their
specific addraes. In the party-line configuration there is one hest
comzrolisr ana muhtipls siaves.

Mz=ssages are sant batwesn the host controllzr and individually
adcressable slaves via information packets, Each packet consisn of;
*  Opening charasier

«  Byvi= count

*  Device addrase

+  Conrel informztion

*  Dara fi=ld

& Checksum

¢ Closing charaztar
Rzzeived packers that do not mest the appropriate formar are discerded.

A packet s2nt from the host may request en acknowledgment packst
from the slave. The acknowledgment packst indicates whether the
command just issued has been executed and provides appropriate smor
andfnr states messapes. In addition, the acknowledzmem packhet is an

indication that the slave can receive and procass another packet.

The CMT20M is alwavs an addressable slave.

Packst Format and Content

All host- or slave-gensrated packets have a maximum izngth of

137 bytes, including delimiters and checksum, Any packet with a langth
exczeding 127 byizs will be discarded. The packet protocel farmat is
shown in Figues 4-1,

Bz Di=vic Control .
5TX e T By Data | Chesksum | ETX
Figure 4-1. Packet Protocol Formar
STRNETX

These characters signify the beginning and end of a packet, respecavely,
Their ASCH vzlues are STH=02h and ETX=03h.

4B
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B Chapter 5: Maintenance, Operation Faults, and

Troubleshooting

Overvizw

This chaptzr provids=s maintznancs information for the CM7T20M. It also
provides a listing of fanlt conditions that can ocoor with the ChTZ0M.

The last section of this chapter presents information that can help
troublzshoot any problams that cen occur with the CM720M.

faintznanca

The CM720M doss not require periodic or preventive maintznance.
There are no adjusiments or configuration switches or jumpers 2xizmal
or intermal 1o the wnit,

The power input is protzsted with an in-line fuse locar=d within the
power supply insids zceiver. The fuse is designad to protect the unit
from intzmal damags in the 2vent of 2 s=vere power line conditicn or
internal fzilurs.

NOTE: This fuss is NOT s2rvic=ablz by the user.

A lithium barery is vs=d 1o power the nonvolatile memory whils powsr
is off, The lif=timz of the battery is 10 vears.

Az A 12784
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i~ i

Troublzshooting

This troublzshoating section is providsd 10 aid in isolating equipment
problems and sugeesting appropriate actions toward solving thoss
problzms. If a panticular problem cannot bz resolved after revizwing the
following material, or if a ComStream =quipment failure is suspactad,
sesk furthar aesistancs by contacting your ComStream distdbutor, If
equipms=nt is purchassd directly from Com3tream, contact ComStream
Customear S=rvice for assistance.

Sefore Troubleshooting

Befaore troubl=shooting the unit, answer th: fellowing quastions:

»  Have thers be=n any powsr or bad weather problems in the arsa?

o [s the CM720M rack-mountzd or fres-standing?

= Isths CM720M near a heat-g=nsrating source?

»  What is the ambient temperature? Diass it sxce==d 50° C7

«  Is th= unit connscied to an unintermuprisle powsr sourzs (UPS)7
Symptoms and Actions

Table 5-1 has been developed to help you diagnoss and comect minor

problzms in the enlikaly evant that you =xp=ricnce difficuliiss with vour
CM720M.

Table 3-2. Troubleshooting Symptoms and Actions

Symptom Action
Seven s2gmeat LEDs not 1. Ensurs the unit is plugged into 2n 22tive AC outlst and thz pow=r
illuminzied cord is firmly plugged into the rear panzl rocepracle.
2. Verify the AC powsr source is supplying 90t 264 VAC, 47 10
83 He

3. Ensure the power cord 5 not &t faeh by replazing it with a known
working cord.
4. Ensurs the power supply is functional by obeerving that the fans
turn on.
. I the problem perssists, it indizales a possible intermal fuss failurs,
Do NOT ansmpt 1o repair it Contast ComStr=am Customer
Szrvice for technical support.

i
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C:p=rational Fault Wiessages

Table 3-1 providss a dewilsd description of szch operaticnal faull
condien o 2id it UoUbiEshoning.

Tahle 5-1. Fauls and Conditions

Fanlt

Condition

Dars In Clock Too Slow

! DCK command.

The inpat cieck frequenzy is below spes. Mo further action hias been
t=ker, The mezsured inzut clock frequency may be gusnzd vsing the

Tz It Clock Toe Fast

The inpur clazk frecrenzy 13 above spee, Mo further action has bzan
taken. The messtred imsat clock freguency may be querizd psing the
DCE comniand,

oz In Clack Gone

The input ziock fzauzncy & befow 75 k2. The unit has immediately
switchad over ic in=ral dming {with scrambling forced onl w
PIESETVE AR QUL EPERTLm. i

. Tam In Panty Eors

At =251 ons parity siwor on the incoming ceta has ocourred, The
ircoming ata may bs notsy or the cable Taulry.

st In Syoc Loss

At feast one synz patzn was incorrsst The insoming daca may be
noisy or the cabis fanin.

Pmaln Frame Loss

Unabie te svnshronize of inpur dara, incoming data is vesy naisy of
cable & faulty.

fapat Card Fault

At lzzst one TAX] viclaton has ocsurred, The incoming date may be
noisy or the cablie fanly.

Cpaling Fan Failurs

This indicates thar ore o both fars hes failed. If only ons fan has
failed the uniz should be removed for service as soon as possibie. T
bath fans have failed, (e unit must be immediately powsrzd down o
provend souipmént damags,

Ambiznt Tempsraturs Too Hot

The ambient t=mperatere is too hot To prevent pessible operacionzl
problems and =quipment damage, the ambisnt temperature needs w0 be
lowered.

Ambizm Temperaiure Top Coid

The ambxi=nt t=mp=ratuz= s too cold. To prevent possible opsrational
problems and eguipmem damage, the ambiznl tzmperaturs needs to be
raised,

Laes of Power Diserted

This fault indizat=s that the unit has lost power since the last tims
faults wers cleared,

Curpul Power Lave] Fault

The measured output powsr level is ot ieast 3 dB more ar l=2s than the
dasired l2val. The unit zaguires service. Call ComSteam Customer
Service.

Svstzm Failure

The unit raawires servics, Call ComStream Customer Servies.

iy

ha
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= Chapter 6: Technical Specifications and Port

Information

IF Modulator

Dzta Rees
Symbol Rates
Modulztion Types

Cods Trpss and Rates

Intarizavar

Szrambling

IF Crarpme

Qut-of-Band (adjacent
chennels)

Out-of-Band {non-adjac=nt

channsls)

Spurious

18.57 Mbps, 28 Mbps +20 ppm

3.06383 Msps 220 ppm

16, 64 QAM

Rzed-Solomon 188/204, synchronous
with MPEG-2 packets

Convelutional, 17 x 204 bvies,
synchronous with MPEG-2 packats

IES IESS-309, modifi=d for compatibility
with MPEG-2 TS packsts

Frzguency 44 MHEz =440 Hz
Impedancs 75 ohms
Ratum Loss > 17 4B {41 MHz

={<47 MHz)

35=5f<4] MH:z
47<f253MHz

—

DCsf<23MHz
6521 < 1,000 MHz

3527553 MHz
13£f<35MH:
5327<63MHz
DC<f<21MH:
65 = <1,000 MHz

55dB down
35 dB down

35 dB down
33 dB down
40 dB down
40 dB down

<374B
<3248
< 32 dB
<4248
<42 dB

Raw, & 1284
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Table 2.2, Troubleshooting Symptoms and Actions {continued)

Symptom

Action

Unable to remazaly communizate
with the wnit

1. Use the front pans| 16 confirm the mode (RE-231/R8-485) of the
remots intecface, . :
2. Use e Front pan= 10 confirm that heud rats, parity, and datz biss

3. Ensure the comest t2rminal and cable ars being wsed:
& Engure an ASCH terminal or 2 PC with a terminal smulator |
progrem, such 25 PROCOMM®, is being usad, |
b. Ensirs the RS-232 cable is conneried 1o the M&C port via the |
D2-5-10-DB-25 adapter cable supplisd with the recsiver, I the
daziar cable s 100 short, extend it with a straight-thro cabls,

NOTE: Ifa D2-8.10-DB-9 cable is being used, the pin assignment is
sraighil-thro.

2 connection betwezn pins 2 2nd 3 at both =nds of the

= tzrmingl bt bean connected and confizursd, tvps DC

d by the snter key,

sviz# configuration:

&, Dies not display on the rematz tzrminal, conast ComSrsam.

b. Digzlays, but the DC eommand is not echoed 10 the display,
sngure the command echo is enabled by eptering 22 o2, I tay
o nat display after enabling the scho feamre, eontast
ComSweam Customer Service for t=shnical supporL

soit, 10¢ dark. ar not

Adjust front pene] LCD contrast.

ront pansl changes & not being
aczepled

Check if front pansl lockowt is enabled.

Frame syne emor, parsty =mor,
input card fault, ar sync loss emror
rzported

Intzgme

grity of input data stream is questionabls. Possibls
cablz

2107 prodlzm. Possible noiss on imarface, Confirm that

Doara In clock too slow ast =oror
repart=d

4 for the relavionship berwesn symbol clock and dass closk,

Clock sone emror report=d

Probably indicates that there is no dasa input. Possible cable problem,

Input data is nat being sansmined

Chezk if BERT mode is disabled,

Noinput faults ars being reported

Check if SERT mods is disabled,

Mo [F cutput

Check if wansmit power 15 eozbled,

IF ourput powser bevel is sop
highllow

Chezk ransmit power level setting. Check power monitar lovel.

Power menitor fzuh reported,
Power monitor reading 3 4B off

Confirm thers is a 75 ohm load on the rzar IF cutput.

Spezmem ¢n IF =51 ouspay s
distored

Confirm there is 2 75 ohm Joad on the rear IF purpu,

IF output is 2 w02

Check: if pure carrier is disabled. Check if serambling is enabled,

]
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Tecanizal Specifizationg and Pan Inlcmmarzr

Enviranmeantal

Temperature

Humidiry

Atmospheric Pr=ssurs

Elzctroswatic Dischargs

Vibration

Safery/Emistions

Orperating 0to 50°C
Nonoperating -20 10 70°C
Cipzrating 310 93% non-

- condensing
Nonoperating 3t 93% non-
condznsing
Operating 0 va 10,000 f2=t

above sza level

MNonoperating O o 10,000 feet

above s=a lzvel
ANSIT1.308.1900

Bellzore sp=cification
TR-WWT-000063, [zzue 4, tectian 4.5

UL 1950; C5A 950: FCC Part 158
Class A

Rear Panzl Ports

Asynchronous RS-232 and addressabls
R3-285 multidrop using ComStream’s
packet protacal

[B-%, female

9600, 7 data bits, odd parity, 1 stop bit,
kS.252

Unit configuration, diagnostics, and
status; connects to ASCH terminal

ME&C Port
Imzriace tvps
Connzctor
Deefault parametzrs
Funcuons
Rav. & 12724
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Sigmai-to-MNoise

Intermodularion Moise

Trensmit Pawer

Spectral Shaps

> 47 dBe {measured in a bandwidth of
5.0638 MHz centered ar 44 MHz)

=50 dBe {m=asured in & bandwidth of

5.0638 MHz center=d at &4 MHz)
Resolution 0.2 dB st=ps
Accuracy =0.5 dB

Onf/Off Isclation = 60 4B

Sguars root raised cosins 18% roll-off

Modulator Timing External
Throughput Delay < 3 millis=cands
MTIBF =24, 000 howrs (3 years)
Machanical
Siza 175" Hxe 19" Wx 158°D
{siandard 15" rack-maunt)
Weight < 12 paunds
Shipping weight < 24 pounds
Powsr
Input voltags {(AC) 0 1o 264 VAC
Frequzncy 4Tto 63 Hz
Consumption 50 W {tvpical)
55 W {maximum) SR=5M
58 W ({typical)
63 W (maximum) SR =T M
B-2 Rev, A12/p4



Appandix A: Interface Pinouts

Digital Data Input Port

The definition of the RF-45 port that is used to receive digital data is

shown in Teble A-1.

Table A-1, Shielded RJ-45 Jack

| Pin# | I’ | Name | Description

| 1 | 1 |sERmv: | SedialDaaln+

| 2 | 1 | SERIN- | Serial Damln-

| 3 — — Mot Uszd

Ve | = Nat Us=d

| 3 — —_ Mot Used

| 6 | — - Not Used

| 7 - — | Mot Used

| 8 |—| = | NotUsed

MaC Port
The dzfinitian of the DB-B conn=ctor used in the E5-2532 mods of
remats control 18 shown in Table A-2.
Table A-2 DE-O Female, RS-233 Mode

| Fin # | 0 | Name i Description

| 1 |o| pco -
2 ] o R3D Receive Data
3 1 TxD Transmit Data
4 — - Reszrved

| 5 | —| oD | Ssignal Ground
B 0] DER Data Set Ready
7 I ETS Reguest To Send
3 8] CTs Clear To Send
9 - - Reserved

Aev. A 1204 A1
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Digital Data Input Port

Int=rface typs AMD TAX] receiver; 10 bits per by,
5 M reference clock
Cann=ctar R2-43, shielded
Default parameters 18.6667 Mbps or 28.0000 Mbps for
16 QAM or 64 QAM, respactively
Functions Receives digital data from MPEG-2 data
source

a4 Rew. A 1294
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The definition of the DB-0 connestor vseed in the RS-485 mode of
remots control is shown in Table A-3.

Table A-3. DE-9 Femaie, R5-4%5 Mods

Fin# | O | Name | Description
— | GND Signal Ground
—_ - — Reserved

I | XMIT+ | Transmit Data +

— — Reserved I
RCY+ Rzczive Data +
— = Resarved
I | EMIT- | Transmit Dasa -
— Resarved
o RCV- |' Recsive Data -

F-R RN RS - T R FIVT A e
=]

M&C Port Adaptsr Cable (D3-8-t0-DB-25)
The M&C Pan Adapter Cable connects the COTVT20M with a 23-pin,

R5-232 pont as shown in Table A-4, This cable is VT-100 comparibis
and is supplizd with the unit.

Tahle A-4. M&C Port Adapter Cable

Male DB-9 | Female DB-25

= | b || bl | e

S e | o | f L
4=

kel
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CoMSTREAM

4 Soar Camaany  IMVILES yOU 10 cOMIent on our manual...

Sines our manuals are designed and written for you, we would like your input to ensure that we
continually defiver the best in sustomer documentation. Thank you in advance for taking a few
minutes to complate this survey.

Whizh Com3Sirsam manual ara you providing input to? .

Pizase eirzle your respanse to sach of the following statements,

Strongly . Sirongly Mot
Agrsa Agraa Disegrez  Dizagres  Applicable

The manual i well organized. 1 2 3 4 A,
The informaiizn iz =23y 19 lacata, 1 2 3 - A
Tha informziion & somplets and acsuiEe. 1 2 3 4 A,
arocedurss 1 2 3 4 MiA

Thrz illustratiz zourala. 1 2 3 4 7A
Tha illusiretizas =elo ciarnfy the tax 1 2 3 B WA
The numesr of ilicatrations is about ngnt i 2 3 4 RHES

Plzzse answer thesz questions.

‘What did you £5aut this manual?

Wizt wouid vou chang2 in this manual?

What wouid vau fike 10 582 in this manual?

What other comm2nis about the manual do you have?

Please tell us a little about yourself.
Is this your first ComStream product? __ Yes __ Mo

How many ysars have you been insisling, operating, of using dighal satellite communications
pquipmant? [ Less than 1 year [J1-2 035 [J&10 [IMaore than 10

. Mame Title
Company
Addrass
City/State’ProvincaCountry___

PostalZip Code Phone




Fold hare, tape at bottom, and mail Thank you
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CoMSTREAM

A Szar Company
10180 Barnas Canyon Road
San Di=go, CA 92121 . --

Attn: Customer Service
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