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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
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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

1-3



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
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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

100000 1011 I00CIT L00001 [ 000000 OCHKOLL 0111 oDa110
[+ o =] 2 o o =) =}

100000 100000 190006 [O0000 | DOCOOD 000000 DOOID)  DODIO0
a o o a =] =] =} =]

Ly =10

10100 110101 11023 130000 f GiCH 210030 DII010 011030
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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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