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Revision History

This gwde 15 peniodically vpdatsd and revised, The following table lists
the revision number and date and provides a daseription of the type of
revision mads 1o the guide.

To determine if you have the most curren: decumen tation, vou can
compare th revision information ar the botiom of each page to thess
Listed in the Revision History table below. For documentation updates,
call ComSirzam Customer Service (locatzd in the United States) at
619-657-34534 or fax your request to 619-537-3455,

NOTE: Revision A is always the first relzasz to ComStream

customars.
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Table 1. Revision Historv

! Diate | Pagss Affected |
| 12094 | Initial relesse |

Customer Support

Wz hape this suide provides all of the information and instructions you
nezd 10 operate the CM720M Digital Cable Modulator.

However, in the event that you need further assistance, or if problems
are encountzred, ComStrzam has set up 2 Customer Support Line for
your use, Please fes| free to contact ComStream Customer Support,
iocated in the Unitad States, by phone or fax at the following numbers:
* Phonz 619-657-3454

* Fax  6i%-857-5433

Customer szrvice hours ars Monday throush Friday 8:00 a.m. to
5:00 p.m. Pacific time.



A Chapter 1: Features, Functional Description, and

Theory of Operation

Overviaw

The CM720M QAM Digital Cable Modulator accepts a dizital siznal
consisting of muldplexed MPEG-2 transport streams and provides an
intermediate frequency (IF) signal output,

The IF signal cutput is upzonveriad to BF using a standard cable
upconvertar. The RF signal is dalivared to the RF combiner to be
combined with other digial and analog signals. The combined RF signal
is then deliversd to digital video home terminals, anzlog sat-top box=s,
and cable-ready TVs via cozx cable, fiber optics, and/or microwave
links.

CMi720M Components

The CM720M system consists of the following:
» Digital data input card

» IF ouiput QAM modulator card

» Front pansl display 2nd control

» Powsr supply
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CM720M Features

The CM720M hes the following features:
* Complizs with DVB recommendations
v Accepts MPEG-2 Transpon layer digital input

o Uses a cynchronows scrambler 10 randomize the data smream for
speciral shaping purposss

= Applies 2 shortznzd Red-Solomon code (] §8.204) and a l2neth 17
interlzaver for errar correction

* Convers da'a bytes into (16/64) QAM symbols

» Applies diffzrantial encoding to get a rotational invariant
consteliation

» Performs 2 square-root raiszd cosine fiher

» Providss an Intzrmediale Frequeney (TF) output with a
programmable power lava]

s Is equipped with 2 vser interface on the front pansl

* Has a nonvolatile memory so that configuration and oparating
parametars are not lost in the event of a power ourage,

» Is equippsd with a low speed (300 to 19,200 baud), RS-232/R5-483
remote conol port

* Continuously monitors the input data, the output signal, and inizmal
signals far fault conditions

* Is controllzd by an Intel 80138EB micro controller
= Is cooled with convection fans ta aliow maximum units per rack
*  Uses an =fficient universal voltage switching power supply

o Israck-mountwble (1RT)
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Functional Dz2scription/Theory of Op=ration
Digital Cata Input Card

The dieitz] data input rate 1s 18,6667 or 28.0000 Mbps for 16 QaMor
64 QAM, raspectively. The data s transmitted/received using an IC chip
cat known as TAXI® (Transparent Asynchronous Transmitter/Receiver
Interfaze). TAX] is a ragisterad trademark of Advanced Micro Davices
(AMD;.

The TAYT racsiver refarence clock is 5 MHz. The transmission rate on
the channs! is 60 MHz The TAXT recsiver operates in 10-bits-per-byte
mode (3 datz bits, | even parity bit, 1 active low-frame sync hit).

The physical connecior is a shicldzd RI-43 jack. For propsr apsration,
shielded cebls must be vszd.

The received datafclock is transmitied to the modulatar.
Modujztar Card
input Data Integrity

The 16fe Quadrature Amplitude Modulator ( QAM) digital modulator
accepts bytes of data (and the associate clock) from the 'O card and
produces an IF signal ouiput.

The incoming data/clock is continuously monitored for:

e Clock out of spzc (more/less than 100 ppm out of spes)

e Lossof clock

» Parity crvors

» Frame syne crmors

e  Sync acquisition eors

e TAXI d=coding viclations

It is assumead that the incoming data is formatted according to MPEG-2,
as shown in Figure 1-1,

Sync

e 187 Bytes

Figure I-1. MPEG-2 Transporr MUX Packer

13



T ormes e e
roaiess il bl

ional Descriztion, and Theory of Ooeratisn

e

CHT20M OAM Digital Cable todulator 12D

A frams sync error occurs i the incoming data is not a sync patem
when the frame sync bit is active. A sync acquisition errer is reporied if
the sync byte is wrong in four suceessive frames. Sync is reacquired if
the correct sync pattern is present in four successive frames. A TAXT
decoding viclation indicates that data was corrupted in the TAXT
channsl.

Nermally the systzm is frequency-locked to the input elock. If it is
determined that there is no input clock, a fault will be lozeed and the
system switches over to internal timing to preserve the output spectrum.
(Scrambling is forced on.) When the mput clock returns, the system will
remurn to normal opsration.

Scrambling

To znsure adsquaiz binary transitions for clock recovery, the data is
randomized. The polynomial for the pszudo random binary sequencs
(PREBS) is:

] _E_X'.J- T X'.S

Loading of the s2qusnce “100101010000000” into the PRBS shift
registers is done at the stant of every eight transport packets. To provide
an imitialization siznal for the descramblar, the syne byte of the first
transport packet in & group of zight is inverted 10 B8h. During the
transmission of ths sync bytss, the PRBS generation continues, but the
sync byltes themszlves are not randomized. The transpor packat is
tlustrated in Fizure 1-2.

FRES period = 1503 bytas |

5. | i1
% Fli ! R T
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SHEL | 167 3ptes [SYNR| ygpa... | Symed | 187 Bytes | | 187 Bytes
gl P
if I

Figure I-2. Randomized Transport Packers
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Systzmatic, shoriened Reed-Solomon encoding is then performed, a3
shown in Figure 1-3, on each randomnizad packet, with T=8. This adds
16 parity byt=s to each packet and allows for the corrsction of =ight

erroneows Dytes per packat. The generator polvnomial is:

Xexteniexis]

The cods is shortaned fram (255,239) 1o (204,188) by the ins=rtion of 51
byteas, all sa1 to zero. After encoding these bytes are discardad.

204 Dytas
| l
Sy 1 g _ . 1
A 157 Byizs RS(204,188.8) |
=gy Bl | B
Fipure ]-3. Encoded Packet

Intarizaving

Following 2ncoding, convelutional interizaving with deptk=17 is appli=d
10 the packers, 25 shown in Figure 1-4, The interleaving is baszd on the
Fomney approach, which is compatible with a Ramsey tvpe 11

— Iy
4 e p——_ | = = i
Synz Sz Syns
ar 203 Syizs ar 203 Sytes of
y; | Bz 3L n Synzn i
i i

Figure ]-4, [nierieaved Packers
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. Data-to-Symbol Conversion

From intgrizavar oupul

Impian)

Lo

« E

The &-bit bytzs of data ars thzn converted to m-bit symbols as shown
Figure 1-5. The MS bit of the first symbol is taken from the MS bit of
the first byts of data in a packst (the sync byte).

i Bna Byte W 41 | BytaV + 2

1 S | i
b7 b6 bS5 b4 £3 b2 01 b0 | b7 &5 b5 413 b2 b1 b0 | b7 b&:bS b3 b3 02 b1 80
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bSbababZoi Dl [COD4b302D1 00 | 05 D4 B3 bZ 0T DO | b3 ba b3 02 b1 DO

]
Symbat 2 | EvmbalZ+1 0 SymbalZ+2 | Syrrool 2+ 3
f 1 |

Neote b2 bl shali be understood as peing the Leagt Sigmificzne Bit [LSB] of £2ch byiz of mople,

Wois 20 Inoxis conversion, sazh byvis resuls in more than ons m-rupls, labsizd 2. 2+ 1, 21, with £ b2ing oansmir=a
bafee 7 = 1.

Figure 1-3. Bvie-to-6-ruple Conversion

Diifarantial Encoding

Thea two MS bits of 2ach symbol are diffarantially encodad in order to
obtain a rotational invariant constellation. The differential encoding is
given by the following expression:
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Symbol Mapping

The const=liaton dizgram for 64-QAM is given in Figure 1-6.
64-QAM
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1,0, are ihe two MSBsin zach guadrany

Figure 1-4 584-0AM Constellation Diagram

Transmit Filter

Prior to modulation, the I and @ signals are filtered. The transmit filter is
nominally describad by the square-root rais=d cosine function, with
alpha=18%. After filizning the spectrum is upconverted tw IF.

Power Control
Output power range 15 20.0 to 42.0 dBmV. Output power level is

continuously monitorsd. The user has the option to disable owiput power
Or 10 GLIPUL 3 PUTe CArTIST.
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Frent Pane! Display
The front panel of the CM720M, as shown in Figure 1-7, contains the
following (l=f to right):
» [F ourput t=st port
* 4 seven-segment LEDs
» 2 LED fault indicators
*  2x24 LCD display
* 6 control kays
¢ numearical keys
¢ KF ourpu: 25t port

Referto Chapier 3: Front Panel Operation for a complete deszriztion of
ront pansl operation.
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Figure [-7. CM720M Front Pars! Indicaiors

Fowser Supply

The power supply AC input operating voltage requirsment is 90 1o
264 VAC a1 47 10 63 Hz. The unit typically consumnes 50 warts of power
whan the symbol ratz 15 5 Mbps.

Chzssis
The CM720M unit mounts in 2 standard 19 inch equipment rack,

occupying one rack unit of height (1.73 inches), using four frant panzl
soraws.

NOTE: Rack-mount hardware is not supplisd with the unit.




Chapter 2:

Installation and Startup

Ovarvisw

This chaptzr describes the steps necessary to install and startup o
CWT20M,

The overall steps for installing and starting up the CMT20M ars as
follaws:

1. Plan b= site,

2. Install the CMT720M,

3. Connzct the CM72Z0M.
4. Start up the sysem.

5. Validatz or vanfy the instaliation.

These st=ps ars describad indazail belave,

lanning the Siie

Installation of the cable modulator is relativaly simpla. Saveral
recommendations io consider are:

s To mummaize cadle length, lozats the m:n:!u]d ar physically nearihs
MPEG-2 digiial duta source.

» To minimizs cable loss, locate the modulator physically nzar the RF
UPCONVETET,

s To P]’Dlﬂ]’]” the operating lifetime of the equipment, keep the
ambiznt tamp=rature 23 ool as possible, with as much circulatng
airflow as pr‘SJDh.

*  The cable modulator has been d=signad to ba rack-mountad.

» Each cable modulator will typically require 30 watts of pewer, so
plan accordingly.

Instaliing the CM720M

The CW720M functions over a widz range of power and environman:al
conditions. An auteranging power ':'mp]'u ailows the receiver 1o use most
common uality power fzeds. For maximum availability and reliability,
connect the raczivar 1o an unintermpted power supply (UPS) to allew
continued operanion during power outaces.

Ihe small size of the unit make it adaptable to most installations. For
datailed environmental specifications, refer to Chaprer 6: Technical
Specifications and Port Informarion.



