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STV0297E

QAM demodulator IC with A/D converter

Data Brief

Features

m Decodes ITU-T J.83-Annexes A/C
and DVB-C bit streams

m Processes Japanese transport stream
multiplex frame (TSMF)

m High-performance integrated A/D converter
suitable for direct IF architecture in all QAM
(quadrature amplitude modulation) modes

m Supports 16, 32, 64, 128 and 256 point
constellations

TQFP64 (10 x 10 x 1.40 mm)

m Small footprint package: (10 x 10 mm?)

m Very low power consumption

m Full digital demodulation [

m Variable symbol rates

m Front derotator for better low symbol rate u
performance and relaxed tuner constraints

m Integrated matched filtering u
Robust integrated adaptive pre and post .

equalizer

m On-chip FEC A/C with ability to bypass u
individual blocks

Additional 12C bus (I°C repeater) dedicated to
tuner control for minimum tuner disturbance

Programmable clock derived from system
clock and available for external use

Parallel and serial output interfaces, with DVB
common interface support

On chip voltage regulator
CMOS technology, 1.0 V operation

m 10 programmable GPIO App"catlons
m Two AGC outputs suitable for delayed AGC m Japan, Europe, Asia cable set-top boxes
apphcatlons. (S|gma-dt.alta outPuts) m Cable modems
[ | !nte_grated S|gpal quality mo.mtors, plus lock m Cable ready TV
indicator and interrupt function mapped to
GPIO pin m Cable PC card
m Improved signal acquisition m Cable network module
m System clock generated on-chip from quartz
crystal
m Low frequency crystal operations 4, 16, 25 -
30 MHz
m 4 I°C addresses
m Easy control and monitoring via 2-wire fast 12C
bus
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Description STV0297E

1 Description

The STV0297E is a complete single-chip QAM (quadrature amplitude modulation)
demodulation and FEC (forward error correction) solution that performs sampled IF to
transport stream (MPEG-2 or MPEG-4) block processing of QAM signals. It is intended for
the digital transmission of compressed television, sound, and data services over cable. It is
fully compliant with ITU-T J83 Annexes A/C or DVB-C specification bitstreams (ETS 300
429, “Digital broadcasting systems for television, sound and data services - Framing
structure, channel coding and modulation - Cable Systems”). It can handle square (16, 64,
256-QAM) and non-square (32, 128-QAM) constellations.

Japanese DBS systems require a transport stream multiplex frame (TSMF) layer to carry
digital signals over cable systems. When the recovered transport stream is a multiplex
frame, the STV0297E post-processes it to extract a single transport stream. Automatic
detection of the TSMF layer is provided.

The chip integrates an analog-to-digital converter that delivers the required performance to
handle up to 256-QAM signals in a direct IF sampling architecture, thus eliminating the need
for external downconversion.

The IF can be up to 57 MHz while the STV0297E allows the sampling clock to be freely
selected from a given range (and meeting constraints derived from SAW filter and symbol
rate characteristics). All further processing is fully digital, so no external feedback loop is
required. The STV0297E handles a wide range of symbol rates, ranging from the highest
practical rates to rates as low as 0.87 Mbaud, even if there is a significant frequency offset.

The STVO0297E is thus an excellent candidate for integration in world-wide set-top boxes,
cable modems and cable tuners.

It provides all demodulation and FEC functions required for the recovery of QAM modulated
bitstreams with outstanding BER results. In addition, it includes several features that give
simple and immediate access to various quality and status monitoring parameters.

The STV0297E also provides outputs, such as delayed AGC or a noise-free I12C bus
dedicated to tuner control, which simplifies the design of high-quality application boards.
These outputs are mapped to a 10-bit GPIO matrix allowing a good optimization of the
application PCB. The STV0297E outputs error corrected MPEG transport streams in a wide
variety of formats, including the DVB common interface format with programmable data
clock frequency. The STV0297E interfaces seamlessly to the packet demultiplexers
embedded in the ST backend product families.

The dynamic performance of the STV0297E has been significantly improved and is close to
theoretical limits thanks to new demodulation algorithms and a wide equalizer allowing the
STV0297E to correct both pre and post echoes.
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STV0297E Description

Figure 1. STV0297E block diagram

Initial demodulator
Adjacent filter Signal quality
Symbol timing recovery .
BUNP| —p Nyquist filter - Digital AGC &> estimator
ADC BER Tester
IB_IN_M ’ ‘ Carrier recovery |
‘ Phase noise tracker ‘
GPIO/AGC1 <+
4= AGC and
P d t echo adapti li
GPIO/AGC2 <« <_delayed AGC re and post echo adaptive equalizer
GPIO/LOCK | |4 X l
=
g y
GPIO/T | |4 o Lock status
,E IT generator FEC Annex A and C
o De-interleaver
GPIO/SCLT < 'S Reed - Solomon FEC decoder
7] 12C Repeater Descrambler
GPIO/SDAT | |- ©Q
o
O
GPIO/CSO <
GPIO/CS1 4 4
< TSMF function
NRESET I::I—V to all blocks
y
JTAG
Clock 12C interface Output
generator controller formatter
L
N > w o <
© g e E = g < s
m (@) (7)) |
3 3 5 F 3 %
3 e & %
= ~
3

IS74 35




Revision history

STV0297E
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Revision history

Table 1. Document revision history
Date Revision Changes
19-Dec-2006 1 Initial release.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2006 STMicroelectronics - All rights reserved
STMicroelectronics group of companies
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