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Digital Satellite TV Broadcast Receiver Chip Set Developed

First result of Sanyo’s business alliance with IBM: Main decoder
system circuits implemented on 5 chips.

Sanyo formed an extensive business alliance with International Business Machines, Inc. in July of
1998 regarding System on Chip (SoC) products for digital information-processing consumer products
and is now developing products under this ongoing agreement. Now, as the first products resulting
from this alliance, Sanyo and IBM have jointly developed a video TS decoder and a microcontroller
with an on-chip OSD function; two chips that form the core of a chip set for digital satellite TV broad-
cast receivers. Sanyo is committed to continuing to develop new products under this alliance.

LA7788V, LC74100E, LC74150E, LC85800E, LC74180E

Overview

Digital TV broadcasting from the broadcast satellites (a counterpart of the DBSin the U.S.) is sched-
uled to begin in December 2000 in Japan, and there are now many activities associated with this devel -
opment taking place in many areas. Which of the broadcast corporations with major commercial sta-
tions as their parent bodies will participate has been decided, and these players are now preparing to
start broadcasting. Furthermore, manufacturers of BS digital receivers for the Japanese market see the
Sydney Olympics scheduled for the years 2000 as a practical target for the start of business related to
BSdigital broadcasting.

Although the avail ability of low-cost receiversis seen as the key to growth for BS digital broadcasting,
the only activity from receiver manufacturers currently is the introduction of full-spec (1080-line inter-
laced) products that support image quality equivalent to HDTV, such as NHK’s Hi-Vision. As a result,
only extremely high-priced products are expected to appear in the near future. The alternative is the
standard mode (480-line, interlaced or progressive scan) specification, which makes popularly-priced
receivers practical. Although the image quality provided is inferior to that of full-spec devices, stan-
dard mode can provide better quality than that of the satellite TV broadcasts currently available in
Japan. Thus standard mode could provide the driving force for rapid expansion of the BS digital mar-
ket, as long as the price of the receiving systems can be lowered.

Sanyo, in preparation for the expected smooth growth of the BS digital TV market, has now developed
aBS digital TV set chip set that is aimed both at popularly-priced BS digital TVs that support stan-
dard display mode and at set-top boxes (STB) that allow usersto enjoy BS digital broadcasts on exist-
ing TV sets. This chip set consists of five chips. the LA7788V, the LC74100E, the LC74150E, the
L C74180E, and the L C85800E.
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Both the LC74150E and LC74180E take advantage of IBM’s IP and |leading-edge Blue Logic™
programs, and were developed jointly by Sanyo and IBM. These two ICs form the core of this chip
set, and represent the first result of the business alliance between Sanyo and IBM.

Each of the five chips in this chip set provides unique and powerful features. The LA7788V uses a
direct quadrature downconverter that features an AGC (automatic gain control) circuit with a wide
control range giving TV circuit designers wide design latitudes. In particular, this device can be used
both for BS receivers and receivers for broadcasts from communication satellites (CS broadcasts) cur-
rently used by independent broadcasters in the Japanese market.

The LC74100E conforms to the BS digital broadcast standards for the Japanese market, and integrates
the main functions of the demodulation block on a single chip, thus allowing the demodulation block
circuit to be simplified. When combined with the LA7788V, many peripheral devices can be dis-
pensed with; in particular, no separate tuning PLL 1C isrequired.

The LC85800E is an audio decoder that supports MPEG2 AAC. It also incorporates a Sanyo-original
virtual 3D sound-processing function allowing TV sets implemented with this chip set to support mul-
tichannel audio broadcasts with a 2-channel speaker system.

The LC74150E supports all the digital TV and video formats used in Japan and the US, and provides
decoded outputs for all input formats in standard format (480 lines, interlaced or progressive scan).
The LC74150E adopts a Sanyo-devel oped down-decoding algorithm that provides several advantages
including a reduction in the amount of memory required, and is an optimal decoder for both set-top
boxes that target use with existing consumer TV sets and popularly-priced BS digital TV sets.

The LC74180E microcontroller adds an OSD (on-screen display) controller to IBM’s

PowerPC 401™ CPU core. This microcontroller integrates all required functions, including data
RAM, DRAM control, external memory control, and peripheral functions on a single chip, and aso
includes a multifunction OSD controller that supports the input and output of 480-line video in either
interlaced or progressive scan mode.

Although this newly designed chip set supports standard mode output specifications, it is also able to
down-decode full-spec signals. This feature alows it to provide a high level of image quality. A BS
digital reception system can be easily implemented simply by combining this chip set with a D/A con-
verter, memory, and a few other components. Products implemented with this chip set can bring the
promise of digital satellite TV to the average consumer.

|
SANYO Electric Co., Ltd. Semiconductor Company Overseas Marketing Division

2



PRODUCT INFORMATION

Features
» BSdigital broadcast decoding system implemented in 5 chips

» The LA7788V adopts a direct conversion scheme that allows the number of components to be
reduced since an |F stage is not required.

» The LC74150E integrates a transport stream separator and a video decoder in a single chip.

» The LC74180E integrates data RAM, DRAM control, external memory control, and peripheral
functions on a single chip.

» The LC74180E is a multifunction high-performance microcontroller based on IBM’s leading-
edge PowerPC 401™ core.

Specifications
LA7788V (Direct conversion circuit)
* |/Q downconverter
* 90° quadrature oscillator
* Supports input frequencies from 950 to 2200 MHz.
* Built-in prescaer
* Package: SSOP30
L C74100E (Conformsto Japan’s BS digital broadcast transmission standards.)
* Built-in A/D converter for digitally modulated signal quantization
» TC8PSK, QPSK, and BPSK demodulation functions
* Error correction
* Built-in TMCC circuit
* On-chip memory for deinterleaving
 Miniature package: QFP100
L C85800E (Audio decoder)
* Supports MPEG2 AAC streams (LC profile)
 Two-channel output (Also provides a Sanyo-developed virtual 3D output.)
* Package: QFP100
L C74150E (TS + video decoder)

* Video decoder outputs HDTV (MP@HL) downconverted to 480-line interlaced or progressive
scan video.

* Supports both TS decoding and MP@HL video decoding with 32 Mb of external memory
(SDRAM).

* Maximum input bit rate: 80 Mbps
* Package: QFP208
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[TS Decoder Block]
* Includes 48 data separation filters (48PID).
[Video Decoder Block]
* Supports digital BS broadcasts (Japan) and the US ATV 18 format.
L C74180E (Microcontroller with on-chip OSD controller)
» OSD function supports 480-line interlaced or progressive scan video
* Instruction cache: 4 KB (1024 words x 32 hits)
* Datacache: 2 KB (512 words x 32 hits)
» DataRAM: 2 KB (512 words x 32 hits)
» Smart card interface: 2 channels
* UART: One full-duplex channel (Modem interface)
* Seria 1/0: One 3-wire, clock synchronous, 8-bit channel

* 12C: One multi-master 12C bus channel
* External SDRAM controller for use with the OSD function (4 or 16 Mb)
* Package: QFP240

*: PowerPC 401™ and Blue Logic™ are registered trademarks
of International Business Machines, Inc.

Sample Availability

This chip set will be available in sample quantitiesin November 1999 and in production quantities
(20,000 units/month) in June 2000.

AUGUST 2, 1999
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m Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

m SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

m Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer’s
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer’s products or equipment.

m SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

m In the event that any or all SANYO products (including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must
not be exported without obtaining the export license from the authorities concerned in accordance with the
above law.

m No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

m Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

m Information (including circuit diagrams and circuit parameters) herein is for example only; it is not
guaranteed for volume production. SANYO believes information herein is accurate and reliable, but
no guarantees are made or implied regarding its use or any infringements of intellectual property rights
or other rights of third parties.
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