SANYO

PRODUCT INFORMATION

Vol.103
Single-Chip ETR Controller ICs Developed

Optimal for reducing power
LC72346W, LC72347W, LC72314W, LC72315W, LC72316W

Overview

Total worldwide production of battery-operated portable audio equipment, such as headphone stereo
units with built-in radios and portabl e radios has now reached several tens of millions of units per
month. These radios adopt either analog or electronic tuning systems. Currently, between 20 and 30%
of these radio products adopt an electronic tuning system, with the ratio increasing every year.

An increasing number of portable audio equipment products that use electronic tuning adopt the use of
an ETR (electronic tuning radio) controller, which isamicrocontroller that integrates ROM, RAM, a
PLL circuit, and an LCD driver on the same chip. As aresult, this allows receiver circuits to be con-
structed easily and contributes to end product miniaturization.

While the adoption of ETR controllersisincreasing in new radio products, there are also increasing
desires for reduced power consumption in these devices to allow shifting from two-battery operation
to single-battery operation. To respond to these needs, Sanyo has now developed five new ETR con-
troller products that are all fabricated in a newly-developed process that supports operating voltagesin
therange 0.9to 1.8 V. As aresult, these new products can operate easily from a single dry-cell battery.

Sanyo achieved several technological improvements in these products that can contribute to lower
total end product costs. First, the LCD driver power supply must maintain awell-stabilized 3.0 V level
even though the operating voltage changes over the 0.9 to 1.8 V range. Sanyo developed a unique
step-up DC-DC converter technique to provide this stable voltage. Second, although aclock is
required to operate normal DC-DC converter circuits, harmonics of this clock frequency may appear
in the reception frequency band of the radio and cause interference. However, the DC-DC converter
used in these I Cs adopts a technique in which the clock frequency is changed with the frequency
received so that the harmonics cause no interference. Furthermore, the power supply provided by the
DC-DC converter can also be used to power external 1Cs, such as EEPROMS, and a varactor power
supply can be created by using a coil with this DC-DC converter circuit.

The on-chip PLL circuit featured by these products can operate at up to 250 MHz over the whole
power supply voltage range of 0.9 to 1.8 V, and the sensitivity of the local input amplifier used for AM
and FM reception has been improved. Since these features mean that it is no longer necessary to
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increase the amplitude of the local oscillator, it is easy to meet FCC interference standards even with
these devices.

Finally, a Sanyo-original circuit structure significantly increases the memory retention time when a
small capacitor is used, thus allowing even further end product cost reductions.

Features

* Increased memory capacity (See section, Specifications, for details)
ROM: 8 Kbytes (4096 x16 bits) LC72346
16 Kbytes (8192 x16 hits) LC72316
RAM: 256 x4 bits LC72346
512 x4 bits LC72346/316

* Cycletime
40 ps (all single-word instructions) 75 kHz crystal oscillator

* LCD driver
Up to 112 segments
1/4-duty 1/2-bias drive

 Advanced functionality
Two external interrupts
One timer interrupt
4-input A/D converter
Large set of 1/O ports

* DC-DC converter
L CD stepped-up voltage supply (3 V)
Can be used as atuning voltage generation circuit (12 V)
Can be used to power external circuits (3 V)

* Memory retention circuit

Provides a long memory retention time even when a small capacitor is used. For example, earlier
Sanyo products required a 220 YF capacitor to achieve a 15-minute retention time, whereas these
products only require a 3.3 UF capacitor.
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Specifications

LC72346W LC72347W LC72314W LC72315W LC72316W
Package SQFP64 SQFP64 SQFP80 SQFP80 SQFP80
Supply voltage 09to 1.8V 09to 1.8V 09to 1.8V 09to 1.8V 09to 1.8V
ROM (26) 4096 6144 4096 6144 8192
RAM (224) 256 512 256 512 512
LCD driver Up to 80 segments Up to 112 segments
1/0 ports Up to 33 ports Up to 38 ports
DC-DC 3V system and 12 V system outputs
ADC 6-bit successive-approximation A/D converter with 4 input channels
Serial I/0 One serial 1/0 system
Evaluation chip LC72EV346

Sample Availability

The LC72346 Series will be available in sample quantitiesin September 2000, while the LC72314
Series will be available in sample quantitiesin August 2000. Production of 100,000 units per month
of each of these deviceis planned in early 2001.
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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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