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Flash Memory for Portable Telephones Developed Jointly with SST
Industry’s first three-bank flash memory with on-chip EEPROM

LE28BU166

Overview

Dueto the diversity and range of services offered and advances in the number of functions, the level of
those functions, and miniaturization of the telephones themselves, the portable telephone market has
continued to grow with no signs of market saturation. To respond to the needs of this expanding mar-
ket, flash memory, which is one of the most important components used in portable telephones, has
advanced in many ways, in increased functionality, in increased performance, in miniaturization, in
reduced power consumption, and in increased capacity.

In the fall of 1997, Sanyo developed the industry’s first MCP (multi-chip package) product that
combined both flash memory and SRAM in a single package. This development was but one aspect of
Sanyo’s commitment to applying its flash memory expertise to the portable telephone market, a
commitment that is a main pillar of Sanyo’s flash memory business. Now, in a joint development
effort with SST (Silicon Storage Technology, Inc.), Sanyo’s partner in the flash memory business,
Sanyo has developed the LE28BU166 (product name: Flashbank) flash memory that integrates 16M
bits of flash memory and 64K bits of EEPROM on a single chip for the first time in the industry.

Up to now, portable telephones have stored both information that requires frequent updating (such as
base station information and usage charge information) and information such as the product serial
number in EEPROM. Previoudly, either that EEPROM was provided as a separate chip or part of the
flash memory was used instead, with the latter technique requiring additional software support.

Other semiconductor manufacturers that have attempted to include EEPROM on the same chip have
used a stacked gate cell. However, this has proved problematic when EEPROM is combined with flash
memory, since amuch larger chip areais required. Furthermore, this problem becomes more severe as
the block erase range is reduced.

The Flashbank products that Sanyo has now developed take advantage of the feature of the split gate
structure that allows the block erase range to be reduced without increasing the chip size to include
EEPROM in a flash memory product. Furthermore, this product adopts a three bank structure consist-
ing of two 8M flash memory blocks and a 64K EEPROM block. Since data can be stored or read out
at the same time from these banks, end product operational response can be improved by, for example,
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having the telephone read out its program while storing audio signal or other data at the same time.

Furthermore, this product takes advantage of the high-speed rewrite characteristic that is a feature of
the split gate structure, and allows data that was stored in external SRAM in previous applications to
be stored in flash memory. This allows end product manufacturers to reduce the SRAM capacity and
simplify circuit designs.

The Sanyo Flashbank product can provide increased reliability and miniaturization in portable
telephones by allowing circuits that previously required two chips, a flash memory chip and an
EEPROM chip, to be implemented with a single chip.
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The Flashbank device operates on a power supply voltage of between 2.2 and 2.8 V, and provides
high-speed readout at either 90 or 120 ns. Furthermore, it achieves the low current drain required in
portable telephones, namely 10 mA (typical) in readout mode and 2 pA (typical) in standby mode.
Furthermore, it takes advantage of the features of the split gate structure to provide an extensive set of
attractive features, including a small sector size (1K words), a short erase time (about 1/100 of that
required by flash memory products from other companies), and does not require verification of write
and erase operations.

The Flashbank device is available in both 48-pin TSOP (10 x 14 mm) and 48-pin FBGA (10 x 8 mm)
packages to contribute to end product miniaturization.

The Flashbank product will be available in sample quantities from mid-July this year. Future plans
include an MCP product that combines this chip with SRAM in a single package. This product is
under development now, and we plan on providing it in sample quantities by the end of the year. We
are also developing a 32M Flashbank product jointly with SST, and plan on providing this product in
sample quantities by the end of the year as well.

Functions and Specifications

* Integrates a 3-bank 16.064 megabit memory system (8M flash + 8M flash + 64K EEPROM) on
assingle chip. Provides circuit simplification for earlier systems that used an externa EEPROM,
and provides easier software development and improved performance in systems that used
software processing for this function.
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* High-speed rewrite that only requires 30 ms per flash memory sector. This allows audio data to be
stored in aflash memory bank and thus allows the capacity of external SRAM to be reduced.

 Low supply voltage: 2.2 to 2.8 V single-voltage power supply

* Fast read access: 90 or 120 ns

» Low power: 10 mA (typical) read current, 2 pA (typical) standby mode current
* High-speed chip erase: 300 ms

» OTP (one-time programmable) function for the EEPROM block

* FBGA package adopted (10 x 8 mm)

» Small sector size: 1K words

* EEPROM can be rewritten in word units.

* Supports the industry standard Common Flash Memory Interface.

Sample Availability

Sample of the LE28BU166 will be available in the middle of June 1999; production quantities will be
anticipated in the spring of 2000.

JULY 6, 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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