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Ultraminiature High-Frequency Bipolar Transistor Series Developed

The industry’s smallest and thinnest E-CSPTM |eadless package
adopted.

EC3HO01B to EC3HO07B, EC3H02C, and EC3H04C

Overview

The market for mobile electronic equipment, such as notebook personal computers and cellular
telephones, is growing rapidly due to increasing and diversifying needs for data communication.
While it goes without saying that there are desires for improved performance and increased function-
ality in this equipment, at the same time the demands for the convenience of lighter weight and further
miniaturization are increasing rapidly. Although Sanyo and other semiconductor manufacturers have
worked towards miniaturizing the semiconductor devices used in this equipment, those efforts have
centered on | C products. Now, there are also strong demands for miniaturization in the high-frequency
discrete devices used in this area.

In December 1998, Sanyo developed the E-CSPTM (environmentally-considered chip scale
package) ultraminiature environmentally friendly leadless package that does not require a lead frame.

In addition to eliminating the use of lead in transistor manufacturing, the E-CSPTM reduces the
amount of waste epoxy resin to less than 1/30 of that in earlier Sanyo packages. Sanyo has now
developed and is releasing as commercial products, the industry’s smallest high-frequency bipolar

transistor product series by adopting the E-CSPTM package with its environmentally friendly
manufacturing process.

This series consists of seven E-CSP 1006 package products (the EC3H01B, EC3H02B, EC3HO03B,
EC3H04B, EC3H05B, EC3H06B, and EC3H07B) and two E-CSP 1008 package products (the
EC3H02C and EC3H04C) for atotal of nine products.

While the smallest lead type package under current industry standards is the SC-75A, which has
external dimensions of 1.6 x 1.6 x 0.75 mm and a weight of 3 mg, the packages used for this
newly-developed bipolar transistor series have dimensions and weights of 1.0 x 0.6 x 0.5 mm and
0.9 mg for the E-CSP 1006 and 1.0 x 0.8 x 0.6 mm and 1.2 mg for the E-CSP 1008. Thus, when
compared to earlier Sanyo products (SMCP package products) equivalent to the SC-75A, these new
products feature mounting areas of only 1/4 to 1/3 and thicknesses of 2/3 to 4/5 of earlier products.
Furthermore, these new products achieve significant weight reductions to a mere 1/3 to 2/5 of the
weight of earlier products.
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The actual chips encapsulated in these new packages are manufactured using Sanyo’s third and fourth
generation ultrahigh frequency bipolar processes and feature not only low-voltage |low-power designs,
but also high fT values (5 to 12.5 GHz). Furthermore, they assure high reliability by using gold
connections.

These devices are optimal for use in the VCO (voltage controlled oscillator) circuit in cellular
telephones, a product in which further miniaturization and lighter weights are desired, and in all types
of miniature portable equipment that handles high-frequency signals.

Features

E-CSP Package Features

* No lead frame is used. Instead, these products adopt selective resin formation using a ceramic
substrate.

* Lead is eliminated from the transistor manufacturing process, the amount of the molding epoxy
resin used is reduced to 1/10, and the amount wasted is reduced to 1/30, of that of earlier Sanyo
products on a per-package basis, thus achieving a truly environmentally-friendly manufacturing
process.

High-Frequency Bipolar Transistor Series Product Features

» Miniaturization and weight reduction achieved by the adoption of the E-CSP 1006 and E-CSP
1008 environmentally-friendly ultraminiature leadless packages, which have dimensional
tolerances of £50 pm. Note that the E-CSP package has a package height of 0.5 mm, placing it in
the industry’s thinnest package height class.

» Optimal characteristics for oscillators and amplifiersin the 100 MHz to 2 GHz frequency range, as
typified by the ultraminiature VCO circuits used in cellular telephones. Gold electrodes (Ti-Pt-Au)
are adopted for all chip electrode wiring pattern lines for high reliability. Furthermore, the
EC3HO7B achievesan fT of 10 GHz at 1V (and 12.5 GHz at 3 V), due to a 0.5 um emitter, and a
low-voltage, low-power design.

Products and Applications

Products
* High-frequency bipolar transistor series (fT: 5.0 to 12.5 GHz)
E-CSP 1006 package products: 7 products
E-CSP 1008 package products: 2 products
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Applications

* VCO circuits in cellular telephones and a wide variety of high-frequency miniature portable
equipment.

Specifications

E-CSP high-frequency bipolar transistor series

Type No. Package VCEO IC ocC hFE fT
V) (mA) (mw) (GHz)

EC3HO01B 1006 12 50 100 100 to 180 5.0
EC3H02B 1006 10 70 100 100 to 180 7.0
EC3HO03B 1006 12 100 100 100 to 180 7.5
EC3H04B 1006 6 100 100 100 to 180 8.0
EC3HO05B 1006 8 50 100 100 to 180 9.0
EC3H06B 1006 10 30 100 100 to 180 11.0
EC3H07B 1006 4 30 100 100 to 160 125
EC3H02C 1008 10 70 100 100 to 180 7.0
EC3H04C 1008 6 100 100 100 to 180 8.0
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Sample Availability

These devices will be available in sample quantities in November 1999 and in production quantitiesin
December 1999.

OCTOBER 28, 1999

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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