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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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DESIGNATION SYSTEM FOR

SEMICONDUCTOR DEVICES
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The designation system for semiconductor devices such as transistors, diodes, etc, is based on the standards in
JIS C 7012 and is called the JIS type number. Also, it is called the E1AJ type number, because the registering of
specifications and designations for individual type number is performed by the Electronic Industries Association
of Japan {E1AJ).

The detail of the EIAJ designation system is specified in the SD—1, “’Designation System for Discrete Semi-
conductor Devices,” of the EIAJ Standards.

This paper is intended to inform you of the outline of the EIAJ designation system and the agreements on its
registering, thereby letting you know how semiconductor devices are designated.

Scope of Applications

The SD—1 specifies the designation system for discrete semiconductor devices such as diodes, transistors,
thyristors, etc. Here composite devices, such as twin transistors are included but none of integrated circuits.

Since the discrete transistors produced by the semiconducter device manufacturers joining EIAJ are subject to the
obligatory registering system, those intended for any of domestic and overseas markets must have the specifica-
tion and designation registered on EIAJ. As a result, the discrete transistors other than those manufactured for
trial or by manufacturers outside E1AJ ought to carry the EI1AJ type numbers such as 2SA00~2SDOO

On the contrary, since diodes, FETs, thyristors, photo transistors, etc. are not subject to the obligatory registering
system, There are many devices having peculiar type numbers designated by its own manufacturers. Though some
registered ones carry the EIAJ type numbers,

EIAJ Type Numbers

The EIAJ type number consists of (1) a first number symbol; (2) a first letter symbol; (3) a second letter symbol;
{4) a second number symbol; and (5) one or more suffix letter symbol if necessary. These symbols have the
following significance.

1. First number symbol

The first number symbol consists of one digit indicating the class of the discrete semiconductor device. As a rule,

letting the number of useful electrical connections or useful electrodes of a device be n, the first number symbol

is n—1. Consequently, diodes or 2—electrode devices carry a number of 1, transistors or 3—electrode devices

carry a number of 2, and tetrodes or 4—electrode devices carry a number of 3. Here the largest number assigned

is 4 and therefore devices with more than 5 electrodes always carry 8 number of 4 as the first number symbol.

For instance, the type number, 4SCOQ, represents an NPN transistor for high frequency use but does not indicate
whether five or six or more electrodes are provided (see Fig. 1). Since, however, there are very few semiconductor

devices with five or more electrodes, this designation system will cause no problems in practical applications.

An effective electrode is defined as an external electrical connection which is essential 10 the basic operation of

a semiconductor device, Such connection does not include any to shield and or case. An electrode connecting to

two external leads is regarded as a single electrode. A composite device enclosing two or more independent

device units in a single package carries a first number symbol corresponding to the unit with more electrodes.

A composite device containing interconnected units which have no independent characteristics and act as a

single device is treated as an equivalent single device. For instance, a twin transistor (with 6 external leads)

comprising high-frequency NPN transistors with all independent electrodes is designated as 25CO0O. A twin
transistor (with 5 external leads}) with interconnected collectors is designated 25COO also. On the other hand,
a twin transistor {with 4 external leads) with interconnected collectors and emitters is designated as 3SCOOQ.
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If the collectors are interconnected and the first stage emitter is connected to the base of the second stage, soO
called Darlington Connection transistor is equivalent to a single transistor and is designated as 2SCOOQO. The above

conditions are shown in Fig. 2.

2. First letter symbol .
The first letter symbol is the capital letter S which represents a semiconductor device.

3. Second letter symbol

The second letter symbol is determined by the function or, if necessary, structure {operating form) of a semi-
conductor device and is specified as shown in Table1.

in 1956, when the EIAJ designation system was started, this second letter symbol did not use and transistors
were designated as 2500. In 1959, the designation system for semiconductor devices was changed and the second
fetter symboi was applied to the semiconductor device with three or more elsctrodes. Furthermore, in 1971, this
second lstter symbol was employed to identify those with two or more electrodes, as classified in Table 1. But this
classification does not cover all semiconductor devices. The device already registered and designated as 1ISOO will
not be subject to the new designation system, which covers newly registered devices.

At present, both the old and new designation systems are used. The diodes for microwave application are
designated as ISTOO, I1ISGOQ,I1ISVOQ, or 1ISSOO, while the ordinary rectifier diodes and switching diodes still
carry a conventional ISOQ as well as the above designations.

4. Second number symbaol

The second number symbol starting with the number 11 indicates the order in registering. This symbol is given
to each of the versions classified by the first number and the second letter symbols, and the class with many
register applications by semiconductor device manufacturers includes many items. Transistors, for example,
cover some 1000 items by 2SA, 700 by 2SB, 2500 by 2SC, and 700 by 2SD. However, FETs cover just over
one hundred by each designation,

5. Suffix letter symbol

The suffix letter symbol is usually attached to the improved or modified devices which must be distinguished
from previous versions, Suffix letters A, B, C, D, E, F, G, H, Jand K can be used in this order indicate a later
and modified version. Here the later or altered version may be substituted for any previous version but may not
vice versa. For instance, 2SA708A is a version of 2SA708 with partly modified characteristic and can be sub-
stituted for 2SA708, but the reverse substitution may not always be possible.

In addition, for microwave diode, the suffix letter M issued to designate a pair of devices which are identical in
outline dimensions and polarity and which have matched electrical characteristics.

A letter R is used to indicate a reverse polarity diode in an asymmetrical package which is mechanically and
electrically identical to a forward polarity device,
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Table 1 Specification for Second Letter Symbol

Letter Major Function
A High-frequency transistor of PNP type or the like
B Low-frequency transistor of PNP type or the like
C High-frequency transistor of NPN type or the like
D Low-frequency transistor of NPN type or the like
E Tunnel diode
F Reverse blocking thyristor, Reverse conducting thyristor
G Gunn diode
H Uni-junction transistor
J P-channe! field effect transistor
K N-channel field effect transistor
L
M Bidirectional thyristor
N
P Light sensitive device
Q Light emitting device
R Rectifier diode
S Small signal diode (mixer, detector, switching, video detection, Schottky barrier, point
contact)
T Avalanche diode (IMPATT diode, avatanche and transit time diode)
U
\% Variable capacitance diode, Snap-off diode, PIN diode
W
X
Y
Zz Voltage Regulator Diode, Voltage Reference Diode




Suffix Letter Representing Matched Pair of Microwave Diodes
The specification for matched pair of microwave diodes is shown in the attachment of the SD—1. The device
treated as a pair with a matched pair characteristic is designated by the suffix letter M,

The specification for matched pair of microwave diodes is as follows:

1. Microwave mixer diode

{a) Conversion loss unbalance, 0.3 dB maximum
{b) Intermediate frequency impedance unbalance, 25 ohms maximum
{c) 1solation of signal to local osciliator arm, 13 dB maximum

2. Microwave video detector diode

(a) Figure of merit unbalance, 1 dB maximum
where unbalance = 10log10 LM%

where M1 and M2 are individual figure of merit and
M1 M2 to get unbalance a positive number.

{b} The video impedance deviation of one, of the paired diodes with lower impedance is within 20% of that
of the other diode.

Suffix Letter for Reverse Polarity of Diode

The paired two diodes identical in electrical characteristic and external form but opposite in electrode polarity
are identified by the letter R which is suffixed to the diode of reverse polarity.

When a mounting base (stud, flange, etc.) where part of the package is used for an electrical connection, the
definitions of forward and reverse polarities are given as follows:

1. Rectifier Diode

In forward-polarity devices, the mounting base is the cathode terminal. And in reverse-polarity devices, the
mounting base is the anode terminal. Here, the suffix letter R is followed by a letter symbol, A, B, C, D, E, F,
G, H, J, K or the like which indicates a variation of the device.

2. Valtage Regulator Diodes and Voltage Reference Diodes
The forward and reverse polarities are defined in the same way as the rectifier diode,

3. Microwave Diodes

The larger diameter terminal of the package is identified as the diode base. In forward-polarity devices, the diode
base is the anode terminal. And in reverse-polarity devices, the diode base is the cathode terminal.

4. Microwave Matched Pair Diodes

The paired two microwave diodes identical in outline dimensions but different in polarity and electrical character-
istic are identified by the suffix letter MR which is attached to the one with a reverse polarity.

Examples:

1823 Forward polarity

1S23R Reverse polarity

1823M A matched pair of forward polarity diode 1N23

1S23MR A matched pair of one forward polarity diode 1N23 and one reverse polarity diode TN23R



1$23RM A matched pair, of reverse polarity diode 1S23R

One of the suffix letters, A, B,C, D, E,F, G, H,J or K is preceded by M, R, MR or RM.

Examples:
1523M, 1S23AM, 1S23AMR, 1S23ARM

Designation for Performance Range

The devices each consisting of group may be provided with different type number. Also, a combination of the
basic type number and the following symbols, which indicates the performance range, separated by a hyphen
between the basic type number may be used. This designation system is specified in SD—1 Attachment 2 as
shown in the table in page 7.

Marking on Devices

It is necessary to mark the proper type numbers not only on individual devices but on the packing for each unit
and the outside packing such as carton box. However, this regulation is accompanied by exceptional agreements,
which permit a symbol, color code or the like on a small-sized device where marking of the type number is
impossible, or permit any marking or color code specified by the customer. Also, the device without marking is
permitted. In any of the above cases, the packing must carry a registered type number.

In marking on devices, deletion of the first number symbol and the first letter symbol is also permitted. For exam-
ple, C1607 is marked on the 2SC1507 package.

Ownership of the Registered Designation

After the registering at EIAJ, the specification and the type number are held commonly by the industry, and
manufacture of the registered goods is opened to every manufacturer. Consequently, it happens that some
devices carry a type number, being manufactured by two or more manufacturers,

Although this system has been employed for electron tubes for a long time, it presents more increasing aspect
as a result of the advanced manufacturing techniques intending for identical characteristics and the user's needs

for compatible devices.

Manufacturers Qutside E1AJ

The semiconductor devices produced by the manufacturers outside EIAJ are not subjected to the regulations of
the SD—1 designation system. And, in many cases, such manufacturers are operated by foreign capitals.

However, in response to El1AJ's proposal to the registering of specification and designation, some manufacturers
have started registering on EIAJ.
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Nippon Electric Co.Ltd. wn

Frvesd noJdapan

NEC Buiding, 33-1, Shiba Gochome., Mnata-ku, Tokyo 108, Japan
Tel.: Tokyo 454 —1111

Tolex Address: NEC TOK AJ22886

Cable Address: MICROPHONE TOKYO



