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Notice 
1. 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. 

2. 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. 

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. 
4. 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. 

5. 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. 

6. 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. 

7. 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. 

8. 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. 

9. 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. 

10. 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. 

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

12. 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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Small Signal Transistor
Technical Symbols and Its Definitions
For the convenience of the users of this Document, the technical symbols such as for maximum ratings, electrical
characteristics are shown below.

1. General Principles for the Symbols
In order to show DC characteristics, capital letter is used; and small letter is used to show AC characteristics and small-
signal characteristics.  But attention should be given to some exceptions.  There are some symbols of capital letter
which indicate other than DC characteristics; examples are such as:  power output (Pout), power gain (PG), noise figure
(NF), and storage quality factor (Qs).

The use of suffixes is as described in the following examples.  There are some exceptions and conventional usages
which depart from the principles.

Examples:

Symbol First item Second item Third item Description
T
P

opr
out

The first item gives a supplementary explanation of the
contents of the symbol.

I
h

F
i e

The first item indicates the direction of transmission, and
an example of a four-terminal parameter.

I
V

C
C

B
E

X
O

The third item indicates the state of the third electrode.

V
V

C
G1

E
S

(sat)
(off)

The third item indicates the state of the device.

The first item is divided up into the following three main categories.

(a) To provide a supplementary explanation of the contents indicated by the symbol.  (In this case, the first item
sometimes has three letters or more.)

(b) To indicate the electrode in question when the symbol refers to current or voltage.
(c) To indicate the direction of transmission, and in case four-terminal parameters are referred to.

I, i : Input parameter.
R, r : Reverse transmission parameter.
F, f : Forward transmission parameter.
O, o : Output parameter.

The second item indicates the grounding electrode (the reference electrode of the voltage).

The third item indicates the electrical state of the electrode (the third electrode) other than the first and the second item
of the device itself.

The third item has the following meanings:

S: the third electrode is short-circuited to the grounding electrode.
R: the prescribed resistance is to be connected between third electrode and the grounding electrode.
O: the third electrode is left open.
X: the third electrode is in a state than other that of S, R, or O as given above.  In this Document, this is always

indicated with reverse bias.
(sat): indicates that the device is in the state of saturation as to the electrical characteristics.
(off): indicates that the device is in the cut-off state as to the electrical characteristics.

2. Symbols for the Maximum Ratings
In semiconductor products, the maximum ratings are usually defined in terms of the “absolute maximum ratings.”  The
strictest care must be taken to assure that the values given in the maximum rating tables for each type are never
surpassed, even for an instant.  Even momentary excess of these maximum ratings set leads to immediate deterioration
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or destruction of the device concerned.  Even if the device should be able to operate the excess, it must be assumed that
its life has been shortened extremely.  In designing electronic circuits with semiconductor devices, the first step to
circuit-design is to make sure that their maximum ratings should never be exceeded, no matter what electrical
fluctuations due to the external conditions may occur.

In many cases these maximum ratings are closely interrelated, and careful attention must be paid to the fact that they are
not compatible at the same time.  For example, let us take it that current and voltage applied to a transistor are both
within the range of their maximum ratings.  In this case, the power consumption of the transistor will be given by the
product of them.  It must be within the range of the permissible collector dissipation of the given type.  Furthermore,
this permissible collector dissipation will decrease if the service temperature is higher; the service range will be reduced
relatively.

The following table gives brief definitions of the various items of the maximum ratings prescribed for the different
devices given in this Document.

Table 1 Maximum Ratings of Transistors

Item Definitions of the maximum ratings
VCBO Maximum value (base grounded) of voltage which can be applied between the collector and base

when the emitter is open.
VCBX Maximum value (base grounded) of voltage which can be applied between the collector and the

base when the given bias has been applied between the emitter and the base (reverse bias to be
used in this Document).

VCEX Maximum value (emitter grounded) of voltage which can be applied between the collector and
emitter when the prescribed bias has been applied between the base and the emitter (this is
always reverse bias in this Document).

VCES Maximum value (emitter grounded) of voltage which can be applied between the collector and
emitter when the base and emitter have been D.C. short-circuited.

VCER Maximum value (emitter grounded) of voltage which can be applied between the collector and
emitter when the prescribed D.C. resistance has been connected between the base and emitter.

VCEO Maximum value (emitter grounded) of voltage which can be applied between the collector and
emitter when the base in open.

VEBO Maximum value (base grounded) of voltage which can be applied between the emitter and base
when the collector is open.

iC (peak) Peak value of the A.C. collector current which can be applied within range wherein the mean
current will not exceed the following IC.

IC (surge) Maximum value of the surge current which can applied at the prescribed pulse width or the test
circuit.

IC Maximum value of D.C. current which can be continuously applied to the collector within the
permissible range of the collector dissipation of the mean value of the A.C. current.

IE Same definition as that of IC with respect to the emitter current.
IB Same definition as that of IC with respect to the base current.
PC Maximum value of the collector dissipation which can be consumed continuously by the transistor

under the prescribed heat radiation conditions.
Tj Upper limit value of the junction temperature which must not be surpassed by (Ta + θja •  Pdiss),

the sum of the ambient temperature during operation (Ta) and the temperature rise (θja •  Pdiss)
due to the inner loss within the transistor itself (Pdiss).

Tstg Upper and lower limit values of the ambient temperature which must not be surpassed when the
transistor out of operation is kept in storage.
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Table 2 Maximum Ratings of Field-Effect Transistors (FET)

Item Definitions of the maximum ratings
VDSX Maximum value of the voltage which can be applied between the drain and the source when the

given bias is applied between the first gate and the source.
VDSS Maximum value of voltage which can be applied between the drain and the source when the

gate and the source have been D.C. Short-circuited.
VGSS Maximum value of voltage which can be applied between the gate and the source when the

drain and the source have been D.C. Short-circuited.
VGSX Maximum value of the voltage which can be applied between the gate and source when the

given bias is applied between the drain and the source.
iD (peak) Peak value of the AC drain current which can be applied within range wherein the mean current

will not exceed the following ID.
ID Maximum value of the D.C. current which can be applied continuously to the drain with the

permissible range of the channel dissipation.
IDR Maximum value of the reverse D.C. current which can be applied continuously to the immanent

diode in source to drain with the permissible range of the channel dissipation.
iDR (peak) Peak value of the reverse AC drain current which can be applied with in range wherein the mean

current will not exceed the following IDR.
IG Maximum value of the D.C. current which can be applied continuously to the gate within the

permissible range of the channel dissipation.
Pch Same as PC for transistors.
Tch Same as Tj for transistors.
Tstg Same as transistor.

3. Symbols for the Electrical Characteristics
As for the electrical characteristics of the various devices described in this Document, the limit values as well as the
standard values are given whenever possible for all items which will be necessary in circuit design.  These
characteristics may be divided up into the following five categories.

(a) Withstand voltage characteristics
These are items laid down for the purpose of guaranteeing the maximum-rated voltage of the given product.  The
withstand voltages indicates the voltage between the two specified electrodes when the given current has been applied
to the prescribed electrode (in transistors and FET, the given bias conditions are to be imposed upon the other
electrode).

In most cases, testing is performed by means of a curve tracer, and adjustments are made so that the peak value of the
A.C. (50 or 60 Hz) half-wave shall come to the value of the prescribed current.  Care must be taken never to test these
items by applying D.C. current; there shall be danger of thermal destruction of the device.

(b) Cut-off current characteristics
This refers to the D.C. current flowing into the prescribed electrode when the given voltage has been applied between
the two prescribed electrodes (in transistors and FET, the given bias conditions are imposed upon the other electrode).

Of all the characteristics of semiconductor products, this value is the most sensitive to temperature, and has a
temperature coefficient of approximately 10 (%/°C).

Therefore, when the device is to be operated at a higher ambient temperature, its operating range must be narrower and
care must be taken of possible thermal runaway.

(c) D.C. characteristics
These characteristics give the bias point (hFE, VCE), the gain at the enlarged-amplitude operation (hFE), the driving
conditions (VBE (sat)), as well as the width of the operating-region (VCE (sat)) of the device in question.  They also have an
important significance when the device is applied for switching use.

(d) Small signal characteristics (Low-frequency, High-frequency)
These characteristics give the input-output and transmission characteristics of the devices to be used in small signal
(low-frequency or high-frequency) operations in the recommended applications.  For the device to be used in low
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frequency, the characteristics are indicated at 270 (Hz).  For the devices to be used in high-frequency, their
characteristics are indicated with the frequency in which they are generally expected to operate.

(e) Operating characteristics
These characteristics are given under the standard operating conditions in which the devices are applied.  The
approximate performance characteristics in the operating conditions may be estimated from the characteristics in the
preceding four sections.  But the operating characteristics indicate the actual operating characteristics at the
recommended operating point.

The measuring conditions and the definitions of these items are given in Table 3 and the following table.

Table 3 Electrical Characteristics of Transistors
(In all cases, common emitter is used unless otherwise specified.)

Cate-
gory Symbol Prescribed measuring conditions and their definitions

V(BR)CBO Determines IC.  It is assumed that IE = 0.  (base grounded)
V(BR)CBX Determines IC and VEB.  (base grounded)
V(BR)CEX Determines IC and VBE.
V(BR)CES Determines IC.  It is assumed that RBE = 0.
V(BR)CER Determines IC and RBE.
V(BR)CEO Determines IC.  It is assumed that RBE = ∞.
V(BR)EBO Determines IE.  It is assumed that IC = 0.  (base grounded)
VCEO (sus) Determines IC which is higher than I(BR)CEO.  It is assumed that RBE = ∞.

(a)

VCEX (sus) Determines IC which is higher than I(BR)CEX and VBE.
ICBO Determines VCB.  It is assumed that IE = 0.  (base grounded)
ICBX Determines VCB and VEB.  (base grounded)
ICEX Determines VCE and VBE.
ICES Determines VCE.  It is assumed that RBE = 0.
ICER Determines VCE and RBE.
ICEO Determines VCE.  It is assumed that RBE = ∞.

(b)

IEBO Determines VEB.  It is assumed that IC = 0.  (base grounded)
hFE

VBE

Determines VCE and IC.

VCE (sat)

(c)

VBE (sat)
Determines IC and IB.

<h-parameters>
hie
hre
hfe
hoe

Determines VCE, IC (or IE) and f.  (At low frequencies, usually f = 270 Hz.)
When these parameters are used, the relationships between the input and output
current and voltage will be expressed with the following equation;

vi

io

hie, hre

hfe, hoe

ii
vo

=

hie (real) This is the pure resistant component when the input impedance at high frequencies
is given parallel indication as C.R. this was formerly called rbb’.

(d)

<y-parameters>
yie

yre

yfe

yoe

Determines VCE, IC (or IE) and f.
= gie + jbie = gie + jωCie

= gfe + jbfe =  yre  ejφfe,    yfe  =   gfe
2 + bfe

2, φfe = tan-1
bfe
gfe

= gfe + jbfe =  yre  ejφfe,    yfe  =   gfe
2 + bfe

2, φfe = tan-1
bfe
gfe

= goe = jboe = goe + jωCoe
When these parameters are used, the relationships between the input and output
current and voltage will be expressed as follows:

ii
io

yie, yre

yfe, yoe

vi

vo
=
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Table 3 Electrical Characteristics of Transistors (cont)
(In all cases, common emitter is used unless otherwise specified.) (cont)

Cate-
gory Symbol Prescribed measuring conditions and their definitions

<r-parameters> Determines VCE, IC (or IE) and f,
The expression uses parallel indication of the input-output impedance.

rie = 1/gie

Cie = bie/ω
Measurements are taken with the output terminal in an A.C. short circuit
state.

roe = 1/goe

Coe = boe/ω
Measurements are taken with input terminal in an A.C. short circuit state.

<S-parameters> Er1 = S11Ei1 + S12Ei2
Er2 = S21Ei1 + S22Ei2
Relationship between equivalent circuit of microwave transistors and S-
parameters.
S11:  Input reflection coefficient
S21:  Forward transfer coefficient
S12:  Reverse transfer coefficient
S22:  Output reflection coefficient

<Junction capacitance>
Cib Determines VEB and f.  It is assumed that IC = 0.  (base grounded)
Cob Determines VCB and f.  It is assumed that IE = 0.  (base grounded)  In some cases

the shield terminal is grounded, and in other cases it is opened.
Cre Determines VCB and f.  Measurements are taken with a balance type capacitance

meter assuming that IE = 0.
The emitter and the shield terminal are connected to the grounded terminal of the
meter.

<Cut-off frequency>
fαb At this frequency, the small signal current gain at the prescribed VCB, IC (or IE) is 3

dB lower than the value at the low frequency.  (base grounded)
fαe The same definition as of fαb at the prescribed VCE and IC (or IE). (emitter grounded)
fT The frequency at which the small signal current gain will be 1 (0 dB) at the

prescribed VCE and IC (or IE). (emitter grounded)
<Others>
rbb’•CC The base time constant at the prescribed VCE, IC (or IE), and f.  It forms part of the

figure of merit.
NF The noise figure at the prescribed VCE, IC (or IE), f and Rg.

(d)

∆VBE Change of VBE between PC on and off (∆VBE = VBE1 – VBE2)
<Switching properties>
td
tr
tstg
tf

Determines VCC, IC, IB1 and IB2.  The measuring
circuits are specified.  When the measuring circuit
not prescribed, measurements have been taken
with the circuit shown below:

RL

VCC

R2

R1

VBB

ton = td + tr

(e)

toff = tstg + tf
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Table 3 Electrical Characteristics of Transistors (cont)
(In all cases, common emitter is used unless otherwise specified.) (cont)

Cate-
gory Symbol Prescribed measuring conditions and their definitions

<Power gain> Determines VCE (or VCC), IC (or IE), f, Rg, and RL.  Measurements are made with
the prescribed circuit.
The values include the transformer insertion loss.

PG (Power gain)
CG (Conversion gain)
MAPG (Maximum available power gain)  Complete neutralization is performed at the

prescribed operating point, and the input and output are matched.  At this
matched state, the MAPG is obtained from the small signal constant by the
following formula.

yfe 2

4gie •  goe

(dB)MAPG = 10 log

MAG (Maximum available gain)

MAG = (at k ≤ 1)
|S21|

|S12|

k =
1 – |S11|2 – |S22|2 + |S11S22 – S12S21|2

2|S12S21|

MSG (Maximum stable gain)

MSG = ×  (k –  (k2 – 1)) (at k > 1)
|S21|

|S12|

|S21|2 (Insertion power gain in a 50 Ω system without matching at input and output.)
(|S21|2)dB = 10 log (|S21|2)

Γopt Reflection coefficient for minimum noise.

(e)

NFmin Minimum noise figure.
<Large signal output characteristics>
Pout Determines VCC (or VCE), IC (or IE), Pin (RF), f, Rg and RL.  Designates the

operating circuit.
ηD, ηC Drain efficiency, Corrector efficiency.

ηD, ηC =
Pout

PDC

ηadd (PAE) Power added efficiency

ηadd =
Pout – Pin

PDC

OIP3 Third order intercept point refer to output power.
P-1dB RF output power at 1 dB compression point.
Po(sat) Saturation output power.
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Table 4 Electrical Characteristics of FET
(In all cases, common source is used unless otherwise specified.)

Category Symbol Prescribed measuring conditions, contents of definitions
V(BR)DSS Determines ID.  It is assumed that VGS = 0.
V(BR)DSX Determines ID and VGS.

(a)

V(BR)GSS Determines IG.  It is assumed that VDS = 0.
(b) IGSS Determines VGS.  It is assumed that VDS = 0.

IDSS Determines VDS.  It is assumed that VGS = 0.
IDSX Determines VDS, VGS.
ID(op) Determines VDS, VG2S, VG1S and RG.
RDS (on) Determines ID, VGS.
VDS (on) Determines ID, VGS.
VDF Determines IF.  It is assumed that VGS = 0.
VGS (off) Determines VDS and ID.
RON Determines VDS.  It is assumed that VGS = 0.

(c)

ROFF Determines VDS and VGS.
Vn (Output noise voltage.)  Measurements are made with the prescribed circuit.
NF Determines VDS, ID, Rg and f.
| yfs | Determines VDS and f.  It is assumed ID = IDSS, unless otherwise notice.
Ciss Determines VDS and f.
Crss Determines VDS and f.
Coss Determines VDS, VGS and f.

(d)

GR (Gain reduction) determines VDS, VG2S, VG1S, RG and f.
td (on)
tr
td (off)
tf

Determines VDD, RL, VGS and ID.
Designate the measuring circuit.

ton = td (on) + tr

(e)

toff = td (off) + tf
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4. Indications of Units and Power
The units and power used in this document with which to show the maximum ratings and the various characteristics are
as follows.

(a) Indications of units*1

Quantities Symbols Abbreviation
Current
Voltage
Power
Charge
Resistance
Capacitance
Inductance
Admittance
Conductance
Susceptance
Gain, attenuation
Time
Frequency
Angle
Temperature
Length
Efficiency

I, i
V, v
P
Q, q
R, r
C
L
y
g
b
–
t
f
(φ)
T
(l)
η

A
V
W
C
Ω
F
H
S
S
S
dB
s
Hz
°
°C
mm
%

(b) Indications of power*2

Power Abbreviation
109

106

103

100

10–3

10–6

10–9

10–12

10–15

G
M
k
–
m
µ
n
p
f

Notes:1. All of the units shown here are to be applied to the power product of 100.  When indicating the
power product in connection with time t (s) or frequency f (Hz), the following indications are to be
used:
t (µs), f (kHz), etc.

2. Nowadays the power products of 109 to 10–15 is used for semiconductor products.  But it does not
follow that all of them are used for all other different quantities; 10–3 (m) and 10–9 (n) are not
customarily used for capacitance.
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1. These materials are intended as a reference to assist our customers in the selection of the Renesas 
Technology Corp. product best suited to the customer's application; they do not convey any license 
under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or 
a third party.

2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-
party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or 
circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, programs and 
algorithms represents information on products at the time of publication of these materials, and are 
subject to change by Renesas Technology Corp. without notice due to product improvements or 
other reasons.  It is therefore recommended that customers contact Renesas Technology Corp. or 
an authorized Renesas Technology Corp. product distributor for the latest product information 
before purchasing a product listed herein. 
The information described here may contain technical inaccuracies or typographical errors. 
Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising 
from these inaccuracies or errors. 
Please also pay attention to information published by Renesas Technology Corp. by various means, 
including the Renesas Technology Corp. Semiconductor home page (http://www.renesas.com).

4. When using any or all of the information contained in these materials, including product data, 
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total 
system before making a final decision on the applicability of the information and products.  Renesas 
Technology Corp. assumes no responsibility for any damage, liability or other loss resulting from the 
information contained herein.

5. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or 
system that is used under circumstances in which human life is potentially at stake.  Please contact 
Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when 
considering the use of a product contained herein for any specific purposes, such as apparatus or 
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

6. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in 
whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions, they must 
be exported under a license from the Japanese government and cannot be imported into a country 
other than the approved destination. 
Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the 
country of destination is prohibited.

8. Please contact Renesas Technology Corp. for further details on these materials or the products 
contained therein.

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and 
more reliable, but there is always the possibility that trouble may occur with them. Trouble with 
semiconductors may lead to personal injury, fire or property damage. 
Remember to give due consideration to safety when making your circuit designs, with appropriate 
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or 
(iii) prevention against any malfunction or mishap.

Keep safety first in your circuit designs! 

Notes regarding these materials




