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Diode 
Renesas Diode Symbols and Their Definitions 
Renesas uses many symbols drawn from the maximum ratings and electrical characteristics tables for the convenience 
of users and circuit designers who need to know the performance of particular kinds of product.  The specific meanings 
of these symbols are given in more specialist technical literature, but for convenience of readers of diode data sheet, the 
meanings have been simplified. 

1. General Principles Relating to the Symbols 
Capital letters used for the symbol and suffix indicate DC characteristics.  AC and small signal characteristics are 
denoted by lower case letters. 

Note that although permissible power (Pd) is not a DC characteristic, it does contain a capital letter in part. 

The use of suffixes is described below.  There are some exceptions and conventional usages which depart from the 
principles. 

Table 1 Example of a Symbol Display 

Symbol First Item Definition 
T opr 
R th 
P d 

The first item provides a supplementary explanation of the symbol. 

I F 

V R 

The first item indicates the direction of transmission. 

 
The first item is classified in the following two ways. 

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 direction of transmission. 
F: Forward transmission 
R: Reverse transmission 

 

2. Symbols for Maximum Ratings 
With 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 ratings table for each type are never 
exceeded, even for an instant.  Even momentary excess of these maximum ratings can lead to immediate deterioration 
or destruction of the device concerned.  Even if the device operates for a while after the excess, it must be assumed that 
the operation life has been shortened considerably. 

In designing electronic circuits with semiconductor devices, the first step to circuit design is to make sure that their 
maximum ratings are never exceeded, no matter what electrical fluctuations due to external conditions may occur. 

For example, even though the current and voltage applied to a particular diode may be within the maximum ratings, the 
power consumption is given by the product of current and voltage and must be within the range of permissible 
dissipation for the particular type.  Furthermore, this permissible dissipation will decrease as the service temperature is 
rises, and the service range will be reduced accordingly. 

The following table gives brief definitions of the various items of maximum ratings prescribed for the different devices 
covered by diode data sheet. 
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Table 2 Diode Maximum Ratings 

Term Symbol Definition 
Repetitive peak 
reverse voltage 

VRRM Maximum allowable instantaneous value of reverse voltage 
repeatedly applicable. 

Non-repetitive peak 
reverse surge voltage 

VRSM Maximum allowable instantaneous value of reverse surge 
voltage without repetition. 

Peak reverse voltage VRM [VR(peak)] Maximum allowable instantaneous value of reverse voltage that 
can be applied. 

Reverse voltage VR Maximum allowable value of reverse voltage. 
Repetitive peak 
forward current 

IFRM Maximum allowable instantaneous value of forward current 
repeatedly applicable. 

Non-repetitive peak 
forward surge current 

IFSM [IF(peak)] Maximum allowable surge value of forward current without 
repetition. 

Peak forward current IFM [IF(peak)] Maximum allowable instantaneous value of forward current. 
Forward current IF Maximum allowable value of forward current. 
Average rectified 
current 

IO Maximum allowable continuous average current in the forward 
direction under specified conditions. 

Thermal resistance Rth 
Rth(j-a), [Rth(j-c)] 

Under thermally steady state while the device is energized, the 
value of the temperature difference between the junction and 
ambient air or between the junction and case per unit power 
dissipation at the junction. 

Power dissipation Pd Maximum value of power dissipation repeatedly consumable in 
diode under specified conditions. 

Junction temperature Tj Temperature at the junction which is determined as the basis of 
the rating and indicated by the allowable range of temperature in 
device operation. 

Storage temperature Tstg Range of allowable temperature for storage of the device. 
Operating ambient 
temperature 

Topr Limit value of the ambient temperature at which operation is 
possible under the prescribed heating conditions. 

Lead temperature Tl Upper limit value of lead temperature. 
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3. Symbol of Electrical Characteristics 
Table 3 Electrical Characteristics of Switching Diodes 

Term Symbol Definition 
Reverse voltage VR Voltage value when the specified reverse current (IR) is flowing. 
Forward voltage VF Voltage value when the specified forward current (IF) is flowing. 
Reverse current IR Current value when the specified reverse voltage (VR) is applied.
Forward current IF Current value when the specified forward voltage (VF) is applied.
Capacitance C Terminal capacitance when the specified reverse voltage (VR) 

and frequency (f) are applied. 
Rectifier efficiency η Under specified conditions, the ratio of DC output power voltage 

(revealed in load after rectification) to AC input power voltage. 
Forward resistance rf Resistance value when specified forward current and frequency 

are applied. 
Forward temperature 
coefficient 

ΔVF /ΔTa Ratio of forward voltage change to ambient temperature change.

Reverse recovery time trr Time taken for the reverse current (IR) to reach the specified 
level (Irr) when the reverse voltage (VR) is applied while the 
device is conducting in the forward direction. 
When without a rule of (Irr), assumed with 0.1 IR. 

 
Table 4 Electrical Characteristics of Switching Diodes 

Term Symbol Definition 
Zener voltage VZ Voltage value when the specified reverse current (IZ) is flowing. 
Zener current IZ Standard current for measuring Zener voltage. 
Dynamic resistance ZZ, rd, ZZT, ZZk Ratio of small change in Zener voltage to small change in Zener 

current. 
Temperature coefficient γZ Ratio of Zener voltage change to ambient temperature change. 
 
Table 5 Electrical Characteristics of Variable Capacitance Diodes 

Term Symbol Definition 
Matching error ΔC/C Percentage of capacitance variation among group of devices 

under specified conditions. 
ΔC/C = (Cmax – Cmin) ÷ Cmin × 100% 

Capacitance ratio n Ratio of capacitance with specified differences in voltage. 
Series resistance rs Series resistance value when specified reverse voltage and 

frequency are applied. 
Performance index Q High frequency characteristics performance indicated by series 

resistance capacitance value when specified reverse voltage 
and frequency are applied. 
Q = 1/(2πf·rS·C) 
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4. Indicator of Units and Mathematical Power 
Units for maximum ratings and characteristics are as follows. 

a. Unit indicators method *1 
Types of Quantity Symbol Unit Abbreviations Reading 

Current I, i A ampere 
Voltage V, v V volt 
Power P W watt 
Resistance R, r Ω ohm 
Static capacitance C F farad 
Inductance L H henry 
Admittance y S siemens 
Conductance g S siemens 
Susceptance b S siemens 
Gain, attenuation — dB decibel 
Time t s second 
Frequency f Hz hertz 
Angle (φ) ° degrees 
Temperature T °C degrees 
Length (l) m meter 
Efficiency η % percent 
Note: 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 indicators should be 
used:  t (μs), f (kHz), etc. 

 
b. Unit indicators method *1 

Power Abbreviation Prefix 
109 G giga 
106 M mega 
103 k kilo 
100 — — 
10–3 m milli 
10–6 μ micro 
10–9 n nano 
10–12 p pico 
10–15 f femto 

Note: 1. Currently, the powers 109 to 10–15 are used for semiconductor devices.  However, it does not follow 
that all of the powers are used for different quantities; 10–3 (m) and 10–9 (n) are not customarily 
used for static capacitance. 

 



Diode 
Renesas Diode Symbols and Their Definitions 

REJ27G0005-0200/Rev.2.00 September 2007 Page 5 of 6 

Website and Support 
Renesas Technology Website 

http://www.renesas.com/ 
 
Inquiries 

http://www.renesas.com/inquiry 
csc@renesas.com 
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1. This document is provided for reference purposes only so that Renesas customers may select the appropriate 
Renesas products for their use. Renesas neither makes warranties or representations with respect to the 
accuracy or completeness of the information contained in this document nor grants any license to any  intellectual 
property rights or any other rights of Renesas or any third party with respect to the information in  this document. 

2. Renesas shall have no liability  for damages or infringement of any intellectual property or other rights arising  out 
of the use of any information in this document, including, but not limited to, product data, diagrams, charts,  
programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military 
applications such as the development of weapons of mass destruction or for the purpose of any other military  
use. When exporting the products or technology described herein, you should follow the applicable export  
control laws and regulations, and procedures required by such laws and regulations.

4. All information included in this document such as product data, diagrams, charts, programs, algorithms, and  
application circuit examples, 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 products listed in this  
document, please confirm the latest product information  with a Renesas sales office. Also, please pay regular  
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed  
through our website. (http://www.renesas.com)

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas  
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information  
included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in  light 
of the total system before deciding about the applicability of such information to the intended application. 
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any  
particular application and specifically disclaims any liability arising out of the application and use of the  
information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas  products 
are not designed, manufactured or tested for applications or otherwise in systems the failure or  malfunction of 
which may cause a direct threat to human life or create a risk of human injury or which require  especially high 
quality and reliability such as safety systems, or equipment or systems for transportation and  traffic, healthcare, 
combustion control, aerospace and aeronautics, nuclear power, or undersea communication  transmission. If you 
are considering the use of our products for such purposes, please contact a Renesas  sales office beforehand. 
Renesas shall have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:
  (1) artificial life support devices or systems
  (2) surgical implantations
  (3) healthcare intervention (e.g., excision, administration of medication, etc.)
  (4) any other purposes that pose a direct threat to human life
 Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who 

elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas  
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all  
damages arising out of such applications.

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

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific  
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use  conditions. 
Please be sure to implement safety measures to guard against the possibility of physical injury, and  injury or 
damage caused by fire in the event of the failure of a Renesas 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 applicable measures.  Among others, since the  evaluation of microcomputer 
software alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

11. In case Renesas products listed in this document are detached from the products to which the Renesas  products 
are attached or affixed, the risk of accident such as swallowing by infants and small children is very  high. You 
should implement safety measures so that Renesas products may not be easily detached from your  products. 
Renesas shall have no liability for damages arising out of such detachment.

12. This document may not be reproduced or duplicated, in any form, in  whole or in part, without prior written  
approval from Renesas.

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

Notes regarding these materials
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