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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
LETTER SYMBOLS TO BE USED IN ELECTRICAL TECHNOLOGY –  

 
Part 2: Telecommunications and electronics 

 
FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC 
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 60027-2 has been prepared by IEC technical committee 25: 
Quantities and units. 

This fourth edition cancels and replaces the third edition published in 2005. This fourth edition 
constitutes a technical revision. 

This edition includes the following significant changes with respect to the previous edition: 

a) former Subclauses 3.8 and 3.9 are cancelled and replaced by IEC 80000-13:2008; 
b) former Subclause 3.10, now 4.8, is revised in accordance with IEC 60050-192:2015; 
c) former Subclause 3.11, now 4.9, is revised in accordance with IEC 60050-561:2014; 
d) former Subclause 3.13, now 4.11, is revised in accordance with ISO 80000-8:2007, 

IEC 60050-801:1994 and IEC 60050-802:2011; 
e) technical and editorial corrections have been carried out, mainly in Subclause 4.1. 
f) tables are simplified, mainly by deleting useless columns. 
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The text of this standard is based on the following documents: 

FDIS Report on voting 

25/635/FDIS 25/640/RVD 

 
Full information on the voting for the approval of this International Standard can be found in 
the report on voting indicated in the above table. 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all parts in the IEC 60027 series, published under the general title Letter symbols to 
be used in electrical technology, can be found on the IEC website. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 
the specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
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LETTER SYMBOLS TO BE USED IN ELECTRICAL TECHNOLOGY –  
 

Part 2: Telecommunications and electronics 
 
 
 

1 Scope 

This part of IEC 60027 is applicable to telecommunications and electronics. It gives names 
and symbols for quantities and their units. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their 
content constitutes requirements of this document. For dated references, only the edition 
cited applies. For undated references, the latest edition of the referenced document (including 
any amendments) applies. 

IEC 60027-1:1992, Letter symbols to be used in electrical technology – Part 1: General  
IEC 60027-1:1992/AMD1:1997  
IEC 60027-1:1992/AMD2:2005 

3 Terms and definitions 

No terms and definitions are listed in this document. 

ISO and IEC maintain terminological databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

4 Introduction to tables 

In this part of IEC 60027, complex quantities are in general denoted by underlining their 
symbols. However, this does not constitute a compulsory rule in applications (see 
IEC 60027-1). 

To avoid any ambiguity, some quantity names are followed by a specific use, enclosed in 
angle brackets "<…>" after a comma. 

When several symbols are indicated for a given quantity, the first is the preferred symbol and 
the others are reserve symbols, unless otherwise stated. 

When several units are indicated for a given quantity, the first is the coherent SI unit, unless 
otherwise stated. For logarithmic ratios, the first mentioned unit is the decibel. 

For quantities defined as a logarithm of the ratio of two power quantities or two root-power 
quantities (also known as field quantities), the submultiple decibel (dB) of the bel (B) is 
generally used, rather than the neper (Np). The bel is not explicitly mentioned in the tables. 
See IEC 60027-3 and ISO 80000-1:2009, Annex C. 
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5.2 Linear time-independent networks under sinusoidal conditions 

5.2.1 General 

Subclause 5.2 applies to networks consisting of linear time-invariant elements and not 
containing voltage or current sources. Quantities considered are defined under sinusoidal 
conditions and are functions of the frequency. They are generally complex; however, they are 
not underlined. 

For indicating the matrix character of a quantity, bold face italic type for letter symbols is 
recommended, for example Z. Parentheses may also be placed around the letter symbol, for 
example )( jiZ . 

Only upper-case letters are indicated for the quantity symbols, but lower-case letters may also 
be used if necessary. 

5.2.2 Two-port networks 

To determine the signs of matrix elements, the convention indicated in Figure 1 below is used. 

 

Figure 1 – Conventions concerning signs in electric circuits 

For the representation of two-port matrices, capital letter symbols are preferred in the general 
case. If a two-port network contains internal two-ports (such as electronic devices), 
preference is given to lower-case symbols for the internal two-ports. See also IEC 60747-1. 

 

Full document details: IEC 60027-2-2019
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5.2.3 n-port networks 

To determine the signs of matrix elements, the conventions indicated in Figure 2 are used. 

 

Figure 2 – Conventions for n-port linear networks 

Figure 2 can represent either a general n-port network where all ports are equivalent, or an n-
port network with k input ports and n–k output ports. 

 

Full document details: IEC 60027-2-2019

http://www.avadocuments.com/doc/iec-60027-2-2019
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5.3 Line transmission of signals and telephony 

5.3.1 Quantities and units in line transmission 

Item 
number 

Quantity Units 

Entry 
number in 
IEC 60050 

Name Symbol Definition and remarks Name Symbol Remarks 

301  linear impedance; 

lineic impedance 
Z ′  

z  

lZ  

Series impedance per 
length 

LRZ ′+′=′ ωj . 

The adjectives "linear" 
and "lineic" are defined in 
IEC 60050-112:2010, 
112-03-14. 

ohm per 
metre 

Ω/m  

302  linear admittance; 

lineic admittance 
Y ′  

y  

lY  

Shunt admittance per 
length 

CGY ′+′=′ ωj . 

See also 301. 

siemens 
per 
metre 

S/m  

303  linear resistance; 

lineic resistance 

R′  

r  

lR  

Series resistance per 
length. 

See also 301. 

ohm per 
metre 

Ω/m  

304  linear inductance; 

lineic inductance 

L′  

l  

lL  

Series inductance per 
length. 

See also 301. 

henry 
per 
metre 

H/m  

305  linear conductance; 

lineic conductance 

G′  

g  

lG  

Shunt conductance per 
length. 

See also 301. 

siemens 
per 
metre 

S/m  

306  linear capacitance; 

lineic capacitance 

C′  

c  

lC  

Shunt capacitance per 
length. 

See also 301. 

farad 
per 
metre 

F/m  

307 131-15-28 

726-07-01 

characteristic 
impedance 0Z  

cZ  

YZZ ′′=0
 

where Z ′  is the linear 

impedance (301) and Y ′  
is the linear admittance 
(302). 
See also 203. 

ohm Ω  

308  impedance 
transformation ratio Zq  12 ZZqZ =  where 1Z  

is the impedance at the 
input port and 2Z  is the 
impedance at the output 
port. 

one 1  
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5.3.2 Subscripts for line transmission 

Item 
number Meaning Symbol Examples of use Remarks 

309 characteristic 0 

c 

ch 

Characteristic impedance (307).  

310 image i 

im 

Image impedance (204).  

311 iterative k 

it 

Iterative impedance (205).  

312 insertion in 

ins 

Insertion transfer function 
(IEC 60050-131:2002, 131-15-29),  
insertion attenuation (IEC 60050-131:2002, 
131-15-30). 

 

313 composite cp 

m 

Composite loss (IEC 60050-702:1992, 
702-07-18). 

 

314 transmission t Transmission loss (IEC 60050-702:1992, 
702-07-07). 

 

315 reflection r Reflection factor (148),  
reflection loss (IEC 60050-702:1992,  702-
07-15). 

 

316 interaction rr   

 

Full document details: IEC 60027-2-2019

http://www.avadocuments.com/doc/iec-60027-2-2019
http://www.avadocuments.com/doc/iec-60027-2-2019


 – 36 – IEC 60027-2:2019 © IEC 2019 

5.3.3 Quantities and units in telephony 

Item 
number 

Quantity Units 

Entry 
number in 
IEC 60050 

Name Symbol Definition and remarks Name Symbol Remarks 

317 702-07-25 logarithmic 
return loss ZA  NplndBlg20 rrAZ −=−=  

where r  is the complex 
reflection factor (148). 

decibel 

neper 

dB 

Np 

 

318 722-15-10 logarithmic 
crosstalk 
attenuation 

xA   decibel 

neper 

dB 

Np 

 

319 722-15-09 logarithmic 
signal to 
crosstalk ratio 

x0A  

d0A  

 decibel 

neper 

dB 

Np 

 

320 722-17-14 reference 
equivalent eA  

qA  

 decibel 

neper 

dB 

Np 

 

321 722-17-05 articulation η  

N  

The first symbol is lower-
case Greek letter eta. 

one 1  

322 722-17-08 logatom 
articulation Lη  

LN  

 one 1  

323 722-17-09 sound 
articulation aη  

aN  

"a" denotes acoustic. one 1  

324 722-17-06 word 
articulation vη  

vN  

"v" denotes verbum. one 1  

325 722-17-10 sentence 
articulation 

phη  

phN  

 one 1  

 

5.3.4 Subscripts for telephony 

Item 
number Meaning Symbol Example of use Remarks 

326 psophometric p 

ps 

IEC 60050-702:1992, 
702-08-42, 
psophometrically 
weighted noise. 

"p" is used to indicate psophometrically weighted 
values associated with telephone-type circuits. 
"ps" is used to indicate psophometrically weighted 
values associated with sound transmissions, 
usually for broadcast programme purposes. 

327 crosstalk x 

d 

IEC 60050-722:1992, 
722-15-09, signal-to-
crosstalk ratio. 

 

328 near-end 
crosstalk 

xn 

dp 

IEC 60050-722:1992, 
722-15-11, near-end 
crosstalk attenuation. 

 

329 far-end 
crosstalk 

xt 

dt 

IEC 60050-722:1992, 
722-15-12, far-end 
crosstalk attenuation. 
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5.4 Waveguide propagation 

5.4.1 Frequency and wavelength in a waveguide 

Item 
number 

Quantity Units 

Entry 
number in 
IEC 60050 

Name 
Symbol Definition and 

remarks Name Symbol Remarks 

401 726-05-03 critical frequency 
critf  

kf  

a hertz Hz  

402 726-05-05 cut-off frequency 
cf  

a 
See also 153. 

hertz Hz  

403 726-05-04 critical wavelength 
cλ  

critλ  

kλ  

a metre m  

404  cut-off wavelength 
cλ   metre m  

405 726-05-01 waveguide wavelength gλ  
 metre m  

406  normalized wavelength 
rλ  

υ  

*λ  

f
fc

c
r   ==

λ
λλ  

where  and 

 are cut-off 
wavelength 
(404) and cut-
off frequency 
(402), 
respectively. 

one 1  

a These quantities concern a particular mode of oscillation. Reference to the mode in question should be added 
as a subscript, e.g. fcTEM. Abbreviated terms denoting different modes of oscillation are given in IEC 60050-
726. 

 

cλ

cf
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5.4.2 Characteristic and normalized impedance and admittance in general 

Item 
number 

Quantity Units 

Entry 
number 
in IEC 
60050 

Name Symbol Definition and remarks Name Symbol Remarks 

407 131-15-28 characteristic 
impedance cZ  

chZ  

The subscript 0 used for 
vacuum (see 417) is not 
usable here for 
"characteristic". 
See also 203. 

ohm Ω  

408  characteristic 
admittance cY  

chY  

The subscript 0 used for 
vacuum (see 418) is not 
usable here for 
"characteristic". 

siemens S  

409 726-07-03 normalized 
impedance 

z  

rZ  

*Z  

c/ ZZz =  
where Z  is an impedance 
and cZ  is the 
characteristic impedance 
(407). 

one 1  

410 726-07-04 normalized 
admittance 

y  

rY  

*Y  

c/ YYy =  
where Y  is an admittance 
and cY  is the 
characteristic admittance 
(408). 

one 1  
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5.4.3 Impedance and admittance at a point in a substance 

Item 
number 

Quantity Units 

Entry 
number in 
IEC 60050 

Name Symbol Definition and 
remarks Name Symbol Remarks 

411 705-03-23 characteristic 
impedance, <of a 
substance> 

sZ  

η  

csZ  

iZ  

2nd symbol is 
lower-case 
Greek letter 
eta. 

See also 501. 

ohm Ω  

412  characteristic 
admittance, <of a 
substance> 

sY  

csY  

 siemens S  

413 705-03-22 wave impedance, <in a 
substance> stZ  

ς  

2nd symbol is 
lower-case 
Greek letter 
zeta. 

ohm Ω  

414  wave admittance, <in a 
substance> stY  

 siemens S  

415  normalized wave 
impedance, <in a 
substance> 

sz  

srZ  

*sZ  

ssts /ZZz =  
where stZ  is 
the wave 
impedance 
(413) and sZ  
is the 
characteristic 
impedance 
(411). 

one 1  

416  normalized wave 
admittance, <in a 
substance> 

sy  

srY  

*sY  

ssts /YYy =  
where stY  is 
the wave 
admittance 
(414) and sY  is 
the 
characteristic 
admittance 
(412). 

one 1  
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5.4.4 Impedance and admittance at a point in vacuum 

Item 
number 

Quantity Units 

Entry 
number in 
IEC 60050 

Name Symbol Definition and remarks Name Symbol Remarks 

417 705-03-24 characteristic 
impedance of 
vacuum; 

wave impedance of 
vacuum 

0Z  Ω≈= 377
0

0
0 ε

µZ
 

where 

0µ  is the magnetic 
constant, 

0ε  is the electric 
constant. 

See also 502. 

ohm Ω  

418  characteristic 
admittance of 
vacuum; 

wave admittance of 
vacuum 

0Y  mS66,2
0

0
0 ≈=

µ
εY

 
where 

0ε  is the electric 
constant and  

0µ  is the magnetic 
constant. 

siemens S  
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5.4.5 Impedance and admittance of a waveguide 

Item 
number 

Quantity Units 
Entry 

number in 
IEC 60050 

Name Symbol Definition and remarks Name Symbol Remarks 

419 726-07-01 characteristic 
impedance, <of a 
waveguide> 

gZ  

gη  

cgZ  

 ohm Ω  

420  characteristic 
admittance, <of a 
waveguide> 

gY  

cgY  

gg /1 ZY =  

where gZ  is the 
characteristic impedance 
(419) of the waveguide. 

siemens S  

421 726-07-02 characteristic wave 
impedance 

gtZ  

gς  

 ohm Ω  

422  characteristic wave 
admittance 

gtY  gtgt /1 ZY =  

where gtZ is the 
characteristic wave 
impedance (421). 

siemens S  

423 726-07-03 normalized 
impedance, <of a 
waveguide> 

gz  

grZ  

*gZ  

/g gz Z Z=  

where Z  is an impedance 
and gZ  is the 
characteristic impedance 
(419). 

one 1  

424 726-07-04 normalized 
admittance, <of a 
waveguide> 

gy  

grY  

*gY  

/g gy Y Y=  

where Y  is an impedance 
and gY  is the 
characteristic admittance 
(420). 

one 1  
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