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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
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tional electrotechnical committees (IEC National Committees). The object of IEC is 0
htional co-operation on all questions concerning standardization in the electrical and electngnic
hd and in addition to other activities, IEC publishes International Standards, Technical“Speg
ical Reports, Publicly Available Specifications (PAS) and Guides (hereafter reférred to
ation(s)"). Their preparation is entrusted to technical committees; any IEC National Committee
subject dealt with may participate in this preparatory work. International, governmental
hmental organizations liaising with the IEC also participate in this preparation(lEC collaborat

nent between the two organizations.

rmal decisions or agreements of IEC on technical matters express, as nearly as possible, an int
hsus of opinion on the relevant subjects since each technical committee has representatio
Eted IEC National Committees.

ublications have the form of recommendations for internatiopal‘use and are accepted by IEQ
ittees in that sense. While all reasonable efforts are made-~t@_ensure that the technical contq
ations is accurate, IEC cannot be held responsible for~the way in which they are used ¢
prpretation by any end user.

er to promote international uniformity, |[EC National, €ommittees undertake to apply IEC PU
arently to the maximum extent possible in their, national and regional publications. Any d
en any IEC Publication and the corresponding national or regional publication shall be clearly in
ter.

self does not provide any attestation of cenformity. Independent certification bodies provide {
Ement services and, in some areas, access to IEC marks of conformity. IEC is not responsib
s carried out by independent certification bodies.

brs should ensure that they have the latest edition of this publication.

pility shall attach to IEC or its\directors, employees, servants or agents including individual eX
ers of its technical committeesyand IEC National Committees for any personal injury, property d
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal
ses arising out of the_'publication, use of, or reliance upon, this IEC Publication or any
ations.

on is drawn to the_Normative references cited in this publication. Use of the referenced publi
pnsable for the _carrect application of this publication.

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

onal_Standard IEC 60027-2 has been prepared by IEC technical commi

promote
fields. To
ifications,
as "IEC
nterested
and non-
bs closely

he International Organization for Standardization (ISO) in accordance with\ conditions detefmined by

Prnational
from all

National
nt of IEC
r for any

blications
vergence
dicated in

onformity

e for any

perts and
amage or
ees) and
bther IEC

cations is

Eubject of

tee 25:

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)
b)
c)
d)

e)

f)

form

er Subclauses 3.8 and 3.9 are cancelled and replaced by IEC 80000-13:2008;

former Subclause 3.10, now 4.8, is revised in accordance with IEC 60050-192:2015;
former Subclause 3.11, now 4.9, is revised in accordance with IEC 60050-561:2014;
er Subclause 3.13, now 4.11, is revised in accordance with ISO 80000-8:2007,

form
IEC

tech

60050-801:1994 and IEC 60050-802:2011;
nical and editorial corrections have been carried out, mainly in Subclause 4.1.

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 unch@anged puntil the
stability|date indicated on the IEC website under "http://webstore.iec.ch” in the, data rglated to
the spe¢ific document. At this date, the document will be
e reconfirmed,

e withgdrawn,

e replaced by a revised edition, or

e amepded.
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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 Nol

The foll
content
cited ap
any amgé

IEC 600
IEC 600
IEC 600

3 Ter
No term

ISO and
address|

e |EC
e ISO

4 Intn

In this

symbolg.

IEC 600

mative references

pwing documents are referred to in the text in such a way that some or all
constitutes requirements of this document. For dated referenées, only the
plies. For undated references, the latest edition of the referenced’document (i
bndments) applies.

27-1:1992/AMD1:1997
27-1:1992/AMD2:2005

ms and definitions
s and definitions are listed in this document.

IEC maintain terminological databases for use in standardization at the f
es:

Electropedia: available at.http://www.electropedia.org/
Online browsing platform”. available at http://www.iso.org/obp

oduction to tables

part of IEC 60027, complex quantities are in general denoted by underlini
However, this does not constitute a compulsory rule in applicatio
27-1)s

To avoi

27-1:1992, Letter symbols to be used in electrical technology — Part 1: Generall

of their
edition
hcluding

bllowing

ng their
s (see

osed in

any ambiguity, some quantity names are followed by a specific use, enc

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 Sl 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
guantities (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 1SO 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 (Zi) -

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 detefmine the signs of matrix elements, the convention indicated irDFigure 1 below fis used.

I P
P e——— @
U, U,
L 0
I !

IEC
Figure 1 — Conventions congerning 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.
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n-port networks

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

Figure 4
port net

1 U
+ @ —— —¢—@® +
o Uit
& ————4—— —p—0
1 1 ]k-—1
+ +
‘e 2 | f+2 ®
U, U2
————4— —p—@
]2 ]ku
| |
| |
| |
| |
]k*1 n-1
+ @ — ——¢——@® +
U i U 1
O———4— ——=0
I I
k-1 n-1
]k n
+ @ —— —¢————@® +
U, U,
& ——a4—— ——9
]]\’ ]n

IEC
Figure 2 — Conventions for n-port linear networks

can represent either a general n-port network where all ports are equivalent,
work with k input ports and n—k output ports.

or an n-
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5.3 Linetransmission of signals and telephony

5.3.1 Quantities and units in line transmission

Quantity Units
Item Entry
number | hymber in Name Symbol | Definition and remarks | Name |[Symbol| Remarks
IEC 60050
301 linear impedance; 7' Series impedance per ohm per | Q/m
L - length metre
lineic impedance
z Z'=R'+jol’.
Z, Fhe-adfectives—Hrear
and "lineic" are defined in
IEC 60050-112:2010,
112-03-14.
302 linear admittance; & Shunt admittance per siemens | S¥m
S . - length per
lineic admittance metre
Yy Y'=G'+jaC'.
Y, See also 301.
303 linear resistance; R’ Series resistance per ohm per | Q/m
. . length. metre
lineic resistance r
See also 301.
R
304 linear inductance,; L' Series inductance per henry H/m
L length. per
lineic inductance I metre
See.also 301.
L
305 linear conductance; G’ Shunt conductance per siemens | S/m
. length. per
lineic conductance d metre
See also 301.
G
306 linear capacitance; C’ Shunt capacitance per farad F/m
L ; length. per
lineic capdeitance c metre
See also 301.
G
307 131-15-28 |characteristic Z 7z — (7)Y ohm Q
] {mpedance =° Zo=2/Y.
26-07-01 . .
Z, where Z' is the linear
impedance (301) and Y’
is the linear admittance
(302).
See also 203.
308 impedance ay a, = |Zz|/|21| where z, |one 1
transformation ratio ) o
is the impedance at the
input port and Z, is the
impedance at the output
port.
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5.3.2 Subscripts for line transmission
Item Meanin Symbol Examples of use Remarks
number g y P
309 characteristic 0 Characteristic impedance (307).
c
ch
310 image i Image impedance (204).
im
311 iterative k Iterative impedance (205).
it
312 insertion in Insertion transfer function

. (IEC 60050-131:2002, 131-15-29),

Ins insertion attenuation (IEC 60050-131:2002,
131-15-30).

313 composite cp Composite loss (IEC 60050-702:1992,

702-07-18).

m

314 transmission t Transmission loss (IEC 60050-702:2992,
702-07-07).
315 reflection r Reflection factor (148),
reflection loss (IEC 600505702:1992, 702-
07-15).
316 interaction rr
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5.3.3 Quantities and units in telephony
Quantity Units
Item Entry
number | umper in Name Symbol Definition and remarks Name |Symbol | Remarks
IEC 60050
317 702-07-25 logarithmic A, A :_20|g|£| dB:—|n|r| Np decibel | dB
return loss B
neper [Np
where I is the complex
reflection factor (148).
318 722-15-10 logarithmic A, decibel | dB
crosstalk
attenuation neper | Np
319 722-15-09 logarithmic Ao decibel | dB
signal to
crosstalk ratio neper | Np
Ao
320 722-17-14 reference A decibel | dB
equivalent
neper | Np
Aq
321 722-17-05 articulation n The first symbol is lower; one 1
case Greek letter eta.
N
322 722-17-08 logatom m one 1
articulation
NL
323 722-17-09 sound a "a" denodtes acoustic. one 1
articulation
Na
324 722-17-06 word 7 "v" denotes verbum. one 1
articulation
NV
325 722-17-10 sentence Mo one 1
articulation
Npp,
5.3.4 Subscripts-for telephony
Item .
Meaning Symbol Example of use Remarks
number
326 psophometric | p IEC 60050-702:1992, "p" is used to indicate psophometrically weighted
702-08-42, values associated with telephone-type cirguits.
i psophometrically "ps” Is used to indicate psophometrically weighted
weighted noise. values associated with sound transmissions,
usually for broadcast programme purposes.
327 crosstalk X IEC 60050-722:1992,
722-15-09, signal-to-
d crosstalk ratio.
328 near-end xn IEC 60050-722:1992,
crosstalk 722-15-11, near-end
dp crosstalk attenuation.
329 far-end xt IEC 60050-722:1992,
crosstalk 722-15-12, far-end
dt crosstalk attenuation.
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5.4 Waveguide propagation

—-37-—

5.4.1 Frequency and wavelength in a waveguide

fg ate cut-off

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

Item Quantity Units
number
Entry . Name Definition and
number in Symbol remarks Name Symbol Remarks
IEC 60050
401 726-05-03 |critical frequency f 2 hertz Hz
f
402 726-05-05 |cut-off frequency f é hertz Hz
c See also 153
403 726-05-04 |critical wavelength A é metre m
lcrit
A
404 cut-off wavelength A metre m
405 726-05-01 |waveguide wavelength g metre m
406 normalized wavelength | A fe Qne 1
SRR 2
v C
Aw where A and

726.

a8 Thes¢ quantities concern a particular modé_of oscillation. Reference to the mode in question should pe added
as a pubscript, e.g. f_¢,, Abbreviated, terms denoting different modes of oscillation are given in IE[C 60050-



https://iecnorm.com/api/?name=e01a516e76e0dc04868b298b836cc3c6

- 38 — IEC 60027-2:2019 © IEC 2019

5.4.2 Characteristic and normalized impedance and admittance in general

Quantity Units
Item Entry
number nllrJ]rngr Name Symbol | Definition and remarks | Name |Symbol | Remarks
60050
407 131-15-28 |characteristic Z. The subscript 0 used for |[ohm Q
impedance vacuum (see 417) is not
7 usable here for
ch "characteristic".
See also 203.
408 characteristic Y The subscript 0 used for |siemens |S
admittance ¢ vacuum (sea 418) is not
Y usable here for
ch "characteristic".
409 726-07-03 |normalized z 1=21Z, one 1
impedance
Z where 7z is an impedance
Z. and Z; is the
characteristic impedance
(407).
410 726-07-04 |normalized y y=YIY, one 1
admittance
Y where v is an adniittance
v and Y, is the
' characteristictadmittance
(408).
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5.4.3 Impedance and admittance at a point in a substance
Quantity Units
Item
Entry Lo
number | nymbper in Name Symbol Defr'gr';':rnksand Name Symbol | Remarks
IEC 60050
411 705-03-23 |characteristic 7 2"d symbol is  |ohm Q
impedance, <of a s lower-case
substance> n Greek letter
eta.
Zes See also 501.
Zi
412 characteristic Y, siemens S
admittance, <of a
substance> Y
cs
413 705-03-22 (wave impedance, <ina |z 2"d symbol is ohm 0)
substance> st lower-case
c Greek letter
zeta.
414 wave admittance, <in a Yy, siemens S
substance>
415 _normalized wave z 2s=2412Z, one 1
impedance, <in a /
substance> 7 where Zgis
sr the wave
impedance
Zs, (413)and z,
is the
Characteristic
impedance
(411).
416 normalized wave y Yo =Ye /Ye one 1
admittance, <in a s )
substance> v where Y, is
s the wave
admittance
You (414) and Y, is
the
characteristic
admittance

(412).
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5.4.4 Impedance and admittance at a point in vacuum

Quantity Units
Item Entry
number | number in Name Symbol | Definition and remarks| Name | Symbol | Remarks
IEC 60050
417 705-03-24 |characteristic Zo P ohm Q
impedance of Zo=[F2 377
vacuum; %o
wave impedance of where
vacuum
Mo is the magnetic
constant,
& is the electric
constant.
See also 502.
418 characteristic Y = siemens/\S
admittance of Yo=.-% =~ 266 mS
vacuum; Ho
wave admittance of where
vacuum ) ]
&o s the electric
constant and
Mo is the magpetic
constant.
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5.4.5 Impedance and admittance of a waveguide
Quantity Units
Item Entry
number |number in Name Symbol | Definition and remarks | Name | Symbol | Remarks
IEC 60050
419 726-07-01 |characteristic Z, ohm Q
impedance, <of a
waveguide> g
Zyy
420 characteristic Y Y, =1/Z siemens |S
. 9 g 9
admittance, <of a
waveguide Yoo where Z, is the
characteristic impedance
(419) of the waveguide.
421 726-07-02 |characteristic wave Zy ohm Q
impedance
%
422 characteristic wave Y Y., =1/7 siemens |S
. gt gt gt
admittance
where Zyls the
characteristic wave
impedance (421).
423 726-07-03 [normalized 7 14=212, one 1
impedance, <of a E
waveguide> 7 where Z is,an.impedance
o and Zz4 is the
Zg characteristic impedance
* (419).
424 726-07-04 |normalized y Yo=Y /Y, one 1
. g g 9
admittance, <of a
waveguide> Y where vy is an impedance
or and Yy is the
Yg characteristic admittance
*

(420).
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5.10 Semiconductor devices

A clause on letter symbols is provided in most parts of IEC 60747 and IEC 60748.
IEC 60747-1 gives a system of letter symbols to be used in the field of discrete devices and
integrated circuits. |[EC 60748-1 gives a system of letter symbols to be used in the field of
integrated circuits, in addition to those given in IEC 60747-1. In the other parts of IEC 60747
and IEC 60748, the letter symbols are composed according to the general rules given in
IEC 60027-1 and ISO 80000-1.

5.11 Electroacoustics

Quantity Units
ltem Entry innumber
number IEC 60050 Name Symbol Definition and remarks Name | Symbo| | Remarks
and ISO
80000-8:2007
1101 801-21-18 static pressure P pascal) [Pa
8-9.1
1102 801-21-19 instantaneous | p(t) pascal |Pa
acoustic
8-9.2 pressure; p,(t)
instantaneous
sound pressure
1103 801-21-20 acoustic p RMS value of{instantaneous |pascal |Pa
8-9. 2 pressure; acoustic préssure (1102).
(Remark) sound pressure Pa
1104 801-21-23 sound E E:!tz p2dt pascal |pg2.g
exposure ! squared
8-18 ) ] second
where (t;,t,) is a time
interval and p is
instantaneous acoustic
pressure (1102).
1105 801-21-25 instantaneous™ | §(t) Vector quantity. metre m
particle
8-10 displademeént; s(t) & n, S can be used for the
Cartesian components.
sound particle
displacement
1106 801-21-26 particle o RMS value of instantaneous |[metre m
displacement; particle displacement
8-10 (Remark) S (1105).
sound particle
displacement
1107 801-21-28 instantaneous | o(t) Vector quantity. metre  |m/s
partcte per
8-11 velocity: u(t) u, v, w can be used for the second
' Cartesian components.
sound particle
velocity
1108 801-21-29 particle ) RMS value of instantaneous |metre m/s
velocity; particle velocity (1107). per
8-11 (Remark) u second
sound particle
velocity
1109 801-21-32 instantaneous |a Vector quantity. metre m/s?
particle per
8-12 acceleration; second
. squared
sound particle
acceleration
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Quantity Units
ltem Entry innumber
number | gc 60050 Name Symbol | Definition and remarks Name | Symbol | Remarks
and ISO
80000-8:2007
1110 801-21-31 volume q cubic m/s
velocity; metre
8-13 Y per
sounq volume second
velocity;
sound volume
flow rate
1111 801-23-19 sound wave c Vector quantity. metre m/s
velocity per
second
1112 801-23-20 phase speed of |c metre s
sound per
8-14.1 second
1113 801-23-20 speed of sound |c Phase speed of sound for a |métre m/s
free progressive sound pEr
8-14.1 wave. second
1114 801-23-21 group speed of Cq metre m/s
sound per
8-14.2 second
1115 801-21-38 sound J SO 80000-8 gives i for the |watt per |W/m?
intensity; sound intensity and | for the |square
8-17.1 d J, time-averaged sound metre
Zoun_ power intensityk
ensity;
sound energy
flux density;
acoustic
intensity
1116 801-21-41 sound energy W joule Im3
density; per
8-15 W, cubic
total energy a metre
density
1117 801-21-37 sound\power, P If necessary, P, and P, can |Wwatt W
<throlgh a e m
8-16 Sukace>: P be used for electric power
; A -
and mechanical power,
sound energy respectively.
flux See also IEC 60050-
801:1994, 801-21-36 (sound
power of a source).
1118 8Q01-25-10 sensitivity, T y is related to the output The unit
of a X guantity x is related to the depends on
transducer> input quantity. the input
Sy S is sometimes used for and output
sound emission, M for sound guantities.
M reception.
y p can be used as a subscript
to S or M to indicate a
uniform sound pressure
distribution over the
sensitive area of the
transducer.
1119 801-25-57 sensitivity to T Applies to sound emission. |pascal |Pa/V
voltage pu ) per volt
The subscript U can be
Su omitted from the second
symbol when no confusion is
likely.
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Quantity Units
ltem Entry innumber
number | gc 60050 Name Symbol | Definition and remarks Name | Symbol | Remarks
and ISO
80000-8:2007
1120 801-25-58 sensitivity to T Applies to sound emission. |pascal |Pa/A
current ol _ per
Thg subscript | can be ampere
S, omitted from the second
symbol when no confusion is
likely.
1121 801-25-59 sensitivity to T Applies to sound emission. |[pascal |[Pa/W
powet pE pef-watt
Sp
1122 801-25-53 pressure T Applies to sound reception. |volt per |V/Pa
sensitivity; Up _ pascal
The subscript U can be
voltage My omitted from the second
sensibility symbol when no confusion is
likely.
"f* and "d" can be used as
additional subscripts to
indicate free-field
(IEC 60050-801:1994;801-
25-54) and diffuse-field
(IEC 60050-80%:1994, 801-
25-65) conditiohs
respectivelys
1123 current T Applies to.Sound reception. [ampere |A/Pa
sensitivity Ip , per
The'subscript | can be pascal
M, omitted from the second
symbol when no confusion is
likely.
"f" and "d" can be used as
additional subscripts to
indicate free-field
(IEC 60050-801:1994, 801-
25-56) and diffuse-field
(IEC 60050-801:1994, 801-
25-65) conditions
respectively.
1124 power T Applies to sound reception. |watt per |W/Pa
sensibilit P ascal
y "f" and "d" can be used as P
Mp additional subscripts to
indicate free-field
(IEC 60050-801:1994, 801-
25-56) and diffuse-field
(IEC 60050-801:1994, 801-
25-65) conditions
respectively.
1125 801-25-67 directivity Y one 1
factor
1126 801-25-33 electromecha- T y is related to the output The unit
nical coupling w quantity, x is related to the depends
coefficient; M input quantity on the
; input and
electromecha- | M is used for 7z or 7, ouptput
nical N is used for zg, or 7, quantities.
transducing .
coefficient Sub_scrlpts F, 1, U, and'v
designate force, electric
current, voltage and velocity,
respectively.
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Quantity Units
ltem Entry innumber
number | gc 60050 Name Symbol | Definition and remarks Name | Symbol | Remarks
and ISO
80000-8:2007
1127 801-22-01 level L For power quantities: decibel [dB In
neper N acoustics
L L=101g—>— dB=Lin X Np; P P and
Xref Xref electro-
acoustics,
for root-power quantities levels are
(field quantities): usually
expressed
X X in|decibels
L =201g dB=In Np;
Xref Xref (dB)‘
where x is a quantity of a
specified kind and X, is a
quantity of the same kind
chosen for reference.
See examples in IEC 60050-
801:1994, 801-22-05 to 801~
22-17 and ISO 80000-
8:2007, 8-21 to 8-23.
1128 801-25-40 acoustic Z If necessary, Z, ¢an be pascal | py.s/m?
impedance o second
8-20 7 used for electri¢ impedance. per
! cubic
metre
1129  |]..... mechanical Z newton | N-s/m
surface m second
8-21 impedance per
metre
1130 801-25-35 specific 7 pascal |Pa-s/m
acoustic y second
impedance per
metre
1131 ]..... characteristic) * | 7z pascal |Pa-s/m
impedance of a| ¢ second
8-19 medium per
metre
1132 801-25-41 acaustic R Real part of the acoustic pascal | pa.s/m?
résistance impedance (1128). second
R, per
If necessary, R, and R, can |cubic
be used for electric metre
resistance and mechanical
resistance, respectively.
1133 801-25-42 acoustic X Imaginary part of the pascal | pg.s/m?
reactance acoustic impedance (1128). |[second
er
Xa If necessary, X, and X can Eubic
be used for electric metre
reactance and mechanical
reactance, respectively.
1134 801-25-46 acoustic Y Y=1/Z cubic mé/Pa-s
admittance metre
Y where Z is the acoustic per
2 impedance (1128). pascal
second
If necessary, Y, and Y, can
be used for electric
admittance and mechanical
admittance, respectively.
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Quantity Units
ltem Entry innumber
number | gc 60050 Name Symbol | Definition and remarks Name | Symbol | Remarks
and ISO
80000-8:2007
1135 acoustic G Real part of the acoustic cubic m3/(Pa-s)
conductance admittance (1134). metre
G, per
If necessary, G, and G, pascal
can be used for electric second
conductance and mechanical
conductance, respectively.
1136 acoustic B Imaginary part of the cubic m%/(Pas)
susceptance acoustic admittance (1134). |metre
er
B, If necessary, B, and B, can Eascal
be used for electric ' second
susceptance and mechanical
susceptance, respectively.
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SYMBOLES LITTERAUX A UTILISER EN ELECTROTECHNIQUE -

Partie 2: Téeléecommunications et électronique

1 Domaine d’application

La présente partie de I'lEC 60027 s'applique aux télécommunications et a I'électronique. Elle
donne les noms et symboles des grandeurs et unités.

2 Réfiérences normatives

Les dodquments suivants cités dans le texte constituent, pour tout ou partie-de leur gontenu,
des exigences du présent document. Pour les références datées,-seule I'éditign citée
s'appligue. Pour les références non datées, la derniére édition du_decument de référence
s'appligue (y compris les éventuels amendements).

IEC 60027-1:1992, Symboles littéraux a utiliser en électrotechnique — Partie 1: Généralités
IEC 60027-1:1992/AMD1:1997
IEC 60027-1:1992/AMD2:2005

3 Termes et définitions
Aucun terme n'est défini dans le présent document.

L'ISO ef I'lEC tiennent a jour des bases de-données terminologiques destinées a étre (itilisées
en normalisation, consultables aux adrésses suivantes:

e |EC [Electropedia: disponible al'adresse http://www.electropedia.org/
e |ISO|Online browsing platform” disponible a I'adresse http://www.iso.org/obp

4 Intoduction aux-tableaux

Dans |a présente \partie de I'lEC 60027, les grandeurs complexes sont en [général
représentées ensoulignant leurs symboles. Toutefois, cela ne constitue pas ure régle
obligatagjire dans-les applications (voir I'lEC 60027-1).

Pour éviter toute ambiquité, certains noms de grandeurs sont suivis d'une ufilisation
spécifique, placée entre crochets angulaires "<...>" aprés une virgule.

Lorsque plusieurs symboles sont indiqués pour une grandeur donnée, le premier est le
symbole privilégié et les autres sont des symboles de réserve, sauf indication contraire.

Lorsque plusieurs unités sont mentionnées pour une grandeur donnée, la premiére est l'unité
S| cohérente, sauf indication contraire. Pour les rapports logarithmiques, la premiére unité
mentionnée est le décibel.

Pour les grandeurs définies comme un logarithme du rapport de deux grandeurs de puissance
ou de deux grandeurs rapports de puissances (appelées aussi grandeurs de champ), le sous-
multiple décibel (dB) du bel (B) est en général utilisé, plutdét que le néper (Np). Le bel n'est
pas explicitement mentionné dans les tableaux. Voir I'lEC 60027-3 et I'lSO 80000-1:2009,
Annexe C.
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5.2 Réseaux linéaires indépendants du temps en régime sinusoidal

5.2.1

Généralités

Le Paragraphe 5.2 s'applique aux réseaux composés d'éléments linéaires indépendants du
temps et ne contenant pas de sources de tension ou de courant. Les grandeurs considérées
sont définies en régime sinusoidal et dépendent de la fréquence. Elles sont en général
complexes; cependant elles ne sont pas soulignées.

Pour indiquer le caractére matriciel d'une grandeur, il est recommandé d'utiliser des symboles
littéraux en gras italique, pae exemple Z. Le symbole littéral peut aussi étre placé entre
parentheses, par exemple (Zii)'

Seules
minuscd

5.2.2

Pour dd
Figure 1

Pour le
symboleg
disposit
pour leg

les peuvent aussi étre utilisées, si nécessaire.

Réseaux a deux acceés (ou biportes)

ci-dessous est utilisée.

es lettres capitales sont indiquées pour les symboles de grandeurs, mdis, de

bterminer les signes des éléments des matrices, la conveéntion représent

biportes internes. \Voir-aussi I'lEC 60747-1.

IEC

Figure 1 — Conventions relatives‘aux signes dans les circuits électriques

S matrices représentant un._biporte, il est généralement préférable d'utili
s en lettres capitales. Sisun biporte contient des biportes internes (par exem
fs électroniques), la préférence est donnée a des symboles en lettres mirjuscules

5 lettres

ser des
ple, des
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5.2.3 Réseaux a n accés (ou a n portes)

Pour déterminer les signes des éléments des matrices, les conventions représentées a la
Figure 2 sont utilisées.

1 U
P —— ————® -
U Uyt

*————— <+ —>—————@

1 U

I I
re—2 p I > S
v, U

a4 —»> @

I [z

[ [
| [
I I
| |

J';('—1 ],-1—1
e ——————® +
U_, U,

L — e

I I

k-1 n-1

]k ]n
re————p— —<+———@® +
("':;; bn

e — e
]k ]n
IEC
Figure 2 — Conventions pour les réseaux linéaires a n acces
La Figure 2_peut représenter soit un réseau général a N acces tous équivalents,|soit un
réseau @ N, ‘acces comprenant k acces d’entrée et n—k accés de sortie.
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5.3 Transmission de signaux sur ligne et téléphonie
5.3.1 Grandeurs et unités pour la transmission sur ligne
Grandeur Unités
NUMEro Numéro
d’article Définition et
dans dans Nom Symbole remarques Nom Symbole | Remarques
I'lEC 60050
301 impédance 7' Impédance série par [ ohm par [ Q/m
linéique - longueur metre
= Z'=R'+jol’
Z L'adjectif “linéique”
est défini dans I'lEC
60050-112:2010,
112-03-14.
302 admittance & Admittance paralléle | siemens [ S/m
linéique - par longueur par
metre
A Y'=G'+jaC’
Y, Voir aussi 301.
303 résistance linéique | R’ Résistance série par| ohm par | Q/m
longueur. metre
r
Voir aussi 301,
R
304 inductance L' Inductance série par | henry H/m
linéique longueur. par
| \ ) metre
Voir aussi 301.
L
305 conductance G’ Conductance shunt |siemens [S/m
linéique par longueur. par
g ) ) meétre
Voir aussi 301.
G
306 capacité linéique c’ Capacité parallele farad F/m
par longueur. par
C . . métre
Voir aussi 301.
G
307 131-15-28 impédance Z _ [y ohm Q
caractéristique =0 Zo=yZ/Y’
726-07-01
Z. ou Z' est
I'impédance linéique
(301) et Y' est
I'admittance linéique
(302).
Voir aussi 203.
308 rapport de a az =|Zz|/|§1| ot Z, [un 1

transformation
d'impédance

est I'impédance a
I'accés d’entrée et

Z, estlimpédance
a l'acces de sortie.
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5.3.2 Indices pour la transmission sur ligne
Numéro Signification Symbole Exemples d'utilisation Remarques
309 caractéristique 0 Impédance caractéristique (307).
c
ch
310 image i Impédance image (204).
im
311 itératif k Impédance itérative (205).
it
312 insertion mn Facteur dmsertion (IEC bUU50-

. 131:2002, 131-15-29),

Ins affaiblissement d'insertion (IEC 60050-
131:2002, 131-15-30).

313 composite cp Affaiblissement composite (IEC 60050-
m 702:1992, 702-07-18).
314 transmission t Affaiblissement de transmission (JEC)60050-
702:1992, 702-07-07).
315 réflexion r Facteur de réflexion (148),
affaiblissement de réflexion*(IEC 60050-
702:1992, 702-07-15).
316 interaction rr
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5.3.3 Grandeurs et unités en téléphonie

Grandeur Unités
Numéro
Numéro | d’article
dans Nom Symbole Définition et remarques Nom [Symbole | Remarques
I'EC
60050
317 702-07-25 | facteur A, Ay =—20Ig|[| dB:_I”M Np décibel | dB
logarithmique 3
d’adaptation; R neper | Np
ol I est le facteur de
facteur réflexion complexe (148).
d’adaptation
318 722-15-10 | affaiblissement A décibel | dB
diaphonique ,
néper |[Np
319 722-15-09 | écart A, décibel | dB
diaphonique 0 ,
néper [Np
Ajo
320 722-17-14 | équivalent de A, décibel | dB
référence ;
négper |[Np
321 722-17-05 | netteté n Le premier symbole est la un 1
phonétique lettre grecque minuscule
N éta.
322 722-17-08 | netteté pour 7 un 1
les logatomes -
N.
323 722-17-09 | netteté pour 7 "at\désigne acoustique. un 1
les sons a
Na
324 722-17-06 | netteté pour 7 "v" désigne verbum. un 1
les mots Y
NV
325 722-17-10 | netteté_pour o un 1
les phtases P
Npn
5.3.4 Indices-pour la téléphonie
Numéro || Signification |[Symbole [ Exemple d'utilisation Remarques
326 PSOPHOTMTETTqUE | P TEC60050-70271992; pEstutitise pour maiquer €5 valeurs
702-08-42, bruit psophométriguement associées aux circuits de
ps psophométrique. type téléphonique. "ps" est utilisé pour indiquer

les valeurs psophométriguement associées aux
transmissions sonores, en général pour la
radiodiffusion.

327 diaphonie X IEC 60050-722:1992,
722-15-09, écart
d diaphonique.
328 paradiaphonie XN IEC 60050-722:1992,
722-15-11,
dp affaiblissement
paradiaphonique.
329 télédiaphonie xt IEC 60050-722:1992,
dt 722-15-12,

affaiblissement
télédiaphonique.
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5.4 Propagation dans les guides d'onde
5.4.1 Fréquence et longueur d'onde dans un guide d'onde
Grandeur Unités
Numéro Numero
d’article Définition et
dans I'IEC Nom Symbole remarques Nom Symbole | Remarques
60050
401 726-05-03 |fréquence critique f a hertz Hz
fi
402 72U‘05‘05 I‘IC’LluCIILC dt: couupurc T 2 . . iICItL HL
¢ Voir aussi 153.
403 726-05-04 |longueur d'onde 2 a metre m
critique ¢
ﬂ'crit
Z
404 longueur d'onde de y) meétre m
coupure ©
405 726-05-01 |(longueur d'onde dans | metre m
un guide 9
406 longueur d'onde A VR~ un 1
normalisée Ar:l_:T
C
A oA et f,
sont
respectivement
la longueur
d'onde de
coupure (404)
et la fréquence
de coupure
(402).
a8 Ces g@randeurs concernent un mode" particulier d'oscillation. Il convient d'ajouter en indice la référence au
mode| concerné, par exemple f g, Les termes abrégés indiquant les différents modes d'oscillation sont

donng

es dans I'lEC 60050-726x
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5.4.2 Impédance et admittance caractéristiques et normées dans le cas général
Grandeur Unités
Numéro Numéro
d’article Définition et
dans I'IEC Nom Symbole remarques Nom [ Symbole | Remarques
60050
407 131-15-28 |impédance Z L'indice 0 employé ohm Q
caractéristique ¢ pour indiquer le vide
7 (voir 417) n'est pas
ch utilisable ici pour
"caractéristique".
Voir aussi 203.
408 admittance ¥ Lindice-0-employé siemens+S
caractéristique ¢ pour indiquer le vide
v (voir 418) n'est pas
ch utilisable ici pour
"caractéristique".
409 726-07-03 |impédance z 7=212 un ¥
normée ¢
Z ou Z estune
7 impédance et Z. est
*
I'impédance
caractéristique (407).
410 726-07-04 admit;ance y y=Y/Y, un 1
normée
Yy ou Y estiune
admittance et Y, est
Yae

I'admittance

caractéristique (408).
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5.4.3 Impédance et admittance en un point dans une substance
Grandeur Unités
Numéro Numeéro
d’article Définition et
dans I'IEC Nom Symbole remarques Nom Symbole | Remarques
60050
411 705-03-23 |impédance Z Le 2°symbole |[ohm Q
intrinséque, <d'une s est la lettre
substance>; 7 grecque
. ; minuscule éta.
impédance
caractéristique, <d'une Zes Voir aussi 501.
substance>
Z;
412 admittance Y siemens (S
intrinséque, <d'une s
substance>;
. YCS
admittance
caractéristique, <d'une
substance>
413 705-03-22 |impédance d'onde, 7 Le 2°symbole |ohm Q
<dans une substance> | est la lettre
c grecque
minuscule zéta
414 admittance d'onde, Y siemens |S
<dans une substance>|
415 impédance d'onde 7 zg=24 ' un 1
normée, <dans une s X
substance> 7 olnZy, est
sr Iimpédance
d'onde (413) et
s Z, est
I'impédance
intrinseque
(411).
416 admittance d'onde =Y. /Y. ou un 1
normée, <dans'une Ys Yo=Talls
substance> v Ys est
S I'admittance
d'onde (414) et
YS* Y
. est
I'admittance
intrinseque
(412).
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5.4.4 Impédance et admittance en un point dans le vide
Grandeur Unités
i Numéro
Numéro d’article Nom Symbole | Définition et remarques | Nom |Symbole | Remarques
dans I'lEC
60050
417 705-03-24 |impédance Z, ohm Q
intrinséque du Zg= Ho 377 Q
vide; &0
impédance du ol
vide;
impédance d'onde Mo est la constante
dans le vide magnétique,
& estla constante
électrique.
Voir aussi 502.
418 admittance Y, - siemens |S
intrinséque du Yo =29 ~ 266 mS
vide; Ho
admittance du oll

vide;
admittance d'onde
dans le vide

& est la constante
électrique,

My est la constante
magnétique.
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5.4.5 Impédance et admittance dans un guide d'onde
Grandeur Unités
NUme Numéro
umero | g-article P
dans I'lEC Nom Symbole| Définition et remarques | Nom |Symbole | Remarques
60050
419 726-07-01 |impédance Z ohm Q
caractéristique, 9
<d'un guide d'onde> n
9
Zg,
420 admittance Y Yg=12, siemens|S
Laldblélibliqut, 4
<d'un guide d'onde> ch ol Z, est l'impédance
caractéristique (419) du
guide d'onde.
421 726-07-02 |impédance d'onde Zy ohm Q
caractéristique 9
Sg
422 admittance d'onde Y Yo =1/ Z siemens|S
caractéristique 9 g g
ou Zy est I'impédance
d'onde caractéristigue
(421).
423 726-07-03 |impédance normée, |, 74=2124 un 1
<d'un guide d'onde> 9
Z ou Z estune impédance
¢ et Zg cest I'impédance
7 caractéristique (419).
Ox
424 726-07-04 |admittance normée, y Yo=Y 1Yy un 1
<d'un guide d'onde> 9
¥ ol Y estune impédance
et Yy est l'admittance
Yg* caractéristique (420).
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