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1 - International Organization for Standardization

2 - International Electrotechnical Commission

3 - International Organization of Legal Metrology (Organisation Internationale de Metrologie Legale)
4 - Contact point

5 - Codex Alimentarius Commission
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IEC 61291-1:2012: Optical amplifiers —Part 1: Generic Specification
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2-1  IEC 61290 (all parts), Optical amplifiers —Test methods

2-2  IEC 61290-1-1, Optical amplifiers — Test methods — Part 1-1: Power and gain
parameters —Optical spectrum analyzer method

2-3  IEC 61290-1-2, Optical amplifiers — Test methods — Part 1-2: Power and gain
parameters —Electrical spectrum analyzer method

2-4  |EC 61290-1-3, Optical amplifiers — Test methods — Part 1-3: Power and gain
parameters —Optical power meter method

1 - Optical Amplifiers

2 - Optical Fibre amplifier

3 - doped fibres

4 - Raman effect

5 - Semiconductor Optical Amplifier

6 - Planar Optical Waveguide Amplifier
7 - device



2-6

2-7

2-8

2-9

2-10

2-11

2-12

2-13

2-14

2-15

2-16

2-17

2-18

2-19

2-20

2-21

2-22

2-23

2-24

IEC 61290-3-1, Optical amplifiers — Test methods — Part 3-1: Noise figure parameters
—Optical spectrum analyzer method

IEC 61290-3-2, Optical amplifiers — Test methods — Part 3-2: Noise figure parameters
—Electrical spectrum analyzer method

IEC 61290-4-1, Optical amplifiers — Test methods — Part 4-1: Gain transient
parameters —Two wavelength method

IEC 61290-4-2, Optical amplifiers — Test methods — Part 4-2: Gain transient
parameters —Broadband source method

IEC 61290-5-1, Optical amplifiers — Test methods — Part 5-1: Reflectance parameters
—Optical spectrum analyzer method

IEC 61290-5-2, Optical amplifiers — Test methods — Part 5-2: Reflectance parameters
—Electrical spectrum analyzer method

IEC 61290-5-3, Optical fiber amplifiers — Basic specification— Part 5-3: Test methods
for reflectance parameters — Reflectance tolerance using an electrical spectrum
analyzer

IEC 61290-6-1, Optical fiber amplifiers — Basic specification — Part 6-1: Test methods
for pump leakage parameters — Optical demultiplexer

IEC 61290-7-1, Optical amplifiers — Test methods — Part 7-1: Out-of-band insertion
losses —Filtered optical power meter method

IEC 61290-10-1, Optical amplifiers — Test methods — Part 10-1: Multichannel
parameters —Pulse method using an optical switch and optical spectrum analyzer

IEC 61290-10-2, Optical amplifiers — Test methods — Part 10-2: Multichannel
parameters —Pulse method using a gated optical spectrum analyzer

IEC 61290-10-3, Optical amplifiers — Test methods — Part 10-3: Multichannel
parameters —Probe methods

IEC 61290-10-4, Optical amplifiers — Test methods — Part 10-4: Multichannel
parameters —Interpolated source subtraction method using an optical spectrum
analyzer

IEC 61290-11-1, Optical amplifiers — Test methods — Part 11-1: Polarization mode
disperse on parameter — Jones matrix eigenanalysis (JME)

IEC 61290-11-2, Optical amplifiers — Test methods — Part 11-2: Polarization mode
dispersion parameter — Poincare sphere analysis method

IEC 61291-2, Optical amplifiers — Part 2: Digital applications — Performance
specification template

IEC 61291-4, Optical amplifiers — Part 4: Multichannel applications — Performance
specification template

IEC 61291-5-2, Optical amplifiers — Part 5-2: Qualification specifications —
Reliability qualification for optical fibre amplifiers

IEC/TR 61292-3, Optical amplifiers — Part 3: Classification, characteristics and
applications

IEC Guide 107, Electromagnetic compatibility — Guide to the drafting of
electromagnetic compatibility publications
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1 - Optically Amplified transmitter
2 - Bios
3 - Noise
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1 - Multiplexer
2 - Demultiplexer
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1 - Small-signal gain

- Reverse gain

- Reverse small-signal gain

- Maximum gain

- Maximum small-signal gain
- Maximum gain wavelength
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- Maximum small-signal gain wavelength
- Wavelength variation

- Small-signal gain wavelength variation
- Small-signal gain wavelength variation
- Polarization-dependent gain

- Channel gain
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1 - Multichannel gain variation (interchannel gain difference)
2 - flatness
3 - Gain cross-saturation
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1 - Interchannel crosstalk

2 - Multichannel gain-change difference (interchannel gain-change difference)

3 - Amplified spontaneous emission

4 - Multichannel gain tilt (interchannel gain-change ratio or dynamic gain tilt — DGT)
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1 - Control
2 - On-off gain
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1 - Net on-off gain

2 - wavelength band

3 - available signal wavelength band
4 - Filter

5 - tunable wavelength range

6 - channel allocation

7 - Gain stability

8 - Small-signal gain stability
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- Maximum gain variation with temperature

- Maximum small-signal gain variation with temperature
- Large-signal output stability

- Saturation output power (gain compression power)

- Nominal output signal power

- Maximum output signal power

- Input power range
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1 - Output power range
2 - Noise figure
3 - Noise Factor
4 - Channel noise figure
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1 - Multi-path interference (MPI) figure of merit

2 - Double Rayleigh scattering figure of merit

3 - Frequency-independent contribution to noise factor

4 - Signal-spontaneous noise figure

5 - Channel signal-spontaneous noise figure

6 - Equivalent spontaneous-spontaneous optical bandwidth
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1 - Equivalent total noise figure

2 - Signal — to — Noise Ratio

3 - Equivalent signal-spontaneous noise figure
4 - Polarization mode dispersion
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1 - Principal states of polarization
2 - Forward ASE power level

3 - Reverse ASE power level

4 - ASE bandwidth
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1 - Maximum input reflectance

2 - Minimum input reflectance

3 - Output reflectance

4 - Maximum reflectance tolerable at input
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1 - Maximum reflectance tolerable at output

2 - Maximum reflectance tolerable at input and output
3 - Pump leakage to output

4 - Pump leakage to input

5 - Degree of polarization
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1 - Out-of-band insertion loss

2 - Out-of-band reverse insertion loss
3 - In-band insertion loss

4 - Powering and control requirements

\9



Aodion ) OA 6)|oﬁoﬂ>‘.g LS‘)% ra)‘Y C’S\,).&H GLmJl;i,,w e g Gi:).&ﬂ 6Lmij5 L/ Lasolg.)?
0aloly ool pmolie

g ge Jald 3 1y (Bogm 3,5 (rbyy 9 bgals slalyy g (S0 iUl (sdis s 0590 slacs lols; =Y (5)sT0b
FY_\-Y-Y

"0l95 G e Ay

Blae ais U polie (soogaze o OA (s 1o 0 0 sl p3Y u’_ﬁf.ﬂl Ole

FA-V-Y-Y

"5399 S9 e Slayl

OA (155 5 L «Jsb gl )l ey

LR

" b byl

5055 pS L b8 Sl o) 0,53 |, OA 1 o sty o5 Lilas ) e 5 Cugbs, dlad g0yt
gl o> Q—‘ yasie ):;o\)l.; polde r:Lo.’a’ QLM >

Ve-y-yY-¥

f)lS 6[.00

Las |, T ool Lasin ol )b polie olowes g <85 |54 1, OA 1 o olgn a5 los (gopS
.a)S

Yy-y-Y-Y

% 515 310 34 (s g y Ao

o> ‘) QT L o ).m‘)l; ﬁaLE.A ULM 3 u.‘J)f )154.3 ‘) OA QT 49 C)‘ﬁx'.’ as PO w}b) i
o,

YY-\-Y-Y

7 6219 330 3t oo )| b iy

Lo 1) Q—| yastie )S.al)li polde QLM > 3 usjf ipe |) OA Q] 4 Q|9S.3 aS u;';l.sﬁi)‘ @la..... A
.o;

- Maximum power consumption

- External dimensions and weight

- Environmental conditions

- Operating temperature

- Maximum operating relative humidity
- Maximum operating vibration level
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1 - Storage temperature

2 - Maximum storage relative humidity

3 - Maximum transport vibration/shock level
4 - Reliability

2 - Mean operating Time Between failures

6 - Failure in time

7 - Safety
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- Maximum total output power

- Remote and local alarm control
- Optical connections

- Surviving (pre-existing) signal
- Saturating signal

- Drop (add) level

- Add rise time
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- Drop fall time

- Initial gain

- Final gain

- Gain offset

- Transient gain response time constant (settling time)
- Transient gain overshoot
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- Transient net gain overshoot
- Transient gain undershoot

- Transient net gain undershoot
- Gain ripple
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- Signal wavelength

- Signal linewidth

- Powering and control requirements

- Maximum power consumption

- Operating temperature

- Maximum operating relative humidity
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- Maximum operating vibration level

- Storage temperature

- Maximum storage relative humidity

- Maximum transport vibration/shock level
- Safety

- Reliability
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- Remote and local alarm control

- Signal power after output connector
- Operating signal wavelength range
- ASE power level

- Output reflectance
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1 - Maximum return optical power

2 - Pump leakage to output

3 - Optical connections

4 - Sensitivity

5 - Operating signal wavelength range
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- Tunable wavelength range

- ASE power level

- Input reflectance

- ASE filter bandwidth

- Maximum input optical power
- Pump leakage to input
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Amplified spontaneous emission

Bit error ratio

Differential group delay
Degree of polarization
Erbium-doped fibre amplifier
Electromagnetic compatibility
Electrostatic discharge

Failure in time

Full-width half-maximum
Noise figure

Multipath interference

Mean time between failures
Optical amplifier

Optically amplified receiver
Optically amplified transmitter
Optical demultiplexer

Optical fiber amplifier
Optical multiplexer

Optical spectrum analyser-

Polarization dependent gain

1 - optical connections
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PDL
PMD
POWA
PSP
Rx
SNR
SOA
SOP
TX

Polarization dependent loss
Polarization mode dispersion
Planar optical waveguide amplifier
Principal state of polarization
Optical receiver

Signal-to-noise ratio
Semiconductor optical amplifier
State of polarization

Optical transmitter
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1 - Post-amplifier
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[1]IEC 60793-2, Optical fibres — Part 2: Product specifications — General

[2]IEC 60825-1, Safety of laser products — Part 1: Equipment classification and requirements
[3]IEC 60825-2, Safety of laser products — Part 2: Safety of optical fibre communication
systems (OFCYS)

[4]1EC 60874-1, Connectors for optical fibres and cables — Part 1: Generic specification
[5]IEC 61931, Fibre optic — Terminology

[6]ITU-T/Recommendation G.650.1, Definitions and test methods for linear, deterministic
attributes of single-mode fibre and cable

[7]ITU-T/Recommendation G.661, Definition and test methods for the relevant generic
parameters of optical amplifier devices and subsystems

[8]ITU-T/Recommendation G.662, Generic characteristics of optical amplifier devices and
Subsystems
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