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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL AMPLIFIERS - TEST METHODS

Part 4-3: Power transient parameters —
Single channel optical amplifiers in output power control

FOREWORD

1) The |nternational Electrotechnical Commission (IEC) is a worldwide organization for standardi tlon cemprising
all national electrotechnical committees (IEC National Committees). The objectN of promote
interhational co-operation on all questions concerning standardization in the elegt{fi ilelds. To
this pend and in addition to other activities, IEC publishes International Standard if|cations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (herea hs “IEC
Publ|cation(s)”). Their preparation is entrusted to technical committees; ary interested
in tHe subject dealt with may participate in this preparatory work. In hd non-
govgrnmental organizations liaising with the IEC also part|C|pate in Ahi closely
with [the International Organization for Standardization (ISO) i ined by
agrepment between the two organizations.

2) The formal decisions or agreements of IEC on technical matté arIy as, possible, an |ntennat|ona|
conslensus of opinion on the relevant subjects since eac from all
interpsted IEC National Committees.

3) IEC Publications have the form of recompiendati National
Compmittees in that sense. While all reasonable t of IEC
Publ|cations is accurate, for any
misifterpretation by any end user.

4) In ofder to promote international uniformit C i € ittees undertake to apply IEC Publications
trangparently to the maximum_extent possy hei ational” and regional publications. Any divergence
betwjeen any IEC Publicatiog regional publication shall be clearly ind{cated in
the Iatter.

5) IEC nformity
ass for any
services carried

6) All upers should

7) Nol erts and
members of its t mage or
othe damage of es) and
expegnses apsing. ot ofcth her IEC
Publ]cations

8) Attention is ications is
indispe

9) Attenption is dra e possibility that some of the elements of this IEC Publication may be the siybject of
patept rights=~ECss not be held responsible for identifying any or all such patent rights.

Interndtional Standard IEC 61290-4-3 has been prepared by subcommittee 86C: Fibrg optic

syste ; —Fibre optics:

This International Standard is to be used in conjunction with IEC 61291-1:2012, on the basis
of which it was established.

The text of this standard is based on the following documents:

FDIS Report on voting
86C/1310/FDIS 86C/1329/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts of the IEC 61290 series, published under the general title Optical amplifiers —

Test methods') can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data

related to the specific publication. At this date, the publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

dad
° amgetfaeor:

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside' logo on the cover p
that |t contains colours which are considered

underptanding of its contents. Users should th e yri
colour printer. ~

is blicatign indJocates

rrect
ing a

#

1) The first editions of some of these parts were published under the general title Optical fibre amplifiers — Basic

specification or Optical amplifier test methods.



https://iecnorm.com/api/?name=78f4abb068994f6416d029e61b6396f5

IEC 61290-4-3:2015 © IEC 2015 -5-

OPTICAL AMPLIFIERS - TEST METHODS

Part 4-3: Power transient parameters —
Single channel optical amplifiers in output power control

1 Scope

This p3 )0 'y sub-
systen]s. | b-earth
dopant € rnative
opticallamplifiers that can be used for single channel output power ¢cQn ion, such
as se

The o igr (OA)
power [transients and its measurements and to indicate thds bds for

a) Tr
b) Tr
c) St

nsient power response

nsient power overcompensation response

ady-state power offset

d) Trgnsient power response time

The stimulus and responses behaviours un i pon include:

1) Chpannel power increas

2) Chpannel power redu

3) Chpannel powenn

4) Chpannel pow&

5) Chpnnel poweri 58/ acrease (lightning bolt transient)

6) Chpannel powe i g/reduction (inverse lightning bolt transient)

These Rgve cluded to provide a complete description of the transient
behavip autput power transient controlled OA. The test definition defined hare are
applics ifiep is an OFA or an alternative OA. However, the descripftion in
Annex concentrates on the physical performance of an OFA and pfovides
a detalled desecription of the behaviour of OFA; it does not give a similar description of other
OA types«

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 61291-1:2012, Optical amplifiers — Part 1: Generic specification
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3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1.1
input signal
optical signal that is input to the OA

3.1.2

input fon

relativ% input power difference in dB before, during and after the input p timullg event
that causes an OA transient power excursion.

3.1.3

input power rise time

time it| takes for the input optical signal to rise from 10 to ; erence

betwegn the initial and final signal levels during an increa

Note 1 tp entry: see Figure A.2

3.14
input power fall time
time it| takes for the input optical sig
betwegn the initial and final signal levels™d

erence

Note 1 tp entry: see Figure A.2

3.1.5
slew rate
maxim

3.1.6

maxim
power
excurs

target
power

control
bringing

Note 1
electron
the OA

3.1.7
transient'\power settling time
amount of time taken to restore the power of the OA to a stable power level close to the target
power level

Note 1 to entry: This parameter is measured from the time when stimulus event that created the power fluctuation
to the time at which the OA power response is stable and within specification.

3.1.8

transient power overcompensation response

maximum deviation in dB between the amplifier’s target output power and the power resulting
from the control electronics instability

Note 1 to entry: Transient power overcompensation response occurs after a power excursion, when an amplifier’s
control electronics attempts to bring the power back to the amplifier’s target level. The control process is iterative,
and control electronics may initially overcompensate for the power excursion until subsequently reaching the
desired target power level.
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Note 2 to entry: The transient power overcompensation response parameter is generally of lesser magnitude than
the transient power response and has the opposite sign.

3.1.9

steady state power offset

difference in dB between the final and initial output power of the OA, prior to the power
excursion stimulus event

Note 1 to entry: Normally, the steady state power level following a power excursion differs from the OA power
before the input power stimulus event. The transient controller attempts to overcome this offset using feedback.

3.2 Abbreviations
AFF ——ASEflatteningfilter

AGC automatic gain controller

APC automatic power control

ASE amplified spontaneous emission
ASEP amplified spontaneous emission power
BER bit error ratio

DFB distributed feedback (laser)
DWDM dense wavelength division multiplexing
EDF Erbium-doped fibre

EDFA Erbium-doped fibre amplif

GFF gain flattening filter

NEM network equipment manufa

NSP network servicerproviders

O/E optical-to-elec

OA optical amplifier

oD optim@

OFA optica

OSA

OSNR

PDs

PID

SOA

SAR

SigP signal power

SOP state of polarization

VOA variable optical attenuator
WDM wavelength division multiplexing

4 Apparatus

4.1 Test set-up

Figure 1 shows a generic set-up to characterise the transient response properties of output
power controlled single channel OAs.
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OA
izati i Channel pass-
Laser source Polarization Optical under _
scrambler VoA modulator test band filter

4.2

a)

d)

e)

\4

- | O/E converter |
Function generator

| Oscilloscope

IEC

Figure 1 — Power transient test set-up
Characteristics of test equipment
The te$t equipment listed below is needed, with the required chara

Lager source for supplying the OA input signal with the followj

— |Ability to support the range of signal wavelengths forwhich the i$ to be
tested. This could be provided for example by 2 2 istfibuted
feedback (DFB) lasers.

— |An achievable average output power su( pst the
power will be above the maxipium i oss of
any subsequent test equipmentt

Polarization scrambler to randomize rce, or

to [control it to a defined state pbf p izati . izati bler is

opfional

Variable optical atten 2 i i ici quired

range of surviving $i

NOTE If the oy d VOA is

not heeded.

Optical modulata ith the

following charact

- out putting number higher than the maximum drop level

st is to be tested.

- itching time.fast\enough to support the fastest slew rate for which the OA under test

Channel pass-band filter: an optical filter designed to distinguish the signal wavelength

with the-following €haracteristics. Note the use of a channel pass-band filter is optional.

— |Ability to support the range of signal wavelengths for which the OA under test i$ to be
fested. This could be provided for example by a tuneable TIlter, or a series ot discrete
filters.

— 1dB pass-band of at least +20 GHz centred around the signal wavelength.

— At least 20 dB attenuation level below the minimum insertion loss across the entire
specified transmission band of the OA under test except within a range of £+100 GHz
centred around the signal wavelength.

Opto-electronic (O/E) convertor to detect the filtered output of the OA under test with the

f)

following characteristics.

— A sufficiently wide optical and electrical bandwidth to support the fastest slew rate for
which the OA is to be tested.

— Alinear response within a 5 dB range of all signal levels for which the OA under test
is to be tested.
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g) Oscilloscope to measure and capture the transient response of the optically filtered output
of the OA under test, with a sufficiently wide electrical bandwidth to support the fastest

sle

w rate for which the OA is to be tested.

h) Function generator to generate the input power transient waveforms to drive the optical
modulator, with electrical pulse width short enough and electrical slew rate high enough to
support the fastest slew rate for which the OA under test is to be tested.

5 Test sample

The OA shall operate under nominal operating conditions. If the OA is likely to cause laser
oscillations due to unwanted reflections, optical isolators should be used to isolate the OA

under

6 Prpcedure

est. This will minimize signal instability.

6.1 Fest preparation

In the $et-up shown in Figure 1, the input optical signal poy " being
tested |[is generated from a suitable laser source. The—optisal pe passed throyigh an
optionjl polarization scrambler to allow randomization or son ization
state gnd is subsequently adjusted with a VOA to the s. The
signal then passes through an optical modulatordxiken b ovides
the desired input power test waveform'to s. The
signal fis then injected into the amplifier b h as a
tuneablle optical filter, fixed optical filter ar simjla nly the
relevant channel wavelength under te ope at
the oufput of the amplifier. The outp by the optional channel pasp-band
filter gnd its transient re$ponse e O/E converter and oscilloscope.
Wavefprms similar to th i e are captured via the oscilloscgpe for
subsequent computer processing.

Prior tp measur@w 1sient_response, the input power waveform trace shall be
recorded. Use th !

from thHe optical magd

without the OFA under test. The input optical connector

For thig i ' r excursion at the input of the OA under test, the sourcg laser
power jat the\OA ihplt-is gome typical power level. The function generator waveform is
choser i sgrordecrease the input power to the OA under test with power excuyrsions
and sl¢ W _to the defined test condition. For example, for a typical numbej in the

case df an e-. eceiver, the input power to the OA could be increased by 7 dB in a

timeframe of-50™s

power

controll measurements, the signal generator waveform is controlled appropriately, a

and then held at this power value to simulate a power increase tr
response (step transient) condition as shown in Figure A.1(1). For alternative tr

nsient
nsient
d the

VOA is—adjusted accordingly.

6.2

Test conditions

Several sequential transient control measurements can be performed according to the optical
amplifier’'s specified operating conditions. Examples of power excursion scenarios are shown
in Table 1. These measurements are typically performed over a broad range of input power

levels.
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Table 1 — Examples of transient control measurement test conditions

Scenario Power excursion Slew rate
Input power step transient increase/reduction 3dB,7dB 500 ps, 200 ps, 50 ps
Input power pulse transient 3dB,7dB 500 ps, 200 us, 50 us
Input power lightning bolt transient +3 dB, 7 dB 500 ps, 200 ps, 50 ps

7 Calculations

Transig¢nt parameters can be calculated by processing amplifier out wer dransient
wavefdrms shown in Figure 2, using the following criteria.

— Transient power response (dB) =B - A
— Transient power overcompensation response (dB) = G — A
— Stdady state power offset (dB) = E — A

— Transient power response time (us) =D - C

@%
S
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dBm

5 |

Power,

O R ——

a) Channel input power i

Power, dBm

Timg, s
IEC

b) Channel input power decrease

Fiqure 2 — OA output power transient response of a) input power increase

8 Test results

8.1 Test settings
The following test setting conditions shall be recorded.

a) Arrangement of the test set-up
b) Details (make and model) of each piece of test equipment

c) Set-up condition of each piece of test equipment (e.g. operating speed of polarization
scrambler, resolution bandwidth of optical spectrum analyzer (OSA))

d) Mounting method of test sample
e) Ambient conditions for the test sample
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Input optical wavelength 4;,

Test data

The following test data shall be recorded.

a)
b)
c)
d)
e)
f)
)
h)
i)
)
k)
1)

m) Treg

Input optical power, P;, trace

Output optical power P, trace

Signal-to-ASE ratio (SAR) at operating condition before and after excursion

OFA laser pump power before and after excursion

OA

reported input power before and after input excursion (where available)

OA
OA

Te
Trg
Trg
Ste

Me]:surement accuracy of each piece of test equipment

reported output power before and after input excursion
reported internal temperature (where available)

perature of test sample

nsient power response

nsient power overcompensation

ady state power offset
nsient power response time &
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Annex A
(informative)

Overview of power transient events in single channel EDFA

A.1 Background

The input signal to a terminal OFA is normally a single channel erbium doped fibre amplifier
(EDFA) with a wide dynamic range as a result of channel power excursions throughout the
network. The input S|gnal will accumulate fast power variations WhICh are caused by
ain of
sult of
nt gain
B gain
grshoot
d, and
of the
endent

¢l "terminal OFA is shown in
preceding amplifier chain. The
input power changes with example
power response, and power| offset
6rk equipment manufacturers (NEM),
given t is i iate - a channel receiver. A properly dejsigned

OA wil

timingg.
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Normal Inverse
c " £ 10 4
% -3 | %
5 i g T(rise) = 50us
(1) Step 3 T(rise) = 50us H H
S a
5 S
Q .
2 10 x > £ 7 . >
Time, us Time, us
1 i
c% -3 A m -10 —y\ —
©
: /
= Friser= Fifat= =
(2) Pulsp 2 50us 50us 2
a o
5 S
2 5
- —_—
Time, ps
L
-3
T(rise) =
e 50ps T(fall) =
[an]
©
(3) Ligh{ning bolt 5
g 10
o
o
S
S T(fall) =
- 50us
-17
IEC
NOTE
Figure A.1@a i transient cases for a receiver applicatign
Specifi - bhe input power changes are detailed in Figure A.2 with

referer
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»
Ll

3
[v]
g X /\
8 90% change
< Power increase
w X X
O |10% change Rise time

‘ .
p 1 = Fall time
5 t / > \ i X
g \ 4_§J_H/ ¥) Time, s
5 10% change
a
= 90% change

\ !

a) Input power increase

\4\

Power decrease %
. 0% chang
3
©
8 j?%change 7777777777 \| 10% change
C
£ _ /\‘—ﬁ—' >
- v .
< Time, s
[T
@]
]
o
g 90% change
Sl
5
Q.
cv

IEC

annel OA placed next to a receiver is operated in auomatic
power |controN# e\in order to suppress these input power transient excursions. This
is refdrred : power transient controlled operation. Moderate transient|power
excursjons incident on the receiver are manageable, depending on the receiver dynamic
range and the bandwidth of the receiver automatic gain controller (AGC). However, exgessive
optical| pewers at the receiver either can result in data miss-readings giving unwanlted bit

errors oer—€an pcllllallcllt:y dalllayc therecetver-

A.3 Parameters for characterizing transient behaviour

The parameters generally used to characterize the transient behaviour of a power controlled
OA for the case of channel step increase/reduction are defined in Figure A.3. Figure A 3a)
specifically represents the time dependence of the output power of the OA when the input
power is rapidly increased. Likewise, the transient power behaviour for the case when the
input power is rapidly decreased is shown in Figure A.3b).

The important transient parameters are transient power overshoot/undershoot, transient
power response settling time and steady state power offset. For a power-controlled amplifier,
a reduction in input power results in an output power undershoot, and an increase in output
results in an output power overshoot. This is in contrast to a gain-controlled amplifier, where a
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reduction in input power results in a gain overshoot, and an increase in input power results in
a gain undershoot.

£ ? Transient power response
[an]
° |[------ K"\ """ —-—-
o
o
2
o
o
Steady state power offset
1
1
________ e e e e e e e N e S —
1
1
1
1
: Transient power response time
e
N\ Time, | s
IEC
a) Chanpel input po
£
m
°
-
)
2
o
o
set
ient power response time
Time,| s
IEC
b) Channel input power decrease

Figure A.3 — OA output power transient response of
a) input power increase and b) input power decrease
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Annex B
(informative)

Background on power transient phenomena
in a single channel EDFA

B.1 Amplifier chains in optical networks

Optical networks commonly incorporate a chain of optical amplifiers to manage fibre loss as
well as losses incurred by optical components providing functions such as dispersion
compepsation or channel add/drop. As the network is developing intoa~mesh strijcture,
channgls may pass through a number of different optical paths before arriving\at 1a re¢ceiver

with @ consequential impact of unexpected power variations (due unded
compepsation of channel add-drops within networks components, control
of in-li power
variatic

It is cd € i\ wthe WDM link fo be a
pream ioT 3 being
amplifi each
channg . This single channel

OFA is (OSNR) requir¢gments

of mog : ecialized optical compgnents,
includi tuneable
dispers i i ain. The total output pqwer of
this single-channel OFA is composed/ of signa nission

(ASE) i imes unfiltered and not attenugted by
an opt p ; d components downstream of thg¢ OFA.
This is ich are broadband and not wavglength

specifig.

B.2

The ty DFA, a
photon s have
becom vity of
the reg result
of spo pxcited
state f ' that is
incohefent with>espest to the incoming optical signal, as opposed to a photon genergted by

stimulgted (emissionv/This background noise is known as amplified spontaneous emission
(ASE),|andit is the dominant noise element in pre-amplifier EDFAs.

Optical power transients are sub-millisecond fluctuations in network power levels that are
caused by events such as planned or accidental channel loading changes, passive loss
variations, or network protection switching. In a dynamic networking environment, optical
amplifiers need to be able to compensate for such power variations in order to avoid potential
degradation of quality of service. For instance, in a network reconfiguration scenario, the
number of DWDM channels at the input of an OFA may suddenly decrease, increasing the
amplifier’s population inversion with a corresponding increase in gain, in a matter of
microseconds. This gain change results in channel power overshoot which is detrimental to
network service providers (NSPs), given that their networks will no longer operate at the gain
level for which they were optimized, potentially impacting service quality. Power fluctuations
accumulate with each OFA in the system and, if left unabated, will enter a single channel OFA
upstream of a receiver and will be amplified, causing the transient to enter the receiver. This
can result in a cumulative transient overshoot or undershoot at the receiver that can grow to
exceed the dynamic range of the receiver. The subsequent increase in bit error ratio (BER)
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results in quality of service degradation or, in some circumstances, can even damage a
receiver as a result of excessive optical power.

Line OFA in the optical repeaters along the transmission system typically operate in constant
gain mode. An OFA that is operating with constant gain will replicate and amplify channel
power transients entering the input at the output, which is detrimental for a single channel
amplifier in an amplified receiver.

It is imperative that any single channel OFA situated close to a receiver be operated in
constant output power mode in order to suppress transients. This is referred to as power
transient controlled operatlon Moderate tranS|ent power excursions |nC|dent on the receiver
are ,n_n-_n- A ceiver

tential

lo eye

opeéning penalty and a burst of errors leading to an outage (patti sulting from
power overshoot waveforms);

c) drdp below the minimum operating optical power i g -receiyef, ing [to eye
ope¢ning penalty and a burst of errors, e i ing from

poyer undershoot waveforms);

d) rap sulting
fro
In addition to amplifying optical channeJs—earryi its ASE
noise. i pnding
to the U). In
contrast, e, for
exampje around 40 nm 3 i$ i ithy i i i OFA.
The e i ignal channel gain, the overall popfulation

inversipn and doped fibre (EDF). Further, the level gf ASE
produged by the ‘ 3 \e tothe loss variability of other optical comppnents
within the OFA, sin assi S ffest the gain required in the EDF to attain a targpt gain

in the OFA.
A measure of ASE relative to the signal power entering a single channel
receiver i : i 0 ASE ratio (SAR). This is calculated as:

SigP
ASEP

SAR = (dB)

where
SAR is the signal to ASE ratio in dB;

SigP  is the signal power exiting the OFA in dBm;
ASEP is the total ASE power exiting the OFA in dBm.

Ideally, the SAR of an amplifier is always positive because the signal power is greater than the
sum of the ASE power exiting the OFA. It is preferred that higher levels of SAR are achieved
as this is beneficial to low bit error rate detection of signal data, and single channel pre-
amplifier OFA are designed to maximize SAR. Since operational conditions affect the amount
of ASE, the value of SAR will also be operational.

Since the OFA is employed as a single channel amplifier, the gain shape with respect to
wavelength of the OFA may or may not be gain flattened. Even with ideal gain flattening, the
gain of the EDF varies with input channel wavelength. Therefore, ASE generated by the OFA
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varies widely over operational conditions. Signal wavelength discrimination is not inherently
incorporated in the OFA because OFA control PDs are unable to discriminate signal channel
power from ASE and are, ideally, relatively wavelength insensitive to ensure the OFA is
adapted for operation at a range of ITU channels. The presence of an unpredictable amount
of ASE due to OFA input power or channel wavelength variation leads to transient power gain
offset errors, and so the output channel power of the OFA will not have the ideal power level
at the receiver, which consequently increases detection errors in an associated optical
network.

B.3 Approaches to address detection errors

A numper of approaches are known to address this problem. One commopr
in DWPDM OFA is to estimate, through calibration, the amount of AS

nethod employed
opefjational

conditipn. Since signal gain, temperature, EDF population inversion, a length
all imgact the amount of ASE, the calibration routine to achieve/a timate is
prohibitive in test time and cost. Alternatively, in a fixed, single chaxnnel opticakamplifter, it is
known|that inserting a fixed wavelength discriminating filter | i ut the
ASE af and beyond wavelengths a few nanometres above.any belth i of the
optical| data signal. However, this approach is inflexiblecand\i qeti e OFA
becomes coloured by a fixed filter and can only bs ed, /defined channel
wavelgngth matching the filter, requiring a different 5 signal
channgl wavelength. Using a fixed wavelength ASE digcrjminatj ilter’cannot be applied to
OFAs 2 i in |optical
networks comprising transmitters thai/us 2 etssources/ Use of an ASE flaftening
filter ( , simi in- g fi i se the OFA SAR, as it will
reduce SE; i optimized at a single ggin and
temper E calibration. Additionally, theluse of
an AFH ical filter in the OFA can provide ASE
supprefssion with the reg . f neable filters with requisite |optical
performance are available e i ge, costly and require additional cgntrols,
making them less attrapt 0 jcations where cost or size is key.

As a result of t' many
single [channel ORA e us, the
OFA controller will g signal
paramégter, : issexposgd to the total output power comprised of both amplified
signal

Four f gl fibre
amplifi , gnd the
popula ; terizes
the fragtion of\erhi i i i i signal,
resulting ,in_optical g2 i i i in |optical
pump power and decreases with the increase in input optical power. For that reafson, if
chann to be

increased in order to maintain the output power Similarly, if the channel power drops at the
OFA input, the pumps will need to be rapidly decreased in order to maintain a constant power.

The output power of an OFA can be set by controlling the pump laser output power via pump
current adjustments. The basic scheme for the pump control involves making measurement of
input and output power of the OFA through signal taps and monitor photodiodes, computing
an error signal from the monitor signals and driving the pump power via a high-speed
proportional integral-derivative PID controller that might employ feed forward and feedback
control.

Any error in post-transient output power is known as steady state power offset error and is
related to the post transient ASE level, the channel wavelength and temperature. The time
taken for the OFA to recover to the correct output power (called the power transient settling
time) is determined by the time for the pump controller to respond and the pumping rate into
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the EDF, which is dependent upon monitoring response, controller bandwidth, algorithm
latency, and the Er recovery and Er saturation time constants. The output power transient
settling time is the sum of these parameters and is dependent upon the output power, channel
wavelength and EDF temperature. Generally, a higher output power amplifier will have a
faster output power transient response time. Raising the temperature of the EDF and lowering
the channel wavelength will also decrease the output transient response time.

The inherent ability for an OFA to respond to input transients depends upon two time
constants related to the EDF. First is the Er recovery time constant, which is the time it takes
for pump power to create a change in the population inversion in the EDF. The second is the
Er saturation time constant, which is related to the decay time of the EDF population
inversion. Both these time constants decrease with increasing population inversion; however,
the saiuration rate can be much faster than the Er recovery rate in an operatignal OFA. Both
recovery and saturation time constants are wavelength and temperat “Longer
channgl wavelengths and cooler EDF temperatures result in the ion time
constapt.

Any single channel OFA designed to suppress input power tra ntroller
that opgerates in constant output power mode with a powet ¢ ntroller
algorit];m in operation with its own controller time constant. \ i | input
power [transient enters the OFA, the controller shall S 0 to set
the oufput power level to the correct state.

Consider the OFA power transient r L : th the
controller deactivated. When an inverse s i j i d input
power,| Figure B.1a)) enters the OFANthe\gain o the ) i eously

remainis constant, and so the output poyx power
(Figurg B 1b)). After the input power has ad at ti i i v as a
result of a change in the amplifier ition\at the new lower input power gnd the
output| power rises. P settles at time ¢s at a new| value

corresponding to the mew\np corresponding gain. Although thg post-
transieint gain is high € 5 power is lower than that prior to the input
power tran3|en i € aiting a steady state power offset error. The
magnitude of po i ¢ i 'the input power value prior to and post the step

change, the temp
conditipns.

ASENleyel apd the relative saturation of the amplifier in| these
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