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ABSTRACT

This research is the study of an optical amplifier characteristic using Erbium-Doped
Fiber Amplifier (EDFA) system. The input laser source with a center wavelength at 1550 nm is
launched into a 2x1 single mode fiber coupler connecting to 10 meters erbium doped fiber. Then
it is pumped by an external laser source with pumping power and center wavelength at 100 mw
and 980 nm respectively. The output erbium doped fiber end is connected to a single mode fiber
isolator before launching into a photo-detector. Results have shown such a system can be used to
utilize the optical amplifier characteristic study, where the amplifier maximum gain of 20 dB is
observed, and also can be increased by connecting the optical isolator. The optical feedback can
be neglected by using the optical isolators along transmission line, where the amplifier gain
flatness occurs from the output wavelength 1540 to 1565 nm. The frequency stabilized can also
be obtained when modulated input signal is injected into base-band signal, then this principle and

technique can be used to characterize the optical devices for optical communication.
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3.1.3 §Auleunavias ( Fiber Optic Coupler)

' Y o o o - ° 3 A A
Anvloudniuas Wuglnsaimadwnauas famthnuonuaansosamaa

v
' 9

3 Y a a 5)3 = [~/ Ceq A 1 @
IR0 LA Ie Idadesiieme Wugdnsainldlumsiendeunugadeyn viads

oS ' [y a a . . v < o . . 4
ihugnsali 195 miuszuuaings (Switching) uasiafmand (Multiplexing) 14870 Faana

Aa3Un 3.4

A i Y o
U 3.4 wamsgaauloudniuems 1x2

W
T3l Floudniueegaivlondniwas voy 1x2 iulondnhuaanuy Tnue
e lFaunaue1InaY 1310/1550 w1 TWWas TAIMSLENLEIN 50/50 % AoANuduLaIR
a 9 o R~ A [l a e = ) o
JU09nesn 1 Iautlu 100 % deor Tdawesyn 2 aelianudunas 50 % uazwosyn 3 92

] - = o =
Nﬂ?’]ﬂJL%ﬂJlLﬁ\‘l 50 % FIUTWASIVYAAINTITINN 3.1
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MIT191 3.1 uaaesvaziBeavesgaiuloudniem

Operation Wavelength 1310+/-40 nm 1550+/-40nm
Output Port Insertion Loss (dB) Insertion Loss (dB)
Input Port 01 02 01 02
I1 i 3.09 3.10 3.05 322

3.1.4 n30uveumdluNA N I(Fusion Splicer)

d:l 1 9 ad ad d'i [} 9/ v a Y Y 9
msiouaadlvITnmsvnasusndudsmsiFoudordulund i wasaeauduidide
' v
nulaems anufeundaraduloudnivas smiudareveaudulondnihuasvznaousa

s A 1 su dyﬁ A U g 9/ ] C; - [ r 9/
ﬂuﬂ?ﬁl‘ﬁﬂuﬂaiuaﬂymgul HMTYOUADLUUNIIT Lﬁulﬂl!ﬂ'JHWH?N‘V]L"E@MW@ﬂHHﬁ'J%
¥

=1 ] 9 = o a A a -!'i r 3 el A )
louINudReINY MIPYPTONNAVINNTLFOUADAWITUNAIDYILHIE 0.01 — 0.2 dB
v

)

Vv ' ¥V N ¥
luduaouvssma¥evaeiu anudounmlddaroduloud i uaissud1ius=u19in

VW oid a ¢ i a & A A A ' o
‘ﬂﬁ::mulﬂmﬂmmmimﬁm:mwmmaﬂ‘Imwmuiumsm mﬁmwama%umumm

=1

ausouandladesln 3.s

U

3UN 3.5 uananTeudouneloudniuda(Fusion Splicer)

3.1.5 1193 980 nm
p— 3 1 o = o & e
Tuadtoilfamesanueaiu 980 wilumas lumsiluldsuloudniueuesddion Tal

4 a £ o o { o a . . | 1w 9 9/
51?&L'ﬂumeﬁaﬂﬂTﬂﬂmwuﬂmiﬂamuwﬁxﬂuLmUWﬂma(Plgtanl) AvvzUMIaenudulondd
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vuaaioanuazadnlumah iy idaurudulonsdniuas Sdnuaedgii 3.6 Huames
A lFamlugegamgill 20 °c fs +750 °C AuilauaauureiiiosCcw) Mdamsgaga 100

< a4 o {
mW BIa50LAALIIASIDIARIAITIIN 3.2

! ¢
ﬂ“li'ldﬁ 3.2 Lhﬁﬂ\‘li'lﬂﬁmaﬂﬂ‘llﬂﬁ a3 980 nm

Parameter Min Typ Max Unitmw
Threshold current (1th) - 15 20 mA
Operating drive current (1f) E , F, G 250 - - 210 mA
Forward voltage 1.8 : 2.5 Vv
Peak wavelength(Ap) Power in 975 - 985 nm
wavelength band 975 - 985nm 85 95 : %
Monitor detector responsivity 2.5 15 25 HA/mW
Monitor dark current = - 50 nA
Thermistor resistance (at 250C) 9.5 10 10.5 kO
Intended laser operating temperature 20 25 30 s
Laser temperature, R = 10 kQQ 23.5 - 26.5 A
Heatpump current (AT = 50°C If = 300mA) - - 1.2 A
Heatpump voltage (AT = 50°C If = 300mA) E = 2.5 Vv

Laser D]o eii‘
EEEL T
Pl

o

;

[ p o 4 3 e i g : .
3UN 3.6 uernaaiyes YuTugandue1iniy 980 nm uazyaloud 2w (Fiber optic pigtail)
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3.1.6 ifuiuiﬂSN'ILﬂi’Ji(Monochromator)
o /o o Y ~ [ Y ¥ o
WuginsammmhinnisauasnanueInaua1eg 1 la lasausadon
A c:iio’ 3 < o = @

ANueMINaumNAdoIns e leezunswvoslululnsuunoesuandlusdn 37 wanms
o A A~ ) a ; ) ' -
MINUADIUDNNAUYININISTAN(Entrance Slit) LAV ALNOUFIUNTLIN MANNIZNUNNTZ N
ADARINARAI(Collimating Mirror) tazazBoundy lUdunsnie(Grating) Tamnsnnsoziilugi
USumaidenanuenauasteunduldinszannoatmeas udrazdouluinszan

Wiveen lgaaan(Exi st TuluTasuunesildauamnsouanadagli 3.8

i
W

—{— Exit Siit

Collimating

Mirror

thnlsuden

ANVEINAY

3U7 3.8 uaasluTulasuunes
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3.1.7 Hnes Iamaauas
A = v o w é 9/ 91 Qs =K~ d a do o aw o
Wumseadlelumsiasiduasdsdosldsusu I Inaiames Twedias s

1 d‘ ‘& ar Q s 1

%’fﬁﬂiqu 1815-C (Newport) 3108115199 3.3 mmmsmwmmgmﬂuma(l:ull Scale Reading)
20 nW-2 mW (Low-Power) 20 pW-2 W (Low-Power w/Attn) Attn Ao ladIannougs
1R W InfRanes 1Az 2 W-2 kW (High-Power) a1 Tumsgudayaioi(Sampling Rate)
2.5 Hz AWAgeqA(Bandwidth) Nanansnda’ld 9 kbz 1 dyananeidina (Analog Output) 0-2

=

v anumiveuvosdyma iasaDC Accuracy) < £0.5%, £0.25%  1Hufivasgamgi

Q

(Operating Temperature) 18°C f14 28°C Lm:ﬁﬁ’ﬂym:ﬁ'agﬂﬁ 3.9

5199 3.3 LAR9TI0AZIDEAUBININDT TAM LAY

Display Type 3.5-digit LCD
Sampling Rate 2.5 Hz
Full Scale Readings:
Low-Power 20 nW-2 mW
Low-Power w/Attn 20 pW-2 W
High-Power 2 W-2 kW
DC Accuracy <£0.5%, £0.25% Typ.
Bandwidth 9 kHz max
Analog Output 0-2Van1mW
Input Connector BNC
Battery Life 130-180 Stunden
Battery 6 x AA Alkali
Weight [Ib (kg)] 1.5(0.7)

Dimension (W x H x D) [in. mm)] (3.3 (83) x 6.0 (152) x 7.0 (178)

Operating Temperature 18°C to 28°C

Storage Temperature 25°C bis 60°C,
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£ QD Niewport - Power Meter - dodel 1 5—c

20 pWmW W
200 yN Mm% W

[l L

ZERO

A a du o w
3UM 3.9 uaasiinosIAMAIE

3.1.8 Tllndminnes

rﬂuqﬁﬂinﬂumimi3-*:)%’uuaﬁuam‘i%’ufﬁ%’wimﬁsﬁmmﬁu 818-SL(Newport) 111
yiiamsnainhidanon duduguings 133 cm aoudusafiaameandu 400-1100 u1lu
was dauasfianninialdoglugag (Power Range) -90 dBm 4 +33 dBm AIwAziBuA
(Resolution) 0.1 pW AULHUBU(Accuracy) £2% ANUTUTUTU(Linearity) £0.5% 11150

warnadnyae 1aaeg Ui 3.10

511 3.10 nans T Indninei3u 818-SL(Newport)
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a o aqyas ] ) a a ar et i:'] a 2 o o e
wardnAIn19Ae U MA9723A (Anrisw) HistwaziBoadsd Wusiiamsneianinees
wuiloy aevauBINANUEINGY 750-1800 wiTuwas Mdwasfiannsaialdogluys

(Power Range) —60 dBm 014 +33 dBm i uiilunfauseloa(CW) uag-60 dBm 59 +0 dBm

=

dmTuAIUNINITLDgIA(MOD) AWAZIBUA(Resolution) 0.1 pW ANULLUBU(Accuracy)

< = ' L4 o S =
£5%  ANUTIBUdU(Linearity) £0.5% (dUAUAUINA1E Imm  MawAY1gamgil 0°C f

~

50°C eUITOLARIONYME Laaa51N 3.11

QU

b W Al | EABLE
g e o) <

3UN 3.11 uaas TW Tndiinnes3u MA9723A (Anrisu)

ed
3.1.9 guUnIniouy

- Toudnhuaauuu Inusae) - auvdeamiialoudn
o o w

- a3 laToa (1550 nm ) - DTFUNAY
@ L4 s 3

- 19937003 o loa - pszenYa lond)
= I3

- ARUINAINDS FC, ST - LDANDEDG

- Tonaes a9 ToA1iuiers (Microblock

- poagalaalal fiber launch kit)
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Unsal lumsduia ¥R
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- Uaaalouds - 9
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3) fmseuazan(Sieeve) W lnloudniueedsg i 3.14

Sleeve
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Input Power Output Power (mW)

(mW) ﬂ%&‘ﬁ 1 ﬂ%ﬁﬁ 2 ﬂ%\!‘ﬁ 3 !ﬁéﬂ
0.034 1.33 129 i 1.5, 1.31

0.069 3.61 3.65 3.62 3.63

0.105 11.62 11.59 11.63 11.61
0.143 16.13 16.15 16.12 16.13
0.182 18.91 18.88 18.87 18.87
0.223 20.65 20.69 20.67 20.67
0.265 21.96 21.97 21.98 21.97
0.309 2291 22.94 22.93 22.93
0.356 23.69 23.71 23.65 23.68
0.405 24.32 24.27 24.29 24.29
0.456 24.92 24.95 24.94 24.94
0.509 2531 25.28 25.25 25.28
0.567 25.68 25.65 25.66 25.66
0.627 26.08 26.11 26.01 26.08
0.691 26.35 26.41 26.34 26.37
0.759 26.64 26.67 26.66 26.66
0.834 26.98 26.95 26.94 26.97
0913 27.21 27.19 27.23 27.21
1.000 27.49 27.45 27.51 27.48
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M3V 4.2 LAAIOATIVIYTYYIM(Gain) INYUAVADIVOIT Y IHUAIDUNA

Input Power (mW) Gain (dB)
0.034 15.86
0.069 17.21
0.105 20.44
0.143 20.52
0.182 20.16
0.223 19.67
0.265 19.19
0.309 18.71
0.356 18.23
0.405 17.78
0.456 17.38
0.509 16.96
0.567 16.56
0.627 16.19
0.691 15.81
0.759 15.46
0.834 15.09
0.913 14.74
1.000 14.39
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Pump Power Output Power (mW)

(mW) ﬂ%&‘ﬁ 1 ﬂ%v’qﬁ 2 ﬂ%a?; 3 m’éﬂ
5 1.04 1.08 1.03 1.05
10 2.06 2.01 2.05 2.04
15 2.37 2.33 2.38 2.36
20 279 2.78 2.81 2.79
25 2.98 2.96 2.99 2.98
30 3.09 3.14 3.11 3.11
35 3.19 3.21 3.18 3:19
40 3.28 3.31 4.29 3.29
45 3.36 3.34 3.35 335
50 3.41 3.44 3.42 3.42
58 3.47 3.45 3.48 3.47
60 3.49 3.51 353 3:51
65 3.55 3.56 3.54 3.55
70 3.61 3.59 3.62 3.61
75 3.63 3.64 3.62 3.63
80 3.64 3.69 3.66 3.66
85 3.72 3.72 3.71 3.72
90 375 3.76 3.75 3.75
95 3.78 3.78 3.76 3.97
100 3.79 3.81 3.78 3.79
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ﬂ']i’lﬂﬁ 4.4 LLTAIDMIIVETY iyﬂﬁm(Gain) HMoUNUMIUDIarDs Uy

Pump Power (mW) Gain (dB)
5 13.22
10 16.11
15 16.74
20 17.47
25 17.75
30 17.94
35 18.05
40 18.18
45 18.26
50 18.35
55 18.41
60 18.46
65 18.51
70 18.59
75 18.61
80 18.65
85 18.72
90 18.75
95 18.77

100 18.79
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Signal Wavelengh Output Power (mW)
(nm) afefi1 | afafiz | a¥efiz | mdm
1520 0.063 0.066 0.062 0.064
1523 0.203 0.205 0.201 0.203
1526 0.938 0.935 0.937 0.937
1529 2.868 2.869 2.866 2.868 3
1532 3.348 3.345 3.346 3.346
1535 1.078 1.079 1.077 1.078
1538 0.486 0.484 0.486 0.485
1542 0.444 0.444 0.443 0.444
1545 0.453 0.454 0.456 0.454
1548 0.407 0.406 0.406 0.406
1551 0.357 0.355 0.356 0.356
1554 0.308 0.307 0.305 0.307
1557 0.254 0.251 0.253 0.252
1561 0.177 0.178 0.175 0.177
156477 0.71037' 0.104 0.103 0.103 N
1567 0.055 0.058 0.054 0.056
1570 0.054 0.055 0.053 0.054
1573 0.051 0.054 0.053 0.053
1576 0.049 0.053 0.052 0.051
1580 0.051 0.049 0.052 0.051
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4.2.6 HAYBIDATVLNUAYY 194 Gain) NEUAUANNLIADY
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VINHANITNANBIVBIATENINMTDIT Y INLTUDIA WA BUANUEIAT NN
Ay v o a as kY ~ A Ao w a 9 @
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M1 4.6 1AAIBATIVOWTYYI4(Gain) NBUFUANUIIADY

Signal Wavelengh (nm) | Gain (dB) Signal Wavelengh (nm) | Gain (dB)
1520 1.07 1551 8.52
1523 6.09 1554 7.88
1526 12.73 1557 7.02
1529 17.59 1561 5.49
1532 18.26 1564 3.14
1535 13.34 1567 0.49
1538 9.87 1570 0.33
1542 9.48 1573 0.25
1545 9.58 1576 0.09
1548 9.1 1580 0.09
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427 msmmamiszansmwlumsudasmds
(Power Conversion Efficiency, PCE)
1 H =y =Y o s { r é
PCE iWlumnvendalszantnmlumsudassisamenidonlsdsussuy o

VUTAITIAUNIHUDITE ULV YU IO IUINIINAUAITT 4.2

HE = (P signal -out F signal —in ) 4.2)

P

pump

NANIIMIUIULEAY LAGIN15 197 4.7

13199 4.7 uaasmszansmmlumsuaaiids (PCE)

Input Power (mW) | Output Power (mW) PCE PCE(%)
0.034 1.31 0.013 1.3
0.069 3.63 0.037 3.9
0.105 11.61 0.115 11.5
0.143 16.13 0.159 159
0.182 18.87 0.187 18.7
0.223 20.67 0.204 20.4
0.265 21.97 0.217 21.7
0.309 22.93 0.226 22.6
0.356 23.68 0.233 233
0.405 24.29 0.239 23.9
0.456 24.94 0.245 24.5
0.509 25.28 0.248 24.8
0.567 25.66 0.251 25.1
0.627 26.08 0.255 25.5
0.691 26.37 0.257 25.7
0.759 26.66 0.259 25.9
0.834 26.97 0.261 26.1
0913 27.21 0.263 26.3
1.000 27.48 0.265 26.5




0.3

'L‘J'JO.QS

@]

a

>

2 0.2

o

o

(0

50.15

2

©

=

S

S 0.1

o

=

(@]

B0.05
0

1.31

11:8

B o
(9p] <
™~

18.9
22

[q\]
Output Power (mW)

25.7

UM 4.8 uanans sz PCE nazidwaaunidne

26.4

27

27.5

8.



79

s

{ a 3 1 s 3/ .3 4 o w y 1o
13U 4.8 smmunns i IdTinn Wugadhuduldwudemdnnniu Afduas

" i Y .
ﬁ"ﬁlxuﬂ’a’lmmq\‘l LLEWN’n’ﬂﬂ‘iWmﬁl'ﬂﬁﬂuLL'ﬂ‘ﬂﬂu‘h”Nﬁ%sﬁﬂ’liﬂﬂﬂ’ﬂ‘H’NﬂMﬁWE"NLLN’au‘v‘gﬂ
=

9 Aeszuulugrusndamsanovaunsdomsvoodaynyin 147 QRIS P RTHL R RTE RGITR

wzlgnsmsaoutiosas WownnafansdufIvesssULVITULNY AesasIn1S

a9

)

P [N @ dy :r, A :; & - o a g o w [ a o
LﬂﬁfJ“LJ3$ﬂUWﬁQQTHN1Q’ﬂﬂ1u8WUHHL3Nﬁ]a‘iﬂﬂ“ﬂ PITTVVUIUIUDANATOUTINA A5 aND

=

e = = o o YV o =1 " Y 1y
MNGITAVBITTUVBYN 29.4 % WumsvendslSunuimdeniiuszuuidy 100 g udq 14

Mdue1Anm 29.4 du

4.2.8 mInnamdszansmwlumsuasmanlousy
(Quantum Conversion Efficiency, QCE)
1A = a a o @ o et v o A = Y w
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ﬂ as oy 2 ﬂ ] a a @ o
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o v =
mum"lﬂmﬂﬁwmsw 4.3

q.
QCE - PCEX signal (4‘3)
pump
liio My = 1550 nm
A = 980 nm

pump

1Anasansen 4.8

M13197 4.8 A1lszaniamlumsudasmanioudu (QCE)

Output Power (mW) QCE Output Power (mW) QCE
1:31 0.021 24.94 0.388
3.63 0.059 25.28 0.392
11.61 0.182 25.66 0.397
16.13 0.251 26.08 0.403
18.87 0.296 26.37 0.406
20.67 0.323 26.66 0.409
21.97 0.343 26.97 0.413
22.93 0.357 27.21 0.416
23.68 0.369 27.48 0.419
24.29 0.378 = -
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Erbium-Doped Fiber

Newport's Erbium-Doped Fiber pro-
vides the basic building block to fiber
optic amplifiers used in broadband
optical networks and CATV applica-
tions in the 1550 nm fiber optic trans-
mission window. Having an erbium
dopant concentration of 220 ppm. and

co-doped with alumina, this fiber can
deliver gain-efficiencies in excess of
35 dB/mW, when pumped with a 980
nm laser diode. Small signal gains of
greater than 20 dB have been achievec
with only 12 m of this fiber, over a
gain bandwidth of greater than 20 nm

Specifications

Model F-EDF
Operating Wavelength 980/1550 nm
Index Profile Step
NA 0.21
Mode Field Diameter @ 1310 nm 35m
Cladding Diameter 125/245 pm
Efficiency w/980 nm Pump 3.83 dB/mW
Absorption @ 1535/978 nm 5.5/5.2 dB/m
Cut-off Wavelength 880 nm
Background Loss 3.1 dB/km

Typical amplificr gain vs 980 nm pump
power. Note that amplifier gain performance
is affecled by inpul sipnal wavelength,
bandwidth and saturalion level

Phone: 1-300-222-6440 * Fax: 1-544-253-1680
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MANUIN V. Laser Diode Driver

LASER DIODE DRIVER "CCC"

Common laserdiode Cathode and photodiode Cathode

TECHNICAL DATA:

- dimension: 26 x 53 mm?

- supply voltage: min. 2.7 VDC (Upp + 1.0 VDC) up to 6.0 VDC
- max. laser diode current: typ. 120 mA

- adjustable monitorcurrent: 7.2 pA ... 360 JA

- laser diode power adjustable from 0 bis max.

- laser diode power independent from supply voltage

- low noise

LASERDIODE PINNING:

1) laser diode anode

2) laser diode cathode and
photodiode cathode = case

3) photodiode anode

LD /l/ PD

laser diode power adjust laser diode current monitoring
turn left — less power 1 mV = 1 mA laserdiode current

photodiode

anode supply voltage +

laser diode cathode
photodiode cathode
common case

laser diode forward voltage
monitoring [V]

LD-socket - T Lrest CRERIO '
(optional) A b R I R A IS VA AL séurgglyvollage—

laser diode anode

max. monitorcurrent adjust
turn right — less power photodiode current monitoring
turn right — Ri = 50 kQ 1 mV = 1 pA monitor current

turnleft — Ri= 1kQ

ROITHNER LASERTECHNIK

A-1040 VIENNA, SCHOENBRUNNER STRASSE 7, AUSTRIA
TEL: +43 -1- 586 52 43-0 FAX: +43 -1- 586 52 43-44
office@roithner-laser.com www.roithner-laser.com




MANHIN A. Optical Power Senser

TEST PERFORMANCE SHEETS
FOR
OPFETICAL POWER SENSOR
MAS723A

Sarial No. M ST 2¢S

The test sheets were made afrer the
carefrl inspection of yorr instrument.

The specification-items other than
following descriptions were also examined
and found to be perfect.

ANRITSU CORPORATION
Inspection Dept.
Measuring Instruments Div.

Date MAR. 1.19%
Temperature LY T
Relative humidity P %

Tested by %/, Qjﬁ”lal?fbjaf/@{;

[nspected by /V- VMW

[

89
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OPTICAL POWER SENSOR '
MAQ723A M 282¢/
No. INSPECTION ITEM SPECIFICATIONS MEASURED VALUE REMARKS
. Visual Inspec-
tion
11 Construction /94‘-1775(
1.2 Appearance /Q/C"O'“ff{
1.3 Mechanical
Operation gt !7(.
4
2 Electrical &
Optical
Performances
2. Wavelenght 0.75 to 1.8um ;M
22 Element used Ge diode /f C
4.3 Active area dia. | ¢ Lmm W
2.4 nput type /€ Conector
adaptor /&Lﬁfo"d
2.5 Level range -60 to +3dBm (CW) ;
-65 to +0dBm (MOD) Dot |5t 1008
7
3. Overall charac-
teristics
3.1 Measurement +5% at-10dBm, +2./ %| 0.85um
accuracy 0. 85 1.3,1.55um
Gl 2.0 % | 1.3um
— 2/ 9%\ 1.55um
3.2 Temperature Use;0 to 50°C @ﬂ’r;—f’t
range 4
Kl Ambient temperature,rated range of use : 0 to 40°C




NAKNUIN 3. Laser 980 nm
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PimW) VFCV) Im(mA)
4 |

AEE.B —L | : ;
T |
a2 ) 4.0
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108. @ —E/J__—IF——____ '! ' : | E
T~ S I —2.a
T b o - Py -
T L '] I -
i L 1Yy -

R s — ’ B 1.6
i ,/f///fiﬁw_xww """ i P =

B Ej - T JI4-(I'Te-.,..-’;mv'”| T T 3 T T T T T T T T T T T T T T T T II ll T T T -
i 36 (Y] 96 12a 156 180 2. 240 276 306
Forward Current (mA)
Device Ser No.: P47200.1 Software Name 980 new 017

Chip Ser No. 4600D-I1126 Tester ID ACOLLINS
Date 10 Jul 99 05:38:24 Node no. 38
Case temperature 25 Deg C unless stated
Monitor dark current (na) 1.20
Threshold current (mA) 16.49
Laser forward current @ 150mW facet power (mA) 189.8
Fibre power @ 150 mW facet power (mwW) Li3Y
Monitor photodiode current @ 150 mW facet Po (mA) 1.20
Monitor Photodiode Responsivity (UA/mW) 11.60
Forward Voltage @ 150 mW facet power (V) L&D
Laser Current for 60 mW & 70 mW Fibre Power (ma) 118.2 134.7
Laser Current for 80 mW & 90 mW Fibre Power (mA) 151:.2 167.7
Laser Current for 100 mW & 110 wW Fibre Power (mAi) 184.2 200.6
Laser Current for 120 mW & 130 mW Fibre Power (mA) 217.6 280.1
Laser Current for 140 wW & 150 mW Fibre Power (ma) 283.1 288.6
Linear Power & Current (-20 - 7% Deg C) (mW) (ma) 118.5 218.6
Rated Power & Current (210 mA limit) (mW) (ma) 113.7 210.0
Rated Power & Current (250 mA limit) (mW) (ma) 118.5 218.6
Rated Power & Current (300 mA limit) (mW) (mA) 118.5 218.6
Rated monitor current (250 mA limit) (ma) 1,35
TEC Current @ If=286 mA; 75 Deg C Case (A) .94
TEC Voltage @ If=286 mA; 75 Deg C Case (V) 2.21
Thermistor Resistance @ 25 Deg C (kOhms) 9.90
Monitor Current (250 mA rating) 25 Deg C (ma) 1.39
- Fibre. Power (250 mA rating) 25 Deg C (mwW) 120.8
Fibre Power (250 mA rating) -20 Deg C (mwW) 121.8
Fibre Power (250 mA rating) 75 Deg C (mwW) 118.5




FINAL TEST

Tester ID:
| ACOLLINS
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Date: 10 Jul 99
Time: 05:19:02

B
;[ [P e TR 11017 nl | RPN [ [
Hﬁ,
[dB) ............ /J : T EEEEE L e
h"” ......... ........ }h‘{[ 5
=40 AR A A : LT
969 . B3 (nm) 973.83 989.83
RES .2 nm SENS -28 dBm
Case temperature 25°C Software 980 _new_ 017
-~
Submount temperature 10 kOhmn
Laser current 189.77 mA
RMS Centre wavelength 981.1 nm
Test head PACKAGE
RMS width @ -13 dB 1.37 nm Device type : LCO1#-20
Device Serial no.: P47200.1
Chip Serial No. 4600D-I1126
Node no. 38




NANUIN 9. Photo Detector

Detector Calibration Report

Detector Model Number:
Detector Serial Number:
Attenuator Serial Number:
Operator:
Calibration Traceable to NIST Number:
Calibration Date:

Calibration Temperature:

Complies with ANSI/NCSL Z540-1-1994

93

) 1

QXD Newport
Newport Corporation

1791 Deere Avenue. Irvine, CA 92606
Telephone: 949-863-3144

Facsimile: ~ 949-253-1300

2

QD Newport

SN J_lﬁmo
818-SL CAL[BED B

DATE[ 10
9190 DUE

DD MMM YY

9190 '
Mary Ann S.
844/260986-99
10-FEB-2000
23.0 *0.5°C

Please remove & apply
calibration sticker to the
instrument as required.

Table 1. Responsivity [A/W]: Detlector Without Attenuator
Lambda | 0 10 20 30 | 40 se 60 70 80 90
! ] Pae—
400 | L7680E-l | 19334E-1 | 2.0182E-1 | 22463E-1 | 23698E-1 | 24950E-1 | 26068E-1  2.7122E.1 | 28084E.1 | 28981E.1
500 | 2982SE-l | 3.0640E-I | 3.0403E-1 | 32100E-l | 3279E-l | 334521 | 3AOT0E-1  3.4695E-1 | 35278E-1 | 3.3857E-1
| 1 =
600 i| 36410E-1 | 37011E-1 | 3.511E-1 | 3.8043E-1 | 3.8543E-1 | 3.9054E-1 | 3.96TIE-1  4.0211E-1 | 4.0768E-1 | 4 1255E-1
700 |‘ 4.1714E-1 4.2189E-1 4.2646E-1 4.3121E-1 4.3571E-1 4.4017E-1 4.4501E-1 4.4942E-1 4.5415E-1 4.5873E-T
800 | 4.6324E-1 | 46770E-l | 47245E-1 | 4.7692E-1 | 4BIS6E-1 | 4.3629E-1 | 4.9106E-1  4.9584E-1 | 5028361 | 5.0390E.1
I i e
900 | SM039E-1 | S.0S92E-1 | S.0793E-l | S52256E-1 | 5.2395E-1 | S.2785E-1 | S.3140E-1  S3IS0E.1 | 5307361 | 3.2574E.1
1000 4 5.0620E-1 | 4.9984E-1 | 4.7298E-1 | 43812E-1 | 3.9066E-1 | 33511E-1 | 2.7403E-1  2.2344E-1 | 18477E-1 | 151S8E-1
i |
1100 :i 1.2172E-1 ! ;
Responsivity versus Wavelength
Detector Without Attenuator
5.5E-1~ e - —
R ¥
e SOE s —
s asprs .
P :
0 $.0E- )= — e o—
n :
385E-1S
s =
i 30ES e
v =
; 2.5E-1=
t 7 L) R
. :

L LSE1S

[AIW]

LOEIS S —
400 50 500 550

Wavelength [nmj
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Detector Calibration Report

Newport Corporation
1791 Deere Avenue, Irvine, CA 92606
Telephone: 949-863-3144

Facsimile:

949-253-1800

Detector Model Number: 818-SL
Detector Serial Number: 9190
Attenuator Serial Number: 9190
Table 2. Responsivity [A/W]: Detector With Attenuator

Earbdi 0 o | 10 30 10 50 60 | 70 80 90 |
400 1.9820E-4 | 23026E-4 | 2.5138E-d | 2.8491E-4 | 29425E-4 | 32M49E-d | 3.6782E-4 ‘ J8SS8E-4 | 37987E4 | 3.7289E4 |
500 3.0353E-4 | 3BI17E-4 | 3.9957E-4 | 42832E-4 | 4.6399E-4 | 4.8998E-d | 4.9824E-4 ‘ 4.3819E-4 ; 4.6487E-4 | 4.4264E-4 |
600 43743E-4 | 44317E-4 | 449414 | 4.5095E-4 | 444B0E-4 | 44347E-4 | 4.5628E-4 | 4.9030E-4 | 5.5476E4 6.3984E4 |
700 TA510E-4 | 7.6426E-4 | 7.9360E-4 | S.1087E-4 | 8.1964E-4 | 8.2350E-4 | B.2420E-4 | 8.2241E- i 8.1958E-4 TMBE-Q
800 8.0917E-4 | 8.0342E-4 | 7.9782E-d | 7.9186E-4 | 7.8463E-4 | 1.7768E-4 | 1.7076E-4 | 7.6384E4 | 7.6022E4 | 7.5089E-4 |
900 7.4256E-4 | 7.3734E-4 | T2730E-d | TA666E-4 | 7075264 | 6.9512E-4 | 6.8614E-4 | 6.7204E-d | 6.5987E-d | 6.4288E-4 |
1000 6.2124E-4 | 5.9326E-d | S.5475E-4 | 5.0935E-4 | 4.5223E-4 | 3.8824E-4 | 3.1902E-4 | 2.6197E-4 | 2.1770E-4 | 1.7972E-4
1100 1.4529E-4 )

B - - ]

(AW

Responsivity versus Wavelength
Detector With Attenuator

Wavelength [nm]
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Newport Corporation

1791 Deere Avenue. Irvine.
Telephone: 949-863-3144
Facsimile:  949-253-1800

QD' Newport

CA 92606

Detector Model Number: 818-SL
Detector Serial Number: 9190
Attenuator Serial Number: 9190
Table 3. Calibration Factors: Detector Without Attenuator
Laibida l 0 10 20 30 40 50 | 60 70 80 90
100 ii 5656E40 | SIT2Es0  4721E+0 4452640 | 4.220E+0 | 4.008E40 | 3836E+0  3.687E+0 3S61EX0 34SIED |
500 3.353EH0 326400 - 3B4E+0 3.0IE40 | 3.049E+D | 2989E+0 | 20935E40 | 2882640 2833E<0 | 2 89E0 |
600 2746E40 | 2702E+0 2666E:0  2.629E+0 | 2.504E+0 | 2554E+0 | 252IE0 | 2487E00 2453640 2424E40
00 TI3I0EY0 2345E+0 2319E40 | 2295E+0 | 2272E+0 | 2.247E40 . 2225E+0  2202E+0  2.180E+0 |
—— - [ ——— S — ',, B T I — —— '
800 | 1138640 2I17E+0  2097E+0 | 2077E40 | 2.0S6E+0 | 2.036E40 . 2.017E+40  198SE+0 . 1977E+0
900 { 1.959E+0 | 1938E+0  1.931E+0  19UE+D | 190IE+0 | 1.894E+0 | 1882E40 | I SBIE+0 [ 884E+0 . 1.902E+0
1000 | 1937E+0 | 2001E+0  2.114E+0  2282E+0 | 2.560E+0 | 2984E+0 | 3.649E+0 | 44TSE-0 5412640 6S9TERD |
oo || s215e+0 : ‘ o 5
Table 4. Calibration Factors: Detector With Attenuator
Lambda 0 10 20 30 40 50 | 60 | 70 80 90
400 5.045E+3 | 4343E+3  3.978E+3  3510E+3 | 3.398E+3 | S.1IE+3 | 2719E+3 | 2593E¢3  2633E+43 2683643
500 2.677E+3 | 2623E+3  2503E+3  2335E43 | DISSE#3 | 2.041E+3 | 2.007E+43 | 2.048E¢3  2ISIES3 | 2.259E43
600 2286E4Y | 2256E+3  2225E+3  22I8E+3 | 2048E43 | 2255E43 | 2.192E43 | 2038E:3 I B03ESD 136343
700 L398E43 | 1308E+3  1260E+3  1233E+3 | 1220E+3 | L2ME+3 | L213E43 | 1216Es3 1220643 | 1227643
800 1.236E+3 | LMSE+3 | 1.2S3E43  1263E+3 | 1274E+3 | 1286E+3 | 1297E+3 | 1.309E43  1315E+3 | 1332643 |
i | | §
900 I34TE43 | 13S6E+3 ' L3TSE+3 1395Es3 | LAISES3 | LA39E4] | I4STE®3 | LAS6E43  ISISEF3 | I336E43
1000 LOIOE+3 | L68E¥3  LBO3E€3  I963E+3 | 2211Es3 | 2ST6E+3 | 3.A3SE$3 | 3BITESS | 4593E43 | 5.564E+3
1100 6 883E+3 o
Wavelength Range Accuracy Over the Range Accuracy Over the Range ;
|
WITHOUT the Attenuator WITH the Attenuator :
400 - 1100 ' 2% 2%
. o . _ REVA.4

RO N PO |
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