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Anexo |
Hojas caracteristicas

l.1. Chip de ganancia

L COVEGA Corporation
a C O V E G A Single Angled Facet Module (SAF)
: Part Description: 14 Pin Butterfly Packaged SAF

Package Description:1176-2-0-T-S-A

Serial Number: SAF-6662-11736.58.B01
Test Date: 15-Dec-09

| Summary of Test Data |
CW; T (Chip) =28.0 °C, T (Case) =30.0 °C '
Parameter
Operating Current Top 300 mA
Center Wavelength ke 1520.1 nm
ASE Power @ Ige Pase (1P mw
Optical Bandwidth @ Ige BW 133.8 nm
Max Gain Ripple (rms) @ Ioe, Res. BW = 0.01 nm 8G 0.12 dB
Forward Voltage @ Lo Ve 1.31 )
TEC Operation
- TEC Current Irgc 0.20 A
- TEC Voltage Ve 0.35 Vv
- Thermistor Resistance Ryn 10K ($)]
| Steinhart Constants : a=1.129241E-3; b=2.341077E-4; c=8.775468E-8
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TS
SAF Gain Chip Assemblies, A; = 1320 and 1550 nm (Page 1 of 2)

Thorlabs affers two varieties of single-angled-facet gain chips mounted
in a fiber-coupled subassemblies for easy integration intw ECL cavities, /
The SAF117485 is offered for the 1300 to 1400 nm range, whereas the /
SAF11765 is fabricated for the 1500 to 1600 nm range. These devices
are optimized for high gain, high power, broad mnability, and minimal
mode hopping,

SAF11745

Gain Chip in Subassembly

Both devices are superior gain elements for tunable Extended Cavity
Lasers (ECLs) in term of laser stabiliry, output power, and spectral
quality. To achieve these qualities, the SAF gain chips have an angled

waveguide and AR coatings on both ends to virtually eliminate Ideal for Builkding
unwanted reflective feedback from the intra-cavity facet of the gain Emf\‘ﬂ?
asers

chip. In addition, the devices use a proven SOA structure w give
designers of tunable ECLs the highest power and widest tuning range
available in the market.

Gain Chip Subassembly |
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Grafing
Basic Littman-Metcalf Configuration o i o
To simplify integration of the gain chip into an
extended cavity design, Thorlabs offers an open
butterfly package assembly, which couples the output of

- _G.a.tn. Ehin Subaxe iy the normal facet to a fiber pigrail. By using the
assembly, the designer gains the advantage of a fiber-
Isolator coupled ECL cavity.
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Basic Littrow Configuration

The burterfly assembly includes the gain chip mounted
on a thermoelectric cooler such that the gain chip’s
normal facet is pre-aligned with a collimating lens,
optical isolator, and a single mode fiber pigtail. The
optical isolator prevents any unwanted reflections from
an external system from disrupting the ECL in
operation. All devices undergn a monitored burn-in
procedure to assure long-term stability and device

qualiy.
Optical-Electrical Characteristics®
ITEM# SAF11745 SAF11765
Center Wavelength Iy 1290 nm 1320 nm 1340 nm 1506 nm 1550 nm 1600 nm
ASE 3 dB Bandwidth W 60 nm B0 nm - 6} nm 50 nm -
ASE Power @ [ Poyrr 0.4 mW 0.5 mW = 04 mW 0.5 mW -
Peak Gain @ Ipp G - 39 dB - - 17 dB -
Gain Ripple, rms** - 035 dB 14B - 0.14B 0.4 4B
Angled Facer Reflectivicy Ry - 0L005% N01% - 00050 0.0 %
Wormal Facer Reflectiviry R, - 109 - - 10% -
Lateral Beam Exiv Angle B - 26.5" = = 1352 —
Beam Divergence Br a0° 3" 40° ¥ $ad 31° s
[FWHM) 8, 10" 20° 30° 14° 1™ 21"
Oiperating Curremnt Tap - 600 mA H00 mA - 300 mA 500 mA
Forward Voltge Vi - 13V L8V - L1V 14V
Chip Length L - 2.0'mm - - 1.0 mm -

= Loy e BW =01 mm)

¥ Speeificatioms baed e |t cxiral ey sbigaracien, T = 1086, cxicrmal coviey loces < 4B, OWT {Chiph = 29
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SAF Gain Chip Assemblies, A = 1320 and 1550 nm (Page 2 of 2)

The innevarive design of an SAF gain chip is ideal faruse in evremnal ravicy bsers hecanse icvirmally efiminates the nnwanred feedhack
flom the intracavity facer of the pain chip. These devices offer superior peformance in a wide variery of external caviry confipurations.
Shown below are qp:c.u] SAF11748 and SAF11765 ASE FPRCITas, derails on the pnd{:—.ged devices, and the rcsu[umu'ng u.LninE Curves.

SAF Gain Chip ASE Spectra

AN
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2 Thormigtor
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5 [athade £
6 TEC-
Schemalic of Gain Chip in Subassembly
Sample Results Using a Basic Littrow Configuration
12
8
1 SAFi4743 SAF147ES
n ¢
E 4 1 = o "‘\.‘
i r \
I
o -12 I
- |
16 I
-2
-28
1200 1260 1200 1360 1400 1450 1500 1650 1600 1650 1700
WavelEngEn ()
ITEM# 3 £ £ RMEB DESCRIPTION
[saruiTas $ 230000 | £ L73AAL0 € 221950 | ¥ 2a1100 | 1320 s Singh-Auglad-Taot Gaia Cliy i Subssenlly, R = 10% |
| SATTI7RS £ 250000 £ 1.733.000 £ 221950 ¥ 1111100 1550 nm _Sinfle-Angled-Facet Gan Chip Subissembls, B> = 10% |
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SAF1175: CusToM THORLABS SINGLE ANGLED FACET GAIN CHIPIN CUSTOM BUTTERFLY HOUSING

HOUSING AND FIBER DETAILLS

Pockege Outline anc pin-out

PIN IDENTIFICATION

1 TEC +
=8 Therms Lor
3. hermstor

4. Dev Anode
Dev Cathode
& TEC -

ul

Recommended mounting torgue is
10-200z.in ¢ 0.07-014Nm >

BET (x4} /

C oS R

e = i B 1) sy

0+ -2dey &3 55
; PR A [l { |
Lo
156
dimensions in mn
Note : F demotes emission part from chip focet

FC cenotes central axis for emergent gecm

Tikher Toil Jetail ¢ 1220nm wavelength device D

re————————————————100mm +/~100mm ¢ S00uw dinm loose tuke
L/
B B r“" 3
. — J !
T\ ser caen
Boot color: GRAY

OPTION K : Corning HI 1060 ¢ or Nuferrn 1060-XP > Loose Tube / FC/APC
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|.2. Rejillas de difraccion

Ruled Diffraction Gratings

. Highlights Specifications

Highc‘r Efficiencies than Hoingraphic Efficiencies: 60-80% at Blaze A
Gratings (in Littrow)

Oftered in 3 Sizes: Dimensional Tolerances: +0.5 mm
*127x12.7 x 6 mm Ghost Intensities: <0.5% of Parent Line
*25x %S = 6mm Damage Threshold: 350 m]/cm® at
*50x50x9.5 mm 200 ns (Pulsed); 40 Wiem? (CW)

Surface Quality: 60-40 Scratch-Dig

These replicated, ruled diffraction gratings are offered in a variety of sizes and blaze angles. Ruled gratings typically can achieve higher
efficiencies than holographic gratings due to their blaze angles. Efficiency curves for all of these gratings are shown on the following pages
to aid in selection of the appropriate grating.

GROOVES _ 3 DISPERSION
GR13-0303 300 333 12.7 x 12,7 x 6 mm 3 6120 £ 4250 £ 54,40 i 516.80
GR13-0305 300 3.32 127 x 12.7 x 6 mm § 61.20 £ 42,50 £ 5440 ¥ 516.80
GR13-0310 300 1000 ° 36 3.30 127 % 12.7 x 6 mm $ 61.20 £ 4250 £ 5440 ¥ 516,80
GR13-0605 600 500 8° 37" 1.65 12.7 x 12.7 x 6 mm $ 61.20 £ 4250 £ 5440 X 516.80
GR13-0608 600 750 13" 0 1.62 1.7 x 12,7 x 6 mm 5 6120 £ 4250 £ 54,40 ¥ 516.80
GRI13-0610 GO0 1000 s 1.59 127 x 127 x 6 mm § 61.20 £ 4250 £ 54,40 ¥ 516.80
GR13-0616 600 1600 28" 41" 1.46 12.7x 127 x 6 mm $ 61.20 E 4250 £ 54,40 ¥ 516.80
GR13-1203 1200 300 10" 22' 0.82 127 x 127 x 6 mm $ 6120 £ 4250 £ 54,40 ¥ 516.80
GR13-1205 1200 500 il 4 0.80 12,7 x 12.7 x 6 mm % 61.20 £ 4250 £ 5440 ¥ 516.80
GRI13-1208 1200 750 26" 44 0.74 12.7 x 12.7 x 6 mm $ 61.20 £ 4250 £ 5440 ¥ 516.80
GR13-1210 12040 1000 36° 52’ 0.67 127x 127 x 6 mm $ 61.20 £ 42.50 £ 54.40 ¥ 516.80
GR13-1850 1800 500 26" 44" 0.50 127 x 127 x 6 mm 5 61.20 £ 42,50 £ 54,40 ¥ 516.80

_ITEN nes/n (om) | ANGLE (nm/mrac SIZE | s . E £ RMB
GR25-0303 300 300 2 34" 333 25x 25x 6 mm $ 102.00 £ 70.80 £ 90,60 ¥ 861.30
GR25-0305 300 500 4° 18' 3.32 25x25x6 mm § 102.00 £ 70.80 £ 90,60 ¥ 861.30
GR25-0310 300 1000 8" 36’ 3.30 25%x25x 6 mm § 102.00 £ 70.80 £ 00,60 ¥ 861.30
GR25-0605 600 500 8" 37 1.65 25x 25x 6 mm $ 102.00 £ 70.80 £€ 90,60 ¥ 861.30
GR25-0608 600 750 137 0' 1.62 25x25x 6 mm $ 102.00 £ 70.80 £ 90,60 ¥ 861.30
GR25-0610 600 1000 17727 1.59 25x 25x 6 mm $ 102.00 £ 70.80 £ 90,60 ¥ 861.30
GR25-0613 600 1250 22°1' 1.55 25x25x 6 mm § 102.00 £ 70.80 £ 90,60 ¥ 8a1.30
GR25-0616 GO0 1600 28° 41" 146 25x25x6 mm $ 102.00 £ 7080 £ 90,60 ¥ 861.30
GR25-1204 1200 400 13° 53' 0.81 25x 25 x 6 mm $ 102.00 £ 70.80 £ 90,60 ¥ 861.30
GR25-1205 1200 500 17927 0.80 25%25x 6 mm £ 102.00 £ 70.80 £ 90,60 ¥ 861.30
(GR25-1208 1200 750 26° 44' 0.74 25x 25x 6 mm § 102.00 £ 70.80 £ 90,60 X 861.30
GR25-1210 1200 1000 36° 52 0.67 25x25x 6 mm $ 102.00 £ 70.80 £ 90,60 X 861.30
GR25-1850 1800 500 267 44’ 0.50 25x 25 % 6 mm 3 102.00 £ F0.BO £ 90,60 ¥ 361.30

Com) | SIZE | $ £ | € | RMB

GR50-0305 500 4° 18" 332 50 x 50 x 9.5 mm § 179.60 £ 124.60 £ 159,50 ¥ 1,516.60
GR50-0310 300 1000 8" 36 3.30 50 x 50x 9.5 mm 5 179.60 £ 124.60 £ 159,50 ¥ 1,516.60
GR50-0603 600 300 55 1.66 50 x 50 x 9.5 mm § 179.60 £ 124.60 £ 159,50 ¥ 1,516.60
GR50-0605 600 500 8° 37 L.65 50 x 50 x 9.5 mm § 179.60 £ 124.60 £ 159,50 ¥ 1,516.60
GR50-0608 600 750 137 0' 1.62 50 x 50 x 9.5 mm 5 179.60 £ 124.60 £ 159,50 ¥ 1,516.60
GR50-0610 G600 1000 17227 1.59 50 x 50 x 9.5 mm § 179.60 £ 124.60 £ 159,50 ¥ 151660
GR50-0613 &00 1250 22° 1 1.55 50 x 50x 9.5 mm 3 179.60 £ 124.60 £ 159,50 ¥ 1,516.60
GR30-0616 600 1600 28° 41 l.46 50 x 50 x 9.5 mm $ 179.60 £ 124.60 £159,50 ¥ 1,516.60
GR50-1204 1200 400 137 53 0.81 50 x 50 x 9.5 mm $ 179.60 £ 124.60 £ 159,50 ¥ 1,516.60
GR50-1205 1200 500 17°27' 0.80 50 x 50 x 9.5 mm 3 179.60 £ 124.60 £ 159,50 ¥ 151660
GR50-1208 1200 750 26 44 0.74 50 x 50 x 9.5 mm § 179.60 £ 124.60 £ 159,50 ¥ 1,516.60
GR50-1210 1200 1000 36° 52° 0.67 50 x 50 x 9.5 mm 5 179.60 £ 124.60 £ 159,50 ¥ 1,516.60
GRs50-1850 1800 500 26" 44" 0.50 50 x 50 x 9.5 mm $ 179.60 £ 124.60 £159,50 ¥ 1,516.60
7

Handling of Gratings

The surface of a diffraction grating can be easily damaged. by ﬁngerpri.nts, aerosols, moisture, or the sfightest contact with any

abrasive material. Gratings should enly be handled when necessary and always held by the sides. Latex gloves or a similar protective

covering should be worn to prevent transfer of oil from fingers to the grating surface.

Any attempt to clean a grating with a solvent voids the warranty. No attempt should be made to clean a grating other than blowing

off dust with clean, dry air or nitrogen.
\
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Ruled Diffraction Gratings (See Our Website for Enlarged Plots)
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1.2.1 Rejilla de difraccion de 600 lineas/mm
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1.2.2 Rejilla de difraccién de 1200 lineas/mm
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|.3. Objetivo microscopico (10X)

Visible Imaging Objectives

RMS10X

Features
® Infinity Corrected

54X, 10X, 20X, or 40X Magnification

% Achromatic Objective

RMS
(©0800° 238 e

Dbjecive
Thread

D24 mm__ L
(20947

Thorlabs offers a line of RMS-threaded, infinity-corrected, imaging objectives. Optimized for
brightfield imaging, these objectives provide superb field flatness. They are achromatically designed
and have an ultra wide antreflection coating, Our imaging objectives, unlike our focusing
objectives, typically feature shorter working distances and an AR coating for the visible spectrum.

RMS4x

T £ 15580

Warking Distance (WD) ]

Please refir s car websice for
complete models and drawings.

30,9 mm

0,10

£ 17540 £ 121.60 ¥ 148L10 4X 45 mm 18.5 mm
RMS10X § 37130 £ 25740 £ 31970 ¥ 313530 10X 025 18 mm 106 mm 38.8 mm
RMS20X § 43040 £ 29840 £ 38220 ¥ 363440 20X 040 9 mm 12 mm 48.5 mm
RMS40X §$ 77930 £ 54030 £ 69190 | ¥ 658050 40X 065 | 4.5 mm 0.6 mm 48.8 mm
RV E CERCRIPTCN: [ NAMEIDATE:
0.6-24 THREAD (0525
d —
|
{oE00] [ooos]
MIT 2120
Vv
SECTIOH A-A
SPECFICATIONS:
¥ B0 800 1
: . ! THORLABS INC. spwitiis]
TOLERANCES FAME :
RS e EE srecrer: LW - wanerr - TITLED
o ol B 0 B I 10X OLYMPUS OBJECTIVE
e I et Ty [T e REV,
THIZ DRAWING 15 FOR INFORMATION OHLY ﬁ'ﬁ'&-ﬁﬁtﬂ;—. PN O rd
MOT INTENDED FOR MAMUFACTURNG MEREAR: 20 B SR T C ORI TEALE S oy
S AmcE e [DWGL N, |FARLMD.
TR B 1 PR 4754-001 RMSTOX
5 4 a 2 1
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|.4. BOSA

now you se€ the light

el
R |

_ e RFRAGON
{6 PHOTONICS

Technical Specifications E @S n —= TS001_0102_0307

Optical Resolution (@3dB) 80fm (10MHz @1550nm)
Wavelength Range 0 1528-1565nm
Span Range 1 pm to complete range
Wavelength Accuracy @ depends on TLS model
Dynamic Range >80dB

>40dB @=0.33pm (filter width @ 40dB depth)

Close-in Dynamic Range
Y g =>bH0dB @+0.44pm (filter width @ 60dB depth)

Power Range +10 to -70dBm
Sensitivity (@ -70dBm/0.1pm
Power Accuracy @ +1.5 dB
Maximum Safe Total Input +20 dBm
Polarization Dependence ¥ +0.5 dB
Optical Input Test (SUT) SMF; FC/APC (other on request)
Optical Input TLS (probe) PMF panda type; FC/APC (other on request)
Power Requirement 100/110/220v, 50/60Hz
Measurement time 1s for 10nm
Maximum Power 120W
Dimensions (mms3) 440x370x88
Weight 10 Kg
Operating Temperature +15°Cto +35°C

Spectral width, Total power integration,
Power meter, Traces & Markers functionalitics,
Polarization control, Peak search,

Ref. level search, Hold max/min,
Averaging, Automeasure,

Advanced Functions

Macro Fditor Tool (Automated measurements)

Hard disk and External USB storage
Data storage File type: *.IXT, *.CSV, *.jpg
Video recording:*.avi format

BOSA Trace Viewer Application to view and

External Application
analyze traces

These specs are subject to change without further notice. Check the latest status in
www.aragonphotonics.com.
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now you see the light

V]

=

o

ARAGON
S PHOTONICS

Technical Specifications EGE n -= TS001_0102_0307

)

Notes:

(1) Wavelength dependent figures such as accuracy or repeatability are determined
by the TLS. The B@S A is only compatible with selected tunable lasers that
assure the requested quality from the probe. Aragén Photonics recommends the
selection of the best among them, depending on customer needs. Aragon
Photonics recommends the periodical calibration of the TLS according to the advice
of the manufacturer

(2) Sensitivity is defined as signal value > 6x RMS noise value, after averaging,
polarization control and with Lock Trace on. This is given for a TLS probe with a
dynamic relative power flatness of less than £0.02 dB.

(3) Valid for any wavelength and power value (polarization dependence included).
Valid for measurements made with polarization control, in high sampling rate
maode and averaging.

(4) For 10 (63 % of the cases). Typical value: +1 dB.

Valid for software revision 1.1 or higher.
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Anexo Il
Software Monocromador

Dim lambda As Double

Private Sub espera(tiempo As Single) 'tiempo en segundos
Dim tfinal As Single

tfinal = tiempo + Timer
If tfinal > 86400 Then
While (Timer > 0.1): Wend
tfinal = tfinal - 86400
End If
While (Timer < tfinal): DoEvents: Wend
End Sub

Sub inimonoc(lambda)
Dim a, b As String
Dim num As Double
With Worksheets("Medida")

If .ComMonoc.PortOpen = False Then
.ComMonoc.PortOpen = True

End If

g=n

.ComMonoc.Output =a

espera (0.5)

b =.ComMonoc.Input

b =.ComMonoc.Input

b =.ComMonoc.Input
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a = llElll

.ComMonoc.Output = a + Strings.Chr(13)
espera (0.5)

b =.ComMonoc.Input

a="Vv500"

.ComMonoc.Output = a + Strings.Chr(13)
espera (0.5)

b =.ComMonoc.Input

a="F50,1"

.ComMonoc.Output = a + Strings.Chr(13)
espera (14)

b =.ComMonoc.Input

num = ((lambda + 44) *4) + 8
.ComMonoc.Output = "-" & CStr(num) & Strings.Chr(13)
espera (12)
b =.ComMonoc.Input
End With
End Sub

Sub mueve_monoc(nmetros As Integer)
Dim a, b As String
If nmetros >0 Then

a="-"+CStr(4 * nmetros)
Else

a="+"+ CStr(-4 * nmetros)
End If

Worksheets("Medida").ComMonoc.Output = a + Strings.Chr(13)
espera (0.5)
b = Worksheets("Medida").ComMonoc.Input

End Sub

Private Sub BucleMedida(M, N As Integer)

If M =1Then
col=9
If N=1Then
dl=1:d2=2
Else
dl=1:d2=3
End If
Else
col=12
If N=1Then
dl=4:d2=5
Else
dl=4:d2=6
End If
End If
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channelNumber = Application.DDElInitiate(app:="LockinServer", topic:="lockin")
With Worksheets("Medida")

lambda = .Cells(4, col).value
lambdafin = .Cells(5, col).value
lambdainc = .Cells(6, col).value
inimonoc (lambda)
i=9
Do
.Cells(i, d1).value = lambda
.Cells(3, 2).value = midelockin(channelNumber)
.Cells(i, d2).value = .Cells(3, 2).value
lambda = lambda + lambdainc
i=i+1l
mueve_monoc (lambdainc)
espera (0.5)
Loop Until lambda > lambdafin
End With
Application.DDETerminate channelNumber
End Sub

Private Sub CommandButton1_Click()

lambda = 1550
inimonoc (lambda)
End Sub

Private Sub CommandButton2_Click()
Dim inc_lambda As Double
inc_lambda = Worksheets("Medida").Cells(3, 2).value - lambda
mueve_monoc (inc_lambda)
lambda = Worksheets("Medida").Cells(3, 2).value
End Sub

Private Sub CommandButton3_Click()
Strl = "Compruebe que:"
Str2 ="1.- Se ha optimizado el acoplamiento de luz"
MsgBox (Strl + vbCrLf + Str2)
Call BucleMedida(1, 1)
End Sub

Private Sub CommandButton4_Click()
Strl = "Compruebe que:"
Str2 = "1.- No hay curvaturas en los 2 m. de fibra"
MsgBox (Strl + vbCrLf + Str2)
Call BucleMedida(1, 2)
End Sub

Private Sub CommandButton5_Click()
Strl = "Compruebe que:"
Str2 ="1.- Ha realizado un bucle de 28 cm"
MsgBox (Strl + vbCrLf + Str2)
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Call BucleMedida(2, 1)
End Sub

Private Sub CommandButton6_Click()
Strl = "Compruebe que:"
Str2 ="1.- Ha realizado un bucle de 6 cm"
MsgBox (Strl + vbCrLf + Str2)
Call BucleMedida(2, 2)
End Sub
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