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1310nm 60nm Single Mode Tunable
Filter

® Product Description

High-speed tunable bandpass filter. As a two-port optical module, the input
port receives broadband multi-wavelength light and only a small portion of the
incident signal within the passband is allowed to pass through the filter and
directed to the output port. The center wavelength of the selected band can be
tuned to anywhere within the operating wavelength range. In our design
flexibility, transmission bandwidth, wavelength tuning range can be
customized. The voltage-controlled filter requires no moving parts, has fast
tuning speed, and is compact and small in size. Our filters are used as
suppression filters in optical systems to improve laser signal-to-noise ratio in
wavelength scanning engines of optical spectrum analyzers (OSAs) and in
system diagnostic communication systems.
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® Part Number
TOF-1310-500-60-SA

® Product features

High-speed wavelength tuning . Wide operating wavelength range .
Flat-top/Gaussian filter shapes. No moving parts. Over 1 billion cycles

® Application area

Optical spectrum analyzer engine. ASE noise suppression, Optical channel

diagnostics .  Test and measurement instruments. Channel selection for

wavelength lockers

Parameters

Dimensional Drawing
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Gaussian
Tunable Filter

- mn_ A Ll

Input Output

Technical parameters:

Center wavelength = 1060, 1310, 1550, 2000 = nm
Tuning range[1] - 60 80 nm
Tuning resolution - 0.1 - nm
Insertion loss[2] 2 3 4 dB
Bandwidth @-3dB - 1 1.2 nm
Bandwidth @-20dB = 10 = nm
Sideband suppression = 30 = dB
PDL (SM fiber only) - 0.15 0.35 dB
PMD (SM fiber only) - - 0.5 ps
Extinction ratio (PM fiber only) 18 23 = dB
Return loss 40 - - dB
Operating power (CW)[3] = 0.5 15** W
Operating temperature 0 20 60 °C
Storage temperature -10 - 70 °C
Dimensions - 43 L x43Wx20H - mm

[1]. Longer wavelength and larger tuning range.

[2]. Small core fiber has greater loss. Loss data tested with broadband light source
without connector.

[3]. Supports customized service of high operating power up to 15W.
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Test light source spectrum

// AQ6375E OPTICAL SPECTRUM ANALYZER //
<DFB-LD ANALYSIS>

SMSR: 5.89dB OSNR:  15.05dB(/0.10nm)
PEAK'WL: 1956.6000nm PKLEVEL: -19.14dBm o 20.8254nm
20.00dB WIDTH:  135.9838nm CTR WL: 1943.9120nm Ko:  48.9398nm
MODE OFFSET:  -37.3000nm POWER: -19.44dBm

<Meas. Conditions>
START:|  1831.600|nm STOP:|  2081.600|nm CENTER:|  1956.600|nm SPAN: §
res{  05nm  sensMID ] AVG sMpL  2501(A)

0.9 ; :

-19.1
dBm

-39.1

-59.1

10.0
de/D

-79.1

-99.1

1831.600nm in Vacuum 1956.600 nm 25.00nm/D 2081.600nm

we [nol |B vt auT BNEEYS .
N REF CTR [ ‘OTH ‘ ‘ RPT ‘ SGL

Measured spectrum

// AQ6375E OPTICAL SPECTRUM ANALYZER //
<FILTER-PEAK ANALYSIS >

2023 Aug 09 11:02

PEAK WL: 2020.1100nm PEAK LEVEL:  -61.80dBm
CENTER WL: 2019.9922nm SPECWIDTH:  0.9491nm
CROSS TALK:  -1.68dlB(L) -1.93dB(R) [CTR+ 0.400nm]

RIPPLE: 3.689dB

<Meas. Conditions>

START{ 2010.000jnm  sTOP{ 2030.000]nm CENTER:_2020.000]nm spani _ 20.0]nm

-51.8

-101.8] . :
£ 2030.000nm

2010.000nm
SMO <
e o | s |l

AUT
CTR

SWI
1-2
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// AQ6375E OPTICAL SPECTRUM ANALYZER //

2023 Aug 09 11:07

<FILTER-PEAK ANALYSIS > TE DSk
PEAK WL: 2014.9300nm PEAK LEVEL:  -58.09dBm 1
CEMTER WL: 2014.9573nm SPECWIDTH:  1.1174nm 7BLE
CROSS TALK:  -1.76dB(L) -1.22dB(R) [CTR+ 0.400nm] igtg
RIPPLE:  0.000dB JBLK
<Meas. Conditions>
sTART| 2005.060nm  STOR 2025.060)nm CENTER] _2075.060]nm span:_ 20.0]nm
-48.1 ' | : : : : : '
|‘ ‘ I‘ _ I‘ | A - LRI R B
| 1 ‘ ‘ ‘Hmh il RN
-98.1 H‘ H‘ | |H :
2005.060nm in Vacuum 2015.060nm 2.00nm/D 2025.060nm

SWP | SMO
1-2 ‘OTH‘ ‘ RPT

// AQ6375E OPTICAL SPECTRUM ANALYZER //

2023 Aug 09 11:10
E

<FILTER-PEAK ANALYSIS >

PEAKWL: 2010.0900nm PEAKLEVEL: -54.02dBm P
CENTER WL: 2009.9861nm SPECWIDTH:  1.2096nm /BIK
CROSS TALK:  -1.46dB(L) -1.08dB(R) [CTR+ 0.400nm] ! ;gtg
RIPPLE: 0.000dB o GFIX /BLK
<Meas. Conditions>
START| 2000.090]nm  STOP: _2020.090]nm CENTER{ _2010.090]nm spAN{__ 20.0jnm
440 T : : . : ; : :
-54.0
dBm|
-64.0
74.0;
5.0
dB/D
-84.0
-94.0 ‘ :
2000.090 nm in Vacuum 2010.090 nm 2.00nm/D 2020.090 nm

AUT  AUT EIUR T
OFS ANA BIieN R
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// AQ6375E OPTICAL SPECTRUM ANALYZER //

www.idealphotonics.com Q

<FILTER-PEAK ANALYSIS >
PEAKWL: 2005.1200nm
CENTER WL: 2005.0339nm
CROSS TALK:  -1.51dB(L)
RIPPLE: 0.000dB

PEAK LEVEL:
SPEC WIDTH:
-0.91dB(R)

[CTR+ 0.400nm]

-51.04dBm
1.2589nm

<Meas. Conditions:>

START{ _1995.160)nm

n sTop{_2015.160/nm CENTER:|_2005.160]nm
res{ __ 005jnm  sens{MiD | sMpL_ 2001(A)
-41.0 : ; : : ; ; ;

-51.0
dBm

-61.0

710
5.0 B |
w1
s1.0 |
Tl
ol
1995.160nm

// AQ6375E OPTICAL SPECTRUM ANALYZER //

2.00nm/D 2015.160nm

AUT [ swe | smo
et 27 [3] [ o | <= R

<FILTER-PEAK ANALYSIS >
PEAK'WL: 2000.0500nm
CENTER WL: 2000.0359nm
CROSS TALK: -1.68dB(L)
RIPPLE: 0.000dB

PEAK LEVEL:  -47.30dBm
SPEC WIDTH: 1.2439nm
-1.26dB(R) [CTR% 0.400nm]

<Meas. Conditions >

sTART| _1990.040]nm
N s

STOP:;|  2010.040|nm

CENTER_2000.040]nm

span:__ 20.0)nm

373 ; ;

-47.3
dBm

-57.3

SMPL 2001(A)

2010.040nm

-87.3 : ;
1990.040 nm in Vacuum 2000.040nm 2.00nm/D
AUT AUT | SWP | SMO
SRC giaam CTR |1-2 | OTH
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// AQ6375E OPTICAL SPECTRUM ANALVZER // 2023 Aug 09 11:17
<FILTER-PEAK ANALYSIS >
PEAK WL: 1994.9100nm PEAK LEVEL: -44.65dBm
CENTER WL: 1994.9483nm SPECWIDTH:  1.2892nm
CROSS TALK:  -1.57dB(L) -1.09dB(R) [CTRz 0.400nm]
RIPPLE:  0.000dB

<Meas. Conditions>

-34.6

-44.6)
dém)

-54.6

-84.6

START{ _1984.930]nm
Res|__ 005]nm

stor{ 2004930Jnm  CENTER{ 1994.930]nm 0
sensiMID_ ] SMPL{__ 2001(A)

1984.930 nm

in Vacuum 1994.930nm 2.00nm/D 2004.930nm

WL | NOI PO ~ur POl AuT [ swe | sMo| | por | sqr S
SHE | SHF | MSk ofs ANA e CiR |12 |OTH s

// AQB375E OPTICAL SPECTRUM ANALYZER // 2023 Aug 09 11:18
<FILTER-PEAK ANALYSIS > O )
PEAKWL: 1990.0700nm PEAKLEVEL: -41.61dBm R IER o
CENTER WL: 1989.9531nm SPECWIDTH:  1.3539nm DiFIX VALK
CROSS TALK:  -0.90dB(L) -0.44dB(R) [CTR+ 0.400nm] i ﬁtﬁ
RIPPLE: 0.000dB GiEX /BLK

<Meas. Conditions>

nm
n

sTop{ 2000.090]nm CENTER_1990.090]nm span  20.0jnm

-31.6]

-41.6
dBm

-57.6]

-61.6

5.0
dB/D

-71.6

-81.6

Mo ] - sl 2001

1980.090 nm

in Vacuum 1990.090 nm 2.00nm/D 2000.090 nm

wL [w [no S ~ur IRUN AuT [swe|smo .-
s i Bl v R RS
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2023 Aug 09 11:20
E

<FILTER-PEAK ANALYSIS >
PEAK WL: 1985.0200nm PEAK LEVEL:  -38.99dBm B R 4RIk
CENTER WL: 1985.1040nm SPECWIDTH:  1.3328nm DiFIX 7BLK
CROSS TALK:  -0.96dB(L) -0.46dB(R) [CTR+ 0.400nm)] L] ;gtﬁ
RIPPLE: 0.585dB GFIX /BLK
<Meas. Conditions>
START:  1975.020|nm STOP:| 1995.020|nm CENTER:  1985.020|nm SPAN: 20.0[nm
RES: 0.05|nm SENS:(MID AVG] 1 SMPL: 2001(A)
-29.0) T ] i T ] T T
-39.0
dBm|
-49.0[----
-59.0
5.0 [r e
dB/D
69,0 -- - B R
79.0 I : ; ! [T ! | |
1975.020nm in Vacuum 1985.020nm 2.00nm/D 1995.020 nm

L |WL |NOI
SHF | MSK

// AQ6375E OPTICAL SPECTRUM ANALYZER //

AUT [swp[smo .
CTR ‘1—2 ‘DTH ‘ ‘ RPT ‘ SGL

2023 Aug 09 11:22

<FILTER-PEAK ANALYSIS >

PEAKWL: 1979.9900nm PEAK LEVEL:  -36.48dBm
CENTER WL: 1979.9676nm SPECWIDTH:  1.1688nm
CROSS TALK:  -2.02dB(L) -2.13dB(R) [CTRz 0.400nm]

RIPPLE: 3.682d8B

<Meas. Conditions >

START| 1969.980Jnm  sTop{ 1989.980|nm CENTER] _1979.980]nm spAN: 20.0]nm

l!

-26.5]

-36.5
dBm)

-46.5

-56.5]

5.0
de/D

-66.5]

-76.5]

RES: 005jnm  sensjMip ] wel ]

SMPL: 2001(A)

1969.980 nm

2.00nm/D 1989.980 nm

Al AN AUT v
OFS  ANA BIel REF

AUT | SWP | SMO <
s v [5) [rso [ED
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// AQ6375E OPTICAL SPECTRUM ANALYZER //

www.idealphotonics.com Q

2023 Aug 09 1

1:23
<FILTER-PEAK ANALYSIS > = /DSP)
PEAK WL: 1974.9900nm PEAK LEVEL:  -34.42dBm -k JBLK
CENTER WL: 1975.2187nm SPEC WIDTH:  1.153%nm DiFIX /BLK
CROSS TALK:  -2.18dB(L) -2.43dB(R) [CTR+ 0.400nm] e }’gtg
RIPPLE: 3.903dB GoFIX /BLK
<Meas. Conditions >
START  1964.990[nm  sTOP{ 1984.990|nm CENTER{ 1974.990|nm SPAN:  20.0|nm
Res|  00Shm  sensfD | ave[ 1] smpL___ 2001(A)
-24.4 ; ] y } B ; : ;
-34.4
dBm
-44.4
-54.4
5.0
de/D
-64.4
74.4 : | :
1964.990 nm in Vacuum 1974.990nm 2.00nm/D 1984.990 nm
UM AuT BT AUT | SWP | SMO &
NA e CTR ‘1—2 ‘OTH ‘ ‘ RPT ‘ SGL

// AQ6375E OPTICAL SPECTRUM ANALYZER //

2023 Aug 09 11:25

<FILTER-PEAK ANALYSIS >

L]
PEAKWL: 1970.0000nm PEAK LEVEL: -32.73dBm g {oix
CENTER WL: 1970.2607nm SPECWIDTH:  0.7237nm D:FIX BLK
CROSS TALK:  -3.15dB(L) -2.81dB(R) [CTR+ 0.400nm] s fth
RIPPLE:  4.580dB GiFIX /BLK
<Meas. Conditions:
START:| 1960.000/nm STOP;|  1980.000/nm CENTER:;|  1970.000/nm
-22.7 : ] : ' ; :
327
dBm
-42.7
527
5.0
dB/D
62.7
727 ‘ R j -
1960.000 nm in Vacuum 1970.000 nm 2.00nm/D 1980.000 nm
VL |WL |NOI -\ ~uT PN AUT | SWP | SMO &
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The relation between entral wavelength and rotary knob position

6.5
6
5:5
2
45

4

Position(rmm)

35
3

2.5
1970 1980 1990 2000 2010 2020

Wavelength(nm)

Test light source:
PN: PL-SLD-1550-A-A81-SA
SN: S17062686

A LP OSA_

AMkr
LMkr Peak
—LED Test

Search

Peak 1541200 nm FWHM{2.350) 59.489

MeanWi ( 3.0 dB) 1545819 nm PkDens({1nm) - 11.01 Dip
Mean WI ( FWHM ) 1543.894 nm Total Power 9.43

30 dB Width 62.525 1.000 25263 Search

Res: 0.2nm ({Actual : 0.198 nm)  Smp
VBW: 1kHz Intvl :

9.1dBm

59.1dBm

10.0dB
I/ div

-109.1dBm e
1 405.60 nm 30.00 nm/div 1555.60 nm in Vacuum 1705.60 nm More 1/2

[A [T [Elwvriavg Fix

Wave— Level Res A/BW/ Peak /Dip
length Scale Ave Search

Test light source spectrum
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1. Measured spectrum
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142642022
A— !E 17:36:52
AMkr A B B-A
LMkr C D cD Center
—DFB-LD Test 1580.00nm
Peak 1580.000 nm - 4038 dBm SMSR 271.52 dB
2nd Peak 1585.200 nm - 67.90 dBm Mode Offset 5.200 nm Span
a 0.629 nm Stop Band 23.300 nm
6.07¢ 3.816 nm  Slice Level 20.0 dB Center Offset - 6.450 nm AR
3.0 dB Width 0.631 nm Search Resolution 0.10 dB
Res: 0.07nm (Actual : 0.065 nm) Smplg: 501pt Swphvyg : 10 =] Peak—>Center
VBW : 200Hz Sm: Off Intvl:  Off
Start
Normal 1555 00nm
40.4dBm teeer
Stop
1605.00nm
{ Mkrale
45 4dBm il lII Wl  Freq
1.0dB |I |
P J,I 1 Res_Uncal |
50.4dBm 'I l'
1555.00 nm 5.00 nm/div 1580.00 nm in Vacuum 1 605.00 nm
E\Nri Oif
Wave— Level ResA/DW/ Peak/Dip A _ = Appli- |
leneth Scale Ave Search L race cation 2 L
- s J 1 et by y d L n - —
1580nm
172672022
i !E 17:43:14
AMEkr A B B-A
LMkr C D CD GCenter
—DFB-LD Test 1570.000m
Peak 1570.000 nm - 38.64 dBm SMSR 29.36 dB
2nd Peak 1577.100 nm - 68.00 dBm Mode Offset 7.100 nm Span
o 0.689 nm Stop Band 28.300 nm
6.07¢ 4.181 nm  Slice Level 20.0 dB Center Offset - 7.050 nm gliine
3.0 dB Width 0.714 nm Search Resolution 0.10 dB
Res: 0.07nm (Actual : 0.066 nm) Smplg: 501pt Swphvg : 10 =] Peak->Cenfter
VBW : 200Hz Sm: Off Intvl :  Off
Start
Normal 1545 00nm
-38.6dBm Heer
Stop
,I 1595.00nm
il | Mkralue
43.6dBm | | Wl Freq
1.0dB lll } Res U | Value n
; es_Unca
! div |I L = E Air Vacuum
48.6dBm JI l'
1545.00 nm 5.00 nm/div 1570.00 nm in Vacuum 1595.00 nm
m\Nli OfT
Wave— Level Res/VBW/ Peak/Dip _ Appli-
Analysis Trace - el |
Scale il Ave | Search | i cation | Id
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142672022
4 !E 17:44:29
AMkr A B B-A
LMkr C D cD Genter
—DFB-LD Test 1560.00nm
Peak 1 560.000 nm - 3763 dBm SMSR 30.17 dB
2nd Peak 1569.100 nm - 67.80 dBm Mode Offset 9.100 nm Span
a 0.743 nm Stop Band 31.300 nm
6.07¢ 4510 nm  Slice Level 20.0 dB Center Offset - 6.550 nm po-niom
3.0 dB Width 0.781 nm Search Resolution 0.10 dB

Res: 0.07nm (Actual : 0.066 nm) Smplg: 501pt Swphvg : 1 =]
VBW : 200Hz Sm: Off Intvl: OF
Start
Hotmial 1535.000m
-38.6dBm FreeF
Stop

il
!l
J] Mkrfale
i
il
il

43.6dBm Wl Freg
1.0dB
1 div || | Res_Uncal |
48.6dBm JI l'
1535.00 nm 5.00 nm/div 1560.00 nm in Vacuum 1585.00 nm
m\N’ri T
Wave— Level Res/\V/BW/ Peak/Dip B e o Appli- |
length kis Scale i Ave = Search = nalysic "= race 1L cation | L = _J '
1560nm
142672022
4 !E 17:45:44
AMkr A B B-A
LMkr C D ()] Genter
—DFB-LD Test 1550.000m
Peak 1 550.000 nm - 3722 dBm SMSR 30.30 dB
2nd Peak 1 560.600 nm - 67.52 dBm Mode Offset 10.600 nm Sran
o 0.796 nm Stop Band 31.800 nm
6.070 4829 nm  Slice Level 200 dB Center Offset - 5.300 nm RIS
3.0 dB Width 0.810 nm Search Resolution 0.10 dB

Res: 0.07nm (Actual : 0.067 nm) Smplg: 501pt Swphvg : 10 =] Peak->Genter
VBW : 200Hz Sm: Of Intvl: Off

Start
Nutinsl 1525, 00nm
37.2dBm EF
Stop
|I ]I 1575.00nm
jl lil Mkrfake
42.2dBm | | Wl Freq
1.0dB [| ]] o Uncal Value n
f es_Unca
! div [ l| = E Air Yacuum
47.2dBm 'II lL
1525.00 nm 5.00 nm/div 1550.00 nm in Vacuum 1575.00 nm
EW'ri Oiff
Wave— Level Res/\/BW/ Peak/Dip A e & Appli- |
lenegth L Scale e fAve 1 Search - s 1 race L cation | L8 = _J d
1550nm
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142642022
111 L=I0 e
AMkr A B B-A
LMkr C D CD Genter
—DFB-LD Test 1540.00nm
Peak 1 540.000 nm - 37.70 dBm SMSR 29.95 dB
2nd Peak 1552.000 nm - 67.65 dBm Mode Offset 12.000 nm Shan
o 0.825 nm Stop Band 31.100 nm
6.07¢ 5009 nm  Slice Level 20.0 dB Center Offset - 3.550 nm 2lilon
3.0 dB Width 0.862 nm Search Resolution 0.10 dB
Res: 0.07nm (Actual : 0.067 nm) Smplg: 501pt SwpAvyg : 1 =] Peak—>Center
VBW : 200Hz Sm: Off Intvl :  Off
Start
Nofmal 1515.000m
37.7dBm HreEF
Stop
['I || 1565.00nm
[| lII Mkrake
42.7dBm || l Wl Freq
1.0dB jl ll Res U | Value n
f es_Unca
! div J| |l = E Air Yacuum
A47.7dBm || l'
1515.00 nm 5.00 nm/div 1540.00 nm in Vacuum 1565.00 nm
mW’ri Oif
Wave— Level Res/VBW/ Peak/Dip A 2 - Appl- |
length Scale e Ave " Search | s | race 1L cation | L8 i _] d
1540nm
142642022
A— !E 17:49:02
AMkr A B B-A
LMkr [0 D CD Genter
—DFB-LD Test 1520.00nm
Peak 1 530.000 nm - 38.11 dBm SMSR 29.58 dB
2nd Peak 1 541.800 nm - 67.69 dBm Mode Offset 11.800 nm Span
o 0.858 nm Stop Band 29.700 nm
6.070 5207 nm  Slice Level 200 dB Center Offset - 3.050 nm 200000
3.0 dB Width 0.925 nm Search Resolution 0.10 dB
Res: 0.07nm (Actual : 0.068 nm) Smplg: 501pt Swphvg : 10 =] Peak—>Center
VBW : 200Hz Sm: Off Intwl:  Off
Start
Honmt 1505.000m
38.1dBm FEF
Stop
|IJI]‘1 1555.00nm
|J |] MkrVake
43.1dBm | || Wl Freg
1.0dB r[ lll T 0 Value n
B es Unca
! div || ll = E Air Yacuum
48.1dBm J ]'
1 505.00 nm 5.00 nm/div 1530.00 nm in Vacuum 1 555.00 nm
mW’ri Oif
Wave— Level Res/\/BW/ Peak/Dip i e = Appli- |
leneth Scale Ave Search nalysis race cation e |
izl S | | d L B -
1530nm
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A I
AMkr A B B-A e ——
LMkr C D ()] Genter
—DFB-LD Test 1520.00nm
Peak 1 520.000 nm - 39.73 dBm SMSR 28.02 dB
2nd Peak 1532.600 nm - 67.75 dBm Mode Offset 12.600 nm Shan
o 0.894 nm Stop Band 26.600 nm
6.070 5427 nm  Slice Level 200 dB Center Offset - 0.700 nm AL
3.0 dB Width 0.974 nm Search Resolution 0.10 dB
Res: 0.07nm (Actual : 0.068 nm) Smplg: 501pt SwpAvg : 1[0 =] Peak->Center
VBW : 200Hz Sm: Off Intvl: Off
Start
Hutimsl 1495.00nm
397dBm |
Stop
Il[lli| 1545.00nm
| || MEkrValue
44.7dBm [| lII Wl Freq
1.0dB r ll Value n
! div |||I 1} Res_Uncal E Air Yacuum
49.7dBm '[ l' _
1495.00 nm 5.00 nm/div 1520.00 nm in Vacuum 1545.00 nm
mW'ri Off
Wave— Level Res AVBW/ Peak/Dip i 2 & Appli- [
leneth L Scale L fAve 1L Search = s 1 race 1L cation | L8 i _J d
1520nm
2. Relationship between wavelength and knob position
1520 4.48
1530 5.07
1540 5.68
1550 6.4
1560 7.2
1570 8.2
1580 9.6
5.0 ‘ 80 ’
i 70 1 1 i
40 ] ] .Ma/xmum_ ;\;,: w 15 dB
/ ~ 60
_ y z
3 30 i 7 o0
v
@ = 40
g %4 D 3p '
9 \ : | —
Typical 10 :
0 | 4 I A | A
1535 1540 1545 1550 1555 1560 1565 1530 1540 1550 1560 1570

WAVELENGTH (nm) WAVELENGTH (nm)
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Order Info:

TOF- OO O-¥¢-A8V - XX
LI Wavelength
1060: 1060nm
1310:1310nm

1550: 1550nm

%k %k 3k %k k

1620: 1620nm
1850:1850nm
1950:1950nm
2000:2000nm
2100:2100nm

¥¢ :Handling Power
500: 500mW
5000: 5W

V: Tuning Range

60: +=30nm

100: £50nm

XX: Fiber and Connector Type

www.idealphotonics.com Q

SA=HI1060(The single-mode optical fiber of the corresponding wavelength band is
1060nm as an example)+ FC/APC

SP=HI1060+ FC/PC
PA=PM980 Fiber+ FC/APC
PP=PM980 Fiber+ FC/APC
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