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Optical Spectrum Analyzer
AQ6331

A compact, lightweight, portable optical spectrum analyzer for
DWDM system installation and maintenance.

www.valuetronics.com


https://www.valuetronics.com/

The AQ6331 is a new portable optical spectrum analyzer (OSA) offering
the advanced performance required for 50 GHz DWDM network testing,
in both C-band and L-band.

The compact body of the AQ6331 houses all the features required for
DWDM system evaluation.

Further, the AQ6331 presents excellent wavelength resolution, with
accuracy and dynamic range equal to conventional bench-top OSAs for
research and development applications.

The AQ6331 is an optical spectrum analyzer that can be used not only
for installation and maintenance of DWDM systems, but also in research
and development applications.
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T NI Optical Spectrum Analyzer AQ6331

e Compact and lightweight

Approx. 315 (W) x 200 (H) x 225 (D) mm and only 10
kg., yet offers a light source for wavelength
calibration and printer as standard.

e High wavelength accuracy

Provides £0.02 nm wavelength accuracy at 1520 to
1580 nm, and +0.05 nm at 1580 to 1620 nm,
assuring wavelength accuracy of C-/L-band with an
internal light source for wavelength calibration.

e Internal wavelength calibration function
Wavelength calibration is carried out without using
an external light source due to a built-in reference
light source. Optical fiber connection for calibration
is unnecessary because connection to the reference
light source occurs automatically, through an internal
optical switch.

e High dynamic range and high wavelength
resolution

Dynamic range is 55 dB or more (peak 0.4 nm) and

wavelength resolution is 0.05 nm (min.), enabling

measurement of DWDM systems of 50 GHz spacing.

e High power measurement

Optical amplifier output and high output laser diodes
in DWDM systems can be measured directly
because the range of measurement level is +20 dBm.

e Low polarization dependency

Can accurately measure optical amplifier gain, etc.,
because polarization dependency is as low as £0.05
dB.

e Long-term analysis function
Can monitor changes to each DWDM channel peak
over time.

e Convenient programming function
Shortens measurement time because measurement
conditions and processes, etc., can be input to
memory prior to measurement.

e Individual trace of three waveforms
Displays individual traces of three waveforms. Can
also compare two waveforms — a reference
waveform and a measurement result — to determine
the difference between the two waveforms.

e Internal high-speed printer

e 8.4-inch large display
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e DWDM analysis function

The AQ6331 can simultaneously measure up to 100 channels of DWDM signals.
» Peak wavelength (WAVELENGTH) of each channel, peak power level (LEVEL)
+ Offset wavelength to the reference channel peak (OFFSET WL), level difference (OFST LVL)
+ Noise level (NOISE) of each channel, difference between peak level and noise level (SNR)

MODE [ MEAS. |DISPLAY EERIN MISC. J&):SELECT MENU 2000.09.19 19:58
MENU SAVE RECALL COPY DELETE FORMAT
[i6¢h ubn
[10.8B/D RES:[@.05hm SENS:[HIGH 1 AVG:[_1] LPF:[OFF]
15.8
— 1 a 1 1z 14 15 | 16 SAVE
T T
O AR T S e A I
AYAVAVAVIIVANAVAVAVAVAY IWAVAYAYA
i%) (Vi) AV iV \
-64.
/ \ DELETE
-84.2|
1552.420m SHPL:| [[559. 42hn 1.4@hn/D 1566.42nn
FORMAT
MDN ANALYSIS nNid
Ch Wavelength Level SPACING Lvl Diff Noise(/BW) SNR
1 1553.380nm -6.26dBn -~ = - -54.92dB 48.66dB
2 1554.200nn -6.14dBn 0.820nn 0.12dB -53.63dB 47.49dB
3 1555.020nm -6.10dBn 0.820nn 0.04dB -54.05dB 47.95dB
4 1555.820nm -6.20dBn 0.800nn -0.10dB -54.05dB 47.85dB
5 1556.620nn -6.32dBn 0.800nn -0.12dB -53.75dB 47.43dB LEVEL 1
6 1557.420nm -6.27dBn 0.800nn 0.05dB -53.86dB 47.59dB
7 1558.220nm -6.19dBn 0.800nn 0.08dB -54.25dB 48.06d4B

WDM measurement waveform

e Long-term function

MENU [ TRACE ABC | TRACE COPY
UM ANALYSIS
Ref Chamnel:

Ch Wavelength  Level

11553.380nn  -6.26dBn
2 1554.2000m  -6.14dBn
3 1555.0200m  -6.10dBn
4 1555.8200m  -6.20dBn
5 1556.620m  -6.32dBn
6 1557.420nm  -6.27dBn
7 1558.220m  -6.19dBn
8 1559.020nm  -6.22dBn
9 1559.820m  -6.29dBn
10 1560.620nn  -6.32dBn
11 1561.420mm  -6.33dBn
12 1562.220nm  -6.11dBn
13 1563.020m  -6.24dBn
14 1563.820nm  -6.10dBn
15 1564.600nm  -6.40dBn
16 1565.380nn  -6.20dBn

ANALYSIS

0.8200n
0.8200n
0.800m
0.800mn
0.8000
0.800m
0.8000
0.800m
0.8000
0.800m
0.8000
0.800m
0.800m
0.780mm
0.780m

MODE [ MERS. JJISANI FILE | MISC. Je):LIST SCROLL

2000.09.19 19:58

[ _FARKER | LONG TERW LABEL

Lul Diff

Noise(/BU)
-54.92dB
-53.63dB
-54.05dB
-54.05dB
-53.75dB
-53.86dB
-54.25dB
-54.19dB
-54.17dB
-54.17dB
-53.87dB
-53.89dB
-54.14dB
-53.92dB
-53.89dB
-54.79dB

1 Threshold:20.80dB Max No.:100 Mode Diff: 3.00dB
SPACING

SNR
48.664B
47.49aB
47.954B
47.854B
47.434B
47.594B
48.0648
47.97aB
47.884B
47.854B
47.544B
47.78aB
47.90aB
47.82aB
47.494B
48.594B

OFFSET
SPACING

REF
CHANNEL

ABSOLUTE|
RELATIVE|

REF DATA
SET

REF DATA
INITIAL

RETURN

LEVEL 3

WDM measurement rerult

Sweeps at selected intervals and stores the results of DWDM analysis (peak wavelength, peak level and
SNR of each channel). This function enables long-term monitoring for changes within each WDM channel.

FoDE | TiEAs. PUSAYl FILE [ MISC. Jo:TINE LINE SCROLL 2000.09.20 08751
MENU [ TRACE RBC_| TRACE COPY | ANALYSIS | TARKER VIRV  LABEL
VAVELENGTH
1561.19|
[1659. 19| WAVE-
LENGTH
1557
1555 LEVEL
1553
SNR
SINGLE
CHANNEL
EXIT
d HORE
9 172
0
b6y
N LEVEL 2
INTERUAL :60nin  REPEAT TINMES:13  VAUELEN TH:+/-0.20mm
SNR TH:20.00dB  LEVEL UP=0.00dBn  LEVEL LOV:-10.00dBn

Long-term function (Example of all channel display)

[MODE [ TiEAS. EJIOgKIl FILE | WISC. Je):TINE LINE SCROLL 2000.09.20 08:52
MENU [ TRACE ABC | TRACE COPY | ANALYSIS | TARKER JRRUIANIAT] TABEL
CH4 WAVELENGTH
11559.40)
CHANNEL
1557, 40) SELECT
nn|
1555 .40)
LEVEL SNR
5.00] .00
MULT IPLE
5. .60 | CHANNEL
dEn) aB
ERIT
-15.60) 1660
360nIn 720
START: 2000.09.19 20:29:54 [«[>]| moRE
TIME | 8] 60] 120] 160] 290[ 300 360] 420] 480] 540] 17z
LEVEL | 4.43| 4.9 —4.41| -4.37| -4.33| 4.31| —4.35] -4.33| -4.20| -4.30] | LpupL 2
SNR 46.59 | 46.57| 46.59| 46.62| d6.54| 46.73 | 46.57| 46.51| 46.57] 46.55
PARANETER:
INTERUAL:6nin  REPEAT TINES:13  WAUELEN TH:1557.40+/-8.28mn
SNR TH:20.00dB  LEVEL UP:0.00dBm  LEVEL LOW:-10.08dBn

Long-term function (Example of single channel display)
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e Optical fiber amplifier (EDFA) evaluation
The ASE interpolation method is used to facilitate the
measurement of gain NF (Noise Factor) and key

parameters for optical fiber amplifier.

AQ8201A/AQ8201-110

O 8ch WDM

AQ6331
Optical Spectrum Analyzer

e Characteristic evaluation of optical passive

devices

In conjunction with the ASE light source, wideband
light source, etc., users can establish a very powerful
system for the evaluation of passive devices.

AQ8203/AQ8201-12, 12A
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Fiber grating (FBG), WDM filter

AQ6331
Optical Spectrum Analyzer
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TODE [ TEAS. | DISPLAY [EEJTAR MISC. Jco:SELECT MEND Z000.10.07 14:01
neny ST RECALL CoPY DELETE FORMAT
[I0.31B/D RES:[ 0.Zhm SENS:FIGH 1 | AvG:[ 1 LPF:[OFF]
25.0|
SAUE
59
@Bn } ]
15.0 J \ RECALL
b/ ‘\ T
-8 \ copy
. I
/ \ DELETE
-75.09 R
1545.80nn SMEL :[AUTO [555.80hn [Z-00pn/D 1565.80nn
FORNAT
[EvFA AF Ay
Gain:  27.394B Parameter
NFz 7.080B Ofst: Pin  0.80/Pout .00
Pin:  -16.27dBn Wavelen: 1555.820nm Fit frea: +/- 10.00 nn
Pout:  11.12dBn Resoln: 0.2200m Mask frea: +/- 1.00
Pase:  -20.12dBn Curve Fit Type: GAUSSIAN
LEVEL 1
EUEEF 1-2 JAUTo Srr Jorcn 12 UL orsT JEVL oreT JAUT orsT |

Example of measurement result of gain FN of EDFA

MODE [_MEAS . RNGIETY FILE | Wisc. o 2000.10.05 20:59
MENU [ TRACE AEC | TRACE CoPY JECICINCICIN MARKER | LONG TERM |  LABEL
[FBG TEST E-URT E-5 15
[6-BiB/D RES:[0.05wm SENS:HIGHZ | Ave:[ 1 LPF:[FF) 5.0RE/D
2.0
0.0 | THRESH
A [ THRESH
F14.0| FITY
T T
10.0
o \ J‘ RS
26 ] } PEAK RMS|
20.0
| a
-38.0 N
NOTCH
30.0
50.8
THRESH
48.0 | VALUE
-62.8
1547 500 SHPL:[AUTO| [550. 08pn [C0.50hn/D 1552.500n
PECTRAL WIDTH (Notch)
: 0.260nn Paraneter
Center 1550.090 : 39.008
RETURN
LEVEL 3

Measurement example of notch width in FBG
transmission spectrum

MODE[_fiEAs. IARRl FILE | MisC. Jo

2008.18.05 21:51

MENU [ TRACE ABC | TRACE corY NGl MARKER | LONG TERN LABEL
B:URT]

[FBG_TEST E F
[C6-BiB/D  RES:[@.05hm  SENS:[HIGH 2 AVG:[ 1 LPF:[OFF] 5.00B/D
i1e T
3.0 | THRESH
il THRESH
F23-9) FID
@Bn 150
N ] l RS
-85 / ‘ PEAK RNS|
23.0
! | z
-47.0 ENY
/ 0 NOTCH
33.0
g / \
] \ / \ THRESH
43.0 | UALUE
]V
1547.58nn SMPL:| [1558. 68hm 0.58hn/D 1552.58nn
[FPECTRAL WIDTH (Threshold)
Spectral Width: 0.542nm Paraneter
Center Wavelength: 1550.894nm Threshold:  3.00dB
Peak Wavelength:  1550.200mm K: . RETURN
Peak Level: -3.214Bn Mode Fit: OFF
Mode No. 1
LEVEL 3

EUEEP 1-2 |AUTo SRCH |SRCH 1-2_JL OFST __JLUL OFST

Measurement example of transmission spectrum in FBG
reflection spectrum



e Various parameter evaluations of LED, FP-LD and DFB-LD
SMSR (Side-Mode Suppression Ratio) of LED, FP-LD and DFB-LD. Parameter evaluations such as

Side-Mode Suppression Ratio, etc., can be obtained easily.

[riopE [ FiERS. JNGIEHN FILE [ AlsC. Jo 2000.10.05 15:53
MENY [CACNN MARKER [ LONG TERW | TABEL |
15H/l) RES:[@.05pm SENS:FIGH T | AuG:[ 1 LPF:QFF)
0| T
THRESH
— THRESH
Fia.0| FID)
abn
RS
24.0) ﬂ o PEAK RS|
e F1
38.0}-] - ENV
L] | I oLl v
sl A 1 L
AVAVAVAVAFAVAVAAVAVIVAV AVA Fivi WiV T
7?::12 -00nn SHL:[AUTO| [552. B [ Z.08m/D 156280
[EPECTRAL WIDTH (R_H.5.)
Spectral Width: 1.563nm Paraneter
Mean 1552.024 : 20.00dB
Peak Uavelemgth:  1551.96nm K: .00 RETURN
Peak Level: -5.46dBn Peak R.M.S.
Hode No. 7
LEVEL 3

FP-LD measurement example

e Power measurement function

Determines power within selected wavelength
boundaries. Measurement range can be freely set
using markers.

MODE [ MEAS. JGIIAIAM FILE | MisC. |

2000.09.19 19:44

MENU [ TRACE_ABC_| TRACE COPY JECIIRICR

TARKER | LONG TERW |

TABEL

[DFB-LD
[ B-0iB/D RES:[0:05wm SENS:TGHZ ] Ave:[ 1 LPF:PFF]
6.0 T
POUER
o
Bn
-16.0) ssR
_32.0)
2. P
w00 Il -
[\ SEARCH
ean ON OFF
154739 SHPL:[AUTY] 55739 CZ-00m/D 1567. 39 SEARCH
L1-12
MSR1 ON OFF
Peak +1557.390mn 2.714Bn  Parameter
2nd Peak £1555.360nm -48.72dBn Mask: +/- 0.08nn
Peak - 2nd Peak:  2.83Bmm 51.43dB HORE
2/2
LEVEL 2

EUEEP 1-2 |AUTC SRCH JGRCH 1-2 UL OFST _JLUL OFST JAUT OFST

DFB-LD measurement example

TRACE ABC_| TRACE CoPY JENUDATICRN] TARKER | LONG TERM

TABEL

2000.09.19 19:50

e Programming function

[DFB-LD
[B8.00B/D RES:[0.05hn SENS:HTGH 2 | AUG:[ 1 LPF:[FF]
6.0 T
POVER
[N
@En
-16.0 SSR
_32.0
0]
100 I .
/ SEARCH
64.0 ON OFF
154739 SMEL:[ADTO| [557.39n [Z.00pn/D 156739 SEARCH
[L1:1556.390nn  L2:1558.357nm L2-L1:  1.967nm  L3: Bn_Ld: dBn L4-L3: a8 | [z
[POVER AT¥] oN oFF
Total Power: 3.30dBn Paraneter
2.13900 Offset:  0.00dB
MORE
2/2
LEVEL 2

EWEEP 1-2 JAUTC SRCH JGRCH 1-2 UL OFST _]LUL OFST JAUT OFST

DFB-LD power measurement example

MODE[ MEAS. [DISPLAY| FILE [ELICSOME¢):SELECT ITEM

W Pon EDIT  MRIILIOY PARAMZ | DISP SET | SYSTEM |

CALTB

2008.10.05 19:19

Fully programmable operation enables the setting of
measurement conditions such as wavelength sweep
width, resolution, various analysis functions, print

output and data storage to floppy disk.

This built-in function helps eliminate complicated

installation and maintenance procedures, enhancing

work efficiency.

www.valuetronics.com

PROGRAN EDIT

[LINE]

MERS. :

001
082
083
084
085
086
0e7
088
089
010
011
012
013
014
015
016
017
g
019
020
021
022
023
024
025

URTTE A

FIX B

FIX C

DISPLAY A

BLANK B

BLANK C

CENTER WL 1560.08nn
SPAN 20.0nm

REF LEVEL -5.0dBn
RESOLN 8.85nn

SENS HIGH 1
AUERAGE TIFES 1
LEF OFF

SINGLE

DM REF CHANNEL NO. 1
D ANALYSIS

HARD COPY

SAVE TRACE A

Misc. :
FILE:

SPECIAL|

DISPLAY:[T)

WL/FREQ SCL

LEVEL SCALE

TRACE_COPY
ANALYSIS
TARKER

COHNANDZ

CLOSE

alv

DOUN

ENTER

CANCEL

LEVEL 3

Programming example




A A N Optical Spectrum Analyzer AQ6331

Front view

(AL I.,Il;l_.'l

: WAL

Left-side view Right-side view

(1 8.4-inch color LCD (® Help key
Displays all information such as measurement waveforms, To display the actions of various function keys.
measurement conditions and measured data.

(@ Optical input connectors

(@ Soft keys to select displayed menu items Compatibility with a variety of connector types is achieved through
Press a key to select the desired function. the exchange method.

(3 Common function keys Interfaces

To execute common functions. RS-232C, GP-IB, keyboard, mouse, video, printer, and PCMCIA

orts are provided.
@ 3.5-inch floppy-disc drive P P
Built-in printer
® P

To store text or graphics files (BMP, TIFF). To quickly output screen hard copies.

(& Copy key

To print out data with the built-in printer or an external printer. Power switch

www.valuetronics.com



Applicable fiber

Single mode fiber (10/125 um)

Wavelength range

1200 to 1700 nm

Wavelength accuracy "

+0.02 nm (1520 to 1580 nm), £0.05 nm (1580 to 1620 nm), £0.3 nm (1200 to 1700 nm)

Wavelength linearity ”

+0.01 nm (1520 to 1580 nm), £0.02 nm (1580 to 1620 nm)

Wavelength reproducibility "

+0.005 nm (1 min.)

Wavelength resolution

0.05 nm or less (Resolution setting: 0.05 nm, 1520 to 1620 nm)
0.1 nm or less (Resolution setting: 0.1 nm, 1520 to 1620 nm)
Resolution setting: 0.05, 0.1, 0.2, 0.5, 1.0 nm

Resolution accuracy: < +5 % (Resolution setting: < 0.2 nm)

Measurement level range "

-90 to +20 dBm (1200 to 1600 nm, sensitivity: HIGH 3)
-80 to +20 dBm (1600 to 1700 nm, sensitivity: HIGH 3)

Level accuracy "#?

+0.3 dB typ. (1550 nm, 1600 nm)

Polarization dependency ¥

+0.05 dB (1550 nm, 1600 nm)

Level linearity "®

+0.05 dB (Input level: 0 to -50 dBm, sensitivity: HIGH 1 to 3)

Level flatness "

+0.1 dB (1520 to 1580 nm)
+0.2 dB (1520 to 1620 nm)

Level reproducibility "9

+0.02 dB (1550 nm, 1600 nm)

Dynamic range "*

55 dB or more (1523 nm, peak: £0.4 nm, resolution: 0.05 nm)
40 dB or more (1523 nm, peak: £0.2 nm, resolution: 0.05 nm)

Return loss 30 dB typ. (1550 nm, 1600 nm)
Sweep time Approx. 0.5 sec.
(Span: 50 nm, sensitivity: NORMAL HOLD, number of sampling: AUTO, average: 1)
Functions Measurement condition | Auto-configuration by auto-sweep sensitivity (NORMAL HOLD/AUTO, HIGH 1/2/3), averageing,
number of sampling, (11 to 20001, AUTO), sweep between markers, 0-nm sweep, pulse light measurement
Trace display 3 individual traces (Max/Min, rolling avarage, data calculation), frequency/wavelength axis
Data analysis WDM, EDFA, PMD, SMSR, search (Peak, Bottom), spectral width, notch-width, delta-marker, line marker
Others Program, long-term measurement, wavelength self-calibration
Memories FDD (3.5-inch 2HD) Max. 120 traces
Internal memory 2MB) | Max. 200 traces
File type Trace, programming, measurement condition, text (trace, analysis data, etc.), graphics (BMP, TIFF)
Printer Built-in high-speed printer
Interfaces GP-1B, RS-232C, Keyboard (BM compatible), Mouse (PS/2), Video (SVGA)”, Printer (Centronics), PCMCIA (1 x Type 3 or 2 x Type 2)
Display 8.4-inch color LCD (800 x 600 dots)

Applicable Connector

AQ9441 (FC) Universal Adapter ©

Power requirements

AC100 to 120 V, AC200 to 240 V, 48 to 63 Hz, approx. 100 VA

Environmental conditions

Operating temperature: 0 to 50 °C
Storage temperature: -20 to +60 °C
Humidity: 90 % RH or less (no condensation)

Dimensions and mass

Approx. 315(W) x 200(H) x 255(D) mm, approx. 10 kg

Accessories

Power cord: 1, printer paper: 2 rolls, instruction manual:1, floppy disc: 2

Notes

1) SMF 10/125 pm, after 2-hour warm-up, 10 to 35 °C

2) Input level: -30 dBm, sensitivity: HIGH 1 to 3

3) Resolution: 0.1 nm or more

4) 1523 nm, resolution 0.05 nm, sensitivity: HIGH 1 to 3

5) Input level: -23 dBm, 1 min.

6) FC standard, SC and ST connectors are available

7) Can be displayed on either the AQ6331 LCD or external monitor when Video output (SVGA) is connected.

Specifications are subject to change without notice.
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Ando Corporation
20420 Century Boulevard Germantown, MD 20874, U.S.A. Phone: +1 301 916 0409 Fax: +1 301 916 1498
SAN JOSE OFFICE: 2021 N. Capitol Avenue, San Jose, CA 95132, U.S.A. Phone: +1 408 941 0100 Fax: +1 408 941 0103

Ando Europe B.V.
“Vijverdam”, Dalsteindreef 57, 1112XC Diemen, The Netherlands Phone: +31(0)20 698 1441 Fax: +31(0)20 699 8938
NIEDERLASSUNG DEUTSCHLAND: Nymphenburger StraBe 119 B, D-80636 Minchen, Germany Phone: +49(0)89 143 8150 Fax: +49(0)89 143 81555

Ando Electric Singapore Pte. Ltd.
19 Kim Keat Road #05-03, Fu Tsu Building, Singapore 328804 Phone: +65 251 1391 Fax: +65 251 1987

Please visit our website for more information: WWW.ando.com

www.valuetronics.com

KT-1867-2 0109 KL250
Printed in Japan



