NanoSpeed™

Fiber Optical High Linearity Small Amplitude Modulator (g salSUN

(all wavelengths, all fiber types SM, PM, bidirectional)
(Protected by U.S. patent 7,403,677B1 and pending patents)

The NSSM Series Fiber Optical Modulator provides high-linearity analog modulation
with approximately 15% modulation depth, achieved by passively biasing the
electro-optic crystal at its 3 dB operating point. The NSSM series uniquely offers low
optical loss, high-speed operation, broad fiber compatibility, and cost-effective
implementation that is engineered to meet the most demanding operational
requirements, including ultra-high reliability, vacuum compatibility, vibration
insensitivity, and fast response time, all within a minimal mechanical footprint.
Devices are available in both polarization-insensitive and polarization-maintaining
(PM) configurations. The modulator may be supplied as a standalone device or
integrated with a dedicated driver, controlled by 0-5V input signals. An optional
driver supports both full attenuation and small-signal linear modulation, selectable
via an external electrical control signal. Customized electronic driver designs are
also available to meet specific control or system-integration requirements. The
. modulator is bidirectional and is available in normally transparent or normally
opaque configurations.

&

Features Specifications

Paramet Min Typical Max Unit

B High Reliability Central wavelength 12 780 1650 nm
® Low Optical Loss Insertion 1260~1650nm 1.8 3.6
o 3 960~1100nm 1.8 3.6
m Polarization Insensitive Loss ! 780~960nm 221 42 B
® Low Power Consumption 610~780 nm 2.9 4.8
m Compact 400~ 600nm 3.20 4.8
Low Level Modulation Depth 10 15 %
High Level Attenuation ¥ 90 %
PDL (SMF) 0.1 0.3 dB
PMD (SMF) 0.1 0.3 ps
ER (PMF) 18 23 28 dB
Attenuation Resolution Continuous dB
Return Loss 45 50 60 dB
Fiber Type SMEF-28, Panda PM, or equivalent
. 50kHz driver DC 50
k;’(‘:‘:jﬁgt‘i’ga“s:te 100kHz driver bC 20 KHz
Applications 1MHz drlve'r.[51 DC 1000
Obtic Power Handling Standard Vision 300 mwW
) o P & High Power Version 5 10 W
m Satellite Communication Operating Temperature 5 45 °c
B Network Channel Marking Storage Temperature -40 85 °C

Notes:

[1]. The device is optically biased, where the loss can be reduced by a negative control signal.

[2]. Operation bandwidth is +25nm approximately at 1550nm.

[3]. Measured without connectors.

[4]. High attenuation/ modulation mode is only available using a special 50kHz driver.

[5]. High power consumption about 2W

[6]. Defined at 1310nm/1550nm. For the shorter wavelength, the handling power reduced, please
contact us for more information.

[7]. The VOA can be operated in a wider temperature range from as -10 to 70°C, but some
performances such as the maximum attenuation will be degraded.

RoHS

COMPLIANT

Warning: The device mounted on the PCB is an OEM module designed for system integration only, not for general uses. Do not touch the
PCB by hand. The electrical static can kill the chips even without a power plug-in, and unpleasant electrical shock may also be felt. For
laboratory use, please buy a protected Turnkey system.
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Mechanical Component Dimensions (mm)

&

Agiltron, Inc. ) {
- —|- Manospeed™ Optical Switch 8.7 _B;.E;B—
SIN: 11322000 Ny
Output (Blue) < an*”;;hm“ﬁ Input (White)
19 |.i—59.1_ 15.84 -
L] f
335 ‘ {3—: | e . 495
35 195 \\gfn;ffgg
- 415 |
Input (White) - Output (Blue)
1048

©
G2
2

oy
[
=]
Q
[R)
&

08
155 M5 154

*Product dimensions may change without notice. This is sometimes required for non-standard specifications.

Typical Low Amplitude Modulation

Tek . Trig'd M Pios; —400,0ps CH1
+
Coupling
B Lirnit

fOkHz
4.

'-.l'lts.fDi'-.f

Yoltage
1+ Ineert
3
CH1 1.00v CH2 200mY M 5.00us CH1 # 372y

18-Jun-21 11:30 32,4585kHz

@ +17819351200 [ sales@agiltron.com i www agiliron.com

Information contained herein is deemed to be reliable and accurate as of the issue date. We reserve the right to change the design or specifications at any time without notice.
Agiltron is a registered trademark of Optowares Corporation in the U.S. and other countries.


https://agiltron.com/

NanoSpeed™

Fiber Optical High Linearity Small Amplitude Modulator (g salSUN

(all wavelengths, all fiber types SM, PM, bidirectional)
(Protected by U.S. patent 7,403,677B1 and pending patents)

DATASHEET

Linearity Test

&

Measuring harmonic distortion (HD) is one of the standard methods for quantifying linearity in fiber optic intensity
modulators. When a modulator is driven by a pure sine wave at frequency f, any nonlinearity in its transfer function
“shaves” or “stretches” the optical output waveform, generating higher-order harmonics at 2f, 3f, and so on. Linearity is
typically evaluated by measuring the ratios of these harmonic components to the fundamental frequency. A standard
electro-optic modulator has a cosine-squared transfer function. To maximize linearity, the NSSM Series Fiber Optical
Modulator is passively and optically biased at the quadrature point. At this operating point, harmonics are significantly
suppressed, improving overall linear performance. Small deviations from an ideal linear response appear clearly as
distinct spikes in the frequency domain, even when they may be difficult to detect on a simple power-in versus power-out
curve. In applications such as CATV or Radio-over-Fiber (RoF), these harmonic components can produce “ghost”
signals. Quantifying harmonic distortion therefore provides a direct indication of the level of crosstalk that may appear in
the system. A typical test report for the NSSM is illustrated below.

S/N # IL (dB) | RL (dB)" | PDL (dB) | WDL (dB) | TDL® (dB) | Modulation Ratio?! | 2°¢, 3* harmonics
111241877 2.53 58.0 0.02 0.34 0.66 5.6%/10.2 <-39dBc
111241844 2.45 58.0 0.07 0.42 0.62 5.6%/11.2% <-40dBc
111241835 2.80 58.0 0.03 0.60 0.21 6.1%/11% <-40dBc
111241918 2.80 58.0 0.05 0.58 0.18 6.1% /11% <-40dBc
111241891 2.50 58.0 0.02 0.31 0.23 5.6% /10.1% <-40dBc
111240084 2.80 58.0 0.10 0.58 0.05 4.8% /10.9% <-40dBc

@ +1781-935-1200

A sales@agiltron.com

i www agiliron.com

Information contained herein is deemed to be reliable and accurate as of the issue date. We reserve the right to change the design or specifications at any time without notice.
Agiltron is a registered trademark of Optowares Corporation in the U.S. and other countries.


https://agiltron.com/

NanoSpeed™

Fiber Optical High Linearity Small Amplitude Modulator (g salSUN

(all wavelengths, all fiber types SM, PM, bidirectional)
(Protected by U.S. patent 7,403,677B1 and pending patents)

DATASHEET

Optical Power Handling vs Wavelength for Standard SM Fibers
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Ordering Information (Part Number)

&

Prefix Type Configuration Optical Power Wavelength Driver Selection!!  Fiber Type Fiber Cover  Fiber Length Connector 1% PER
NSSM- | Intensity = 1 | Transparent =1 | Standard =1 |1310=3 100kHz =3 SMF28e=1 |Bare=1 0.25m=1 None =1 N/A=1
Phase =2 Opaque =2 1IW=A 1550=5 1MHz=4 PM 1550=B | 900 um tube =3 | 0.5m=2 FC/PC=2 20dB =2
2W=2 1060=1 50kHz+HAE'= 2 | PM1310=D | Special =0 1.0m=3 FC/APC=3 25dB=3
5W=5 Special =0 | Special =0 Hi 1060 = 2 Special=0 |SC/PC=4 28dB =4
now=3 Special =0 SC/APC=5
20W =4 ST/PC=6
Lc/PC=7
Duple LC/PC=8
LC/APC=A
LC/UPC=U
Special =0

[1]. For <15% low amplitude modulation in general. All drivers are capable to full modulation at lower modulation rate and higher power consumption
[2]. Regular fiber connector has PER ~22dB. Connector with PER >27 dB is available using special process
[3]. 50kHz + High Attenuation

[4]. The default connector configuration uses fiber with 0.9 mm buffer protection. The connector cannot be installed directly onto bare fiber because the bare fiber is prone
to damage during shipping. However, the connector can be assembled on bare fiber if a 3 cm protective loose tube is added for reinforcement. The customer may
remove this protective tube after testing. The optical power handling of a standard connector is less than 0.5 W for SMF-28 fiber and decreases further for smaller-core
fibers.

Note:
O PM1550 fiber works well for 1310nm and the short fiber in the switch does not affect system performance. PM1550 can be spliced with PM1310

1 SMF-28 B PM1550
2 Hi1060 A PM1950
3 SM400 D PM1310
4 SM450 H PM400
5 SM1950 E PM480
6 SM600 F PM630
7 Hi780 G PM850
8 SM800 H PM980
9 SM980 | PM780

J PM460

Operation Manual

1. Connect a control signal to the SMA connector on the PCB.
2. Attach the accompanied power supply (typically a wall-pluggable unit).
3. The device should then function properly.

Note: Do not alter device factory settings.
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Application Notes

Fiber Core Alignment
Note that the minimum attenuation for these devices depends on excellent core-to-core alignment when the connectors are mated.

This is crucial for shorter wavelengths with smaller fiber core diameters that can increase the loss of many decibels above the
specification if they are not perfectly aligned. Different vendors' connectors may not mate well with each other, especially for angled

APC.

Fiber Cleanliness
Fibers with smaller core diameters (<5 pym) must be kept extremely clean, contamination at fiber-fiber interfaces, combined with the

high optical power density, can lead to significant optical damage. This type of damage usually requires re-polishing or replacement
of the connector.

Maximum Optical Input Power

Due to their small fiber core diameters for short wavelength and high photon energies, the damage thresholds for device is
substantially reduced than the common 1550nm fiber. To avoid damage to the exposed fiber end faces and internal components, the
optical input power should never exceed 20 mW for wavelengths shorter 650nm. We produce a special version to increase the how

handling by expanding the core side at the fiber ends.
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Regular Single Mode / Polarization Maintaining Fiber Optical Power Handing vs Wavelength
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Single mode fiber optical power is limited by nonlinear effects in addition to absorption that increase loss and generate heat. The
curve shows the approximate safe CW power envelope for standard single-mode fiber. Actual limits depend on fiber design, core
size, length, and laser characteristics. Specialty fibers can significantly increase the power limit.
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