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4-POINT PDV SYSTEM COST SUMMARY SHOTONICS:

In-House Built 4-Point PDV
System Cost Breakdown*

Components
Ramp Up, Research, Concept... S6k - S12k
Component Cost S61k - $79k Development Time =
Packaging S12k - $18k =

Purchasing Effort
Control System/Ul Development  $36k - $48k

Trainin
Procurement S1.5k 8

Total $116k - $159k Documentation

User Interface

*Estimated with an engineering cost of $150/hr. Exclude cost of probes Lab Space
and digitizer/scope
Calibration
Avg. Commercial-Off-The-Shelf ]
Repair
(COTS) PDV Systems Cost
Per PDV Point $30k - $35k Expansion

4-Point PDV System $120k - $140k Obsolescence
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ABOUT QUANTIFI PHOTONICS

Quantifi Photonics designs and manufactures advanced test and measurement solutions for
the global photonics industry.
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INTUITIVE & MODERN SOFTWARE CONTROL SHOTONICS:
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WHO DO WE WORK WITH SHOTONICS:

We have built a global reputation for excellence, winning business from over 130 of the world’s leading technology
companies, research organisations and universities from over 25 countries.
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STEP 1 — SYSTEM DESIGN AND RESEARCH SHOTONICS:

DOE/NV/03624--0820

* Important to consider the time to learn
Handbook for the
Photonic Doppler about PDV systems. There are many
Ve'(jijetef papers on the topic, and Dr. Strand’s
Second Edition .
PDV Handbook is a great resource.

* An estimated engineering cost of
$150/hr.

« $150k avg. salary for Sr. Engineer or
3 graduate students

» Cost of employment — 2x annual
salary

OliverT. Strand

July 2020

e 1-2 Weeks — $6k-$12k




4-POINT PDV SYSTEM DIAGRAM (5W TARGET LASER & SPLITTER)  SANTI .o
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4-POINT PDV SYSTEM DIAGRAM (INDIVIDUAL CLASS 1M LASERS) SHOTONICS:
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4-POINT PDV SYSTEM COMPONENT COST SHOTONICS:

Component Type TV [YTEe

Class 1M Laser
Laser Source

2W - 5W Laser . , $11k - $26k

Splitter 1x4 High Power $1k
_ 500mW $200

Circulator _ 4

High Power (5W) $500 - $1k

Manual $50 - $100
VOA 4

w/ Analog Control $100 - $200
Power Meter Inline Power Monitor 8 $650
Detector 12.5GHz BW 4 $6.4k

$61k - 79k

« Cost of Procurement: 7-8 different suppliers, average procurement
cost is about $217 per PO

« More complicated shipping and receiving
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PACKAGING & CONSTRUCTION SHOTONICS:

(from A. Iverson, http://kb.osu.edu/dspace/handle/1811/52657)

Assuming research lab has access to internal machine shop and ignore cost
of building a custom enclosure

2 - 3 weeks of mechanical design and construction — $12k - $18k
« Patch cords and adapters might be needed

© Quantifi Photonics 2023. All rights reserved.
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FIRMWARE, CONTROL SOFTWARE AND Ul St e

Firmware:

« Laser modules tend to be
Instruments with API

« VOA, power meters and detectors
often have analog I/O, require a
controller

« Custom firmware and driver design
can take months

« Assume use COTS controller
(perhaps Raspberry Pi or MIO

modules)
~e 0 B ) Software/Ul:
i | e o Ul feature, API integration, server
: integration

e o/l % o _ _
« Testing and documentation

Overall: 6-8 weeks effort — $36k - $48k
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QUANTIFI

COST SUMMARY PHOTONICS'
« Start Up Cost: $6k - $12k ] Ignored:
« Component Cost; $61k - $79k $116k « Material cost for packaging/enclosure
. Procurement Cost: $1.5k L « More complicated planning effort with multiple
_ T $159k vendors and delivery timelines
y gfgll:agmg & Construction Cost: $12k - « Cost of patch cords/adapters, resulting in
= additional procurement and planning effort

Building a PDV system is a multi-disciplinary
project. The engineers/researchers can use
their time for other projects.

Also Important:
» Calibration (once 1-2 years)
« Sparing and repair at component level

Expansion/Obsolescence

» Let’s do this all over again
« Performance verification

» Training
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COMMERCIAL OFF THE SHELF (COTS) APPROACH SHOTONICS:
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COMMERCIAL OFF THE SHELF (COTS) APPROACH SHOTONICS:

DOPPLER
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* Power meter, variable optical
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SCALABLE PDV SYSTEMS (1 TO 4 POINT) SHOTONICS:

1-Ch Setup

« LASER-1054-2 (2-Ch Laser)

« DOPPLER-1001 (1-Ch Doppler Module)
 O2E-1101-1 (1-Ch Optical-to-Electrical Detector)
* Optional 8-Slot PXle Chassis and Controller

2-Ch Setup

« LASER-1054-2 (4-Ch Laser)

« 2 x DOPPLER-1001 (1-Ch Doppler module)

« O2E-1101-2 (2-Ch Optical-to-Electrical Detector)
* Optional 8-Slot PXle Chassis and Controller

4-Ch Setup

2 X LASER-1054-4 (4-Ch Laser)

4 x DOPPLER-1001 (1-Ch Doppler Module)

+ 2x 02E-1101-2 (2-Ch Optical-to-Electrical Detector)
* Optional 8-Slot PXle Chassis and Controller

.. .o - -
Low rowen r d r d
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SCALABLE PDV SYSTEMS (8 POINT AND MUX SETUP) Srahlia I

8-Ch Setup

* 4 x LASER-1054-4 (4-Ch Laser)

« 8 x DOPPLER-1001 (1-Ch Doppler Module)

4 x 0O2E-1101-2 (2-Ch Optical-to-Electrical Detector)
« 17-Slot PXle Chassis and Controller

PXle-1095

16-Ch Setup with 4-Ch MUX Grouping

. 8 x LASER-1054-4 (4-Ch Laser)

. 16 x DOPPLER-1001 (1-Ch Doppler Module)
« 2x 02E-1101-2 (2-Ch Optical-to-Electrical Detector) ‘
. 4 x PASSIVE-1016 (MUX/DEMUX Module)

» 17-Slot PXle Chassis and Controller with Daisy Chaining
Modules

il A 6 6 0 06 0 0 0 O ® ® ® ® ® ® ® ® O
i PXle-1095
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4-POINT PDV SYSTEM IN-HOUSE VS COTS COMPARISON SHOTONICS

Total Cost
Purchasing Effort
Packaging/Scalability
Control SW and Ul

Documentation

Footprint

Calibration

Warranty/Repair

Customization

© Quantifi Photonics 2023. All rights reserved.

$116k - S159k
Multiple POs for components
Single box, not easily expandable

Commonly limited to initial setup,
sometime manual

Highly depend on the system
designers and developers

Often larger

Done at component level

Can keep sparing components. In-
house repair often needed. More
efficient if initial system designers and
developers are available

Unlimited

S120k - $140k
Single PO for instruments
Chassis and module

Web based, APl support for
automation, expand with system

Consistent formats, hosted online,
update with product updates

More compact

ISO17025 if needed. Optical loss value
specific to reach module

Warranty plans often included or
available. High quality modules used in
production environments in
commercial space

Depending on the supplier
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CUSTOM SYSTEM & MODULE DEVELOPMENT SHOTONICS:

We would love to get more feedback on our PDV approach and how our modules meet your PDV system
design requirements. Feel free dropping by our booth.

We also have the expertise and agility to build customized solutions to match your exact requirements.

QUANTIFI
PHOTONICS

L
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Test.
Measure.
Solve.

We solve complex test and measurement challenges in photonics with

innovation and experience.

www.quantifiphotonics.com
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