
Phononic Application-Specific 
Cooling Increases Performance 
in Next-Generation 
Optical Communications

More fiber. More bandwidth. More problems.

As we settle into our post-pandemic new normal, the need for more powerful, 

reliable internet service is unmistakably clear, but getting there isn’t easy.

Application-specific cooling is the fastest way 
forward. Don’t take the long way with o�-the-shelf 

Thermoelectric Coolers.

Standard TECs aren’t designed with your particular needs in mind, 

leading to a host of performance, e�ciency and reliability issues. It’s time for 

application-specific TECs, tailor-made to meet your specifications.

Capture cumulative energy savings with Phononic TECs.

By providing greater e�ciency with its TECs, Phononic is able 

to deliver a reduction in operating costs thanks to cumulative energy savings. 

Discover peak performance 
with Phononic application-specific TECs.

Application-specific TECs from Phononic deliver superior 

power consumption, performance, size, reliability and quality.

The pressure is on

A growing remote workforce, machine to 

machine networking, VR & AI web integration, 

autonomous machine control and many 

more applications have changed the way we 

live and work forever. Cloud computing, EDGE 

networks, 5G, IoT and other innovations have 

created a long-term acceleration of network 

bandwidth, and internet, content and platform 

providers — especially data centers — are 

scrambling to manage this increased pressure. 

So how can they meet these data demands and 

high-performance expectations, while 

ensuring their investments can be scaled to 

higher future requirements?

When you have specialized needs, 
you need specialized TECs

Stabilizing a laser and locking it into a specific wavelength 

has become paramount. And though it may be tempting to select 

an o�-the-shelf TEC to manage the process, that 

decision can lead to a whole host of problems and tradeo�s.

Maximize performance and e�ciency with custom-designed TECs

Instead of being stuck within the parameters and size restrictions of o�-the-shelf TECs, 

Phononic enables you to dissipate the power of your system (Qmax in Watts) by customizing and 

optimizing TEC performance criteria like the coe�cient of performance (COP),  AC resistance 

(ACR), ΔT, Imax and Vmax. Essentially, our custom-designed TECs enable 

you to circumvent certain tradeo�s you’d have to accept or design around with a standard TEC.

Real, measurable energy savings

With the greater e�ciency provided by Phononic application-specific TECs, 

you’ll experience lower energy consumption across all of your transceivers. 

Dollars not spent on energy translates into significant savings in your operation costs.

TEC thickness should 
depend on the application

With a standard, mass-produced TEC, the 

thickness is set, as are the drawbacks that come 

with it. Phononic can help you determine the 

design parameters that best work for your 

application. TEC thickness creates a tradeo� 

between e�ciency (COP) and heat pumping Qc 

(Watts). A thicker TEC may not be the best choice, 

especially in high heat-density applications.

A thinner TEC increases heat-pumping capacity if the element height is reduced, but it does 

not necessarily improve or reduce power consumption due to increased parasitic losses. 

Conversely, a thicker TEC decreases heat-pumping capacity while also reducing parasitic 

losses. For a given operating condition (heat load and ∆T), there will be an optimized design 

that delivers the highest e�ciency and, therefore, the lowest TEC power.

The graph to the left shows another 

tradeo�: the way adjusting voltage and 

current will shift the TEC’s COP operating 

point away from its peak (where e�ciency 

is at its highest). With Phononic’s design 

expertise, you won’t have to adapt your 

design to a less-than-perfect, o�-the-shelf 

temperature-control solution. Instead, you 

can have an application-specific TEC that 

maximizes performance — regardless 

of your power and temperature parameters.
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Get customized TEC solutions 
for the same cost as o�-the-shelf parts.

Optimize your performance     |     Maximize your e�ciency     |     Keep costs down

Learn how Phononic can design and manufacture 
an application-specific TEC for your company.

To many people, the word “custom” brings to mind “expensive.” 

But that’s simply not the case. With Phononic’s experience in semiconductor 

design, we can partner with you to develop cost-e�ective, 

application-specific TECs.

Superior quality and 
manufacturing, 

customized to your 
exact specs

Configured to deliver 
peak performance and 

increase e�ciency

Best-in-class power 
consumption that 

delivers real savings 
on operational costs

Pricing that lines up 
with o�-the-shelf TECs

See how
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Your optimal COP point all comes down to TEC design.

Phononic has the knowledge and experience to fully understand what 

you need out of a TEC, then design one for optimal e�ciency and high-heat pumping.

The 
process

Once we know:

The amount of heat

 pumping required (Watts)

The degree of 

cooling required (ΔT)

Your form factor requirements

We will start:

Integration details

Determining optimal 

device design

Evaluating system 

thermal profile

Incorporating your 

specific needs

Laser TOSA with integrated 
Phononic TEC


