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should be counted.

• Lower assembly and test costs. The 
PSE-ICM obviously reduces assembly 
cost, but its benefit of reducing test 
costs should not be overlooked. A 
designer who goes with the discrete 
approach must develop test setups 
and software sufficient to catch all the 
defects that might occur during the 
assembly process: at a minimum one 
would need to verify basic functions 
such as detection, classification, and 
disconnect sensing. All these functions 
are pre-tested in the PSE-ICM; the 
only testing required would be to verify 
there are no bent pins or bad solder 
joints when the PSE-ICM is stuffed on 
the board. You get almost complete 
coverage just by running Ethernet traffic 
on all the ports and verifying the PSE-
ICM acknowledges when it is addressed 
via the I2C bus.

• Lower configuration management 
costs. For example, PSE-ICMs are 
available without the PSE electronics in 
the same footprint. This means a switch 
maker can design two products (a PoE-
enabled switch, and a switch without 
PoE) that use the same main board; the 
only difference being which type of PSE-
ICM is stuffed.

Conclusions
As the new IEEE 802.3at standard 

nears completion, many companies 
are preparing to launch their new PoE+ 
products. In this environment, where 
designers have a long list of technical 
challenges and a wave of competing 
products is imminent, shortening the 
design cycle time can be critical for 
success.

The PSE-ICM can greatly reduce 
time to market, but offers many other 
advantages described in this article.  
The two main drawbacks of previous 
modules were lack of standardization 
and high cost, but both of these are 
addressed by the new PoETec industry 
standard: Multiple sources are already 
on line, with more coming. The new 
PSE-ICMs are already lower cost than 
their predecessors, and over time 
competition and technological advances 
will drive costs down even further.

LTC4266 quad PSE controller chip from 
Linear Technology Corp. The LTC4266 
has the smallest package (5x7mm QFN) 
and lowest power dissipation of any 
quad PSE controller in the industry: 
just 165mW/port at 600mA, including 
current-sense resistors and MOSFET on-
resistance. What is more, the LTC4266 
has a unique non-linear foldback feature 
that protects the module from short 
circuit faults; without this feature, larger 
MOSFETs with bigger Safe Operating 
Area (SOA) would be needed to support 
the higher current levels reliably.

PSE-ICM advantages
These days, switch designers face 

many tough engineering challenges.  
All of the digital and software tasks are 
difficult enough, without having to worry 
about analog issues. For example, 
hipot, EMI, UL certification, lightning 
surge protection, and heat dissipation 
are several areas where problems often 
crop up near the end of a project, when 
it’s most costly and time-consuming to 
fix them. In fact, these are probably the 
most common reasons why products 
miss their launch dates. 

The primary advantage of the PSE-
ICM is that it’s already been through 
all these tests. Therefore it not only 
reduces the switch designer’s workload, 
but also reduces the risks of last minute 
problems. Of course, it’s still possible 
for a switch to fail hipot or EMI because 
of layout issues outside the PSE-ICM, 
but the chances of that happening are 
reduced.  

The PSE-ICM also reduces risk 
because there are multiple sources. 
This not only creates price-competition, 
but reduces the risk of late delivery that 
sometimes occurs when using sole 
sources for components.

Poor technical support can also lead 
to project delays and cost overruns.  
Suppose you’re testing a new PSE 
prototype and one of the MOSFETs 
overheats. Was the failure due to a bad 
MOSFET or a bad controller chip? The 
two vendors will likely point their fingers 
at each other, while your project slips 
further behind schedule. But with the 
PSE-ICM there is no finger pointing; if 
one PSE-ICM brand seems unreliable, 
you can simply switch to one of the 

others with no changes to your board 
layout or software. 

The cost issue
Of course cost is king in the network 

equipment industry. Some designers 
may take one look at the PSE-ICM 
and say it’s too expensive, but a smart 
designer won’t be so hasty. The real 
objective is to reduce overall costs; 
that’s rarely as simple as picking the 
cheapest parts.

Figure 3 shows a qualitative cost 
comparison between a discrete design 
– where the designer places all the PSE 
components (controller chips, FETs, 
magnetics, etc.) on the main board – 
and a design that uses the PSE-ICM.  

The graph is intended to illustrate 
three points:

• The costs of both alternatives 
decrease over time.

• There are sudden drops in cost 
when new technologies are introduced.

• The material cost of the discrete 
approach will always be slightly lower.

Think about the second bullet. One 
of the advantages of the PSE-ICM is 
it allows you to more easily keep up 
with advancing technology and take 
advantage of the savings. For example, 
when a new chip that reduces cost is 
introduced, it may be difficult to use 
that chip in the discrete design because 
a new PCB layout would be needed. 
But when that chip is incorporated into 
a new PSE-ICM, you can just drop it 
on your board because the PSE-ICM 
footprint hasn’t changed.

 
Now think about the third bullet. The 

discrete approach has a slightly lower 
material cost, but the PSE-ICM offers 
a lot of added value that makes up the 
difference. 

For example:
• Shorter time to market. Some 

products have market windows only 8 
to 12 months before they’re obsolete.  
If the launch of such a product were 
delayed just 2 months, due to PCB 
layout problems for example, then the 
overall revenue from that product would 
be severely reduced. The PSE-ICM can 
greatly reduce the risk of these delays, 
and that has economic value that 
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