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NXP mbed Design Challenge - Entry NXP3887 

Mbed Net Meter 

Wall Clock Display of Real-Time Network Traffic 
 

Internet appliance "wall clock" providing real-time display of Ethernet traffic with three analog 
dials, showing inbound and outbound data rates plus network bandwidth quota utilization. 

Abstract 
Now days many people live in a home where a single broadband Internet connection is shared 
among many computers, all vying for access to the same cable (or DSL) modem “pipe”—which 
often time behaves like a “straw”.  What is actually happening when your Web download slows to 
a crawl or your Skype telephone caller starts sounding like a drunken robot?  Is it one of the kids 
watching a Netflix movie on their laptop?  
Has a virus taken over one of your PCs—
blasting out spam emails?  Is your cable 
provider really giving you all the Internet 
bandwidth their slick advertizing claimed 
was yours? 

Maybe it’s time for our new “Internet 
appliance”, a “wall clock” display that lets 
you keep track of your home’s network 
traffic at a glance?  That’s what this project 
is about, a real-time display of Internet traffic 
based on the NXP mbed embedded 
development system. 

The genesis of this effort was really two 
related things.  One was network bandwidth 
issues associated with a shared Internet 
connection as mentioned above.  Such a 
shared connection typically is via a cable or 
DSL modem, but in our case it is sometimes via a satellite Internet modem connection, which 
comes with its own set of headaches, including especially strict limits on the total amount of 
Internet traffic allowed during a 24-hour period.  The “punishment” for exceeding these limits is a 
“time-out” warning, which severely 
restricts downloads speeds to that of 
a poor “dial up” connection—for 24-
hours—eventually followed by a 
cancellation of all service for 
repeated violations. 

Not surprisingly, those who use a 
satellite Internet connection need to 
keep careful track of daily bandwidth 
use—or risk “punishment”.  In 
practice, this is not an easy task.  Watch a couple of HD YouTube video easily can push your 
account over the limit.  Or, opening a Web page that streams an endless series of embedded Adobe 
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Flash advertisements can be all that it takes.  And, look out if Microsoft decides to use “Automatic 
Update” to send each PC at your home a copy of Windows XP Service Pack 3!  So, the ideal “Net 
Meter” Internet appliance needs to display not only real-time network traffic rates, but also the 
current amount of daily bandwidth “quota” consumed. 

“Containing” the mbed PCB 
The first thing that we did before working with 
the mbed PCB was design a general-purpose 
“carrier” PCB for the mbed module.  This 
allowed us to “contain” the mbed’s very useful 
electronics within a small package, along with 
general purpose interface circuitry, including RS-
232 transceivers, 2 Mbytes of on-board flash 
memory, an RJ-45 Ethernet plug, a push-button 
switch, three LEDs, and a DB-25 external I/O 
connector.  All of this can be enclosed in an 
inexpensive, off-the-shelf plastic case. (See 
Schematic 1, the mbed carrier PCB schematic 
below.) 

Monitoring Network Traffic 
The mbed PCB, once connected to an RJ-45 
Ethernet plug, provides an ideal tool for 
monitoring Ethernet packet traffic.  Refer to 
the figure at right showing a typical “Net 
Meter” installation.  Application firmware in 
the mbed module sets up the Ethernet 
controller to capture 100% of the network 
traffic passing in and out of the 
cable/DSL/satellite modem.  With the 
installation shown this is achieved by using an 
Ethernet “hub”.  The mbed classifies each 
packet as “in” or “out”.  The packet sizes are 
used to calculate a real-time packet rate for 
each direction.  This data is display on one of 
two “meters”.  A third meter is used to display 
daily bandwidth “quota” information, as a 
percentage of allowed daily use. 

The three meters are contained with a “re-
purposed” wall clock.  The meter movements 
used for this project were extracted from off-
the-shelf automotive electronic tachometers.  
These devices are easily driven by a 
microcontroller using a one-wire digital pulse 
train for each meter—simulating an automotive ignition coil signal. 

The “Net Meter’s” real-time clock, used for daily “quota” measurement, is automatically set as 
required by eavesdropping on HTTP packet traffic. 
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Schematic 1 – NXP mbed Carrier Printed Circuit Card (PCB) 
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Schematic 2 – mbed Net Meter Assembly/Cable  
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mbed “Carrier” Printed Circuit Card Layout  

 
 


