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Introduction

The P300 encapsulates the Data
Link and Physical layers of the
CEBus (EIA-600) standard for
power line communications. This
standard describes a peer-to-peer,
low cost ($3 - $6) networking
solution for communication
between devices in the home
using robust spread spectrum
signaling techniques.

®** Communications Testing

Using CEBus power line
communication allows products
like smart switches and smart
outlets to communicate with each
other and with higher function
devices like home controllers
and/or personal computers. For
the most part, these devices all
need power from the power line
to operate and by also using the
power line for communication
there are no new wires
necessary and installation is
simplified. Communication on a
CEBus PL network has a base
rate of 10,000 bits per second
and, after various overheads,
communicates at an effective rate
of between 4,000 and 6,000 bps.
On the simple side — CEBus
devices like switches and outlets
can be used to make 2-way, 3-way,
or n-way circuits where the cur-
rent wiring is insufficient. More
sophisticated home control
situations are possible using
these simple devices and a dedi-
cated smart controller with
macros, monitoring, and time
scheduling. All with no new
wires!
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Figure 2. Capture of complete transaction between P300 and host CPU

The Application

The Intellon P300 power line
communication coprocessor is
normally used with a host proces-
sor and a small mix of analog
components for signal coupling to
the power line. The interface to
the host processor is a clocked
serial interface with some slightly
unusual aspects. Since the
CEBus specification defines a
peer-to-peer network there are
many cases where it is advanta-
geous to view the data going into
the data link layer (P300) from
the processor side and the analog
signals on the "bus" (power line)
at the same time.

The test and debug environment
is complicated by this mix of
analog and digital signals which
must be looked at in a time
critical manner. There are six

digital signals which make up the
host processor to P300 interface
on the transmit and receive
device (total of 12 signals) and
the analog signaling path on the
power line. In the past I have
used a digital scope and a
separate logic analyzer to capture
and analyze the multitude of
signals. This approach works but
is complicated by the two instru-
ments having separate time
bases, different trigger points,
and two sets of (slightly different)
controls.

A complete transaction between
the P300 and the host CPU can
be seen in the above screen shot
(Figure 2). The communication
between the sending host uC and
the sending P300 is on digital
lines D1-D5, the spread spectrum

data from the power line is shown
on the analog trace 1, and the
communication between the
receiving host uC and the
receiving P300 is on digital lines
D9-D13.

The 54622D makes this very easy
(compared to using two separate
instruments) since the time base
is now common between the
analog and digital channels. This
keeps the signals aligned at all
times and there is never any
confusion due to the two instru-
ments having been adjusted sepa-
rately to different time/division
settings. The signals are easy to
label with their data sheet names
further reducing confusion. The
single instrument works easily
with Agilent’s IntuiLink

software to get the measurement
picture into a Microsoft Word®
document on your PC (try this
with two separate instruments!).



Figure 3. Zoom in on details for analysis

Conclusion

Having the 16 channels of logic
analysis and the two analog
channels available in the same
instrument allows me to look at
all of the signals and maintain
temporal alignment at ALL times.
I have never made a measurement
mistake with different time bases
or incorrect triggers using this

instrument. These are common
errors using two instruments
and can cause a good bit of
head scratching. Also - instead
of trying to control two instru-
ments simultaneously I can
control one display and concen-
trate on the current measure-
ment challenge.

Zooming In on The Signals

The 54622D has a two mega
sample storage buffer which is
used for the entire screen at
trigger time. I use a slow sweep
speed to capture the whole
waveform as shown in the

Figure 2 screen shot. The screen
shot above (Figure 3) is from the
same trigger event. Once the
signals are captured I can zoom
in on any portion of any signal of
interest including the 500 kHz
serial clock (SCLK). Each clock
edge and the associated data can
be easily seen and analyzed since
the 54622D took a sample every
10 ns at 2 ms/div sweep speed.
The front panel controls are easy
and intuitive and zooming and
panning across the signals
makes easy work of interface
troubleshooting.



Figure 4. Five models to satisify your bandwidth, channel count and budget needs

Unique 2+16 channel mixed signal oscilloscope and 2 or 4 channel
models all optimized for mixed analog and digital debug

¢ 2 MB of MegaZoom deep memory on all channels
¢ New high-definition analog-like display system with 32 levels of

intensity

¢ Powerful triggering including edge, pulse width, pattern and new

12C

e Standard RS-232 and parallel ports for PC and printer connectivity

¢ Built-in floppy for data, image and setup storage
* Measurements and math functions including FFTs standard
* Quick Help in 11 languages

¢ Optional GPIB interface module
e Optional integrated thermal printer

Model Bandwidth Sample Channel Memory Price
Number Rate Count Depth

54621A 60 MHz 200 MSa/s 2 2 MB/ch $2,801
54621D 60 MHz 200 MSa/s 2+16 2 MB/ch $4,031
54622A 100 MHz 200 MSa/s 2 2 MB/ch $3,403
54622D 100 MHz 200 MSa/s 2+16 2 MB/ch $5,352
54624A 100 MHz 200 MSa/s 4 2 MB/ch $5,207

For more information visit the web site at:

www.agilent.com/find/megazoom




Agilent Technologies’ Test and Measurement Support, Services, and Assistance

Agilent Technologies aims to maximize the value you receive, while minimizing your risk and
problems. We strive to ensure that you get the test and measurement capabilities you paid
for and obtain the support you need. Our extensive support resources and services can help
you choose the right Agilent products for your applications and apply them successfully.
Every instrument and system we sell has a global warranty. Support is available for at least
five years beyond the production life of the product. Two concepts underlie Agilent's overall
support policy: "Our Promise" and "Your Advantage.”

Our Promise

Our Promise means your Agilent test and measurement equipment will meet its advertised
performance and functionality. When you are choosing new equipment, we will help you
with product information, including realistic performance specifications and practical
recommendations from experienced test engineers. When you use Agilent equipment, we
can verify that it works properly, help with product operation, and provide basic measurement
assistance for the use of specified capabilities, at no extra cost upon request. Many self-help
tools are available.

Your Advantage

Your Advantage means that Agilent offers a wide range of additional expert test and
measurement services, which you can purchase according to your unique technical and
business needs. Solve problems efficiently and gain a competitive edge by contracting with
us for calibration, extra-cost upgrades, out-of-warranty repairs, and on-site education and
training, as well as design, system integration, project management, and other professional
engineering services. Experienced Agilent engineers and technicians worldwide can help
you maximize your productivity, optimize the return on investment of your Agilent
instruments and systems, and obtain dependable measurement accuracy for the life of
those products.

E Agilent Email Updates

www.agilent.com/find/emailupdates
Get the latest information on the products and applications you select.

@Agilent Direct

www.agilent.com/find/agilentdirect
Quickly choose and use your test equipment solutions with confidence.

Agilent T&M Software and Connectivity

Agilent's Test and Measurement software and connectivity products, solutions and
developer network allows you to take time out of connecting your instruments to your
computer with tools based on PC standards, so you can focus on your tasks, not on your
connections. Visit www.agilent.com/find/connectivity for more information.

www.agilent.com

By internet, phone, or fax, get assistance with
all your test & measurement needs

Online assistance:
www.agilent.com/find/assist

Phone or Fax
United States:
(tel) 800 829 4444

Canada:
(tel) 877 894 4414
(fax) 905 282 6495

China:
(tel) 800 810 0189
(fax) 800 820 2816

Europe:
(tel) (31 20) 547 2323
(fax) (31 20) 547 2390

Japan:
(tel) (81) 426 56 7832
(fax) (81) 426 56 7840

Korea:
(tel) (82 2) 2004 5004
(fax) (82 2) 2004 5115

Latin America:
(tel) (305) 269 7500
(fax) (305) 269 7599

Taiwan:
(tel) 0800 047 866
(fax) 0800 286 331

Other Asia Pacific Countries:
(tel) (65) 6375 8100

(fax) (65) 6836 0252

Email: tm_asia@agilent.com
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