
his is an exciting time for Agilent Labo-
r a t o r i e s , the central research facility of

Agi lent Te c h n o l o g i e s , a spin-off  from
H ew l e t t - Packard (HP) Co. For more than 30
y e a rs , HP Laboratories provided the tech-
nologies and innovations that kept HP a
global technological leader. Now Agilent Lab-
oratories is providing the same sort of dis-
c overies for the new Agilent Technologies. 

Agilent Labs emerged from and shares
H P ’s culture and history of accomplishment.
Research in optical electronics and fiber
optics by HP scientists seeded the lightwav e -
measurement and optical-communications
businesses. Research in light-emitting
diodes and solid-state lasers triggered a new
business in displays and lighting. And HP
Labs developed the first 64-channel ultra-
sound cardiac-imaging machine, w h i c h
s h o wed the heart as it beat.

Following this heritage, Agilent Labs
r e s e a r c h e rs today perform basic research to
create new business opportunities for the
c o m p a ny; materials and device research to
p r ovide advances across all of Agilent’s
business groups; and applied research to
s u p p o r t the more immediate
needs of its product lines.

“ We don’t have a book of
i n s t ructions for creating new
t e c h n o l o g i e s ,” says To m
S a p o n a s , senior vice president
and chief technology officer for
Agilent and director of Agilent
Labs. “To find the next break-
t h r o u g h , we encourage putting
together different technical dis-
ciplines. This often creates a
new way to solve a problem.” 

Indeed, bubbles were not the
first thing that came to mind in
the mid-1990s when HP scien-
t i s t s , in what is now Agilent
L a b s , began working on high-
speed telecommunications.
Fast fiber-optic cables were in
common use, but signals mov-
ing from one fiber-optic link to
another had to be converted to
electronic signals and then back

a g a i n , which slowe d
network speed. 

Julie Fo u q u e t , n o w
an Agilent Labs phy s i-
cist experienced in
o p t o e l e c t r o n i c
d ev i c e s , began work-
ing on the network -
switching problem at
H P. She rev i ewed the
w o rk of researchers
outside the company who were making pla-
nar lightwave circuits, which use tiny silicon
trenches to switch light from one set of opti-
cal fibers to another. If a trench contains
f l u i d , light continues on its course; if the
trench is empty, the light (and, h e n c e , a sig-
nal) is reflected off the walls and redirected. 

Five years ago, such switches performed
poorly and slowly, and they were difficult to
build. One of HP’s ink-jet dev e l o p e rs sug-
gested using thermal ink-jet technology to
create a new type of planar lightwave-circuit
reflective switch. One obstacle, h o wev e r,
was how to fabricate the device. A possible
solution was to use an ink-jet pen actuator

to control whether or not fluid entered a
trench in a planar lightwave circuit. This
would require an extremely tiny va lve
(which did not exist) to block refill of an
empty trench.

Then two valve experts alerted Fouquet
to a presentation on long-lasting or quasi-
static bubbles. She saw that such bubbles
might solve her problem, because they
could remain in place for a long time to
block refilling.

Fouquet began several months of feasibili-
ty experiments. A major concern was how to
m ove the bubbles in and out of the points
where trenches crossed, the key to making

the concept work. A breakthrough
came when Fouquet discov e r e d
that bubbles in the fluid she wa s
using were strongly attracted to
heat. They return to a heat source
rather than float free, which solved
the problem of how to control their
m ovement. She and her team
i nvented a bubble mov e r — a
heater they could turn on and off
to attract or release bubbles, a n d
built the necessary circuitry. They
received help from HP colleagues,
who served as consultants. One
helped develop the adhesive for
sticking two halves of the dev i c e
together with 1-µm accuracy.
Another helped design the actua-
tor chip.

S t i l l , the team needed a place
for the fluid to go when it was not
making bubbles. Fouquet solved
that quandary by etching storage
holes deep into the silicon trench-
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gilent Laboratories was born when Hew l e t t -
Packard (HP) Co. created two independent compa-

nies out of one in 1999. One, HP, focuses on computing
and imaging , and the other, Agilent, on communications,
electronics, health care, and life sciences. HP stockhold-
ers received shares in both companies.

The realignment was to sharpen the strategic focus of
both businesses, improve their ability to adapt quickly to
changing marke t s , and ultimately, enhance both compa-
nies’ growth and earnings potential. Agilent received the
original businesses created by HP, the heritage of HP tech-
nology leadership, and its culture of innovation. 

A key factor in the division was aligning future research
with the needs and strategic priorities of each company.
Most of the research in materials, electronics, photonics,
and medical and analytical systems went to Agilent Labo-
ratories. HP Laboratories retained most of the research in
computing and imaging.

Although Agilent had only one-sixth the revenue of HP
when they split, 35% of HP Labs’ personnel (410 people)
joined Agilent Labs. Agilent and HP also developed agree-
ments to share their intellectual property.

Bubbles in silica planar light-wave circuits direct light

signals in this photonic switching platform.
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es at either side of their crossing points. On
March 6, 2 0 0 0 , Agilent announced the Pho-
tonic Switching Platform. A new division with-
in Agilent is now making prototypes for com-
mercial application. “Great things come from
the Labs because people work together,”
s ays Fo u q u e t .

Another example of this collaborative
spirit is Agilent’s new miniature duplexer.
The Agilent Film Bulk Acoustic Resonator
(FBAR) filter provides all the perform a n c e
of the best duplexers , but it is 10 to 20
times smaller. 

Successful duplexer miniaturization has
long posed a challenge in the communica-
tions industry. Smaller duplexers enable
manufacturers of wireless devices such as
cellular telephones to pack more features
into their products without increasing the
size. Agilent’s duplexer consists mainly of
two filters. One eliminates all but the
desired frequency in the receiving channel;
the other rejects all but the desired fre-
quency in the transmission band. 

In creating the FBAR filter, Richard Ruby,
an Agilent Labs’ electrical engineer, had to
find the right piezoelectric material for con-
v e rting electronic signals efficiently and
accurately into acoustic signals and vice

v e rsa. The material
had to mate with
other materials and
s e r ve as the
“peanut butter” in a
metal sandw i c h .
Pa r t of the chal-

lenge was the incredi-
bly close frequency
bands allotted for
incoming and outgoing
signals. Ruby made
the risky choice of alu-
minum nitride for the
piezoelectric material.
Aluminum nitride is
quite hard to control in
a manufacturing env i-
r o n m e n t .

R u by found innov a-
tive ways to proceed.
At various times, h e
enlisted the help of

in-house electroacous-tics, m i c r o m a c h i n-
i n g, s o l i d - s t a t e , and rad io- frequency
experts. He borrowed time on an X-ray dif-
fractometer and did experimental polishing
in the backyard of a retired HP employee. 

Successful test results aroused the
interest of John Lars o n , an e lectroa-
coustics expert in the Labs’ medical group.
Soon, other scientists joined the project to
create a 5 ¥ 7 ¥ 2 mm duplexer, which has
one-twentieth the volume of previous tech-
nology. The duplexer allows desired signals
to come through with little attenuation
while reducing unwanted signals. Agilent is
now producing prototypes of a 1.9-MHz,
code-division multiple-access duplexer, the
first in a new product line for the company. 

At Agilent Labs, f o rmal and inform a l
cross-discipline collaborations, r e s o u r c e
s h a r i n g, and support for individuals with
promising ideas are a fundamental part of
the environment that leads to innov a t i v e ,
leading-edge products.

Cynthia M. Smith is the c o m m u n i c a-
tions manager at Agilent Laboratories
in Palo Alto , C a l i f o r nia (cynthia_
s m i t h @ a g i l e n t . c o m ) .
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YOU ARE INVITED TO ATTEND
THE ACADEMIA-INDUSTRIAL 
OUTREACH WORKSHOP 
Sunday, November 5, 2000
Hyatt Islandia Hotel,
San Diego, California
Program speakers include:
C h a rles B, D u ke , Xerox Corp . —
I n t r o d u c t i o n
M a rk Bern i u s , The Dow Chemical
Co.—“Listening to industry ”
Ed Esposito, Alcatel—“How indus-
t ry recru i t s "
Jaleh Daie, The David and Lucile Packard Fo u n d a t i o n —
“ N e t w o rking as a strategy for outreach”
Peter Wo l f f ,M I T — “ I n d u s t ry outreach at MIT”
C a rlos Gutierr e z ,S o u t h west Texas State Univers i t y —
“ I n d u s t ry connections for research, c u rr i c u l u m , and jobs”
William Doy l e , U n i v e rsity of Alabama, Tu s c a l o o s a —
“The UA Center for Materials for Information Technology”
Bo Hammer, AIP—“Professional masters degree programs
in phy s i c s ”
M a rk Holtz, Texas Tech University—“Semiconductor microelec-
tronics masters program”
Randal Caton, Christopher New p o rt Univers i t y — “A p p l i e d
p hysics and computer science masters program”
C h a rles Joenathan, Rose-Hulman Institute of Te c h n o l o gy —
“Applied optics masters program”
See www. a i p . o r g / c o rp o r a t e / g e n e r a l / m e e t i n g .html for
more inform a t i o n .

Monday and Tuesday
November 6–7, 2000

In conjunction with the
AIP Corporate Associates 


