FORIMMEDIATE RELEASE

Pennsylvania Sept-13-2006 — K eystone Semiconductor, Inc. founded in 2005 by inventor Wen T.
Linin Spring House, Pennsylvania, announced today ahuge breakthrough of € ectronicindustry by intro-
ducing the new Arrival-time L ocked L oop technology to replacethe current Phase Locked Loop (PLL)
technology.

ThePLL technology wasinvented 80 yearsago to produceastable signal locally from anoisy signa
received through the communication channel to hel p theworld communicate. But duetoitscomplexity, the
popularity of PLL did not gain ground until thelC agearrivedinthe 70s. Sincethen, it has becomethe most
popular technol ogy to produce astable clock signal from areferencesignal sourceandisextensively usedin
el ectronics product today. Any € ectronic equipment that requiresastable clock signa hasat least one of the
PLL circuitinsde, for exampleradio, stereo, TV, cable TV, cell phone, cordless phone, PCs, automobiles,
satel lite communications, GPS and includingamost al eectronic productstoday.

Despiteitspopularity and widespread use, the PL L isstill very difficult to usetoday and causesa
stability problem for the design engineer. Thisproblem iscommonly known asthe dead-zonejittering
problem. Thisproblem occurswhen thelocal signal issynchronized to thereference signa without phase
offset. For years, engineershave battled with thisnasty problemwith many clever solutions, many of which
arepatented. It appearsthat thisproblemwasfinally under control when the | Cindustry advanced into sub-
micron technology ten yearsago. However, al the current solutionsare still unabletolock thetwo signals
together without phase offset and the phase detector aways produces constant glitchesto increasethe noise
level for the system, and worst of all, since nobody knowswhy the dead-zonejittering occursinthefirst
place, no one can guaranteethat it won't happen again. Thispresentsanimmensethreat to asystem such as
PC, asystemthat must be precisely clocked. A singlejitter of clock can crash thewhol e systemimmedi-
ately. Astheworld isgetting more precisein timing, thethreat and cost of the dead-zonejitteringisa so
getting higher.

ThePLL'sproblemisvery deep-rooted in two sources. Thefirst problem isthat the concept of
phaselocked issimply wrong. When asteady signal arrivesat asteady rate but suddenly movesintime,
thereisreally noway for thereceiver to know what has been changed during the datatransmission to cause

themovement of signa. The movement of signal can be caused by theamplitude change, frequency change



or phase change. Theonly thing that thereceiver knowsfor sureisthat thearrival-timeof thesigna has
been changed. However, the engineershave been taught al these yearsthat the sudden movement of signal
wasonly caused by the phase change and we needed a phase | ocked oop to sol ve the phasejittering
problem. Ascan beimagined, everything we have been doing al these yearsiswrong. Although during the
late 70's, anew breed of phase detector commonly known as* phase-frequency detector” (PFD) washborn
to greatly alleviate the phaselocked problem. The PFD issimply aspecia kind of arrival-time detector that
generates dead-zonejittering glitches. Theintroduction of PFD wasabig step forward for the PLL technol-
ogy and could have solved the phase |l ocked | oop problem forty years ago; however, lacking the concept of
arriva-time, nobody had any cluewhat was missing until today.

The concept of arrival-timewasinvented about forty yearslater thanthe PL L, around 1960, when
satistical physicsand statistical communicationswere established asindependent fieldsof study. Thearrival-
timeof asigna isknown asastochastic process governed by the Poisson distribution. Thenature of arrival-
timeisvery difficult to analyze sinceit requires many toolsfromthetheory of satistics. Asaresult, the
concept of arrival-timeisnot popular anong the € ectronic engineerstoday and most el ectronic engineers
havenever even heard of “arrival-time’.

The second problem of the PLL isdueto the current feedback control theory which providesthe
theoretical foundation for thecurrent PLL. Thistechnology iseven older thanthe PLL and can betraced
back to the ancient concept of servo control system. Thefeedback control theory hasbeenimproving the
qudity of lifefor al mankind sincetheindustria agebegan, but it could not hel p the engineerssolving the
dead-zonejittering problem becausethe current feedback control theory ispoorly structured and not
precise enough to guide the engineersto understand the nature of the feedback control loop.

For yearsbeforefinishing their design of thefeedback control |oop, the engineersweretaught to use
aroot locusplot or other tool sto check the stability of theloop by varying theloop gain of the system from
zerotoinfinity eventhough theloop gain of the system wasusualy asmall fixed constant. The current
feedback control theory was unableto explain why theroot locus plot isneeded and nobody seemed to
caretofind that out becausetheroot locus plot had aready hel ped the engineerstofinish their job ontime.
Unfortunately, the same reason that the current feedback control loop theory failed to justify theneed for the

root locus plot turned out to be the same reason to explain why the dead-zonejittering problem was pro-



duced. Theinability of the current feedback control theory to explain thissmplefact indicatesthat thereisa
fundamental weaknesswith the current feedback control theory despitethefact that it wasestablished for
morethan 150 years.

Wen T. Lin had experienced the dead-zonejittering problem many timesin hiscareer. The dead-
zonejittering problem isthemost frustrating and aggravating problem for el ectronic engineersbecausethe
better the engineersdoing their job to balance the design, the more the dead-zonejitters. It isabrutal,
confidence-shattering bug. Wen T. Lin wasfinaly ableto crack the dead-zonejittering problemin January
of 2005 and he hasfiled numerousprovisiona patent applicationsfor hisfindingssincethen. All hisprovi-
siond patentsaregrouped into threeforma PCT patent applications. Thefirst installment of thearrival-time
locked loop trilogy, PCT/US05/26842 entitled “ A system and method of detecting aphase, afrequency and
anarrival-timedifference between two signals’ was published by the patent authority for publicreview on
August 10, 2006. The second installment entitled “ Arrival-time L ocked Loop” will be publishedin Novem-
ber of 2006. Thelast installment of thearrival-timelocked loop will not be published until the summer of
2007.

Thefirst patent asked many tough questions, provided the answers and solved many of the myster-
iesof the PLL and the crack of the PLL beganto grow. The second patent built thetheoretical foundation
for thearrival-timelocked loop from an entirely new concept and traced the problem of PLL back tothe
ancient feedback control theory. For thefirst time, engineerswill know for surewhat they are doing when
designing afeedback control loop. No more guesswork will be needed and they know exactly what to do
and what to expect. Thelast patent will provide asurprise ending and show how the new technologies
converge. Thesethree patents provide anew foundation for the concept, theory, and circuits of thearrival-
timelocked loop. The concept and theory of new inventions, however, isnot limited to the application of
arrival-timelocked oop. The new concept and theory can be applied to al the feedback control loop
systemaswell. Thisnew invention alowsthedesign engineer to fully understand the nature of feedback
control loop and guidesengineersto asuccessful design every time.

WenT. Linwasableto pin-point the sources of both problemsin the current theories, fix them, and
invent anew Arrival-timelocked loop system that finally solvesthe dead-zonejittering problem once and for

all sothat thetwo signalscan now belocked without phase offset. Sincethereisno phase offset, thereisno



glitch output when theloop islocked and the phase noi se of systemisminimal. And sincethe source of the
dead-zonejittering problemiscompletely fixed, thearriva-timelocked loop isthe only solutionto guarantee
thedimination of dead-zonejittering by design.

WenT. Lingraduated with aBSEE from the National Taiwan University in 1978 and received an
M SEE from Penn State University in 1984. Hismaster thesis, entitled “ Dead-time modified photocounting
statisticsfor chaotic communicationswith arbitrary coherencetime” was published by the Optica Society of
Americain 1984. It wasacutting edge study about the arriva-time of photonsunder theinfluence of
random wideband noise.

WenT. Lin’sengineering career began asan analog design engineer for stereo equipment, color TV,
video and cable TV equipments. Hejoined the O’ Neill Communications, Inc. in 1988 asan RF engineer to
develop thefirst spread spectrum radio for the PC network, Local AreaWirelessNetwork (LAWN, ). He
started Omnispread Communications, Inc. in 1993 to continuethe LAWN,, businessafter O'Neill Commu-
nications, Inc. was closed. Hethen devel oped thenew LAWNII  productsfor industrial customersin 1995
and has been producing LAWNII  productsever since.

Thefirgt ingtallment of thearrival-timelocked loop trilogy isnow published by the PCT authority
and can be downloaded from thisaddress: http://www.wipo.int/pctdb by using the Publication No. WO/

2006/083324. Dueto the patenting process, the other two patent applicationsarestill not availablefor
public review; however, Keystone Semiconductor, Inc. will releasethe new inventionsto the companiesthat
wishto licensethe new technol ogy from K eystone Semiconductor and sign aNon-Disclosure Agreement.
For licensing information or if you have any questions, please contact Wen Lin at 215-654-9787 or by

email wlin@keystonesemi conductor.com.
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