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flows to ground; the limiter has low loss. For high voltage swings, however, the PIN

diode turns on and current flows to ground. Either the choke or the NIP diode
provides a current path. In such a case, the received signal is reflected toward the
signal source. This results in a disadvantage in that, for example, a clandestine radio
frequency receiver can be seen when it reflects the radio frequency energy back to its
source.

Absorptive limiters generally use a quarter wave shunt with PIN diodes. For
low amplitude received signals the PIN diodes are off, resulting in low current flow.
Thus the limiter has a low loss. For high levels, however, the PIN diodes turn off and
current flows. In such a case, the output diodes look like a low impedance when
turned on. The low impedance of the output diode reflects through a quarter wave
line and looks like an open circuit in parallel with a 50 ohm load. Thus, the radio

frequency energy is absorbed by the 50 ohm load.
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For example, according to one embodiment, large amounts of energy may be
absorbed in very small devices. In addition, in some embodiments, the insertion loss
associated with the absorber may be minimized and the bandwidth of the absorber
may be increased.

Other advantages may be readily ascertainable by those skilled in the art.

BRIEF DESCRIPTION OF THE FIGURES

A more complete understanding of embodiments of the invention will be
apparent from the detailed description taken in conjunction with the accompanying
drawings in which:

FIGURE 1 is block diagram illustrating a receiver according to the teachings

ot the invention;
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utilized to absorb the high anplitude power of signal
teachings of the invention. Receiver 10 may be any receiver for receiving a signal 16,

which in one embodiment is a radio frequency signal. In certain implementations,
receiver 10 may be configured to receive a low amplitude signal 16, and thus includes
a low noise amplifier 14. Because receiver 10 may also receive a high amplitude
signal 16, a power absorber 12 is utilized to absorb the high amplitude power of signal
16, and allow a low amplitude signal 18 to pass to the low noise amplifier 14. Low
noise amplifier 14 produces an amplified signal 20, which may be utilized by
remaining portions of receiver 10 (not explicitly shown).

As described above, some prior power limiters have not worked entirely
satisfactory for all purposes. In particular, in some implementations, a high amplitude
signal destroys a low noise amplifier 14 because the power limiter is unable to absorb
sufficient amounts of power. Alternatively, the power limiter itself is destroyed.
According to the teachings of the invention, an improved power absorber and method
are provided that address this problem.

FIGURE 2 is a schematic diagram illustrating one example of a power
absorber 12 according to the teachings of the invention. In the illustrated

embodiment, power absorber 12 includes an input node 22 and an output node 24.
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and no current flows to ground. Thus, absorber 12 acts as a low loss device, allowing

the signal 16 to pass from input node 22 to output node 24 without much attenuation.
For high voltage swings, such as approximately one volt in the illustrated
embodiment, PIN diode 28 turns on, allowing current to flow to ground through
resistance 30 and choke 32. PIN diode 34 also turns on, appearing to be a low
impedance. However, the low impedance of diode 34 reflects through quarter wave
line 26 and looks like an open in parallel with resistance 30 and choke 32. This
allows PIN diode 28 and PIN diode 34 to source current for each other and the energy
in signal 16 is absorbed primarily by resistance 30.

The teachings of the invention recognize that prior power absorbers that did
not utilize choke 32 suffered from a desire to utilize larger PIN diodes and handle the

increased current associated with higher power requirements. However, the ability of
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FIGURE 4 is a schematic diagram of a power absorber 212 that may be
utilized in receiver 10 according to the teachings of the invention. Power absorber
212 is analogous to power absorber 112 of FIGURE 3, except that additional PIN
diodes 242a and 242b are provided in series with PIN diodes 228a and 228b,
respectively. The other components of powers absorber 212 may be similar to
corresponding components of power absorbers 12 and 112 having responding
reference numerals.

The teachings of the invention recognize that larger PIN diodes have higher
“off capacitance” which limits the bandwidth and increases insertion loss. Thus,
according to the teachings of this aspect of the invention, PIN diodes 242a and 242b
are provided in series with PIN 228a and 228b, respectively, to reduce the off
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4. The power absorber of Claim 2, wherein the frequency choke is an
inductor.
5. The power absorber of Claim 2, wherein the load resistance is sized to

provide a material impedance at the input node.

6. The power absorber of Claim 2, wherein the quarter wave line has a

characteristic impedance of 50 ohms.

7. The power absorber of Claim 2, and further comprising a low noise
amplifier electrically connected to the second end of the quarter wave transmission

line.



5. The power absorber of Caim2, wherein the |oad
resistance is sized to provide a nmaterial inpedance at

wWo b@siizgat node. 6. The power absorber of C ai PERPS2006/009040
wherein the quarter wave |line has a characteristic
i npedance of 50 ohns. 7. The power absorber of C aim
2, and further conprising a | ow noise anplifier
el ectrigcal | Q t . £ :
quart et vy TERREE Brbd: pHEIREENMIREE, odrifisig o third PIN
ofdiddeaiiraui? in paralldl withhie fie PPN ididdegirauit.hi rd PI N di ode
circuit in parallel with the first PIN diode circuit.
9. The power absorber of Caim@8, and further

conpri g ng %h%g%%g ab ' F 120AB CadNAYth 8o dngrisiSt a 8nd load

el ectrically connected to the second end of the third

Plrédidime dacingeufitst embelectseadlynsbneededioethe seaalliepd of the third PIN
connected. to,the reference voltage. ... Ih ower

SR ISR 35508 ShBT BEH Y HETrued B R aTeBRS Feltaee
paral | el conbination of the first and second | oad

resi stances provides a material inmpedance at the input
node. 10. THéwemownesr abipsbrrndClaim & wherem thaesigppeet ¢fethe parallel

first.PLN di.qde~cj rcuit c [ s .
B SEARGLS. 45 Aq BB LSRRty EPR; b ympecance o
whigd @bt Adde. first PIN diode circuit conprises at |east

two PIN diodes in series and wherein the second PIN

di ode circuit conprises at |least two PIN diodes in

series.;;13. TTI%?@%WM@@%@?P%&“ 2 Qitbilinlthe ARAPIN diode circuit

further "conprising at one resonator 1 n parallel
Wichhmpeines abfeaktievodRIN diadds ihwerid?l N di odes in the first
PIN diode circuit. 14. The power absorber of Caim 12,
and further conprising at | east one RF resonator in

paral | gh W theandvRs PRSSIYE 0P (%l 0! BRerdin HiRAGIst PIO dfbdY circuit
diodes in the first PIN diode circuit and at |east one
Rreompsisesat deast twopBRNdiodes i senicn andwpersin the seeamd PIN diode circuit

comprises at least two PIN diodes in series.

13.  The power absorber of Claim 11, and further comprising at least one
resonator in parallel with one of the at least two PIN diodes in the first PIN diode

circuit.

14.  The power absorber of Claim 12, and further comprising at least one
RF resonator in parallel with a respective one of the at least two PIN diodes in the
first PIN diode circuit and at least one RF resonator in parallel with a respective one

of the at least two PIN diodes in the second PIN diode circuit.

15.  The power absorber of Claim 13, wherein the at least one RF resonator

is an inductor that resonates at the fundamental frequency.



of the at least two PIN diodes in the second PIN di ode
circuit. 15. The power absorber of Caim 13, wherein

W b@oaz4ibeast one RF resonator is an inductor PEEUS2006/009040
resonates at the fundanmental frequency.16. A nethod
for limting a signal conprising: receiving a signal
havi ng a fundanental frequency at an input node;

provi di.ng a guapter, ve. transm ssion.line between the
i nput ndde %H‘eﬁﬂ?ﬁ&ﬁ@ﬁﬁmﬁé‘?&@ %%m Hiitter wave
t r ansmr&dei b kipRallAVIngG fandeheedl Ifiegaéndyengh hpubaddd; s

onequarter of the wavelength of the fundanental
frequemesriding e pRaster gvavg Eaosmyissionphing, betyegn dhgdnmupnode and an

]E pﬁ&ﬁx?g?%\f gl%ocglia&&a\kfavet@ﬁsﬁ%?ﬁtlgle?{a?@g%%g%éﬁ {AGthBthat is one-

€ I'n serires w esl stance
andamerfof tisd waveldogth of thafialdamental frquehey;fandst | oad

resi stance., 17. .The thod of daim1l16, and further
conpr | SFHGIiBE G rﬁ)@@%&%ﬂ% fo5ttR eeetih gl G pafe to ground

r e68iMEHe S GREPIN Hifdge $ESAND AR B 9 1O EQ A $iRd choke in
a second PIN diode in series with a second | oad

r peiaditlawitle therfdstlosduwisthnetioke in parallel with the
| oad resistance. 18. The nethod of Claim 17, wherein
the first path to ground further conprises a third PIN

di ode iin, seri@sm¥hbd of [Baifd 16,tankdl MNrtHEOEENpristng $RRiding a second
met hod of Claim 18, wherein the first pat% to ground

f pethtegrewndpior thegeesivadsignal.dhe sesopdipath|te graynd gompeising a second
f IP&I%tdigdeNndsleﬁgsewitﬁ % segcnl%l 1984 R@ﬁta%%e %ml% Wchfid AR & pPhrallel with
the quarter wave transm ssion 1 ne has a

c higs @6d dsistdnice. | npedance of 50 ohns.

18.  The method of Claim 17, wherein the first path to ground further
comprises a third PIN diode in series with the first PIN diode.

19.  The method of Claim 18, wherein the first path to ground further

comprises a resonator in parallel with the first PIN diode.

20.  The method of Claim 16, wherein the quarter wave transmission line

has a characteristic impedance of 50 ohms.
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