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(7) ABSTRACT

A low power IF strip architecture suitable for Zero-IF (ZIF)
or low-IF (LIF) radio receivers for filtering and amplifying
a received signal. The apparatus includes a plurality of
sequentially connected complex filter/amplifier stages. Each
stage includes a complex filter having one or more poles and
an automatic gain controlled amplifier (AGC). Each AGC
may be feedback or feedforward with fixed minimum and
maximum gains. Each stage further includes a control circuit
that produces a gain control signal for controlling the
amplifier gain within the fixed minimum and maximum
gains as a function of a projected amplitude level. The
received signal passes through multiple stages of filtering
and controlled amplification to attenuate the interfering
signal and amplify the desired signal. This is done at a
restricted level in each stage such that the circuits in the
stages operate at efficient power saving levels. The indi-
vidual gain control signals from each stage are summed in
a received signal strength indicator to provide the overall
gain of the apparatus. The overall gain when taken with the
amplitude of the apparatus output signal determines the
original strength of the desired received signal.
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21 271 27a
l__f:_‘_‘__.._r’ —_— ot .
1 ! Complex 4 Camglex g 40
esi(s) 1 Poles(s) I —
I

I Duadsature | Data 0

% m&m[ delector [ Gain Estimate
| < To RSS! astimating cireui
1
1 "gg{' lsﬁ'_; o+ )
{ Summation - 43,
H Sgt&lng Network g
! a1l - T 460

by

]
L T L —de 32




US 6,977,976 Bl

Sheet 1 of 7

Dec. 20, 2005

U.S. Patent

1R
[T T e e e |
“ fugag xepy fumes e fufias xep "
“ 39y 09v Y "
. | Tf og PA EF\# “
f oc“ esm%w%o e__%ﬂmé s__w%%sc ¥
o] P ) e T e
L il | e e ) . | .
“ Xsjdwen éasou Xajawa) “ rwv
I \ \ \ |
L oyt az !
uuuuuuuuuuuuuuuuuuuu JRUERA—-——
\ m_,
ot



US 6,977,976 Bl

Sheet 2 of 7

Dec. 20, 2005

U.S. Patent

¢ 94
¢« Tt o !
m || _
L _
L L “
uoleLIuNg _ L ;
™ RE M,,... B | oo}

1S4 ugz | 1 %8z | lge | _
{og { N\ ot "

1 AT ay T X

1013%jap P famppeng | Smpipeny e |

110 e | PBAeNG émi.m# oy an o “

| (s)saj0q! (s)saloq ! (S)ss104

mm xaduioy) ! Xajduiog | E%_s_
b e e e e e Ly b
\ - 1\ .\ku

12
92
Y,
0z



U.S. Patent Dec. 20, 2005 Sheet 3 of 7 US 6,977,976 B1





































