"RADI O SI GNAL STRENGTH | NDI CATORS" I n radi o receivers, partlcularly

fr ncy nodul ation (FM receivers, it s often convenient or deS|rabIe to
hdﬁggi received signal strength indication (RSSI). A receive ag
streAgth indi cator provides a 5 very effective nethod of t ﬁl “radi o
‘receiver, and it can be utilized as part of a carrier squelch CIrCUIt

recei ved signal -strength indicator is mandatory or a very necessary part af

radi o telephone ce |p!§£ ch, t he strengths of received

si gnal s, : §¥§k§5§&ﬂ£ i éﬂgéhég utilization on the basis

of those S|gnal strengt hs. I'n FI GURE 1, we shom1a bl ock di agram of a prior

art radi o receiver having.a recei,ved si naI strgagga % indi cator. Such
[

a receiver includes %nriﬁ}8nﬁ§°ﬁ5Wﬁﬁ§ﬂ1 Eﬁ?% quaﬁ§|§ to one or
nore st agesnafulREt hopl {FMer setkivEres ,art!pu i1s edftadi cosvgndlentaror applied to
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a di scrimnator ut I'SCrim nat or may be suitably
anplified amrsamrpeasmraaam@ﬁ rb&d/met%h%hhageacpéé@éaéaksgrstqmﬁ FI GURE

|, we have Ssipi¥h monitor the strengths of received signals, and
%?JO allocate specific channels for utilization on the basis

of those signal strengths.

In FIGURE 1, we show a block diagram of a prior

art radio receiver haﬁing a recei#ed signal strength

15 indicator. Such a receiver includes an antenna 10

’ which supplies radio signals to one or more stages of
RF amplifiers 11. The amplified rédio-signals are
applied to a mixer 12 along with a suitable signal
from an oscillator 13 to produce an intermediate

20 frequency (IF) signal. This IF signal is filtered
in a filter 14. The filtered

25




each.of the IF anplifiers 15, 16 prbducihg a received signal streng
I ndi cation (-RSSI). However, persons.skilled in the art will appreci
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strength indications may al so be derived fromthe RF '

_ 11, if suitable filtering is provided. 15 FI GURE 2
shows a-schenmatic diagram of one of the IF amplifiers 15, 16 of FI GURE 1,
whi ¢h typlcally are simlar or identical. Such an anplifier include

respect to a ground or ref erence potenfial 20 21. The signa
fromeither the filter 14 or a preceding IF anplifier is applied to
termnals 22, 23 which are respectively coupled to the base el ectrodes of
simlar
coupled to the voltage bus 20 through 25 respective simlar
resistors R4, RS. The enitters are coupled to a conmon Junctlo 24
inturnis coupled through a current source 25 to the ground 214
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17 may be suitably amplified and applied to an output

device such as a loudspeaker. In FIGURE 1, we have
each of the IF amplifiers 15, 16 producing a recei
sighnal strength indication (RSSI). However, perso
skilled in the art will appreciate that received s
strength 1nd1cat10ns may also be derived from the
amplifier 11, if’ suitable filtering is provxded.
FIGURE 2 shows a schematic dlagram of one of

amplifiers 15, 16 of FIGURE 1, which typically are
similar or identical. Such an amplifier includes
suitable source of direct current voltage B+ suppl
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a bus 20 with respect to a ground or reference potential

21. The signal input from either the filter 14 or
preceding IF amplifier is applied to terminals 22,
which are respectively coupled to the base electro
similar NPN transistors Ql, Q2. The collectors of

transistors are coupled to the voltage bus 20 thro
respective similar resistors R4, RS. The emitters

coupled to a common junction 24 which in turn is ¢
through a current source 25 to the ground 21. The

a
23
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electrodes of the transistors Ql, Q2 are réspectively
.coupled through similar resistors Rl, R2 to the base

electrode of an NPN transistor Q3. The emitter of

the



‘terminals 22, 23, the signal at the junction 24 is a full wave rectlfled
fgnal. The transistor (B has its base e] ectrode biased m dway between the.
@

@

Aput signals at the termnals 22, 23, and hence renmmins at a constant
jential regardl ess of signal level . Under small signal input conditions,
the collector current of the transistor B is determ ned by the magni’~ tude
of the resistor R3 and the direct current voltage at the junction 24.e\Wen
the input signal level. increas&s, the full wave rectified signal of the -
~tran- sistors Q, @@ tends to raise the enmitter voltage of the transistor -
@3, and reduce its collector current. Thus, the RSSI current to the '
coll ector of the transistor (B decreases as the input signal 1evel
i ncreases, and conversely increases as the input signal |evel decreases. If

the individual RSSI output currents (fromeach circuit |like ELAURE 2) are
summed and filtered, a quasi logarithmc curve of RSSI gFyrrent in
n1croanperes LERR] versus signal input |evel in dbn1|stPrOV|ded as shown

in FI GERENSistor. @3 i COURIRth FRERWRNaRt LERAROFHIRCAIENINY ype trans-
i stor s;aueha& 243nend Ahe Joll&ctwel 68 ene teanerxaatme gEnsi- tive. It

 TnoresBEgvitns’ hue Taheind isienalosteanats Ras5aRuRR) (Bat Ft e ent
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or to the discriminator 17. - - '
" The circuit of FIGURE 2 is known in the art. When
a relatively large signal is applied to the input _
terminals 22, 23, the signal at the junction 24. is a
full wave rectified signal. The t:ansisto: Q3 has its
base electrode biased midway between the input signals
at the terminals 22, 23, and hence remains at a constant
potential regardless of signal level. Under small
signal input condltzons, the collector
" current of the transistor Q3 is dete:mxned by the magn;-
tude of the resistor R3 and the direct current voltage
at the junction 24. When the input signal level |
increases, the full wave rectified signal of the tran-
sistors Ql, Q2 tends to raise the emitter ~voltage of the.
transistor Q3, and reduce its collector .
current. Thus, the RSSI current to the collector of the
transistor Q3 decreases as the input signal level :
increases, and conversely increases as the input signal
level decreases. If the individual RSSI output currents
(from each circuit like FIGURE 2) are summed and N
filtered, a gquasi logarithmic curve of RSSI outpuﬁ
current in mi;rqamperes (pA) versus signal inpﬁt level
in 4bm is provided, as shown in FIGURE 3.




ther'e_i's provi ded a signal strength’indi cator for a radio receiver

conpri sing: - a tenperature sensi.tive.input circuit coupled to said ' \,
recei verr for producing a first signal that has_a magnitude indicative of
the signal strength received by said receiver; 15 a first current

mrror =circuit coupled to said input cicguit for producing a first mrror
currenty whose magnitude is tional to.s

) ropar - ( I d first signal: o a
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a sgcond current ﬂftbwrsuahrawitiamagbm Qo wiadcér@s‘ arenemperdtivet sei3i- for
produci ng a seco mrror _current se gni tu i oL-..tional_to said
ref erence si-gnal ;hve. I%aFﬁf‘ Qetﬂ?%' rrtgﬁtcﬁﬁc}"?‘gr‘)fiff@&%técwr?iitﬁa a

pai r of transi st ambiedietenpmerasiure tihansdsssor theh&8ET coment hasessesnand
transi stor has a ¢ chor_c I i ' | ' u
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the difference b mrror current and said second m
current. 30 on RSSI such gscahenmgnt XGREcond thasebemneratune pempansa-

i nvention there it&oﬂrfﬁ’ihggglyadﬁéﬂ%hes'['feﬁgﬁ hessBRtgator for a radio

recei ver having a radio duency si gha I'nput, an anglifier coqpled.tb
sai d signal ¥nput, and a deifsguiiRtocdfirat aspeshicf Bhepresent isygntiengnal

strength indi cat ofhep@MY ppbvidied a sighal gtr@ﬁ?c!?ﬁ iA®LHaEH i 85radioSrdd@iver
anplifier for deriving a first signal indicative of the strength of radio

freguency si gnal SCORPPEHING:r ecei ¥ YSTRRTRAIre; FRARLE1ES1PRE (drcyi, Aoupled to
comped si ng sol i d sdiat fecdavie Tort Rtidubane aafiFsth seftiall EHAIE AL U Gagni tude
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proportionali®o sai daffirst curgeat mirror circuit coupled to said input circuit
for producing a first mirror current whose magnitude is prdpor-
tional to said first signal; a temperature sensitive
reference circuit for producing a reference signal; a L
second current mirror circuit coupled to said reference circuit
20 for producing a second mirror current whose magnitude is propor-
tional to said reference signal; and a third current mirror
circuit comprising a pair of transistors wherein said transistors
have common bases, one transistof has a collector coupled to said
bases and said first current mirror circuit, and said other
/ 25 ' transistor has a collector coupled to said second mirror circuit
fbr'produeing an output signal derived from the collector of
said other transistor and having a magnitude proportional to
the difference between said first mirror current and said second
mirror current. ' | | '

30 According to a second aspect of the bresent invention
there is prd?ided a'signal strength indicator for a radio receiver
having a radio frequency signal input, an amplifier coupled to said
signal input, and a demodulator coupled to said amplifier, said
signal strength indicator comprising: first means coupled to

35 said amplifier for deriving a'first:signal indicative of the
strength of radio frequency signals at said receiver signal input,
said first means comprisihg solid state devices that have an
ambient temperature sensitivity; a first current mirror circuit



J'i d st.ate devices that have an anbi.ent tenperature 5 sensitivity

@cond means.for producing a reference si gnal, said second means corrprl srng

mlar to said anbient tenperature sensitivity of said solid state dévices,”
of said first neans; a second current mrror circuitcoupled to said

. second neans for produ0|ng a sec6md current signal having a magnitude;

propor towpled to® saad dfiret eieansefart gproducing a afighsé durredt cdgneint m rroué
circuif_conprisin ai.r_.of transi.st ar s wherein said transistor
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i nput, an anplifier coupled to Said Signal 1nput, and nodul at or coupl ed
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the. 25 strength of radjo fre ghal s ‘at said recei ver si gnal
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According to a third aspeet of the present inventlon
20 ~ there is provided a signal strength indicator for a radio recelver
having a.radio frequency signal input, an amplifier coupled to said
signal input, and a demodulator coupled to said amplifier, said
signal strength indicator comprising: ~  first means coupled to .
said amplifier for deriving a first signal indicative of the
25 _strength of radio freduency signals at said receiver signal input, N
'said first means comprlsing solid’ state dev1ees that have an ' :
ambient temperature sensitlvity, _ second means for producing
a reference signal, said second means comprlslng solid state
devices that have an ambient temperature sensitivity 31m11ar
30 to said ambient temperature sensitivity of said solid state
devices of said first_means;_' ‘and a eurrent mirror cireuit
. comprising a pair of transistors:wherein said transistors have
common'bases, ohe transistor has a collector coupled to said
bases and said first means, and said other transistor has a

- 35 collector coupled to said second means, for deriving on output

signal from the collector of the other trans:Lstor that is.
proportional to said first s:._gnal modified by said referenee




propor.tional to-said first signal nodified by said reference -5a- signal -
to provide a signal strength indication that is relatively insensitive to fy
ahbi ent tenperature variations. In the acconpanying draw ngs, by way of °
example only:- 5 FI GURE 1 shows a bl ock diagram of a prior
art radf'o receiver having a received sti@ral strength indicator; FIGURE 2
shows aigechemati i : y i i A hved: si :

st rengt'ﬁo---;-- in éé‘?%oa I rcll?lfé t;5 %%é%e@%ﬂ%nﬁégté@%iﬁ%@dl SZ i’g%%‘lrm”
.strength indi catinsepsitiye &9 ambéenti temparagprevepiEtionas a function of

si gnal output; and FI GQURE fn598$5aécéﬁﬁﬁﬁﬁﬁhg_ng&&%@éqzB% lay dJpovel
tenmperature conpensation circuit for the received signal strength indicator
circuit of Fl GUREX3MPYeoBbYipensating circuit of FIGURE 4 is provided with

a suitabl e source of direckIgyUREENt sRBws ¥Ob1agk Biap#a i d Gy bus 20
with respect to thesgggund or reference potential 21.” Received signal

strength 45- NiEY +Qli BSEPOMEEi HRULEEF RomeCrly et 1A AL raR&H i n
FIGURE 2 are appindikd®oan input termnal 40. These signals are in the

formof a current mhlch.flpfeukéoglg gwgug %ghematic diagram of a

typical or prior art received signal strength
10 indicator circuit;
FIGURE 3 shows the received signal strength
i indicator output of the_eircuit of FIGURE 2 as a
&/’ function of signal output; and |
| FIGURE 4 shows a schematic diagram of a
15 novel ﬁemperature compensation circuit for the
received signal strength indicator circuit of
FIGURE 2. |
' The compensating circuit of FIGURE 4 is
provided with a suitable source of direct éunrent
20 voltage B+ supplied to the bus 20 with respect to
the ground or reference potential 21. Received
signal strength | |




t hrough one side of a PNP curren§¢%irror 41, and through the transistor.@3,
't_si stor R3, and the current source 25 to the ground 21 of FI'GURE 2.
.T,_.urrent is indicated as the detector current [ERR] which varies as a
fumet¥on (f) of tenperature (T). The other side of the current mrror 41
_ provides a corresponding current signal anplified or increased by a fagtor
K as indicated. W provide a reference signal or voltage [ERR] whi Cliests
applied to an NPN transistor Q@ coupl ed as shown to a second NPN.tran-
sistor B. W use two transistors in order to provide suf fici ent
tenperature sensitivity. These transistors 8, @ are preferably I ocat ed
in the same area as and have the sane tenperature characteristics as the
tran- sistors Ql, @2, B of FIGURE 2 so that their character- istics vary
-in the same manner with tenperature. This reference circuit is supplied
with a current fromone side of a PNP current mirror 42Mondiekted to the

ef erence curr that.varies,.a ti erature
flomfsn?fﬁﬁ%llﬂg 54§ fftoquhc’t%%uﬁ%ngugpsgors &?& Qﬁp ng;ld} rough a
res@tmreRﬁppduélﬂetg:rcamd.riﬁut términaled@nceTheseerignadaries as a
LUNCLLENIA! Ll eoRAPYAldI {dn fwbkx?ﬁ& W Al HMINg as the
varla ron o ector curren ot her portion of the current
m rrbli‘rQQGBrGﬂiedéé-dtehe’ﬁseﬂfreptf%f@lléh%@tcm-f-'éﬁtf tat and it¥raRglh function (f)
of  ené%e VBT Ly Al {41t LRS! QUM ke | nor eased by a

f act gscri bed e seen that we
source 25 to the ground 21 of FIGURE 2. Thls current is

indicated as the detector current I whlch varles as a . Q_) _

. "~ "DET
function (f) of temperature (T). The other side of the
current mirror 41 provides a corresponding current
signal ampleled or increased by a factor K as

indicated.

We provide a

reference signal or. voltage V whzch is applxed to an

NPN transistor Q9 coupled as zhown to a second NPN tran-
sistor Q8. We use two transistors in order to provide .
sufficient temperature sensitivity. These_tranéistors
Q8, Q9 are preferably located in the same area as and
have the same temperature characteristics as the tran-
sistors Ql, Q2, Q3 of FIGURE 2 so that their character-
istics vary in the same manner with temperature. This
reference circuit is supplied with a current from one
side of a PNP current mirror 42 connected to the bus 20.
A reference current Is that varies as a function of
temperature flows from the bus 20 through the tran-
sistors Q8, Q9, and through a resistor R6 to the ground
21, This reference current IR varies as a function (f)r
of temperature (T) preferably by the same amount as the
variation of the detector current I ... The other:
.portion of the current mirror 42 provides the same
reference current that varies as a function (£) of



provide fwo currents, a detector cufrent KIDE bnd a 5 - reference i
current [ERR]. The reference current [ERR] shduld provide the sane - f
variation with tenperature as the detector current KIDET. These two
currents are applied to an NPN current mirror 43 which produces a

di fference current. Specifically, the detector current KIDET is 10
applled P a‘transistor @ connected to forma diode, and the reference
curren I-R-is applied to the NPN transistor 07 connected as shown to
provide a difference current. The di fference current is derived fromthe
coll ector of the transistor 07 and applied to a suitable 15 RC
filter conprised of a transistor R7 and a capacitor C . By proper design
and sel ection of values, the circuit of FIGURE 4 produces a difference
current which is proportional to the received signal strength indication,
but which has any variations of tenperature 20 inthis rgggkﬁg43,
signal strength indicator current renoved by the reference current. Thas
the difference tamperdtpreviTesbah sbedr dise ampdi ifitdrobf inaseasedi b¥da
signal strengthg (fggkc# conpensated so that this indication is
substantial ly independent of anbient 25 tenperature variations. The
t enper at ur e corrpensa”e?r deecribed Shusi §as ait Mirldvere reReRveRat; ¢ifal
strength |nd|c d r 1 sgpf ot ypes of
ol gt i on bes FIey AT e CuPESHESY, ¥ M cetid Rt K Eber 80 &

i tsel read|Iy'QQfeﬁﬁ@ﬁﬁséﬁreenﬁtﬁékate@hslm&ﬁQQﬁnce FRTESRE KBgr§Bﬁ§1d
skilled in the p%révméItﬁ@pésﬁéabs:txla%tmmodaifarpaéém:a@uzéeag&dae For

exanpl e, the current mrror 41 and the current mrror y_be replaced by
su&abl e vol t aftP EF RN  SURRRRE Rdppect i FESRR IS %?‘é‘e“gg ace apB& &d

to an NPN current mirror 43 which produces a dlfference
current. Specifically, the detector current King is
10 applied to a transistor Q6 connected to form a diode,
and the reference current KIR is applied to the NPN
transistor Q7 connected as shown to provide a dlfference
current. The difference current is derived from the
collector of the transistor Q7 and applied to a suitable
15 RC filter comprised of a transistor R7 and a capacitor
Cl. By proper design and selection of values, the
circuit of FIGURE 4 produces a difference current which
is proportional to the received signal strength
indication, but which has any variations of temperature

\Véo ' in this receive signal strength indicator current
removed by the reference current. Thus, the difference
current provides an accurate indication of the received
‘signal strength, and is compensated so that this
indication is substantially independent of ambient

25 temperature variations.

The temperature compensating circuit provides an
improved received signal strength indication, and can be
used with radio receivers of other types of modulation

. besides FM. The embodiment shown in FIGURE 4 lends
30 itself readily to large scale integrated circuits.
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cor ates for tenperature variations in the receive signal strength .
i on. However, such an arrangenent is not as readily built in large
scale integrated circuit form. Hence, persons skilled in the art wl|

appreciate that the particular circuit arrangenment utilized depends upon

apaggag to a differential anplifiyer whi ch produces an output t hat

the particular configuration that the circuit nust take. CLAIMS 1. . =«

A signal strength indicator for a radio receiver conprising: a. Sl
tenperature sensitive input circuit coupled to said receiver for prodUC|ng T
a first signal 5 that has a magnitude indicative of the signal strength
recei ved by said receiver; b. : afirst current mirror circuit coupled
to said input circuit for producing a first mirror current whose magnitude

is proportional to said first signal; 10 c. 457 rature

itive referen |t fQr o T | d. a .
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prm&@mﬁxp&msenanmaMIbeomad@nreMDnMﬁxﬁmmkgnlFDGeCP§rﬁPGport|onal to said
15m1£€3Fr?PC§n&'Qﬂ?lcu?rent mirc¥E 42 iy dbeUEreplaclid By circuit

conprising a pair of transistors wherein sajd transistors havé comon
basskit tYahsrgeoFIEER 14 Sc WHHQR] JreSRRPEEYE PYERNLS BdSes and said first

CUrd S j dd M £Q7 a CBEEEbEen%Qal %pﬁfb@tmichrgaaa&bers as a col |l ector
coupled to sald second mrror circuit for gro UCI@% an Q%}put si-gnal-

derqWeR % r BRA £ NEOBBRREALSS FOSAYPRATRFUTe variations

the receive signal strength indication. However, such
an arrangement is not as readily built in large scale' .
integrated circuit form.  Hence, persbns skilled ih:thg;
art will appreciate that the particular circuit
arrangement utilized depends upon the particular
configuration that the circuit must take.




transij st or and .havi ng a magni tude ptroportional to—thedifference between

said‘first mrror current 25 and sajd second mrr The™..
signal strength indicator of claim1 wherein saiHﬁh m L lm“rrent a %;jy
said second mirror current have tenperature sens t hat arew_

substanty-ally the sane so that said ouspat 30 signal is substantially

indepegggnt of éﬁmﬂﬁgature. 3. A signal strength indicator for a

radi o Teceiver a radi o frequency signal input, an anplifier coupled
to said signal Tqanput, andAastigmaliustrengtbuphddcasocaif@ramplnafdisr, said
signal 35 strfggg L ngld : COOPri sing: -1 0- a. first neans
coupled to sai am&¥?¢:¥B§%¢P%%§$Ving a first signal indicative of the
strength of radto frequerkytenppaatuae sanairé¥ei vapudi gadicudiput, said
first means corgyisidW 69! 448t AbEedver HEKI §8EaLBIMNAY & 130 AT AIHL
tenperature sensitivity; ‘b.. a first current mrror circuit coupled .
‘to said fitst nekHs ha¥ pripgeibgda indicativeenf $hgnalanadl mFrengldhi t ude
proportional ta&sadtydd 'Sy Sadpdakecéiver; second neans for producing a

reference 10 signal, said, second neans c ri sing sqlid state devices
that have an arbient tenmferEti®k SUREPREVP gBQFnFFgF & §£W§1£ﬂﬂ t

t_errpera:jure sensdid Virtg'qucSﬁdzdiBOf‘bld gbaﬂ&cdag’i aeS‘éL@fstsaiigrfdrr aiur;mns; d.
a second current, mrror_circuit,coupl.e o.sai d.secand .reans f.or
o oducing a seotPE et L&y RERPREEEoRAgn tPuaE 1 E SHORY GHBNAL sai d

reference Wl gnat, a temperature sensitive reference circuit

! for producing a reference signal;

Y d. a second current mirror circuit coupled to
said reference qircuit for producing a second mirror
current whose magnitude is.proportional to said

15 reference signal;
e. and a third current mirror circuit comprising
a pair of transistors wherein said transistors have
common bases, one trénsistor has a collector coupled.
to said bases and said first currént mirror circuit,

20 and said other'transistor has a éollector'eoubled
to said second mirror circuit for produéihg an
output signal derived from the collector of said other
transiétor'and having a magnitude proportional to

U the difference-between said first mirror current
25 and said second mirror current. '
2. The signal strength indicator of claim 1

wherein said'fibst mirror current and said Second
mirror current have temperature sensitive éomponents
that are substantially the same so that said output
30 signal is substantially independent of temperature.
3. A signal strength indicator for a radio
receiver having a radio frequency signal input, an
amplifier coupled to said signal input, and a '
demodulator coupled to said'amplifieb, said sign&l
35 strength indicator comprising:
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and sai
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J HB ﬂ transi stors have common bases, one transrst
sard bases and said first current nmirror
other transi stofghbas a collector coupled to said second

faor deriving an outgut srgnal fromthe collector 25 . of

dibPafait 2RRLALEEE, dRfe bet ween gagd

a srgnal strength indication that .is relatively insensitive to~
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'5 b. The srgmﬂfxﬁs&%qﬁﬂremﬂrmﬁmnmroélcbanmr&oumhﬁ&mﬂn4-mherern sai d

radi o rege lifier compris r t er medi-at e
anplrfrgﬁl géggqueanﬁsfbr P}°§$F§?§ §I?éf% gpﬁ%i (iéﬂa a radio
recei vehalvdngna aagaditude euprepayt sogadl tonpatid idnaqﬂsﬁgmalpoupled to

sai d signal input, g\ &1égggglﬁ€;0érggggkﬁg Lo 53 Gy ifier, said signa

strengt h i ndi cat or conpri si ng

I rst means coupled to said
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similar to said amblent_temperaturg sensitivity

of said solid state devices of said first means;

d

a second current mirror elrcult eoupled

15 to said second means for produc1ng a second current
signal having a magnitude proportlonal to said
reference signal;

e‘

and a third current Mirror_circuit

comprising a pair_df transistors wherein said

20 transistors have common bases, one transistor
has a collector coupled to said bases and said first
current mirror circuit, and said other transistor

has a collector coupled to said second mirror circuit,

for deriving an output signal from the collector -
25 of said other tnansistoé that is proportional to the

difference between said first curfent signal

magnitude and said second current signal magnitude
to provide a signal strength indlcation that is
relatively insensitive to_ambient temperature

30 variations. | |
by,
wherein said solid state devices of said first means

' The signal strength indiéator.of claim 3

and said second means comprise transistors with

substantially similar base-to-output electrode

35 voltage-temperature characteristiecs.
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iantJ said first means conprising $olid state devices that have an ambie

tenperature-sensitivity; 15 b. " second u Htwﬂuhg a
referente signal, said second neans conpri sing mmﬂ“ H)“IR“ es t hat
have an ambi ent tenperature sensitivity sinmilar t'o $aitl ahbi%ent® tenperat
sensitivity of said solid state devices=bf-said first neans; 20 c.

and a quprent rror Ciropid £oMpAi SbofeRgPAl indlcht8RSbY! Q1814 o n said
transi stors have commpn bases, One transiStor has a collector codpled to
sai d bases and ¥aidFim ¢t whesein pridaradéenherceidnsi 3MpLifdera col | ector

coupled to sai ook pl®AABity 06rd8hs¥hAEdaRneErREH 18It@Nalnpf1riG dhe
collector of the other transistor that is proportional to said first signal

nodi fi ed by sai%tFa%¥%rence signal to provide a signal strength indication

that is reatively insensitivendD efbegBtht eAREEALBFE 3@ a vaWiations. 7.
A signal strenq}h I ndi cat or. substanti al é as herein deicnibe W th
reference to FifFCH G ¢ V%ﬁ%dﬁpﬁ%@?ﬂgf PAWFRGY, signal input, an

amplifier coupled to said signal input, and a
demodulator coupled to said amplifier, said signal
'strength indicator comprising: '
10 a. first means coupled to said amplifier for
' deriving a first signal indicative of the strength
o of radio frequency signals at said receiver signal
o/ input, said first means comprising solid state
devices that have an ambient temperature sensitivity;
15 b. second means -for producing a reference
signal, said second means comprising solid state
devices that have an ambient temperature sensitivity
similar to said ambient temperature sensitivity of
said solid state devices of said first means;
20 c. and a current mirror circuit comprising
a pair’ of transistors wherein said transistors have
common bases, one transistor has a collector coupled
to said bases and said first means, and said other
transistor has a collector coupled to said second
\/ 25 means, for deriving an output signal from the
collector of the other transistor that is proportional
to said first signal modified by said reference
signal to provide a signal strength indication that
is relatively insensitive to ambient temperature
30 variations. _ '
T. A signal strength indicator substantially
as herein described with reference to Fig. U4 of
the accompanying drawings.




