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SECTI ONS . I N DI FFERENT OUTPUT SI GNAL LEVELS
_Background of the Invention 1. Field of the Invention :g?i) sent
invention relates to an output signal |evel control circuit, and nore
particularly, to an output signal level control circuit for controlling
an out put level of an output signal with a w de dynanic range when the
out put si.gnal |evel coRDARUTR|FEGNAL; LENES | €ANTBOL RGP R telephone
system and so on.. 2. Description of the Related Art In a car

t el ephone apparatus, thd@SFNEsRIFFEREND PEFEQTING BECILONR put signal
nust be maintained. For this reason, the output |level of the output signal

is always nonitored and &¥nD%EFTERENT QUIRFT pPLENBLoLEVRLE "wi de range. In

general, when the output |evel of the output signal is controlled, -a part
of the output .signal is branched and detected by a detector. A

Background of the Invention

l. Field of the Inventjon

The present invention relates to an output
signal level control circuit, and more particularly,
to an output signal level control circuit for
controlling an output level of an output signal with a
wideldynamic range when the output signal level
control circuit is applied to a cellular telephone
system and so on. _
2. Description of the Related Art

In a car telephone apparatus, the transmission
output level of an output signal mﬁst be maintained.
For this reason, the output level of the output signal
is always monitored and controlled with high precision
in a wide range. iﬁ general, when the outputilevel.of
the output signal is controlled, a part of the output
signal is branched and detected by aldetector. A
variable éttenuation uﬁit or an amplifier is
controlled based on this detection result.

In this case, it is difficult to control the
output level of the output signal with high precision
in a wide range because of non-linearneés and

temperature change of the detection_chafactefistic of



vdriabl,e attenuation unit or an amplifier is controlled based on this
detection result. In this case, it is difficult to control "the
out put level of the output signal with high precision in a w de range
because of non-linearness and tenperatur.eachange of the detection
characteristic of _ - - 2- the detector
A conventional exanple of the output signal |level control circuit which .
sol ves 'such & oBeERGLPT di scl osed in Japanese Laid Qpen Patent Disclosure
(JP- A-Heisei 7-106881). According to this reference, the first and
second | evel controlACMMQNQBt&PEQiWﬁK%mﬁlet@ﬁmﬁ%ﬁﬂ°?ﬁ§&iﬂ%%ﬂ?éﬁ out put's
of detecting circuits on the lowlevel side and the high Ievel_ side,
respectivel y.leyedpgeatmat efy T switc WinkChesRdaies ntuchi pspPrakl a@cdfd
| evel control circuits by a switching circuit, the output |evel of the
out put si gnaldkaalpsedcdm rdaPaBeRiet %&%bﬂppﬂyEﬂﬁ?%tgﬁlﬁﬁéﬂ%ﬁﬁﬁ.(JP'
However, in the above-nentioned conventi onal '
A-Heisei 7-106881). According to this reference, the
. first and second level control circuits are provided
to weight the detection outputs of detecting circuits
on the low level side and the high level side,
respecti#ely. By appropriately switching between the
first and second level control circuits by a switching
circuit, the output level of the output signal can be
controlled with stability and high precision.

However, in the above-mentioned conventicnal
example of the output level control circuit, the first
and second level ccntrol circuit need to be adaptive
for the detection characteristics of the detecting .
circuit. For this reason, the adjustment of the
inclination of the detection characteristic curve and
the direct current offset quantity becomes complicated
and took a long time.

Also, because it is necessary to provide the
memory which previously storcs the detection
characteristic of the detecting circuit so that the
circuit scale of the detecting circuit becomes large,
there is a problem in low production cost and

manufacture with a small size.

Further, in the output signal level control



eXanpl @ of the output |evel control circuit, the first and second |evel
control circuit need to be adaptive for the detection characteristics of
the detecting circuit. For this reason, the adjustnment of the inclination
of the detection characteristic curve and. $he direct current offset
quantity beconmes conplicated and took a long tine. - Al so, because
it is necessary to provide the nenory which previously stores the
detecti on -ch@ilactdi SWhichfi remf gnectheg walahtingoofhdihe heutepitcyi t
scale of the detecting circuit becones large, there is a problemin |ow
production co8i983d mnthecdeve }8Velasifsg.| keoause the leyedher, in the
out put signal |evel control ~-3- circuit
whi ch perf or ngopk&odei it Pagfermek whthua highagadn tiee gARreetelths de,
because the level control is performed with a high gain to correct the
| ow det ect i onlewf dgtariion ehdigiereyngfcithaidetacting |ohreudd 1ot s
necessary to Eerforn1tenperature conpensation to prevent an error due to
t enper at ure he low level, it is necessary to perform temperature
compensation to prevent an error due to temperature

change.

Summary of the Invention

The present invention is made in the light of
the above-mentioned circumstances. An object of the
present invention is to provide an output signal level
control circuit which can be realize with a simple
circuit structure.

Another object of the present invention is an
output signal 1evei control circuit in which a
detection circuit can generate a detection output
voltage such that an output level of an output signal
can be controlled in a wide dynamic range.

Still another object of the present invention
is provide an output signal level control circuit
which can.operate with an improved stability without
any special temperature compensation circuit.

In order fo achieve an aspect of the present
invention, ah output signal level control circuit
includes a level adjusting section for receiving an

input signal, and for adjusting the input signal in



change., Summary of the Invention _' The present
invention is made in-the light of the above-nentioned circunstances. An
object of the present invention is to provide an output signal |evel
control circuit which can be realize with g sinple circuit structure.
Anot her object of the present invention is an output signal |evel control
circuit in which a detection circuit can generate a detection output
vol tage such ltéwgl ahnowtemrpongeecktoofa drevel pobndinplal sigaalbe aontrolled in
a w de dynani c. range.. Still another object of the present invention
I S provide arbrmanghing griatchitefocoiramichinguia powtibncaf dpes aispwitt h
an inproved stability without any special tenperature conpensation
circuit. signah edderstedathi devedn gpehe dfewde pdgeenting nvention,
an out put signal level control circuit includes a |evel adjusting section
for receivi ngextionptio ppdticeand bmancligdssignadhe thputregaimingn
portion of the input signal adjusted in level being
output as an output signal, a detecting section having
first and second detecting sections, for generating a
detection resultant signal based on a first_detection
result of the branched signal by the first detecting
section a second detection result of the bfanch signal
by the second detecting section, wherein the first and
second detecting sections are operable at a same time,
and a detection efficiency of the first detecting
- section is higher than that of the second detecting
section, and a control signal generating unit for
generating the level control signal based on the
deteqfion resultant signal to output to the level
adjusting section.
The first and second detecting sections
includes first and second diodes for detecting the
branched signal, respectively, and a portion of a
diode characteristic of the first diode which portion
is used to detect the branched signal is more abrupt
than a portion of a diode characteristic of the second
diode which portion is used to detect the branched

signal. The detecting section generates the detection

resultant signal based on a difference in absolute



-4- level in response to a level control signal, a branching circuit for
branching a portion of the input signal adjusted in |level by the level
adjusting section to produce a branched signal, the remaining portion of
the input si'gnal adjusted in |level being output as an output signal, a
detecting section having first and secoﬁufhétecthg sections, for
generating a detectiton resultant signal based on a first detection result

of the branchegigeddadtwdven NEhbi Filrget @6tbt iciPGiéoa1R W@aDPNEhget ection
result of the branch signal by the second detecting section, wherein the

first and seg@pgndciRAddgisACHemsI @) € operable at a sane tinme, and a
detection efficiency of the first detecting section is higher than that of

the second detectingwH&tttRE, ARG £08t E8koNd B t 8888hY SWctohs Or
generating the |l evel control signal based on the detection resultant

signal to outpyéih@esheeieyel anadiseddnd agolded for detecliiengi thk and
second detecting sections includes first and second di odes for detecting

the branchedyshfibled '$£5eE1 I VelspsdEideld,! ithe Obrancliedsignal is
characteristic of the first diode which portion is used to detect the

branched si gnghpp3i&d aRAbinPhnodran® PRE! iFArf @i daedandadrceathddes of
t he second _
of the second diode, an operational amplifier of the
. detecting section generates the detection resultant
signal besed on a summation of the first and second
detection results. In this case, the anode of the
first diode may be applied with a predetermined bias.

When the first and second detecting sections
includes first and second diodes for detecting the
branched signal, respectively, the branched signal is
supplied to anodes of the first apd second diodes, and
a differential amplifier of the detecting section
generetes the detection resultant signel based on a
difference of the first and second detection results.
In this case, the anode of the first'diode may be also
applied with a predetermined bias.

In order to achieve another aspect of the
bresent invention, an.output signal level'control
circuif includes a level adjusting section for
receiving an input signal, and for adjusting the input
sighal in level in response to a level control signal,
a branching circuit for branching a portion of the

input signal adjusted in level by the level adjusting



di‘fode which portion is used to detect the branched signal. The detecting
section generates the detection resultant signal based on a difference in
absol ut e : ~-5-  value between the first
detection result and the second detection result. Wien the first
and second detecting sections includes fi ¥t and second di odes for
detecting the branched signal, respectively, the branched signal is

supplied to afle8bed® &fo tholibbet Ai¥Enandaans ipidrdetnef rAdifa $A¢akd
di ode, an operational anplifier of the detecting section generates the

det ection respbtaibn YHNGhe PABRHh O BgsaIMRG It ha fidwd1 apdingcond
detection results. In this case, the anode of the first diode may be

applied wth guppadelsy aNesdubpat signal, WdetdetihgSlsct¥iofChAGing
detecting sections includes first and second di odes for detecting the

branched signgdrsieahRfide@bia Wt dUeK§ed e tdtils | SEoTURREN&Fat Ongnedes
of the first and second diodes, and a differential anplifier of the ’
detecting seciéPBcti¥ifi#ése1tha i frtatNvaeed (M aShdtdeasgd aR a
absolute value between a first detection result of the
branched signal by the first defecting section a
second detection result of the branch signal by the
second détecting section, and a control'signal
generating unit for generating the level control
signai based on the detection resultant signal to
output to the level adjusting section.
In a case where the detecting section includes
" the first and second detecting sectioﬁs, and a
synthesizing section for generating the detection
resultant signal based on a difference in absolute
value"between a first detection result of the branched
"signal by the first detécting section a second
detection result of the branch signal by the second
detecting section, when the first detecting section
includes a first diode connected to the branched
signal in a forward diréction, and a first smoothing
circuit having a first capacitor and a first resistor
which are connected in parallel to a cathode.of the
first diode, and the second detecting séction'includes
a second diode connected to the branched signal in a

reverse direction, and a second smoothing circuit



difference of the first and second detection results. In this case, the
anode of the first diode may be also applied with a predeterm ned bi as.

In order to achi eve anot her aspect of the present .invention, an output
signal level control «circuit includes a _|gvel adjusting section for
receiving an input signal, and for adjusting the input 'signal in level in
response to a level control signal, a branching circuit for branching a
portion of -t heavingua Sedrwmidadapacdtom ariich Beddmed| eeshisatimisthigh

-6- section to produce a branched signal, the remaining portion of the
input signal sath usbAdeictd@®veh pairdd lellt pot ans anodeit ¢t thiegnsdcond
detecting section having first and second detecting sections, for
generating adyedect the remthasizingnadedbbsiod dnclwdésenance in absolute
val ue between a first detection result of the branched signal by the first

detecting secdpenationadorndnpei €4brofgesgéhedlatiitgy bthachletiegiai ohy t he

second detecting section, and a control signal generating unit for '

generating thede@yehntoniigial based on a summation of the first
detection result and the second detectioﬁ result.

In a casé where the defecting section includes

the first and second detecting sections, and a
synthesiéing section for generating the detection
resultant signal based on a difference in absolute
value between a first detection result of the branched
signal by the first detecting section a second
detection result of the branch signal by the second
detecting section, when the first detecting section
inéludes'a first diode connected to the branched
signal in a forward direction, and a first'smoothing
circuit having a first capacitor and a first resistor
which are connected_in parallel to a cathode of the
first diode, and the second detecting section includes
a second diode connected to the branched signal in a
forward direction, and a second smoothing circuit
having.a second capacitor and a second resistor which
are connected in parallel to an anode of the second
diode, the_synthesizing section includes a
differential amplifier for generating the detection
resultant signal based on a difference between the

first detection result and the second detection



sifgnal ,based on the detection resultant signal to output to the |evel

adj usting section.

generating the detection resultant S|gnal ased on a difference in

absol ut e

val ue between a first detection result of the branched signal

In a case where the detecting section includes
the first and second detecting sections, and a synthesizing section for

by

the first detecting section a second detection result of the branch signal
by the secondresgefiécti ng section, when the first detecting section
i ncludes a first diode connected to the branched signal in a forward

direction,

and a firdm sthobs hcage ,Cieaeht ofiatiheg Bifstsandapecoénd and a

first resistor which are connected in parallel to a cathode of the first
di ode, and t htetectldgledectiogssdaichudeschudaothirgored mbwile baxdeag ed
to the branched signal in a reverse direction, and a second snoot hi ng

circuit

and a second resistor which are connected in parallel to an anode of the

a resistor and a capacitor wRhichasegcannecdrsd chpacitor

second di odepatadleynt hasdzangimectcamstanludss eaamultiplication of

the resistor and the capacitor is equal to each other
in the first and second deteeting sections. Also, in
above cases, the first diode may be a schottky diode
and the eecond diode mey be a silicon diode.

In order to achieve still another aspect of the
present -invention, an output signal level control
circuit ineludes a level adjusting section for
receiving an input signal, and for adjusting the input
signal in level in response to a level control signal,
a branching circuit for branching a portion of the
input signal adjusted in level by the level adjusting

sectien to produce a branched signal, the remaining

. portion of the input signal adjusted in level being

output as an output signal;'a detecting section having
first and second detectiné sections, for generating a
detection resultant signal based on a first detection
result of the branched signal by the first detecting

section a second detection result of the branch signal

by the second detecting section, wherein the first

detecting section is dominant to the detectlon
resultant signal in a first region of the branched

signal, the first and second detecting sections



operati,onal anplifier for generating the detection resultant signal based
on a summation of the first detection result and the second detection
resul t. In a case where the detecting section includes the first
and second detecting sections, and a synthesizing section for generating
the detection resultant signal based on-aadi-fference in absolute value .
between a first detection result of the branched signal. by the first
detecting secti

opn_a.second tection result of the branch sigpal by the
second det ec‘f??lgr&?&’t'eoni?wggﬁ et?(f{:’s?ndéfa&’tliwgeﬁ ?&?Sl igjrﬁlﬁdgs a
first diode connected to.the %r% ched signal i,n a ormardtgirection, and a
first snoot hiHgCoBr ARILAAVPHg %%fﬁ%ﬁnggﬁacﬁﬁﬂn%.d angd the erops:
whi ch are conpected.in para%LeI t.,0 cathod% %f t he ﬁirst di ode, and the
second det ectfAGeEEIPDPTAELGRS S gd%*%%ﬂa ditEd RRnABEEEF 1Y t he branched

. | t or d di tion and a.s q hi . 1 :
seoond capaci TSFULHETE KLORAL 4B & JYEGFACHe S BAREDEePATPFAREI | ol to
an anode of the second i ode, the synfhesizin sec%lon inQqu§s a _

differential SHBRALorRSragERBEHAT, ¢ 19RalcEENTEAL LPds it T8 gnal based

n i fferen n ir ionr | n h n
get chi one € gceengs% 1(?:19 tit.]l?e evsetl dcegr?'l(::lt:o?L si%snua.{ gagetd %r;se&?'ed

detection resultant signal to output to the level

adjusting section.

Brief Description of the Drawings

Fig. 1 is a block diagram illustrating an
output signal level céntrol circuit according to an
embodiment of the present invention:

Fig. 2 is a circuit diagram illustrating an
embodiment of a detecting sectiqn 11 shown in Fig. 1:

Fig. 3 is a circuit diagram illustrating
anbther gmbodiment of the detecting section shown in
'Fig. 1; and

Fig. 4 is a diagram illustrating Varioﬁs_
detection voltages in the detecting section shown in

Fig. 1

Description of the Preferred Embodiments

Nexf, an output signal level control circuit of
the-present invention will be describedibelow in
detail with reference to_the accompanying drawings.

Fig. 1 is a block diagram illustrating an



- 8 result. ~In this case, each of the first and second detecting
sections includes a snoothing circuit having a resistor and a capacitor

whi ch are connected in parallel, and a tinme constant as a nultiplication
of the resistor and the capacitor is equal to each other in the first and
second detecting sections. Also, in abovel@ases, the first diode nmay be a
schot t ky di ode and t he second di ode nay be a silicon di ode. I n

order to achi ehyg lelrltar};ofhfﬂ é?%%e nog %H@e %ent 'Itlpé’egﬁk:ﬁl&’t an out put

signal |evel Cont Ci rcui aver ustlng sectron for

Fecerving an [pguly 100y Bl Lgi %%u%;iggﬁgh%o Wheashenal fdybevel in

response to a COﬂtI’O| cning Ci CUI INng a

portion o ;%%ﬁéeghgf;sﬁezﬁé d&slr;%gﬁadew%%?éﬁaﬁ%&&%ﬁon%swcﬁawgw

si gnal adjuste Sl N9, QUiRYt . RUte gfgtlng

section haV|ng |rs dpsecoﬂd gete |ng sec#%ons e%erg§1ng a -
signal Sl is inputted to the level adjusting section
aﬁd is adjusted in output level in response to a level
control signal Vd. The level adjusted signal is
outputted as an output signal S2. A part of the
output signal S2 is branched at a constant'ratio. The
detecting section 11 detects the branched signal and
generates a detection 6utput voltage Vc indicative of
the output level of the output signal S2. The control
signal generating section generates the level control
signal Vd based on this detection output voltage V¢ so
that the output level of output signal S2 is
controlled to be a predetermined level.

| More specifically, the level adjusting section

is composed of a variable attenuating section 1 and an
amplifier 2. The high frequency input signal Sl is
inputted to the variable attenuating section 1 to be
attenuated in response to the level control signal Vd
and then amplified by the amplifier 2.

The detecting'section 11_is composed of a
distributing circuit 3, first and second detecting
ciréuits 4a and 4b, and a detection volfage
synthesizing circuit 5. The amplified signal from the

amplifier 2 is almost sent out as the output signal S2



detection resultant signal based on a first detection result of the
branched signal by the first detecting section a second detection result
of the branch signal by the second detecting section, wherein the first
detecting section is domnant to the detectign_resultant signal in a first
region of the branched signal, the first and second detecting sections
-9- contribute to the detection resultant signal in a second region of
the branched siimah, distaikutiogncixeuiktt Bng Thet idistsibaimant to the
detection resultant signal in a third region of the branched signal, and
a control sigrairgen&r & ibiganohesf & pgehepdt ithe tdmplafdled signalsiagna
based on the detection resultant signal to output to the |evel -adjusting
section. constant BrakfoDesadr ipitputsf tohdl» afings and secénd 1 is
a block diagramillustrating an output signal level control circuit
according to atetecting circuits 4a and 4b as a branched signal S3.
The first and second detecting circuits 4a and 4b
detect the branched signal S3 independently and
generate detection voltages Va and Vb. Thé detection
voltage synthesizing circuit 5 synthesizes the
detection voltages Va and Vb to generate the detection
output voltage Vc. That is, the detection voltage
synthesizing circuit 5 determines a differenée in
absolute value between the detection voltages Va and
Vb to generate the detection output voltage Vc.
The control signal generating section is
composed of an A-D cbnverting circuit 6, a memory 8, a
calculating circuit 7, a D-A conve;ting circuit 9, and
a buffer circuit 10. The A-D converting circuit 6 to
convert the detection output voltage Vc into a digital
data Dc indicative of the detection output voltage
value Vc. A target detection output voltage value is
' previously stored in the memory 8 with respect to the
output level of the dutput signal. In other words, a
value of the detection output voltage Vc is previously
measured with respect to the output level of output
signal S2, and is stored in the memory 8 using the

output level of the output signal as an address. The

calculating circuit 7 receives an instruction on a



embodi nent of the present invention; Fig. 2 is a circuit diagram
illustrating an enbodi nent of a detecting section 11 shown in Fig. 1;

Fig. 3is acircuit diagramillustrating another enbodi ment of the
detecting section showmn in Fig. 1; and Fig. 4 is a diagram
illustrating various detection voltages in }%é'detecting section shown in
Fig. 1 Description of the Preferr.ed Enbodi nents Next, an

output signal jevell aittDhgCvaliid BfEfrbhe gif esebérnavenin LB ol el
described belowin detail with reference to the acconpanying draw ngs.

Fig. 1is a bl epk diaatgedn dblkesitiadn Nngueput voltage value
- 10 - enbodi nent of the present invention. The output signal - |evel

- control circui toirFedPiodLagottod d1eve! 1eddludd PEiAGCaQue aL dereat it

section, and a control signal generating section. A high frequency input
memory 8, and calculates a difference between the read
out target detection output voltage and the data Dc
indicative of the detection output voltage VC to
output the difference data DdA. The D-A converting
circuit 9 converts the difference data Dd in an analog
value and outputs it to the variable attenuatipg
section 1 as a ievel_coﬁtrol signal Vd through the
buffer circuit 10. h

In this manner, the variable attenuating
circuit 1 attenuates the high frequency input signal
S1 in response to the level control signal V4 and
controls such that the value of the difference data Dd4
is conve:ged to "0", that is, the output level of
output signal S2 is made equal to the level setting
value L.

Next, the detection section 11 will be
described in detail with reference to Fig.lz. Fig. 2
is a circuit diagram illustrating an embodiment of the
detection section 11. The detecting sectidn_ll is
composed of a distributing circuit 3, the first and
second detecting circuits 4a and 4b, and the detection
voltéée synthesizing circuit 5. The functions
required to this detection section 11 are that the

detection output voltage Vc can be obtained with a



signal S1 is inputted to the level adjusting section and is adjusted in
output level in response to a level <control signal Vvd. The |evel adjusted
signal is outputted as an output signal S2. A part of the output signal
S2 is branched at a constant ratio. The detgcting section 11 detects the
branched signal and generates a detection output voltage Vc indicative of
t he output | evel of the output signal S2. The control signal generating
secti on gener dtkght prelcdsdlorohnr vespinsal tvd thes echangehiof déhecoudput
out put voltage Vc so that the output |evel of output signal S2 is
controll ed to =valppé&ddthe wehuktewdlgnal S2 evidn eisptbef ilcal | gutpld
| evel adjusting section s conposed of -a variable attenuating section 1
and an anplifievel, amd Hikgt f thgudiebecthpon ougmait Stoilsagenpictdd to the
vari abl e attenuating section 1 to be attenuated in response to the |evel
control signalobtiainpd tteerakhpwi thed diytpht depleX ieonfrol in a Whde
detecting section 11 is conposed of a distributing circuit 3, first and
second det ect idgnaniccuwangelawihtbisb, thendpaveet esatpwhy vebilagge sVat whdicti ng
circuit 5. The anplified signal fromthe anplifier 2 is alnpst sent out as
t he out put sigimls@@plied to the output signal level control circuit.
As shown in Fig. 2, the first detecting circuit
4a is composed of a capacitor Cv, a first diode 41la
and a first smoothing circuit in_which a resistor Ra
and a capacitor Ca are connected in parallel. The
branched signal S3 by the distributing circuit 3 is
supplied to the first diode 41la via the capacitor Cv
in the forward direction. The first smoothing circuit
is connected to the cathode of the first diode 4la.
The second detecting circuits 4b is composed of a
second diode 41b and a second smoothing circuit in
which a resistor Rb and a capacitor Cb are connected
in parallel. The branched signal. S3 by the
distributing circuit 3 is supplied to the second diode
41b directly in the reverse direction. The second
smoothing circuit is connected to the anode of the
first diode 41b. The first and second diodes 4la and
41b detect the signal S3 distributed by the
distributing circuit 3 to outputs detection voltages
Va and Vb, respectively. The detection voltage

synthesizing section 5 synthesizes the detection

voltages Va and Vb to send out as the detection output



vi-a a distributing circuit 3. The distributing circuit 3 branches a part
of the anplified signal at a constant ratio and outputs to the first and
second detecting circuits 4a and 4b as a branched signal S3. The first
and second detecting circuits 4a and 4b detggt.the branched signal S3

i ndependently and generate detection voltages Va and Vb. The detection
vol tage synthesizing circuit 5 synthesizes the detection voltages Va and
Vb to generat evicha g egti.on output voltage Vc. That is, the detection-
voltage synthesizing circuit 5 determnes a difference in absolute value

bet ween the detecti on yhkt dgesde/ad padofVikie PEABLaide tdet dipgectiroudut pat
vol tage Vc. The control signal generating section is conposed of

an A-D convert ah@ Cili€¢Udliode ATBNOEY the Becohduliattiorrig Colirchit 4bA
converting circuit 9,-and a buffer circuit 10. The A-D converting circuit

6 to convert Ghe gateeied Al PtheVobphaed & dDtec i | ahs dalstrXbed
I ndi cative of the detection output voltage value Vc. A target detection

?lﬁte put voltageabdwe. | STh@FE¥0RES) Yo&taued ithd hei FEEDEMD thifgr espeniit 0
is provided on the s;de of fhe c;thode of the first
diode 4l1la, the positive-detection voltage Va is
generated in the both edges of the first smoothing
circuit. Also, because the.second smoothing circuit
is provided on the side of the anode of the second
diode 41b in the second detection circuit 46, the
negative detection voltage Vb is generated in the both
edges of the second smoothing circuit.

The detection voltage synthesizing section 5
célculates a difference in absolute value between the
detection voltages Va and Vb to output as the
detection output voltage Vec. In this case, because
the detection voltages Va and Vb have,bpposite
polarities to each.other, there is outputted the
summation of the detection voltages Va (the positive
voltage) and Vb (the negative voltage) as the

detection output voltage Vc. Thus, an operational

amplifier 51 is used to carry out an addition

operation, Ve = Va + (-Vb) = Va - Vb when R1 = R2 R3
in Fig. 2.
Generally, the detection efficiency in a low

level is low due to the detection characteristic of



out put ,l evel of the output signal. In other words, a value of the
detection output voltage Vc is previously neasured with respect to the

out put | evel of output signal S2, and i's stored in the nenory 8 using
the output level of the output signal as an address. The calcul ating
circuit 7 receives an instruction on a - 15_‘ -
12 - level setting value L froman external unit to read the target

detection out pyheVilciEie. Vaﬂ'blﬁ th9s §WEGhNT al %6ﬂ§rhe&§|re$ﬁ§iéﬂgb\i@éje L
fromthe nenory 8, and calculates a di fferénce between the read out

target detectigh qQuf RISpYPLEAER aHb LPErdd Qidde! RERCAE N OT£ibet
detection output voltage VC to output the difference data Dd. The D-A

converting ciggtieloth F@N¥eELR il dli $h8he e datRe D1k 124 £H8L0Y 143 4ie
and outputs it to the variable attenuating section 1 as a |level control

signal Vd throygh WRe tRuf E8hatidicid sPate. As 4 'réBhLIcTRRIEE. the

vari abl e attenuatlng circuit 1 attenuates the high frequency | nput signal

S1 in responsegheelditidfVeErilldily SifN#he'd ARt1evel can be improved.

The detection charactéristic, i.e.. the'output;;evel
of the output signal vs. the detection voltage in the
first detecting circuit 4a before the bias application
is shown by the curve E in Fig. 4, whereas, the
.detect;on characteristic can be changed into the curve
A in PFig. 4 by applying the forward directién bias Bv
to the first diode 4la. Therefore, the detection
efficiency can be improved'in the low level.

On the other hand, no bias is not applied to
the second diode 41b of the second detecting circuit
4b. Because the detection voltage Vb of the second
smoothing circuit is negative voltage, the detection
characteristic of the second detecting circuit 4b is
shown by the curve F which is symmetrical'to the curvé
E with respect to the lateral axis. Therefore, when
the output level of the output signal S2 is as low as
the range of 0 to Pl, the first detecting circuit 4a
mainly operates to output_theldetection voltage. Va.
When the output level of the output signal S2 exceeds
Pl, the first and second detecting circuits 4a and 4b
output the detection voltage Va and Vb,-réspectively.

By the way, in the relation of the aeteqtion



control,s such that the value of the difference -data Dd is converged to
"O', that is, the output |evel of output signal S2 is nmade equal to the

| evel setting value L. Next, the detection section 11 will be
described in detail with reference to Fig. 2. Fig. 2 is a circuit diagram
Il lustrating an enbodi nent of the detectioni&ection 11. The detecting
section 11 is conposed of a distributing circuit 3, the first and second.

Cireuit 8. ThepiReBRmY e R4l PRy 15 FRpe RIS e LA U HeR L FE Y e
the, det ot one QULAYL VOLLEOEL S PSP LRHISEL NI kD Sng a10e) 43 o
Lhe output o1 diglh BB bR BHEIA SUI B WY Sho o B T O
cynart c 1 ange ubLl e POVEE SRRl YaXOLLAAS P MOl upBLLgd o, e
detecting Circgégause the characteristics of the diodes 4la and 41b
are different from each other and changé due to
temperaturé. In order fo eliminate such an indefinite
relation, it is necessary that the inclination of the
detection characteristic of tﬁe first detecting
circuit 4a is largér than that of the detection
characteristic 6f the second detecting circuit 4b, in
other words, that the detection efficiency of the
 first detecting circuit 4a is always higher than that
" of the second detecting circuit'4b.

For example, if the values of the resistors Ra
and Rb of the first and second smoothing circuits of
the first and second detecting sections 4a and 4b are
set to satisfy the relation of Ra'> Rb, the detection.
characteristic of the second detecting circuit 4b
changes from the curve F to curve B in Fig. 4. The
total detection characteristié of the detection
section 11 including.the detection voltage
synthesizing section 5 1s expressed by the curve C
-obtaiped by syhthesizing the curve A and the curve B.

In the curve C of Fig. 4, the detection voltage

Va of the first detecting circuit 4a is ‘dominant in

the output signal level in a range of 0 to Pl. Even



4a i-s gonposed of a capacitor Cv, a first diode 4l1a and a first snoothing
circuit in which a resistor Ra and a capacitor .Ca are connected in
parallel. The branched signal S3 by the distributing circuit 3 is

supplied to the first diode 4l1la via the capacitor Cv in the forward
direction. The first snmoothing circuit is donnected to the cathode of the
first diode 41a. The second detecting circuits 4b is conposed of a second

di ode 41b and second. spoot hing circuit j.n ich a_resist Rb d
capacitor Cb af% gg‘ﬁng‘&%ﬁclﬂ%ﬂngé{%ﬁ%ﬁ?? #ﬁeo\g]aﬁb?\eﬁiﬁgdiaﬁoer@cﬁggtghg
distributing circuit 3]s s lied to the sSecond .dj ode 1b di tly in th
Cover o di T oot ROk 42 SRRBGR R MOVPEL FUPPLY BRIGAGS V5 e tide.

of the first diode 41b., The first %gg second di odes 4]la and . 41b det ect
the signal S3 QPEPHLHRIEINRYy dR¥C1yik (Fhut TG FPERPELOD OPUERBEL s
detection voltages Va _and Vb, respectively. The detectiqn volia e
synt hesi zi ng sEEL89S G RAEET; qeffédﬁeit)é/‘& iR eY oPLRESY EC Fggﬁb%“b

send out as the detection outBut . - - 14 -
until the output signal level reaches P3, because the

e detection voltage Vb is negative. That is, the values
of the resistors Ra and Rb are éet in such a manner
that the detection output voltage Vc is equal to the
power supply voltage Vs when the output level is the
maximum of P3. Thereby, the output level can be
controlled in a wide range within the suppliéd powver
supply voltage S.

Note that because the diodes used in actual are
different from each other in characteristié, variable
resistors are desirébly used as the resistors Ra and
Rb of the smoothing circuits of the detecting circuits
4a and 4b such that fine adjustment can be performed.
Also, the bias Bv applied to the first detecting
circuit 4a, is made variable. Further, it is
desirable that the time constants Ra x Ca and Rb x Cb
of the smoothing circuits are equal to each other.

Now, if it is assumed that the detection
characteristic, i.é., the relation of the output level
P and_the detection voltages Va and Vb in the first
and second detecting circuit 4a and.4b can be
approximated.in a cubic equation, the détecfion

voltage Va of the first detecting circuit 4a and the'



vel tage Vc. The di ode 41a of the first detecting circuit 4a and
the di ode 41b of the second detecting circuit 4b are provided in the
opposite directions, as described above. Therefore, because the first
snoothing circuit is provided on the side of the cathode of the first
di ode 41a, the positive detection voltage Vaigs- generated in the both
edges of the first snobothing circuit. Al so, because the second snoot hi ng
circuit is prgvided on the %ide gh%thﬁ a§@$e of the _second, diode 41b in
the second det SELEGTISR cYPLEAgE (YR Ofedls RERPL e i RS IHFY L
generated in the both edges of the secgnd snoothing circuit. The
S.

det ecti on vol t 40e S@iPRsFEPKE i B 50Ut ates a difference in

absol ute val ue between the defection voltages Va and Vb to output as the
detection output volta¥® ¥c®Fh this case, because tHe detection voltages
Va and Vb have opposite polarities to each other, there is outputted the
sumation of the detec{Pof vﬁﬂﬁhg§§ Va (the positive (3bltage) and Vb (the

negative voltage) as the  detection output voltage Vc. Thus, an operational

anplifier 51 | ¥hgsed ¥olBérkyaset canskant yalugkrsetdsIndme of £ )

= Va - Vb when RL = R2 = R3 ) ' .
and k = 1, and B8 is a parameter which is related with
the bias. Therefore, the detection oqtput voltage V¢
of the synthesizing section 5 can be expressed below.

Ve = aP® - k(P - B)?3 (3)

In the above equatiop (3), because the 3rd power terms.
can be canceled by choosing @ and k, the detection
characteristic can be brought close to a quadratic
equation. Also, the circuit structure of the
_calculating circuit 7 and fhe memory section 8 can be
simplified.

Also, because the change of the detection
characteristic of the first and second detecting
circuits 4a and 4b dque to temperature can be canceled
through the subtraction processing of the detection
voltages Va and Vb. Therefore, the temperature
compensation is not necessity.

Fig. 3 is a circuit diagram illustrating
another embodiment of the detection section 11.-

ih this example, the first and second diodes
4la and 41b of the first and second'détecting sections

4a and 4b are connected in the same direction to

output the detection voltages Va and Vb of the.  same



in Fig., 2. General ly, the detection efficiency in a low |level is

| ow due to the detection characteristic of _

- 15 - the diode. For this reason, a forward direction bias Bv is applied
to the first diode 4l1a of the first detecting circuit 4a such that the
first diode 4la is set to the conductive stBe:- As aresult, the

detection efficiency in the Iow | evel can be inproved. The detection

Gotect | on vol Rg Rt phoreRE L FLRE: wihadtaly Bl elE -, E‘ZL“
char actor st ctBEn G eRERGRa L R IR o TR 1o REFFRC DY BBermny e
(orard o rect gy Bae Bl ekan e dbbahadar s e LU0y HASSRHEVH
cirouit 4b. a‘é@e Feodnbt “S@ZS%"JBW%& Sremuhe  HRceEEm Ve Ttek e
cireuit s neggtive yoLi89%e Vi £8685 %Bnat 15, the detection
voltage synfhesizing section 5 performs differential
amplification using an operational amplifier 51 to-
R6

output Vc = Va - Vb when R4 = RS5 R7. It could

be understood that the detection section 11 in Fig. 3
can operate in the same manner as the detecting
section 11 shown in Fig. 2, so that the same effect
can be obtained, even 1f the first and second
detecting circuits are structured in this way.
| In the second embodiment, a Schottky diode
which has high detection efficiency in.the low level
may be used as the first diode 4la of the  first
detecting circuif 4a. AIso, a silicon diode which has
low detection efficiency in the low level may be used
as the diode 4b of the second detecting séction 41b.

As described above, according to the present
invention, the first and second detecting circuits
which detect output levels are provided such that the
detection efficiency of the.first detecting circuit is
always higher than that of the second detecting
circuit. |

Also, a difference in absolute value between

the first and second detection voltages Va and Vb is



characteristic of the second detecting circuit 4b is shown by the curve F
which is symmetrical to the curve E with respect to the |ateral axis.
Therefore, when the output |evel of the output signal S2 is as l.ow as the
range of 0 to P1, the first detecting circuit 4a nmainly operates to out put
the detection voltage Va. Wen the output-lzyvel, of the output signal S2
exceeds Pl1, the first and second detecting circuits 4a and 4b output the
detect]on volt2ge ndatea Baa SWRFULYER as the aeBéctlonJutpft! "

voltages Va and Vb in the high level, although the forward direction bias
is applied to Yﬂétd'igc?devﬁ-ia,'gh?hf—?“ At eReduOfuttRRI PR W yheRakoS2
al ways vary npnotonausly_in accordance wi.th the output |evel because the
char act eri st | cLSoPomiel bads BAERd, oR 41H 1, deth ¢E LB O HHRIE RO LAdRr
and change due_to tenperature. In order to elimpate such an ind%finite
relation, it i%n&Ce Vv thet fRst e ERGHIAP SF1FRBI AR 1 FBR detect

characteristic of the first detectiqg circuit 4a is larger. than that of
t he detection the output level with high precision in” the low level

and the output level range can be widened in the high
level until the detection output voltage Vc reaches
the power supply voltege Vs.

Further, because the influence due to
temperature change and noise can be canceled, the
oﬁtput level control can be realized in a wide dynamic
ranée with the simple circuit struqture and with

improved stability in low level output.



characteristic of the second detecting circuit 4b, in other words, that
the detection efficiency of the first detecting circuit 4a is always

hi gher than that of the second detecting circuit 4b. For. exanpl e,
if the values of the resistors Ra and Rb of _the first and second snoot hi ng
circuits of the first and second detectiﬁgzéeétions 4a and 4b are set to
satisfy the relation of Ra > Rb, the detection characteristic of the

second detectipfagl GHid14p anoes fromthe curve F to curve Bin Fig. 4.
The total detection charac?g?PsF?c of the detection section 11 including

the detection yol tage_AﬁyQEtg%%giglg%\ﬁgg_t HUV &1 | SofXNASSEf-QYihe curve C

obt ai ned by synthesizing the curve and the curve B. ~I'n the curve

Cof Fig. 4, t eciion voltage Va of the first detecting circuit 4a is
dom nant ‘in tﬁgﬁaﬁﬁﬁﬁﬁéfgnal | evel in a range of 0 to Pl. Even

xatets the' pover Sopyf -SSR Yl b En B Ses G dn 42
input signal, and for.adjusting the input signal in
level in response to a level control siénal;

a branching circuit for branchipg a portion of
the input signal adjusted in level by said level
adjusting section to prdduce a braﬁched signal, the
remaining portion of the input signal ddjusted in
level being output as an output signal;

a detecting section having first and second
detecting sections, for generating a detection
resultant signal based on a'first detection result of
the branched signal by said first detecting section a
second detection result of the branch signal by said
second detecting section, wherein said ﬁirst and
second detecting sections are operable at a same time;
and |

a control signal generating unit for generating
the level control signal based on said detection |

resultant signal to output to said level adjusting

section.

2. "An output signal level control circuit
according to claim 1, wherein said first and second

detecting sections includes first and second diodes

* c L M S *




“that the tine

out put ,signal |evel of P2, the detection output voltage Vc never exceeds
t he power supply voltage Vs until the output signal |evel reaches P3,
because the detection voltage Vb is negative. That is, the values of the
resistors Ra and Rb are set in such a marmeéd2 < hat the detection output
voltage Vc is equal to the power supply voltage Vs when the output |evel
is the maxi mum of _.P3. Thereb the output | evel can be. controlled in a
Wi de range wi (PR ARESSIIS olibfo ARl LM hyer8spectivelyp: antha
because the di odes useq@in actual, are different from each ot hgr i.n
characteristic, variaft¥rety; &t erbiaBsetdtsiened of $r1defissdh s Rra
and Rb of the_snmpoothing circuits of the detecting circuits 4a and 4b_ such
that fine adj lg?ﬁﬁﬁttl@éigl FREBEPPoAf R 1IRPT, than "thal Bf fptdedeconte

first detectin circuit 4a, is made variable. Further, it is desirable
‘%%F%F&Prt"sg EeXtEIMand Ro x Cb of the snoothing circuits are
equal to each other. Now, if it is assuned that the detection
characteristic, i.e., the relation of the output Ievel P and the detection
voltages Va and Vb in _the first and second detecti ng\}ci rcuit 4a and 4b can

be approxi mat2d in aAURRtRYtasiIdHRal hdeyele GIRDHTOdoCHFFIVA of the

first detecting circuit 4a and the -
according to claim 1, wherein said detecting section

generates said detection resultant signal based on a
. difference in absolute value between said first

detection result and said second detection result.

4. An output signal 1ével control circuit
according to claim 3, wherein said first and second
- detecting sections ihcludes first and second diodes
for detecting the branéhed signal, respectively, and
wherein the branched signal is supplied to an
anode of said first diode and.an cathode of said
second diode, and
wherein said detecting section further includes
an operational amplifier for generating said detection
resultant signal based on a summation of said first

and second detection results.

5. An output signal level control circuit
accorﬁing to claim 4, wherein the anode of said first

diode is applied with a predetermined bias.

AR



--18.-, detection voltage Vb of the second detecting circuit 4b can be
expressed as foll ows. Va = [err]Plerr] (D)

Vb = -k(P-[err] (2) where a and k are constant val ues
satisfying of a [err] 1 and k [err] 1, and®3err] is a parameter which is
related wwth the bias. Therefore, the detection output voltage Vc of the

KUp - Terr]” S8SION agoBaRBuRREIset T8yt conrrol Simetfhe! B G hhver
terms can be gancel d bytchog§igf f.ang kb.the deée%t.ioq_t chgra%t%;i tic
can be brought EF8EERT a 8u3|%ﬁ C 'eﬁ SC 48, TS ©ithi P ture
of the calculating.,circuit .and the r ectipon can_ be I, i fied.
A so because BRESEIIE Bbofidtn e lBRC S B tat opnd brte, A4t ' oo
second detecti ircuits 4a,and .4b due to tenperature can be cancel e
Through the. subBFadatHE bindoslinpipttheo atdinhy Hesredive iy oasd
wherein the branched signal is supplied to
anodes of said first and second diodes, -and
wherein said detecting section further includes
a differential amplifier for generating said detection

resultant signal based on a difference of said first

and second detection results.

7. An output signal level control circuit
according to claim 6, wherein the anode of said first

diode is appliéd with a predetermined bias.

8. An output signal level control circuit
according to claim 4, wherein said detecting section
includes an operational amplifier for generating said
detection resultant signal based on a summation of
said first detection result and said second detection

result.
9. An output signal level control circuit
according to claim 8, wherein the anode of said first

diode is applied with a predetermined bias.

10. An output signal level control circuit

I



voltages Va and Vb. Therefore, the tenperature conpensation i

[ s _nqt
necessity. Fig. 3is acircuit diagramillustratitH§h Replaced
enbodi nent of the detection section 11. In this ex st
and second di odes 4la and 41b of the first24and second det S

4a and 4b are connected in the sane direction to output the detection

vol tages Va and Vb of the sane - : . =+ 19 -

pol ?Ll ty (the %§PFW@Q/0‘F?a§é??-mr Epctherelr s3iQ, defRETHALAPEN IR t age
synthesi zing section 5 perforns the subtraction processing of the .

det ect i on vol tHBELVEC el bESPEENE Vot 1 BB AR { hETo ARt Bh09 SRR va
(the positive voltage). That is, the detection ol t age .synt hesi zi ng
section 5 perf@?ﬁﬁciHQQN%QFPéFa@%ﬂﬁ+9PE&HQﬂF?éiﬂﬁ n P8RS
anplifier 51 to output Vc_= Va - Vb when R4 = RS = R6 = R7.. |t coul be
under st ood t haPetHeedetertdofiZad ImteetienrpsBlt ARG ARl SPR sane
manner as the detecting section 11 shown in Fig. 2, so that the sane .
ef f ect detection result. , '

11. An output signal level control circuit according.
to claim 10, wherein the anode of said first diode is

applied with a predetermined bias.

12. An outpﬁt signal level control circuit
according to claim 1, wherein each of said first and
second detecting sections includes a smoothing circuit
having a resistor and a capacitor which are connected
in paféllel, and a time constant as a mﬁltiplication
of the resistor and the capacitor is equal to each

other in said first and second detecting sections.

13. An output signal level control circuit
according to claim 4, wherein said first diode is a
schottky diode and said second diode is a silicon

diode.

14. An output signal level control circuit
accofding to claim 13, wherein a resistance of said
resistor in said first détecting sedtioq is larger

~ than that of said resistor in said second detecting

I
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can.be obtained, even if the first and second detecting circuits are

structured in thIS way. In the second enbodlnea%——a—%ehe%%ky—d+ede
whi ch has high detection efficiency in the | ow |evel gfy be used as the

first diode 4la of the first deteeting ctrzait 4a. A ik ‘Hde
which has |ow detection efficiency in the |ow | evel

di ode 4b of the second detecting section 41b.

according to tH@SHA€%ent invention, the first and second detectlng
circuits which detect output Ievels are provided such that the detection
efficiency of the first detecting circuit is al ways hi gher than that of

the second detecting circuit. a difference in absolute val ue
between. the }?Prst afth s%EBBthéFeQ:?’r‘Bn1@6(Iet]agf‘e%n‘6’§°&nd”\¥ff‘i‘%
- 20 - cal cul ated and outputted as the detection_output voltage Vc.. The

output level ORCEREIIMPUEOSFARAM P, Vhexgdny (1228 BATEE Shiefesifetdct i on

out put voltage
_ schottky diode and said second diode is a silicon

diode.

16. An output signal level control circuit

according to claim 15, wherein a resistance of said
resistor in éaid first detecting section is larger
than that of said resistor in said second detecting

section.

17. An output signal level control circuit
according to claim 1, wherein said first detecting
section is dominant to said detection resultant signal
in a first region of the branched signal, and said
first and'second detecting sections contribute to said
detection resultant signal in a second region of the

branched signal.

THIS SHEET HAS
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Ve so. that the first detecting circuit 4la can detect the output |evel

Wi th high precision in the low |level _ and.the output |evel range can be

wi dened in the high level until the det ecti on- out put voltage Vc reaches

t he power supply voltage Vs. ' Further, because the influence due to
t enper ature change and noi se can be cancel ed, the output |evel control can
be realized in a w de dynam c - range with the sinple circuit . structure and
with inproved stability in |owlevel outgpest.

- 21 -  Wat is clained is: 1. An out put signal |evel control circuit
conpri si ng: a level adjusting section for receiving an input
signal, and for adjustlng the input signal in level in response to a | evel
control signal; a branching circuit for branching a portion of the

.1 nput signal adjusted in level by said |evel adjustlng section to produce
a branched signal, the

OUTPUT SIGNAL LEVEL CONTROL CIRCUIT USING DIFFERENT DETECTING
SECTIONS IN DIFFERENT OUTPUT SIGNAL LE_VELS

ABSTRACT

In an output signal level control circuit, a level adjusting section (1, 2) receives an
| input signal to adjusts the input signal in level .in response to a level control signal. A
branching circuit (3) branches a portion of the input signal adjusted in level by the level
adjusting section (1, 2) to produce a branched signal. A detecting section (11) includes
the first and second detecting sections (4a, 4b) and generates a detection resultant signal
based on a first detection result of the branched signal by the first detecting section (4a)
and a second detection result of the branch signal by the second detecting section (4b).
The first and second detecting sections are operable at a same time. A control signal
generating unit (6, 7, 8, 9, 10) generates the level control signal based ‘on the detection

resultant signal to output to the level adjusting section (1, 2).

Fig. 1.



L )

reﬁﬁiqrﬁg portion of the input signal adjusted in |evel being output as an
out put signal; a detecting section having first and second
detecting sections, for generating a detection resultant signal based on a
first detection result of -the branched signal by said first detecting
section a second detection result of the branch signal by said second
detecting section, wherein said first ab® second detecting sections are

operable at a sane tine; and a control signal generating unit for
generating the level control signal based on said detection resultant
signal to output to said | evel adjusting section. 2. An out put

signal level control circuit according to claiml, wherein said first and
second. detecting sections includes first and second di odes

- 22 - for detecting the brajiched signal, respectively, and

Wherein a detection efficiencygof said first
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det'ecting section is higher than that of said second detecting section.

3. An out put signal |evel control circuit according to claiml, wherein
said detecting section generates said detection resultant signal based on'.
a difference in absolute value between said first detection result and
sai d second detection result. 4. An out put signal |evel control
circuit according to claim3, wherein #Bd first and second detecting
sections includes first ‘and second diodes for detecting the branched

si gnal , respecFTvzly and wherein the branched signal is supplied
to an anode ot s i(égi'rs di-ode and an cat hode of said second di ode, and
wherein said detecting section further includes an operational anplifier
for generating said detection resultant signal based on a summati on of

said first and second detectiﬁnéﬁ ults. 5. An out put signal |evel
control circuit’ acegrding to Y 4,. 4ahRYRSTNDETECTANGA@IROU1Fai d fir st
di ode is applied Wj‘ a Jr edet llfinéulbi TP . S
= 41a R
DISTRIBUTING|S3 |H_{§= Va_ [ R Ry |
CIRCUIT | ! —lAAA .
1 I Cv " L.Ca - sz = T/( = \/c
Ra , _
g
- )"
1b 5 DETECTION VOLTAGE
L SYNTHESIZING GIRGUIT
{
N b
Rb
4b SECOND DETECTING GIRCUIT
1 o [
Fig. 3
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- 23- 7 6. An out put signal level control circuit according to claim
3, wherein said first and second detecting sections includes first and
second di odes for detecting the branched signal, respectively, and :
wherein the branched signal is supplied to anodes of said first and second
di odes, and wherein said detecting section further includes a
differential anplifier for generating sai3d3detection resultant signal
based on a difference of said first and second detection results. 7.
An out put signal level control circuit according to claim®6, wherein the
anode of said first diode is applied with a predeterm ned bi as. 8.
An out put signal |level control circuit according to claim4, wherein said
detecting section _ingludes an operational anplifier for generating said
detection resuLtadglngggl b d on a summation of said first detection

te

result and said secon ction
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e o
s TEsuytt. 9. An out put signal level control circuit according to claim
~ 8, wherein the anode of said first ‘diode is applied with a predetern ned

bt as. 10. An out put signal |evel control circuit
24 according to claim9, wherein the atde of said first diode is

~ applied with a predetermned bias. 11. An output signal |evel control

| ci.cuit according to claim 1, wherein each of said first and second
detecting sections includes a snoothing circuit having a resistor and a
capacitor which are connected in parallel, and a tine constant as a
mul tiplication of the resistor . and the capacitor is equal to each other in
said first t : A | evel
ool o r LpRERE RS Sl RAIoRRE sid A oge AU PRBLChSNEL
schot t ky dlqge and sald second diode is a silicon dlode 13 An out put
signal level®™®bntrol circuit according to claim 12, wherein a resistance of

11.  An output signal level control circuit according to claim 1, wherein each of said first
and second detecting sections includes a smoothing circuit having a resistor and a capacitor
which are connected in parallel, and a time constant as a multiplication of the resistor and the

capacitor is equal to each other in said first and second detecting sections.

12.  An output signal level control circuit acéording to claim 4, wherein said first diode is a

schottky diode and said second diode is a silicon diode.

13.  An output signal level control circuit according to claim 12, wherein a resistance of
said resistor in said first detecting section is larger than that of said resistor in said second

detecting
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» said resistor in said first detecting section is larger than that of said
resistor in said second detecting

. 25 section. 14. An output signal level control circuit according to
claim6, wherein said first diode is a scRbéttky di ode and said second
diode is a silicon diode. 15. An out put signal level control circuit

according to claim 14, wherein a resistance of said resistor in said first
detecting section is larger than that of said resistor in said second
detecting section. 16. An out put signal |evel control circuit
according to claiml1, wherein said first detecting section is domnant to
sai d detectigghigmesul tant signal in a first region of the branched signal,
and said first and second detecting sections contribute to said detection

resultant s '12.” al Ad' m%putS s?gclgatl] iievrel3 SBntidl gécugtha%cgrﬁﬁlré%g %fiair%'é? ‘nw%lefein said first diode is a

schottky diode and said second diode is a silicon diode.

15.  An output signal level control circuit according to claim 14, wherein a resistance of
said resistor in said first detecting section is larger than that of said resistor in said second

detecting section.

16.  An output signal level control circuit according to claim 1, wherein said first detecting
section is dominant to said detection resultant sigxial in a first region of the branched signal,
and said first and second detecting sections contribute to said detection resultant signal in a

second region of the branched signal.
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