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Field of the Invention This invention relates generally to w de-band
anplifier circuits, and nore particularly, is directed to inprovenents in a
wi de-band anplifier circuit which conprides a plurality of transistors and
IS suited to be used for anplifying a video signal in an image display
apparatus in which i mages based on the video si%nal are di splayed on a
cathode ray tube.for image diSH & Cod Fhé §ikd. ID@s8ription of the Prior
Art In an imge display apparatus wherein a cathode ray tube for inmge

di spl ay having a display panel portion is provided and a video signal is

supplied to the cathode ray tube for in?g I splay so as to obtain inages
based on the video signal on the diépgay gdgel porti on of the cathode ray
tube for inmage display, a vi S I '%%i breyit is used for
anplifying the video signal @&#ﬁiﬁéﬁ?aﬁﬂaggﬁg 6ﬁ%£g&i t he cat hode ray tube
for image display. In the past days in which technologies for integration
of electronic circuits had not so devel oped as the present age, such a

video signal amplifier circugic Weuek! YaiE o Tthjyh & so-called discrete
circuit structure conprising—algﬁgia++%y—eg—+4§§§eggeﬁt transistors. As'for
the videorshOnads amal thiaftighrcuit formed with the discrete circuit
structure—Tnthecase whereit is required for the 2 circuit to be
operative to WOFHGsWihbevBidrowelated gphedel Tyrtet woas-bdnte afpl tHidr circuits,
construction on an extrenely large scale is necessitated and

and more particularly, is directed to improvements in a wide-band

amplifier circuit which comprises a plurality of transistors and is
suited to be used for amplifying a video signal in an image display
apparatus in which images based on the video signal are displayed on a

cathode ray tube for image display or the like.

Description of the Prior Art

In an image display apparatus wherein a cathode ray tube for
image display having a display panel portion is provided and a video
'signa1 is supplied to the cathode ray tube for image display so as to
obtain images based on the video signal on -the disb]ay panel portion of
the cathode ray fube for image display, a video signal amplifying
circuit is used for amplifying the video signal which is to be supplied
to the cathode ray tube for image disﬁ]ay. In the past days in which
technologies for integration of electronic circuits had not so developed
as the present age, such a video signal amplifier circuit was usually
formed with a so-called discrete circuit structure comprisihg a
plura1ity of independent transistors.

As for the video signal amplifier circuit formed with the

discrete circuit structure, in the case where it is required for the



therefore a §?eep rise in cost is brought about. Accordingly, in the
present days in which the technologies for integration of electronic
circuits has remarkably devel oped, it has been proposed to constitute the
vi deo signal anmplifier circuit, which i s2used in the I mage di spl ay
apparatus having the cathode ray tube for inage display or the like, in the
formof a sem conductor integrated circuit. This results in further

progress idgirtunttiobeanfe apiigieent ﬁ@\dﬂ@.tiitﬁnvéﬂmshi?m drid@eV FEE iTndNathe
anplifier circuit. The nost inportant matter in constituting the video

si gnal angiirkuét conchructiiont be dwrentofemeNe d@rdecerdlet 9§ nedeagidatdd and
circuit is to provide the video signal anplifier circuit with a superior
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characteristic. Incidentally, in accordance with a frequency-Ievel

char act er iPdeseNhndaYs d nvbdshsthmatecimolpgies tan oitegpatiomtaf plactroeic
nowadays is gengerally required to have, for exanple, a level of -3 dB
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response characteriStic, to have an out stage thereo I'ch™i s ab
process rgpgahy s@ridierhaitdg t.requencies in a broad frequency band. 3

As for video signal anplifier circuits proposed previously, it

The most important matter in constituting the video signal
amplifier circuit in the form of the semiconductor integrated circuit
is to provide the video signal amplifier circuit with a superior level-
frequency characteristic and an excellent transient response
characteristic. Incidentally, in accordance with a frequency-level
characteristic which a video signal amplifier circuit put into practi;e
nowadays is generally required to have, for example, a level of —3 dB
~should be obtained in response to an input signal with its frequency in
the frequency band from 150 MHz to 200 MHz and therefore a sufficient
amplifying effect should be obtained to input signals having
frequencies in a broad frequency band from zero (direct current signal)
to 200 MHz under a condition in which when an output signal is arranged
to have its amplitude of 4 Vp-p (4 volts at peak to peak). It is
fndispensab]e for the video signal amp1ifief circuit, which is intended
to be provided with the superior frequency-level characteristic and the
excellent transient response characteristic, to have an output stage
thereof which is able to process rapidly signa1s having frequenciés in

a broad frequency bahd. '



is usual to have an output stage constituted in the formof emtter-
fol l ower configuration conprising a transistor having its emtter connected
to a current source or a resistor functjoning substantially as a current
source, as shown in Figs. 1 or 2. The output stage of the video signal
anplifier circuit shown in Fig. 1 conprises a transistor 11A of the NPN
type having its collector connected with a source vol tage supplying portion

+B form ng oneaenihrofy ideBONRINSIO Wnp i ey | & Sr@itht BrofdsuNGed v buorgh @
current source 12 and a capacitive |l oad 13 connected to a connecting poi nt
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Il nput video signal Sv is supplied through an input termnal 14 to a base of
t he trangioddowetléonfitigana bidmputonpdien g @andirafsissopbhaviveg Bts tdwel v t er
of the transistor 11A. In the output stage shown in Fig. 1, supposing that
a stray capaettethde acconqentyisogree @aralresiisbor Hunkdiouingrsubsdanteallly i s
Cs, a capacitance of the capacitive load 13 is CL and an anplitude of the
out put vREed GHTYRBRE SUINce, \RS showir ierftigsal Lieon @-whike quﬁélqgmﬁ’aaﬁt ofothece

12 is requi,red to have js_represented by the following equation (1); [err]
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11A and the current source 12. An input video signal Sv is supplied
through an input term}nai 14 to a base of the transistor 11A and an
output video signal So is obtained at the emitter of the transistor 1IA.

In the output stage shown in Fig. 1, supposing that a stray
capacitance accompanying in parallel with the current source 12 is Cs, a
capacitance of the capacitive load 13 is CL and an amplitude of the
output video signal So is Vo, a current value Io which the current
source 12 is required to have is represented by the following equation
(1):

Io = (CL + Cs) «Vo/T =« « « « « (1),
where T represents a rising time or a falling time on the output video
signal So responding to voltage steps in the input video Signal Sv.

In this case, supposing that CL equals to 12 pF, Cs equals to 10
pF and Vo equals to 4 Vp-p, T must equal to 2.5 nS sn order that a
level of —3 dB is obtained in response to a frequency component of 140

» MHz of the_ input vidéo_signa] Sv, and therefore the current Qa]ue.Io is
must be 35.2 mA in accordance with the equation (1).

The output stage of the video signal amplifier circuit shown in



connected with a power source +B supplying with a source voltage and its
emtter grounded through a resistor 15 and a capacitive |oad 13 connected
to-a connecting point between the emtter of the transistor 11B and the
resistor 15. An input video signal Sv iS supplied through an input term na
14 to a base of the transistor 11B and an out put video signal So is '
obtained at the emtter of the transistor 11B. In the output stage shown in

Fig. 2, Bupp@sicogptiwds a $ranyi ctapatlB anfcehackRmiapyi having Adsatd Eleotiorh
the resistor 15 is Cs, a capacitance of the capacitive load 13 is CL and an
anpl i t udeonfiedtrest aithus pawkao seugoal +BostipplyYongaw cih reesiouvak ueol tagehiand i s
required to flow through the resistor .15 is represented by the follow ng
equat i onit@)emitder] anbgnded thmughert seaister n’EF tange aocapa¢ bt 1 vend a@idmd 3on

t he output video signal So responding to voltage stegs in the input video
si gnal Svomertedi $ocaseondiesdinguppiust hgtreen e egibter of thepbramssisdgual s
to 10 pF_and [er equal,s to 4 [err] T must equal tq 2,5 nSin order that a
evel of 118 ang itg£o’b‘i sten o r dfpdAREt 19 d§°f$bﬂ1’@én§y torptirdied obhroaghivy
of the input video si.gnal ,Sv, and therefare the current | ue, I r nust be
35,2 ma 1 Holf cERr AR A% he"Bchatt it (o CREnGISERT bbiF AT i Bldnud:
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in Fig. 1 and r val Ir, ch,.s | do £l e.resistor
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value lo is a value of a constant current and the current value Ir

\cl)ﬁlt gﬁt of capasitifilc@nioifalthy €gmsd BitveCUbaENL3 £ QG dnddkk, ahpl PaSde ff the
output video signal So is Vo, a current value Ir which is required to
flow through the resistor 15 is represented by the following equation
(2):

Ir = (CL + Cs) «Vo/T « « = « «(2),
where T represents a rising time or a falling time on the output video
signal So responding to voltage steps in the input video signal Sv.

In this case also, supposing that CL equals to 12 pF, Cs equals
to 10 pF and Vo equals to 4 Vp-p; T must equal to 2.5 nS in order that a
Tevel of —3 dB is obtained in response to a frequeﬁcy component of 140
MHz of the input video signal Sv, and therefore the current value Ir
musf be 35.2 mA in accordance with the equation (2).

As described above, each of the current va]ﬁe Io which should be
supplied to the current source 12 provided in the output stage of the
video signal amplifier circuit as shown in Fig. 1 and tﬁe current value
Ir which should flow through the resistor 15 provided in the output
stage of the video signal amplifier circuit as shown in Fig. 2 is
determined to be, for example, 35.2 mA. The current value Io is a

value of a constant current and the current value Ir is a value of



stage of the video signal anplifier circuit as shown in Fig. 1 and the

out put stage of the video signal anplifier circuit as shown in Fig. 2, even
in the case where the source voltage supplied fromthe power source +B is
relatively low, such as 9 V, for exanpl®, power consunption W anounts to
about 317 MV (W = 35.2 mMA 9 V = 317 mN. The power consunption W of about
317 mWthus cal cul ated corresponds to relatively | arge power consunption

for a serdgandugian | LGN AAd ekl - AdVATRISe. hledch IAItheedutgnta

circuit package containing video signal anplhifrer circuit constit d
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heat radi ati"on and, in the case where such a requirenent is ndt satisfied,

it is feafigputhatadd@fvitHEOy idedn 8k gfdlambi ¢Fidxd Gttt SasdaWBERi iU gt 02,
generation of heat. Accordingly, wth the intention of reduction inthe
power conswdptirortheeraisenatieabothe sdurey Vel ayesisdpipdd edo frommthBepowé put
stage of the video signal anplifier circuit with a pair of conplenentary
transi st ssyrae $Boviss ine TRt vealyl howhe sagthpis s e H6rt beawipdeq 9 owar
anplifier circuit showmn in Fig. 3, a transistor 11C of the NPN type having
its col | exansunpdierdeanaunhs atpahoutsdL? ol {Bosapiiyd md wBth & SAdr o¥).
vol tage and anot her transistor 16 _of the PNP type having its
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the semiconductor integrated circuit to have high ability in heat
radiation and, in the case where such a requirement is not satisfied,
it is feared that the video signal amplifier circuit is damaged due to
generation of heat.

Accordingly, with the intention of reduction in the power
consumption mentioned above, it may be considered to form the output
stage of the video signal amplifier circuit with a pair of
complementary transistors, as shown in Fig. 3. In the output stage of
the video signal amp]ifie} circuit_éhown in Fig. 3, a transistor 11C of
the NPN type having its collector connected with a power source +B
supplying with a source voltage and another transistor 16 of the PNP
type having its emitter—co]]ectof path connected in series with a
collector-emitter path of the transistor 11C are provided. A collector
of the transistor 16 is grounded and a bias vo]taée source 17 is
connected between a base of the transistor 11C and a base of the
transistor.16. Further, a capacitive 1oad 13 connected to a connecting
point between an emitter of the transistor 11C and an emitter of the

transistor 16. Then, an input video signal Sv is supplied through an



input termnal 14 to the base of the transistor 11C and an out put vi deo
signal So is obtained at the emtter.of the transistor 11C under a
condition in which the transistors 11C and 16 are arranged to perform cl ass
B anplification. In such a case, an idl®ng current flow ng through the
collector- emtter path of the transistor 11C and the emtter-collector
path of the transistor 16 is reduced to be, for exanple, hundreds [err]

(micr Oanﬁﬁfyﬁé)teﬂﬁhhﬁl | 0 itROtRETHARR! off tHURHERIR to®r L1C Iahdedh QB $98dd er
than an idling current flow ng through the transistor 11A of the NPN type

consti t utsii@alinSoOys pob t Siradr atf thieeerii deer sa Bne aaisfiisébrcllCuUiidehan
in Fig. 1 or an idling current flow ng through the transistor 11B of the

NPN t ype conds$tisntimehtibe thd piranst sterofliChendi earei gnadngatbltiof perform
circuit shown in Fig. 2. Therefore, if the output stage of the video signal
anpl i fi erclasscBiamfslidimatihomsi g. 3 were realized, power consunption in the
video signal amplifier circuit is_ effectively and remarkably reduced.
However, when Ihéuchags¢azeor an1id) i cusrenk filayieg pdinough éaﬁrmodr}ent@rry
transistors are prepared, it is very difficult to obtain the transistor 16
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constituting the output stage of the video signal ampﬁifier circuit
shown in Fig. 2. Therefore, if the output stage of the video signal
amplifier circuit shown in Fig. 3 were realized, power consumption in
the video signal amp]ifier circuit is effectively and remarkably reduced.
However, when the transistors 11C and 16 forming a pair of
complementary transistors are prepared, it is very difficult to obtain
the transistor 16 of the PNP type having performances the same as that
of the transistor 11C of the NPN type even with the present
semiconductor technology and a transistor of the PNP type which may be
bompe]]ed to be used for functioning as the transistor 16 is of low cut-
off frequency (Ft) and presents an increase in output impedance to an
input signal component having a frequency higher than 100 MHz so as not
to operate appropriately. That is, it is quite diffiéu]t to obtain é
transistor of the PNP type which has such performance as to be available
for the transistor 16 and therefore it is substéntfally impossible to
realize the output stage of the video signal amplifier circuit shown in

Fig. 3.



7 OBJECTS AND SUMVARY OF THE | NVENTI ON Accordingly, it is an object of the
present invention to provide a w de-band anplifier circuit suited to be
used for anplifying a video signal in an, i mage di splay apparatus in which
i mages based on the video signals are di'splayed on a cathode ray tube for
I mage display or the |like, which avoids the aforenentioned difficulties
encountered with the prior art. Another object of the present invention is
to provide a wide- band anplifier circuit suited to be used for -anplifying
a video signal in an image display apparatus in which i mages based on the
vi deo signals are di spl HB3ECHS ANER SUMMMYr &y THEOBENVENTIOHge di splay or the
| i ke, which is provided Wwith a superior Tevel-frequency characteristic and
an excel | ent tAcertdimglyesilorise aoheb jeateof sthe pregant einviest ieonkn iprovide an
put put stage of a video signal anplifier circuit. A further object of the
present ihvederband anpdiprericdect i sitedake banyised; Eor @npdifyindia ¥dded be
used for anplifying a videq signal in an inmage. displa paratus, . in which
i mages b3882bnin (7D JRage ds)isghgr appaTagis dmaggac maggs ses P‘&yﬂi%b'\é\/gf’%r
i mage display,or_the like, ich_is_jqrovided wth super| or.
| evel freﬁlﬂgry‘?&? éﬁar%bﬁpﬁﬁYSWE"aﬁdcaa O&céﬁyembet rf%ﬁsﬂ Age rikipdgeor the
char act erqy:gti C, .\ ' ef i ' Qye | r e
band can ket A4BLs) AP arbiflnePoned frPPA R EncoulledFeg R RRY
pr esent Hﬂ%%qt?pg.is to provide a wide-band anplifier circuit suited to be
used for ‘anpliftying a video signal in an inmage display apparatus in which
i mges based oppbliRei defect GTaltheapPedesp! BNRHLIBAI SatH sl VI hUREdéor
i mage display or the like, which is provided with a superior
| evel - f r dxsip@nadp THETeIC cert il Guddd ato decabédnort GRAPHi £yiing’ @SPIASE signal
characteristic with which

in an image display apparatus in which images based on the video signals

are displayed on a cathode ray tube for image display or the like,
which is provided with a §uperior level-frequency characteristic and an
excellent transient fesponse characteristic required for constituting an
output stage of a videé signal amplifier circuit.

A further objecf of the present invention is to provide a wide-
band amplifier circuit suited to be used for amplifying a video signal
in an image display apparatus in which images based on the video signals
.are displayed on a cathode ray fube for image display or the like,
which is provided with a superior level-frequency characteristic and an
excellent transient response characteristic with which amplification of
signals over a wide frequency band can be appropriately carried out.

A still further objéct of the present invention is to provide a
wide-band amplifier circuit suited to be used for amplifying a video
signal in an image display apparatus in which images based on the video
signals are displayed on a cathode ray tube for image djsplay or the
1ike, which is provided with a superior level-frequency characteristic

and an excellent transient response characteristic with which



-8 anplification of signals over a wide frequency band can be appropriately
carried out and constituted in the formof a sem conductor integrated
circuit operating with reduced power cgpsunption. According to an aspect of
the present invention, there is provided a wi de-band anplifier circuit
conprises a first transistor having its base supplied through an input
termnal with an input signal, a_second transistor connected in series

t hr ough ampilidti dabedaned « reual spovaon t $idecdinagyoncy¥nbangd panhbef
the first transistor for functionjng as a diode, a %hird transi stor
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current mrror circuit portion together with the fifth transistor, an
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end of the second inpedance circuit portion and said one end of the power
sour ce afidnétiordage asoandbdde] tao thibdatranditsdge sonmecteda tohifodm rash iatsdr
connect ed between the other end of the second i npedance circuit portion and
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connection point between the emtter of the fourth transistor and the

col | ect ohaving fidsf ¢atliectprneannesited | throngh v dd reincesisders terong eadiaf ©hus

constituted in . . .
power source, a fourth transistor having its base connected to a

connecting point between the collector of the third transistor and the
first resistor, a fifth transistor having its collector-emitter path
\cgnnected in series to a collector-emitter path of the fourth transistor,
a sixth transistor having its base supplied with the input signal, a
seventh transistor connected in series through a second impedance
circuit portion including a second resistor and a capacitor to a
collector-emitter path df the sixth transistor so as to form a second
currént mirror circuit portion togefher with the fifth transistor, an
eighth transistor having its co]leCtor-gmitter path connected between
one end of the second impedance circuit portion and said one end of the
power source and its base connected to a bias voltage source, a third
resistor connected between the other end of the second impedance circuit
portion and the other en& of the power source, and an output terminal
derived_from a connection point between the emitter of the fourth
transistor and the collector of the fifth transistor.

In the wide-band amplifier circuit thus constituted in



.9 accordance with the present invention, basically, the first to fourth
transistors are operative to function polarity-inverse anplification to the
i nput signal supplied through the input term nal and an output signal
produced by causing the input signal t @ be subj ected to anplification and
polarity inversion is obtained at the output term nal. The output signal
derived fromthe-emtter of the fourth transistor to the output termna

ri ses whgrdridancepwitisitheaprésédts,inventhew, dadical hy, diver éntst stosfppkitkd to
a | oad connected to the output termnal to flow therethrough. During this
oper at i obans istiore@ref bpevatj vehtouyincthen qollkett prineerse emplaf hcatfianhéo
sixth transistor which has the base thereof supplied with the input signal

i s reducthe cinpdasdgnandsuppi sethathtaighc theeinpit obetminadapad wor outputided
in the second_inpedance circuit portion flows through the collector-emtter
path of $henaigpraducadshyt srusiA% Hbe Hintet signah Yo teRiisetadeRrot he
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falls when the inp rnses. rmn S operation, a relative
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transistor and ¢ rging current to the capacitor included in thé second
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seventh transistor, so that a current flows through the collector-emtter

path of tiherdaf tdugplanel stidh itheo inbat! sagngbniectadlidenl tove cedlspdt ahdr gi nal
discharging currgnt from the capacitor included in the second impedance
circuit portion flows through the collector-emitter path of the eighth
transistor and the third resistor connected between the other end of
the second impedance circuit portion and the other end of the power
source, so that there is little current flowing through the collector-
emitter path of the fifth transistor. That is, the capacitor included
in the second impedance circuit portion is quickly discharged and the
fifth to eighth transistors do not have any particular effect on the
load connected to the output terminal.

On the other hand, the output signal derived from the emitter of
the fourth transistor to the output terminal falls when the {nput
signal-rises. During this operation, a relatively large current flows

- through the collector-emitter path of the sixth tfansistor and a
charging current to the capacitor included in the second impedance
circuit portion flows through a co1lector~eﬁitter path of the seventh
transistor, so that a current flows through the collector-emitter path

of the fifth transistor into the load connected to the output terminal

o



10 and thereby the load is driven. That is, the fall tinme on the voltage of
the output signal is prevented froml engthening when the output signal
obtained at the output termnal falls. In such a manner as nenti oned above,
the collector-emtter path of the eighthhgransistor and the third resistor
connected between the other end of the second inpedance circuit portion and
the other end of the power source in the aggregate form a di scharging

current pafny tRe by ARRATHAP!is Ak VERT TRathps samendal THAGRNER fHd Gl tage
portion, and thereby a discharging time on the capacitor included in the
second i nuedaimee o@itpaYi 8 R4t i D pree vilndieldefeom Sheidiied ity ahienehhel botpay
t hrough the collector-emtter path of the fifth transistor can respond
appr opr i atsiignat oothtesi nedpat ieggnatpatiptdrinddal hfaddgh the i nput termnal even
when the frequency of the input signal is relatively high. Further, it is
not required tolarswiga maeneurasementiontdgbovegutie tdod 1ectbecemitteri path
path of the fifth transistor to correspond to the maxi mum of a current
necessi t atafd ther eiighth ganhistoadnsuthal thivd resistearmpanerbed hetmeen the
flow ng through the cqllector- emtter path of the fifth fransistor to

cor r espon® g7t BRd Qfr (r%@ﬁt seeriek dmpgdance Siravitipegtion qqgfaaﬁgng@eraend of

The Tifth ﬂ‘?@fﬁﬁékgré?gvéc“é éﬁ”?cpfehgé“@vg%%%r FHER ¢ A\ idpoatns ohansupath to
pper 1 m ity cengen B i AR GHEnR SEFRHENbetRR FTLSIR  BefaTBh. uf

consunpt i %éfﬁétbhg‘ép‘aiiEEH%P? i @Qﬁ&ﬁp&vﬁ fclfh% esgﬁgi PO eFﬁcSl’ud;e%atiW %ﬁeaggfond

advant ages of t resen lon W bec apparent fromthe folTow ng

detai | ed qefﬁfefgal?itcieogsi%h?@ bt forPe § aHbritBneaNEHNEHA O (hrrBRt Flowing

acconpanyi ng draw n _
through the collector-emitter path of the fifth transistor can respond

appropriafely to the input signal supplied through the input terminal
even when the frequency of the input signal is re]ative]y high.
Further, it is not required to arrange the current flowing
Xhrough the collector-emitter path of the fifth transistor to
correspond to the max%mum of a currenf necessitated for driving the
load but allowed to arrange the current flowing through the collector-
emitter path of the fifth transistor to correspond to the current
necessitated for driving the load under a situation wherein the current
flowing through the co]]ector;emitter path of the fifth transistor is
set to drive the load in response to frequency components of the input
signal over a frequency band including a certain upper limit frequency.
This results in effective reduction in power consumption in the circuit.
The above and other objects, features and ad?antages of the
present invention wi]l-become apparent from the following detailed
descriptian which is to be read in conjunction with the accompanying

drawings.



BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a circuit diagram show ng an
exanpl e of an output stage of a video signal anplifier circuit proposed
previously; Fig. 2 is a circuit diagramjghowi ng anot her exanple of an

out put stage of a video signal anplifier circuit proposed. previously; Fig.
3is acircuit diagramshow ng an out put stage of a video signal anplifier
circuit which may be proposed with the intention of reduction in power

consunption; Fig. 4 is agpreskpesaaremorhon THE IRARIAGR! € of a video signal
anplifier circuit to which—anenbodrment—of—wde=band—anplifier circuit

according to tlhggnresest ai BYPEHT ONd tadr e FHuWiingdanFeganplesof ghrewtput

di agram showi ng an enbodi nent of w de-band anplifier circuit according to

t he presertagenu€nd ivddeoFs ignal6Ampdi Bierardréuit prépoeed pravéouslef or ms used
for explaining the operation of the enbodi nrent shown in Fig. 1; and Fig. 8
is a characterFigi @ disaatcird tf diagran ahowing whetbperexamphe off tameoutput
enbodi ment shown in Fig. 1. DESCRI_PTI ON OF THE PREFERRED EMBODI MENT Fig. 4
shows an sbagephé afvidesi géenal gal ifiprigirsuisi peepasedopravioysiyan i nage

di spl ay apparatus in which inmges based on video signals are displayed on a
cat hode ray tubédfod isegeigrdpt «Jtagramyghening anydPHEns tage wifda- bidee

Video si gHangnaRelTErercictestt ORG24 he PGt SegN EN: Fiu AR ARIO b1,
i deosi dRAeeion ot afat MR IS Ln i ca i th & video oignal SVA
obtai ned from £8g, AP SbIEK2G1adih InghiRg S Wahpt! B'a WAEO"ES of O
amplifier circuit to which an embodiment of wide-band amplifier circuit
according to the present invention can be applied;
Fig. 5 is a circuit diagram showing an embodiment of wide-band
amplifier circuit according to the present invention;
Figs. 6A to 6D and Fig. 7A to 7E are waveforms used for
explaining the operation of the embodiment shown in Fig. 1; and

Fig. 8 is a characteristic chart used for explaining the

operation of the embodiment shown in Fig. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 4 shows an example of a video signal amplifier circuit for

use in an image display apparatus in which images based on video
signals are displayed on a cathode ray tgbe for image disp]ay,'to which
an embodiment of wide-band amp1ifiér circuit according to the present
invention can be applied. This video signal amplifier éircuit comprises
a video signal input terminal 21, an input stage supplied through the
video signal input terminal 21 with a video signal SV, an output stage
23 supplied with a video signal SVA obtained from the input stage 22,

and a video signal output terminal 25 to which an output video signal



12 SVO is derived fromthe output stage 23. A control signal CC froma
control portion 24 acconpanying with the input stage 22 is supplied to the
i nput stage 22 and the video signal SV 1#0n1the vi deo signal input term nal
21 is subjected to anplification controffed in response to the control
signal CCin the input stage 22. The video signal SVA obtained by
anplifying the video signal SV is subjected further to anplification in the

out put Séﬂgﬁ%fﬁF?9Véqu%ﬁe%ﬁgq’o ygﬁ%t¥%§ _signal SVO The enbodi ment of

wi de- ban er circuit acc the present invention is applied

to the video ?é%@é!tr@miig{r]\ia‘?rcéifﬁdﬁ f3 gaﬁ%oi hartdon424 Oamshmg Wit

out put stage Ig. 5 shows the enbodi ment of w de-band anplifier circuit

accor di nghk 0j ket By t22i n¥eBLpbANied Ntd NeheeTPiteRhgeNRRNahd FHid.viHeo
transistors 32 and 33 of the NPN type each having its base connected to an

input tegnghnal S feowrihe deidiecAsd@nladctapudf teatinal 2heid rautsjedtad 132
and 33 is connected to a source voltage supplying portion +B form ng one
end of aappWeficahiooecorbrae peddnceesponsd ttopdhei conB® i sdlgudil nGC ai rs ertiees
connection of a capacitor 35 and a resistor 36 and a resistor 37 connected
i n par al ieputnisitage e2.ser The islenesignal SVAtohtadapddry @mpdsfyuing the viddost or
36 is connected to an em-tter of the transistor 32. A transistor 39 of the
NPN typeShgRdangVi 15 pexieciad twrthest bp ampidifdgatiam isathe AHPuts stage 23
functioning as, a dipde is connected, thro t he i npedance circuit portion
38 to a CBIPERAUSE- & t?¥§p4iaWH56? ﬁ}ﬂ?qﬂrgﬁgistor 32. An enitter of the
transi stor 39 Jj,s connected, through resi st.qr..40 to a referenge potent.i al
portion form nd'& ﬁ@%ﬁh‘&?nfe &’%Fﬁga'b‘gv@fp]sl&%e?‘,rcmt accprﬁmg t5' e
present invention is applied to the video signal amplifier circuit
shown in Fig. 4 to constitute the output stage 23. Fig. 5 shows the
embodiment of wide-band amplifier circuit according to the present
invention. '
In the embodiment shown in Fig. 4, transistors 32 and 33 of the
NPN type each having its base connected to an input terminal 31 is
provided. A collector of each of the transistors 32 and 33 is
connected to a source voltage supplying portion +B forming one end of a
power source.
An impedance circuit portion 38 including a series connection of
a capacitor 35 and a resistor 36 and a resistor 37 connected in
parallel with the series connection of the capacitor 35 and the
resistor 36 is connected to an emitter of the transistor 32. A
transistor 39 of the NPN type having its base and collector coupled
with each other for functioning as a diode is connected through the
impedance circuit portion 38 to a collector-emitter path of the
transistor 32. "An emitter of the transistor 39 is connected through a
resistor 40 to a reference potential portion forming the other end of

the power source.



13 Atransistor 41 of the NPN type is provided to have its base connected
to the base and collector of the transistor 39 coupl ed each other. A

coll ector of the transistor 41 is conneiged through a resistor 42 to the
source voltage supplying portion +B and™an emtter of the transistor 41 is
connected through a resistor 43 to the reference potential portion. The
transistor 41 forns a current mrror circuit portion together with the

transistor 39 fupednsOniteg a3 offietHeONBN ¢ypmsie @froaitednsosheve 4btoibddee
NPN type is connected to a connecting point between the collector of the

t r ansi st oonrlc tand tohéhe dxiset and4201 Vedtolr eft the dfrankéstoardd spopidd each
connected to the source voltage supplying portion +B. A transistor 46 of
the NPN ofheris providedtos navéhiet $ravisisdosr 4dniist sonpgch edorthesuah ian
series to a collector-emtter path of the transistor 45 An emtter of the
transi st 68s itars d2ohncthe Fourceuyn! tadeesuppPbY NG Postine thfasideaBeepbiian i al

ti . An,| d It ti S | udi I, t f
Capac t of T4BhEnd raneastorod oo ine CEed Ear &Sl AnBEFaa PR flar 49 dine 1 n
th [ ti f ,th [ 8 and . th ISt 49 | t ed
o an enfSlSretoe PRECTTIRISPRrEfotag. TRe, FEarliiotr b Taribre CWmeRoR iRl ng

Its base d cpl | ect.or I Lth.e . f.or net L. opi Ng. l,ode
s connott et PR SBUEER L By PPAC T I Bl S FUhGRISRIAT & Uit

coIIectoHigﬁ%tter path of the transistor 33. An emitter of the transistor
52 is connected through a resistor 53 to the reference potential portion.

The base and cplhged ogf of £ d FsABY A0 FOEhBONPHELyYE s et ] 405 a

connected to a base of the transistor 46 and the transistor 52 functioning

as the dcofifedOiNG poiddr bedvesh rtiy @ Neditbrpef timn tre@etiBeébr 41 and the
resistor 42. A collector of the transistor 45 is connected to the
source voltage supplying portion +B. A transistor 46.of the NPN type
is provided to have its collector-emitter path connected in series to a
collector-emitter path of the trarsistor 45. An emitter of the
transistor 46 is connectea through a resistor 47 to the reference
potential portion.

An impedance circuit portion 51 iﬁc]uding a series connection of
a capacitor 48 and a resistor 49 and a resistor 50 connected in
parallel with the series connection of the capacitor 48 and the
resistor 49 is connected to an emitter of the transistor 33. A
transistor 52 of the NPN type having its base and collector coupled
with each other for functioning as a diode is connected through the
impedance circuit portion 51 to a collector-emitter path of the
transistor 33. An emitter of the transistor 52 is conﬁected through a
resistor 53 to the reference pqtential portion.
.The base and collector of the transistor 52 coupled with each

other is connected to a base of the transistor 46 and the transistor 52

functioning as the diode forms a current mirror circuit portion together



14 with the transistor 46. A resistor 54 is connected between the emtter
of the transistor 33 and the reference potential portion. A transistor 55
of the NPN type is provided to have it collector-emtter path connected
bet ween one end of the inpedance circuitl$dortion 51 and the source vol tage
supplying portion +B. A bias voltage source 56 is connected between a base
of the transistor 55 and the reference potential portion. Further, the

video si gipth QHkPHFarifishbRade 25 Al PeSTItRCELTid RoANEOIHIEBELIERIP BT efppiteReN
the emtter of the transistor 45 and the collector of the transistor 46.

Various cofcthd trapsester i3Bclandi tige theferbAve pEiEhitoaddper gittn.t ransi stors
32, 33, 39, 41, 45, 46, 52 and 55 are provided on a common semn conduct or

substrate to fommta e cbhodubbon fi rithegrifiedt gpecist priov itdesd etdolamenti t
thus constituted, basically, the transistors 32, 39, 41 and 45 are

oper at i vec® bl ¢ cher Tami Hemmath iconeesdednpetweent oo end tle theddmpsidamaie
SVA supplied through the input term nal 31 and the output video signal SVO
produced ®ir@Hdspagt tave S\ ard Wieghowresyxol bagee sepB] ¥t got bi e Bi f | A driiasn
and polaritf#inversion6£s_obtaine Pe vi dep signal  oufput term nal 25.

'n the anb?H4SEaEPRRCE 96 8 GORMRS tERghRIashAR BasRtHoiher FEAISHS CoTr Sughd: he
%8', | %%gf;ﬁg %ﬁ%ﬁﬁ%ﬁ%&{ ?z?laiLﬁﬁﬁi%ﬁ{ hﬁzduﬁt%*%?h'eqﬁﬁﬁﬁﬁ‘gﬁgff AT Shitpytne
coi oot or O T 2Balh Sfiefeed; 16of Sesiensing e e BAEHERD thBcemi tias ofon
38, the teRnsirais B8 e ehestot eyl b, tinals prageased and thercby

a current owi ng throu he resi stor e col or-emtter path of

the transistor vidrusCRir@UTE BNEmENES CTHCTUDINQ" thil GHbVe PRENE Rhd P8 gRGT
with the transistor 39, and the resistor
transistors 32, 33, 39, 41, 45; 46, 52 and 55 are provided on a common
semiconductor substrate to form a semiconductor integrated circuit.
In the embodiment thus constituted, basically, the transistors
32, 39, 41 and 45 are operative to function poelarity-inverse
ampltification to the vfdeo signal SVA supplied through the input
terminal 31 and the output video signal SVO produced by causing the
video signal SVA to be subjected to amplification and polarity
inversion is obtained at the video signal output terminal 25.
In the amplification to the video signal SVA, a current flowing
- through the collector-emitter path of the transistor 32, the impedance
circuit portion 38, when the video signal SVA supplied through the input
terminal 31 to the base of the transistor 32 falls, a current flowing
through the collector-emitter path of the transistor 32, the §mpedance
circuit portion 38, the transistor 39 and the rgsistcr 40 is reduced or
_ ceased and thereby a current flowing through the resistor 42, the
collector-emitter path of the transistor 41 which forms the current
mirror circuit portion together with the transistor 39, and the resistor

43 is reduced or ceased aiso. With the reduction or cease in the



43 is reduced or ceased also. Wth the reduction or cease in the 15

current flow ng through the resistor 43, a voltage supplied to the base of

the transistor 45 rises and the voltage_at the emtter of the transistor 45

al so rises, so that the output video siéﬁal SVO obt ai ned at the video

signal output terminal 25 rises. As a result, a driving current based on

the risen output video signal SVOis supplied to a | oad connected to the

vi deo si guarentutfdowingritinoagh 2the Desistprsddh arvodpegatsuppliad cio thet base

fl owing through the collector-emtter path of the transistor 33 which has

t he base ofhdhgoftramspisited @St misks andedhei yahtaswrat stherrilter akafed in

response to the fall in the video sjgnal SVA and the capacitor 48 included

in the i iyapahekoriddcal 30 gusesens 1thats tharqidputav ifen 154858 hoo VO rbéaingd om

t he capaci,t 48, fl ows through the collectar-emtter, path of the transistor
" (he rdstaEoY1dR SRa LARAUoEeHB B 2008 o8 s ASr SsHesHkEst RefE! Vg

little current fl ow t hrough _the cpl |l ect.or-enttte h of the.trapsistor

a6 - v i Bh e baradhn i HshReatehut Vidsoranenal 4Rt o SphBTied S

col | ect oy gmi h;of dyansi d r.@shgtor 54, the

capaci tormﬁg1 %%\@Iﬁeu@% |t§ %@%Q{lrﬁgg’d%ﬁ,ﬁéﬁiﬁg,ﬁ? %%r inc?ﬁ giﬁf I's very quickly

di scharged and nmﬁ%agé'tﬁt gh 6%%’ra5£2izodfel,6 £y e P P%whﬂﬁye.tﬂ%ugqgﬂ%g&' ar

effect on the | oad connected to the video sighal output termnal t he

ot her hang)18besy1di8 ttbAamtH grathSMAans$66or BREWRIEH Mas EhOWAG thEpMID

the collector-emtter path of the transistor 32, the inpedance circuit

portion 3IBppl hed twidthsithé oFi 2D angnd NESVRESE Steducédl b5 deagedase theBofte SEBS
and thereby the current flow ng through the resistor 42, the

col | ect orthenifalerimpéethe ofdédes itgnan sB¥A cndd thehcapadidonms 48 hinclwdednt n kg or

ciroutt Q%Léééﬁléig??éi??’pgiighé'gi é{;EEZLZéé? igéi;gagrg?:; current from the
capacitor 48 flows through the collector-emitter path of the transistor
55, the resistor 49, the capacitor 48 and the resistor 54 and there is
little current fldwing through the collector-emitter path of the
transistor 46. With such a discharging current-path formed to include
the cq]]ector?emitter path of the transistor 55 and the resistor 54, the
capacitor 48 included in the impedénce circuit portion 51 is-very
quickly discharged and the transistors 33, 52, 46Iand 55 do not have
any particular effect on the load connected to the video signal output
terminal 25.

On the other hand, when the video signal SVA rises, the current
flowing through the collector-emitter path of the transistor 32, the
impedance circuit portion 38, the transistor.39 and the resistor 40 is
increased or arises and thereby the current flowing thrbugh the resiétor
42, the collector-emitter path of the traﬁsistor 41 which forms the
current mirror circuit portion together with the transistor 39, and the
resistor 43 is increased or arises also. With the increase or arising

in the current flowing through the resistor 43, the voltage supplied to



resistor 43 is increased or arises also. Wth the increase or arising in
the current flowi ng through the resistor 43, the voltage supplied to ° 16
the base of the transistor 45 falls and the voltage at the emtter of the
transistor 45 also falls, so that the outhut video signal SVO obtained at
the video signal output termnal 25 falls. During such an operation, a
current flowi ng through the collector-emtter path of the transistor 33

whi ch hasthdiédasaseft tiey enfanstippdr ofb Vial s t dved WhaeovobtagmlatSYhAe émetter of

| npedance circuit portion 51, the transistor 52 and the resistor 53 is

i ncreasedtive tramsess far rdés@dsoe flad 1shesoi that nthédeowiplsh widpoals igHalasidOa
current flow ng through the collector-emtter path of the transistor 46

whi ch foreltaimedcatrihe videe osignalcautpylortershnab@st fiallsith the transistor
52, and the resistor 47 is increased or arises also. This current flow ng

t hrough the col PEi®G smah an Reratiene 8r sHErendr fI@wime t Heroeghstbe 47

Lhe Pyl o wé‘}rt%EEF%{’&%g"EQ Eiéf?c,hte?ﬁgé‘w?sgéit%?? h%%@%ﬁﬁeﬁb%%%ﬂ%@% das

Sighal éb%?e?%ﬁ'g%ﬂﬁatit%e'nér1%ﬁééﬁfaans&@&*ﬁ%ﬁ%@?hﬂ%ﬁ%&@;Fpé’r_“% Bler
A : : . : ut T ot

e haEhET A Sk eSel Falbhnk RESRRERLT5I° YK, RPLRbRBe Ry, 3y EsoTH

transi st oggs’»s%;md PedFrce §hi ¢ tvmp& 9 nad, gvpeaﬁa a@S&@tﬁné@%@H nghgs

resi stor At thi's time, since the capacitor 48 I's in such a conditio

to be verynilighkthe HoiqBatOeemiYtdt Igdth of £Hee tPassTtiow B8 WHiCheRoritaithe

forned to include the pollectorr_enytter pat h of the_tran5|stor 55 and t he

resistor &drrenftem bRdACict eEuHS pogttioh ciolgy theyd warRRAr B i traak Vs ¥drangedand tihet he

current flow ng through the collector-emtter path of the transistor 33.
resistor 47 is increased or arises also. This current flowing through

the collector-emitter path of the transistor 46 and the resistor 47 is
supplied to the load connected to the video signal output terminal 25 as
the driving current. As a result, the fall time on the voltage of the
output video signal SVO is prevented from lengthening when the output
video signal SVO obtained at the video signal output terminal 25 falls.

Further, the capacitor 48 included in the impedance circuit
portion 51 is charged with the current flowing through the collector-
emitter path of the transistor 33, the impedance circuit portion 51,
the transistor 52 and the resistor 53. At this time, since the
capacitor 48 is in such a condition as to be very quickly discharged by
virtue of the discharging current path formed to include the collector-
emitter pafh of the transistor 55 and the resistor 54, the capacitor 48
is quickly and appropriately charged with the current flowing through
the collector-emitter path of the transistcr.33.

In such an embodiment as described above, supposing that a
voltage value of an emitter voltage VE3 on the transistor 33 is VV3, a

voltage value of a collector-emitter voitage on the transistor 52 is V72,



In such an enbodi mrent as descri bed above, supposing that a voltage val ue of
an emtter voltage VE3 on the transistor 33 is W3, a voltage value of a
collector-emtter voltage on the transii or 52 is VT2, 17. resistances
of the resistors 49, 50 and 53 are R49, "R50 and R53, respectively, and a
capaci tance of the capacitor 48 is C48, ‘a current value | A2 of a current

| T2 fl ow ng through the transistor 52 is represented by the foll ow ng

equati onres{stidcésréf The resi StceARPBPfanid& I esiestRWY SRG0S a3l RGIRd to
be relatively large (for exanple, 10 K Q in order to reduce a direct

current resgeotdvelyn &k aceapaoi tdnaeniofgtharcapgivitbe 48 aisiC489r aSeurrent
Supposing that a ratio of the current 1 A2 flow ng through the transistor 52
to a curvehuef [A%i of ahconghnthéT2r ddswsngr theowighclthkotmranistis toor Séntis
mrror circuit portion together with the transistor 52 is 1:N, a current
val ue | Asepresendgdr byittherdofllovimg equaddgn the col l ector-enitter path of

the t1anthLior VISt IPAZCEMED of and base coupl ed wi th each other for
vol t age. 8ReThe tr Bali ¢t O 53 @ ERanadnad T ¥ HelePor REfnd G hB oA Le
125, O Lhe U1 BB S d S SPTRIRTLRILRY, FIR KPR B 00 T e o,
are not FQFQE’WeeH'.H%r@Bk?f&Pee)fgn?ﬁ@rgilﬁgKf‘Hrﬁptm%trhto reduce a direct
current component in the current flowing through the transistor 52.

Supposing that a rétio of the current IA2 flowing through the
transistor 52 to a current flowing through the transistor 46 which forms
the current mirror circuit portion together with the transistor 52 is
1:N, a current value 1A6 of a current ITé6 flowing through the
collector-emitter path of the transistor 46 is represented by the
following equation :

IA6E = N-IA2 = N-. (VW3—-VT2),7(Z + R53)

Since the transistor 52 has its collector and base coupled with
each other for functioning as the diode, the voltage value VT2 of the
collector-emitter voltage on the transistor 52 is about 0.7 V.
Therefore, the current value IA6 of the current IT6 is fepresented by
the following equation :

IA6 = N-(W3-0.7)/(Z + R53) + + « « «(3)

Now, such an imaginary circuit that the transistors 55 and the
resistor 54 are not connected to make the discha?gihg current path
including the collector-emitter path of the transistor 55 and the
resistor 54 is considered below.

When the emitter voltage VE3 on the transistor 33 varies as

shown in Fig. 6A in response to rising and falling variations in the



including the collector-emtter path of the transistor 55 and the resistor
54 is considered below. Wen the emtter voltage VE3 on the transistor 33
varies as shown in Fig. 6A in response to rising and falling variations in
t he 18 video signal SVA supplied throupég the input termnal 31 to the
base of the transistor 33, an emtter current IE3 in the transistor 33
varies as shown in Fig. 6B. A charging and discharging current |IC flow ng
t hr ough t heidempadgoat MR ismppluited 2hposghithe dhpubitermioat et tworthenmade of
flowing in response to each rise in the emtter voltage VE3 and a negative
di schar gi nthecdiraasits tosnddnam eni btamgurrentedpdnive the breastsisdor I vahees as
emtter voltage VE3 as shown in Fig. 6C Since the resistance R50 of the
resistor 59N9¥N st dei@d 6B bet rehaiaing yandidis chard inggsunrendi déndigwiga
current copponent aloms throua&ithe r sistor,%o and 49 with relatively
smal | anpl HasghotRe caragi4eT A8 yincdkge rmosdtiventharging ementugempament

h ' di sch ' t' 1Cis.stabiljzed i It j n which
n ar e of LML et | VA RAREG oy SEPr BB ecoRpbREnEH CLERT Va 137 JEda %961 Bne
ti ' [ {1 T6_f| ow t h h
Col oot or & AR, AL npoRaRe HobTRb I GerbPIRS GnuShddae”
r-StLer ¢ e " nérudes begrery _
The om ttor okt ShL EERRNIUR VES, A SPORRSIN TUr BCH TR, (AR esfirand

anpl i tude FH0 LFetROSIdsi¥eoF BIPQCHE1 & HeldeSo | B HRIRONRA 4! *?affgé J %leoﬁﬁgéﬂ vehe
anplitude of the positive charging current conponent fl'ow ng through”the

GRS cactaty oot dpendet o Ui SHe eddsaeieg ot

in the caseeltdivelyhenal Hempdiigude Svér suip@iliatdivéhy olgly tlee i bapUt THe Whonal

31 to the bases of the transistors 32 and 33 has
amplitude of charging and discharging current IC is stabilized in a
condition in which an area of the positive charging current component
equals to an area of the negative discharging current component.

The current IT6é flowing through the tollector-emitter path of

}he transistor 46 includes positfve_and negative components flowing
respectively in response té each risé and each fall in the emitter
voltage VE3 on the transistor 33 as shown in Fig. 6D. The amplitude of
the positive component varies in response to variations in the
amplitude of the positive charging current component flowing through the
capacitor 48 and is stabilized together with the amplitude of the
positive charging ;urrent component flowing through the capacitof 48.
Accordingly, in the case where the video signal :SVA supplied through the
input terminal 31 to the bases of the transistors 32 and 33 has
relatively high frequencies, the positive component of the current IT6
flowing through the collector-emitter path of the transistor 46 cannot
have a relgtive]y large amplitude,.and therefore the driving current

flowing through the collector-emitter path of the transistor 46.is not

sufficiently supplied to the load connected to the video signal output



relatively high frequencies, the positive conponent of the current IT6
flow.ng through the collector-emtter path of the transistor 46 cannot have
a relatively.large anplitude, and therefore the driving current flow ng
through the collector-enitter path of thE®9transistor 46.is not sufficiently
supplied to the | oad connected to the video signal output 19 termnal 25
when t he out put video signal SVO obtained at the video signal output
term nal t2ymfiakll s251 whéhettectawrtputi vdded of gnde St aditained abethe ansded or s
55 and the resistor 54- are connected to nmake the discharging current path
i ncl udi ngighel coltpdt dereimat &5 gadhsof the transistor 55 and the resistor
54. Accordinglg, when the emtter voltage VE3 ,on the transistor 33 _varies

n
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as the charging current, as shown in Fig. 7D. The current | owi ng

through tkeneral eIt djo tRE1 hdsy afattheotrdrta stbansd stitie 41 tber UdRTehBEIE3
positive and negative conponents flow ng respectively in response to each

rise and ieadhef dkbnsihstoe 33nivdreresyalst 3gewiVEBn diid.he/B.r ahiestchargdng asnd
shown Ir]Jﬁ;%hazg%ng current IC flowing through the capacitor 48 include the
positive charging current component flowing with a relatively large
amplitude in response to each rise in the emitter voltage VE3 and the
negative discharging current component flowing with a relatively lérge
amptitude in response to each fall in the emitter voltage VE3 as shown

in Fig. 7C.
A cufrent ITS flowing through the co]Tector-emjtﬁer path of the
transistor 55 is supplied to the capacitor 48 as the charging current,
- as shown in Fig. 7D. The current IT6 flowing through the collector-
emitter path of the transistor 46 includes the positive and negative
components flowing respectively in response to each rise and each fall
in the emitter voltage VE3 on the transistor 33, as shown in Fig. 7E,
and the'positive-component of the current 176 has a relatively large
amplitude based on the positive charging current component of the
charging and discharging current IC flowing through the capacitor 48.
Consequently, even in the case where the video sjgna] SVA supplied

through the input terminal 31 to the bases of the transistors 32 and 33

has relatively high frequencies, the positive component of the current



and the positive conponent of the current IT6 has a relatively |arge
anpl i tude based on the positive charging current conponent of the charging
and di scharging current 1C flow ng throug@ t he capacitor 48. Consequently,
even in the case where the video signal A supplied through the input
termnal 31 to the bases of the transistors 32 and 33 has relatively high
frequencies, the positive conponent of the current 20 1 T6 flow ng

through tIe® ¢obked dihreaght the Rallheoforttemittangpathoof 4the trahbistor Havesa
relatively large anplitude, and therefore the driving current flow ng
t hr ough tdtelecdlol bavera erdltatdvepat hanje tampltitade] sarat therefoseffhecideriving
supplied to the |oad connected to the video gignal output termnal 25 when
t he out putunredéof Hiwjngl tisvwabbthe med 1ecterreniitien pathnaf the guanststemés 25
falls. Fig. 8 shows a_relation between the frequency of the video signal
SVA and the sufifieientts suBd hed rfovihey loddoggRnerted ote dhenrvidesi sidpapat h
of the transistor 46 und condition ip which g capagjLive |oad i
connect ecP‘i'QP‘-’cthge\W"dBB?sf%rﬁ]e'b uPuFB\"ﬂi Yl‘a4e°2§.‘ g Fgg{) %t,’tac’ﬂ‘@daﬁiistm
absci ssas_represents frequepncy .FV.a axi s of ordinates represents
current VaI4@ FA?“%ﬁc?utth%rg‘?%ﬂinSA ggt{/ﬁggﬁ'the frequency of the video
signal SVA and r 1.TqQ. i : ht.h Ld,l Lees A - dash
E{E. @ JnrfJSLfs[ ﬁeqﬁ‘ﬁﬁ{&ue"%‘r @%%Fe%% Wh f?teﬁgghgg PRxthe J9ked

line in Fig. 8 represe riving curren

necessit R0 rivd WGhet %@@ el ggg 3 t€“¥5ﬁ§t 7 l,gpal
out put tggrfﬁ_q’r?gl rsgg.g“)l{dn _teeQEBﬁ itiqcrr? \cﬁ O_EI s f&%ﬁ?ﬁg uppe #Dgﬁefégﬁ%gég of
the videG®{ gfa@t SYEhVWBFCRKeS t#RNS is& ot 1468 dritert e CARBLEfdiveih ORRlich ra1

connected to the video signal output termnal 25 is set to be FVu and the

| ower nostcdpRataney 104ad the condeeted obwl thaVAides hs Wdnaih cultput abaatitren 48,1 s

substantially concerned is set to be FYc.
In Fig. 8, the axis of abscissas represents frequency FV and the axis
of ordinates represents current value IA, and the relation between the
frequency of the video signal SVA and the current IT6 is represented
with a solid line. A dot-dash line jn Fig. 8 represents the minimum
driving current value IAN necessitated for driving the capacitive load
connected to the ;ideo signal output terminal 25.

In the condition of Fig. 8, the uppermost frequency of the video
signal SVA which is able to drive the the capacitive load connected to
the video signal output terminal 25 is set to be FYu and the lowermost
frequency of the vidéo signal SVA with which the capacitor 48 is
substantially concerned is set to be FVc.

As shown in Fig. 8, the current IT6 flowing flowing through the
co1]ecfor-emitter path of the transisfor 46 has a relatively low
constant current value IAi which is higher than the.minimum driving
current value IAN when the frequency of the video signal SVA is equ51
to or lower than the lowermost frequency FVc. This current value IAi
is obtained under a conditidn in whiéh the capacitor 48 is not

substantially concerned with the video signal SVA and therefore set in



As shown in Fig. 8, the current IT6 flowi ng flow ng through the
collector-emtter path of the transistor 46 has a relatively | ow constant
current value I AL which is higher than the m ninumdriving current val ue

| AN when the frequency of the video signd SVA is equal to or lower than

t he | owernost frequency FVc. This current value I Al is obtained under a
condition in which the capacitor 48 is not substantially concerned with the

vi deo si ggadordéhcandi thefif ¥0818R1nd quat?dn QA Hadcey Wdpl akhig 2! 1pwhag
equation obtained by replacing Z in the equation (3) wth 'the reéesistance

R50 of th@%ﬂ@ﬁiicﬁlt B ) 5K th ethie] rébes tarideeRE0! dP theviregister @r.rent value | A
forms an idling current flowing through the collector-emtter path of the

transi st o[A8 6= The (¥V3 ~&n7 )| TR0 awRB3) f| owi ng t hrough t he

collector-emtter path of the transistor 46 has a current value slightly

hi gher than theltmd niumnendr il¥énhariing ebhe vanrentAMaltenl & hefd waesyeandyd Idingt he

video signal SVA is higher than the | owernost frequency FVc but equal to or

| ower t hagurtentufpewing threesfudheyceMectorrenidier epath, gfuthe I tirgnsi ston der

than the m ni mym dri vi ng cirrent value | AN i s obtain%% under a condition in
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higher than the minimum driving current value IAN is obtained under a
condition in which the capacitor 48 is substantially concerned with the
video signal SVA and therefore set in accordance with the equa%ion (3).
The current IT6 has the maximum current value IAu in response to the
uppermost frequency F¥u of the video signal SVA.

As explained above, the current IT6 flowing flowing through the
collector-emitter path of the transistor 46 is not required to have the
maximum of the current value necessitated for driving the load connected
to the video signal output terminal 25 but allowed to have the current
value necessitated for driving the load under a situation wherein the
current ITé6 is set to drive the load in response to frequency components
of the video signal SVA over a frequency band including a certain upper
timit frequency. Accordingly, compared with the current value Io which
the current source 12 used in the circuit shown in Fié. 1 is required
to have or the current value Ir which is required to flow through the
resistor 15 used in the circuit shown in Fig. 2, the current va]ue'of_
the current IT6 flowing flowing through the collector-emitter path of

the transistor 46 is remarkably small. This results in effective



current IT6 is set to drive the load in response to frequency conponents of
the video signal SVA over a frequency band including a certain upper limt
frequency. Accordingly, conpared with the current value lo which the
current source 12 used in the circuit shown in Fig. 1 is required to have
or the current value Ir which is required to flow through the resistor 15
used in the circuit shown in Fig. 2, the current value of the current IT6
f1 owi ng freduchipn himopglket heorcinipdd bor i erittet embpditdendf shhent imrfSigst 6t .46 is
remarkably smal|. This results in effective = 22 reduction in power
consunpti on i nAtHhouahbshie nebmves desnribed-iapbodiment sdoyn nd tbowe idensed bed
enbodi rent shown .in Fig. 5 is used for constjtuting the output stage of the
vi deo si dfdl comsititiuding the vutrubhidasmrs g ivideo siaiat amrbirbien to
the present invention.i,s pot limted.to such an exanpl e as, descri bed above
and mmy 5d Tt dde; o IdaPa0S ARBIITI8r CIFEMTE AFLRBYI NickRr EHHPTETANE he
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circuit portion together with the second transistor and having a collector
t hereof connected through a first resistor to one end of a power source, a
fourth transistor having a base thereof connected to a connecting point
between the collector of the third trans#3tor and the first resistor, a
fifth transistor having a collector-emtter path thereof connected in
series to a collector-emtter path of the fourth transistor, a sixth
transi st ofHATaISNQLAIMEDS @St her eof supplied with the input signal, a seventh
transi stor connected in series through a second i npedance circuit portion
i ncluding a second resistor and a capacitor to a collector-emtter path of
the sixth transistor so as to forma second current mrror circuit portion
t oget her With thd widatbandaampkitfder eihralighcamprgesisst or having a
collector-emtter_ path thereof connected between one _end of the second

i npedance circd tfigett tsananateni R ving endase therpehesurblied H@ughpase
t hereof cpnnected to ? bi.as voltage source, 24 a third resistor
connect ed! HtdERMI BRT HiHdr aBninRYT (H18N&deond i mpedance circuit portion and

h h d of th d i nal . derived_f
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according t'o claim™, -wWwherérn each o g ors’i’s

of the NPNatriéqgtog- for fur{%t%ﬂ?ﬁ?a&d aarapbgé,i er circuit according to claim

1, wherein sa
a third transistor connected to form a first current mirror

circuit portion together with the second transistor and having a
collector thereof connected through a first resistor to one end of a
power source,

a fourth-transistor having a base thereof connected to a
connecting point between the collector of the third transistor and the
‘fjrst resistor, |

a fifth transistor having a collector-emitter path thereof
connected in series to a collector-emitter path of the fourth
transistor,

a sixth transistor having a base thereof supplied with the input
signal,

a seventh transi§tor connected in series through a second
impedance circuit portion including a second resistor and a capacitor to
a collector-emitter path of theléixth transistor so as to form a second
current mirror circuit portion together with the fifth transistor,

an eighth transistor having a collector-emitter path thereof
connected between one end of the second impedance circuit portion and
said one end of the power source and a base thereof connected to a bias

voltage source,

| O



first to eighth transistors and said first to third resistors are
constituted in the formof a sem conductor integrated circuit. 4. A

wi de-band anplifier circuit according to claim1, wherein a collector of
each of said first transistor, said fourdh transistor and said sixth
transistor is connected directly to said one end of the power source. 5.

A W de-band anplifier circuit according to claim1l, wherein said second
resistor and sai htepamgistorncoomedtdd beisesrcthel dtifyedandeotithruisecond
portion are connected in parallel with each other between one and the ot her
ends of tiepesaseadci npeidamostipncand the oitbar end of tha ppuWer b @spRndi er

circuit according to claim1, wherejn said input signal is_.a video signal
angoutput terminal ger%ve from apconneé%1on point between %he

emitter of the fourth transistor and the collector of the fifth

transistor.

2. A wide-band amplifier.circuit according to claim 1, wherein each

of said first to eighth transistors is of the NPN type.

3. A wide-band amplifier circuit according to claim 1, wherein said
first to eighth transistors and said first to third resistors are

constituted in the form of a semiconductor integrated circuit.

4. A wide-band amplifier circuit according to claim 1, wherein a
collector of each of said first transistor, said fourth transistor and
said sixth transistor is connected directly to said one end of the

power source. .

5. A wide-band amplifier circuit according to claim 1, wherein said
second resistor and said capacitor included in the second impedance

circuit portion are connected in parallel with each other between one

and the other ends of the second impedance circuit portion.

6. A wide-band amplifier circuit according to cYaim 1, wherein said

input signal is a video signal.
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