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_transm ssi on d&@@@ gﬂm‘ apparatus of a radio transmtter and, nore
particul arly, wst-type transm sgi on power control apparatus that can
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In addition to terrestrial mobile communication
systems such as GSM systems, low-and medium-altitude orbit
mobile satellite communication systems have become
commercially feasible in recent years as global digital
mobile communication systems which can be connected to each
other in a seamless fashion along with portable terminal
technologies. As a consequence, the demand for such systems
and such terminals is rapidly increasing.

‘ In such mobile communication systems, the TDMA
radio system is used for portable terminals for the purpose

of simple communication in order to reduce the load of the



In the above-described first prior art burst-type transm ssion power

control apparatus, however, since the dynam c range of the detector is
narrow, it is difficult both to increase the speed of the 1PiJ4n®g0Ghd
_falling characteristics of a transnission burst signal, and to increase the
power |evel of a transm ssion burst signal. A second prior art burst-type
transm ssion control apparatus further includes a variable attenuator in
the closed loop of the first prior art burst-type transm ssion control
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increase the power level of a transmission burst signal.

A second prior art burst-type transmission

control apparatus further includes a variable attenuator in

the closed loop of the first prior art burst-type

transmission control apparatus (see: Fig. 10 of JP-A-5-

152977). The attenuation degree of the variable attenuator

is controlled so as to cause the maximum input level of the

detector to be constant, thus broadening the dynamic range

of the closed loop, so that the operation of the detector

is stabilized on a reproducible basis. This also will be

explained in detail later. 3

In the above-described second prior art burst-
type transmission control apparatus, however, the control
sensitivity of the high power amplifier is not improved,



10 June 2003 4 BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention wl|
be nore clearly understood fromthe description set forth bel ow_ _as
conpared with the prior art, with reference to the acconpéﬂyPﬂgzgg%mjngs,
_Wherein: Fig. 1 is acircuit diagran1i#|ustrating a first prior art
burst-type transm ssion output control apparatus; Figs. 2A, 2B and 2C, are
timng diagranms for explaining the operation of the apparatus of Fig. 1;
Fig. 3is acircuit diagramillustrating a second prior art burst-type

transm ssitars QUIPH | €0k Tlh BAPAIAIIe Fdb £ i ¢ Podt AL APNE ShPYK NG1 § be
rel ati onshi p between the error voltage and the ansm ssi o urst signal of
Fig. 3; Fig.2% 9¥eRsSBPpéulr MnRtARqqY @Wh@gngﬂs CRSAA 8o WS far t
burst-typeeti@dsn ssion output control apparatus; Fig. 6 is a circuit
output cont ol - appafaitis GIEIEA R LIBNHE b B8 T HE Fohi T ES A"
t hrough 7 paratiusi figrdhagr dms lfuale expl wanl abl e hpowper driioreof t he
apparatu i 6, + Fi i P Ul ty, O il t LRg ond
Sdnpmfﬁﬁeepb%?s%%ﬂ%et%%@ &t Mot hf&ﬂ"%ﬁ{@x‘ Al {Piéf‘ of t&E

enbodi ment o & . ansni ssi on outp contro| appar at us
accor di nPYPRAP AL huvshridRe Han$1 §SSOONL A LT ¢ EGRP &L Bk¥am of a

modi {1 calien okl bappeblasel aenviantion of Fhasot ol Sy PFECR BYIEN OF THE
PREFERREQ}EN%gDINE Bef or e .t he gescrl tion %f the, preferred nboglnents,
orior artIRTSER JRECE AREI LAPEAERERAEnE R Ade dBsRRL HekET7YE be

_eﬂol ai ned( s¢¢ h Frieg erleot e/ R-OA F3 955247728, AB-A2103]733800 .5Th||iﬂ &#lgo 1,which
illustrat r Li;Qr, @rs - ansm ssi on control apparatus
(see: FidfﬁbﬁoﬁbJégxgg}%gggf%B?Hgﬁ%%%ﬁrgkééﬂsi nal, Sin enerategpfron1a
nodul at ed wave genedatblte Bhariectdascriled Hihd rsbhpe i og anf thages tokhypel | ed

osci |l at ofp 4 V&) s5$oh! aBRPridledhga e i 9 ROWBYeaNPbhfiser 2. As a result,
the high PPM§£u§g?BhE'%%c%ﬂsﬁn the high power amplifier because
abrupt fluctuations in the amplitude envelope which occur
inside the high power amplifier at and near the burst rising
and falling time periods intersects the above phase
fluctuation region.
SUMMARY OF THE INVENTION
It is an object of the present invention to
provide a burst-type transmission control apparatus capable
of reducing phase fluctuations, i.e., phase errors.
According to the present invention, a burst-type
transmission output control apparatus, includes an open
loop formed by a variable power driver for amplifying a
modulated wave signal, a saturation type high power
amplifier, and a direction coupler. A closed loop is
constructed by a variable attenuator connected to the
directional coupler, a detector and a relative error
amplifier connected to the saturation type power amplifier.
A voltage converter supplies a power supply voltage to the
saturation type high power amplifier so that a saturation
of the saturation type high power amplifier is raised only
for a short period before and after a steady-state hurst
waveform, including rising and falling time periods.
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5 10 June 2003 driven by the nodul ated signal Sin to generated a
“transm ssion burst signal Soul via a directional coupler 3. The
transm ssion burst signal Sot is radiated from an ant enrif Jyne 2Q@3

_directional coupler 3 takes out a part40f the _ transnission burst signal

Soul, and a detector 5 fornmed by a di ode detects the output signal of the
directional couper 3. Arelative error anplifier 6 conpares a reference
voltage Vref as shown in Fig. 2A with the detection voltage Vdet of the

detector 5 as ghowr iDESORLPRBN 00 WEDPEE ahRAFN NEISr or vol tage Verror in
accordance with the |fference bet ween. t he rzference voItfgé{Zrer and the

detection vol t age VA eTHE & ¢ght pbwEF T hHBRi Hildd D& Ntghss d by a GaAs
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in Fi 1s brou ose to the refergnce vol t age
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decreaS|n§BF 8p%g@tl (¥€ €E$a§§§$§§ Hﬁ §Er f Bg J g%al Sot . Cn t he ot her
hand, when VdeXig v8a1fs aheiecthé diewean idfl usterat hngra ssicondbpriorsi gnal
Sout s | pper hipan it t@§u99§ﬂd i§§?bn BH% h%'%%d%%d?réﬁi FRth%'er 6

i ncreases the error Vv i ncr evel i
transni ssi on blid€ 4i ha g@@t 1F é’eréﬂge bfcke @ ﬂQ@é € évegeéhé & ed from
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falling ti erlo time t4 on a ti The
rising anﬁHgaﬁPﬂﬁ@ éﬁé QEPeh¥%$%ggyﬁﬁvgfépﬁ@1§ﬁ@‘HEI%HEPUSEcpgiﬁﬂlng t he
spurious appatratmsofaddrerdimgstv sshenpbesshtsiigivaln tSomi ; due to the

wmveror o of 1 Rd&Rar SAchiEShehy b diSt s RIdle ATREs  the NOhTR Mg e
Scont ar etbeoogé riat inm exfl- bint yappapay ugRON) Hﬂgeiﬁﬁndon}access nenory
(RAM of the cgnirolg undty 8 | PegdYaA¢8gram illustrating a second
embodiment of the burst-type transmission output control
apparatus according to the present invention; and
Fig. 9 is a circuit diagram of a modification of the
voltage converter of Figs. 6 and 8.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Before the description of the preferred
embodiments, prior art burst-type transmission output
control apparatuses will be explained with reference to Figs.
1, 2A, 2B, 2C 3, 4 and 5.

In Fig. 1, which illustrates a first prior art
burst-type transmission control apparatus (see: Fig. 9 of
JP-A-5-152977), a modulated signal §,, generated from a
modulated wave generator 1 which is, in this case, a voltage
controlled oscillator (VCO) is transmitted to a high power
amplifier 2. As a result, the high power amplifier 2 is
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In the case of fixed envel ope nodul ati on such as Gaussion filtered m ni num
“shift keying (GWBK) modul ation which is a angular nmodul ation intrinsically
free fromanplitude fluctuations unli kg ~c/ 4 shift quadratiQ@engRE8: shift
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error voltage V,.... thus increasing the level of the
transmission burst signal S,,.
The reference voltage V,,; is generated from a
control unit 8 which receives a control signal S,,, from a
base station on the like. The control unit 8 convolutes a
rectangular envelope waveform at a steady-state time period
defined by time t2 and time t3, a rising ramping envelope
waveform at a rising time period defined by time t1 and time
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cause the control sensitivity to shift fromthe curve ClL to the curve C3 in
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control sensitivity of the high power amplifier 2 is high

when a low transmission power level is selected for the high

power amplifier 2, a higher open loop gain and a broader loop

band are obtained , thus exhibiting a high damping

coefficient and giving rise to an overshoot or undershoot

during the rising burst period.

In more detail, generally, as for the

relationship between the error voltage V,,,,. and the

transmission burst signal §,,, or the output voltage of the

high power amplifier 2, the control sensitivity defined by

the power increment per the error voltage increment of the



Al'so, a voltage converter 11 forned by a DC-DC converter or a series
~ dropper is connected between the power supply battery 7 and the qggh power
anpl if ier 2 of Fig. 6. The voltage cgnverter 11 normal | YO éuwb
.stabilized supply voltage Vp' to the dfain voltage term nal of the high-
power anplifier 2 and operates to raise the supply voltage Vp' only for a
short period of time before and after the steady-state burst time period
i ncluding the burst-rising and falling ranping time periods under the
control ofj éH“b&@@PVE% FPFE % T§ YH'EH@ef§9ﬁV%Tt%rc%%df féﬁrP§t9d by
an in- ph%bll | t age ﬁ P ontr tage V~, a
vol t age f ghw%ﬁe | d ﬁa&ﬁﬁéeanlépéﬂﬁqwﬁkﬂgaﬁp @WlépwﬁérQH&ﬁHV|%@ t he
out put V@‘atlalgﬁmfatﬁlﬁLMﬁaph@ﬁqmﬂa&aﬂg}o@fﬂt helarf thesfiadidumapdw@rge pover
NPN-t ype tr S stor 113 12 10 June 2003 having a base connected to the
- out put ofol Eol Cage follo~~er 113, a collector connected to the power
supply battery 7 anflhas,etrhtt eontoonhestadidriaiit walf agee tlerghi n@dwef t he
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transm ssi on sape Wa)é as I n the apparat us of
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anplifier, g2 [geh a&h"@a%‘i o AT et £ O RHE e 8O 1l g
fluctuations in the supply voltage, the input level and/or
the power gain of the high power amplifier 2.

Thus, in the burst-type transmission control
apparatus of Fig. 3, if there is a
resistance/inductance/capacitance (RLC) constant in the
closed loop, which can cause the phase to undergo an extreme
turn within the loop band, no safe margin can be secured for
the phase nor for the amplitude, and a spurious oscillation
may occur because of the positive feedback generated at and
rear the frequency where a higher-order curve of the open
1o0p transfer characteristics intersects the 0 gain.



The operation of the burst-type transm ssion control apparatus of Fig. 6 is
" explained next with reference to Figs. 7A, 7B, 7C, 7D and 7E. TE el ative
error anplifier 6 conpares the reference voltage V~ef as éﬂ&%ﬁe'ﬁoiig. ~A
.with the detected voltage Vdec as show? i n Fig. 7B, to generate the error
voltage Verror and transmt it to the gate term nal of the high power
anplifier 2. Thus, the transm ssion burst signal Soul is controlled by the
feedback of the error voltage Verror~ so that the detected voltage Vdat is

brought close to the.reaf:efence g ~ef.. :sho in Fig.
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the steadytgbatlld Zad By afe sheWofi APE Teecidadln KesPORgeihe the error vol
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the dynantE3PSMESdOn RUTHtk d&NGH Syst ERPMSL G 28Vgy eBRIAIIIENg t he
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a level of the high power amplifier 2 is reduced by 12dB to

cause the control sensitivity to shift from the curve C1 to

the curve C2 in Fig. 4. As a result, the feedback operation

can be carried out without modifying the error voltage V.. ,.

and the control sensitivity obtained when the maximum power
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15 10 June 2003 reproduci bl e basis regardl ess of the transm ssion out put

" power level. ' In addition to the above-described feedback control for
controlling the output of the high po ampl i f i er 2 B9 JueeR80%Bf the
.error vo 1 tage Verror fromthe relatiVve error anplifier 6, the contro

unit 8 generates the control voltage Vb to provide feed-forward control for
controlling the output |evel of the variable power driver anplifier 10 in
such a way that the high power anplifier 2 has a substantially constant
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time periods.
Terrestrial mobile communication terminals and



~ range. L' 7 10 June 2003 Since a phase error on the part of the

transm ssion burst degrade the signal,reception at the other end of the
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of the burst-type transmission control apparatus according

to the present invention, a transmission converter 1’ is

provided instead of the modulated wave generator 1 of Fig.

5. The transmission converter 1’ includes a modulator and

a local oscillator to modulate two digital baseband signals

I and Q or an input base signal by means of GMSK modulation

and outputs a modulated signal §i,.

Also, a voltage converter 11 formed by a DC/DC

converter or a series dropper is connected between the power
supply battery 7 and the high power amplifier 2 of Fig. 6.
The voltage converter 11 normally supplies a stabilized
supply voltage V.’ to the drain voltage terminal of the high
power amplifier 2 and operates to raise the supply voltage
V,” only for a short period of time before and after the
steady-state burst time period including the burst-rising
and-falling ramping time periods under the control of the
control unit 8.

The voltage converter 11 is constructed by an
in-phase voltage amplifier 111 for amplifying a control
voltage V, a voltage follower 112 having an operational
amplifier for receiving the output voltage of the in-phase
voltage amplifier 111, a large power NPN-type transistor 113
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the circuit follow a high speed burst including ramping

stably at high speed.

In more detail, the reference voltage V,; has a
waveform obtained by convoluting the ramping output
envelope waveform at the rising and falling time periods of
the burst and the rectangular output envelope waveform at
the steady-state burst period on a time base. The ROM or RAM
in the control unit 8 stores a lookup table showing the
correspondence between the reference voltage V,,; and the
transmission power level shown in Fig. 7A.

During the steady-state burst period, the
reference voltage V.er is held to a level which corresponds
to the level of the detected voltage V,,,in the steady-state
period for each transmission power level, provided that the
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_Further, when the supply voltage of the saturation type high power
anplifier. is set to the lower Iimt value in order to ensure the desired
transm ssi on out put ~power |evel in the~steady-state burst 18an®d@003 he high

_power anplifier can be operated highlyléfficiently in the steady-state
burst period which constitutes alnost all the transm ssion burst period, so
t hat any unnecessary increase in the average power consunption by the radio
transmitter including the transm ssion output power control apparatus
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output power level of the high power amplifier 2.

The gate voltage terminal of the high power
amplifier 2 is connected to the gate of the transistor
typically located at the last stage inside the high power
amplifier 2. Therefore, the output level of the high power
amplifier 2 changes in accordance with the error voltage
VEI‘I‘OI"

Thus, the transmission burst signal S,,, is
automatically controlled to become equal to the desired
transmission output level including the ramping waveforms
before and after the steady-state burst as shown in Fig. 74,
in response to the error voltage V,.,....

Thus, in the same way as in the apparatus of Fig.
5, since the dynamic range of the detection system 1is
broadened by controlling the variable attenuator 9 as

described above, the apparatus operates stably on a
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control sensitivity of said saturation type high power anplifier to be

constant relative to a transmission lqgel. . 2. The apparé@dﬂ”%@ogﬁt forth
.in claim1, further conprising a transm ssion converter ( 1') for
nodul ating two digital baseband signals ( I, Q to generate said nodul ated

signal. 3. The apparatus as set forth in claiml1l, wherein said power supply
vol tage suppl ied by said vol tage converter to said saturation type high
power anplepfieiudill egbasper redaofd lsaisd osft eddy - st ahembygssonwanefprm i s a
Iomerliz?&wgpjp e hus ensuring a desired transm ssion power |evel of said
saturation type high” power anplifier. 4. The apparatus as set forth in
claim1, wherein sal® #ddi&gencdovdheeraomrdesesrabsdr fesddrasyper. 5. The
appar at Us, ;A 156t f&ft@o%ErRU@HWd1tHM“H$ﬂﬂh§Q#P VREL RYGHCOBRAL €r conprises
a switching re ulatgr. : burst-type transm ssion gutput, power, control
appar at ug/l F§1j aghy am@agst &t a1 vkt ag8nVerted et her

regul at i g@tldigi\_tﬁlerhaﬁebfupg iSﬂ'i@gaBg {He c|@)n;tra)1t m?ﬁs;mfgsém@rst)agemt@r (_1'd),
connect e a | se band. | ev opverter, r, modu ing sa
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sensitivity of the detection system .and the control
sensitivity of the high power amplifier 2 by way of the open
loop depending on each selected transmission output power
level, using the control voltage V, and V, supplied from the
control unit 8, within the closed loop feedback control
system including the detection system and the high power
amplifier 2, it is now possible to control the power output
stably and accurately during the steady-state burst
including the rising and falling time periods of the
transmission burst, over a wide dynamic range of power
output.

Under the above-mentioned condition, generally,
a phase modulation (PM) fluctuation region exists at and
near the output saturation point of the high power amplifier
2. In order to avoid the PM fluctuation region while
exploiting the high-accuracy APC, the voltage converter 11
is provided.

As shown in Fig. 7D, the control voltage V, has
two potential levels including a constant potential level
which corresponds to the power supply voltage V., in the
steady-state burst period from time t2 to time t3 and a high
potential level for increasing the power supply voltage V;
for a short period of time before and after the steady-stale
burst period including the rising and falling ramping time
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vari abl e attenuator being regul ated to, cause an input | evel0 bne2fod
-detector to be constant; a relative ertor anpl if ier-(6), connected to
said detector, for conparing an output signal of said detector with a
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dropper. 9. The apparatus as see forth i1n claim®6, erein sald voltage
converterPQBﬁﬁrFQS 14184 t%hi ng regul ator. . A
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\5'AH&'A&@8§tP0@ unit 8 so as to increase the power supply voltage
V,” for a short period of time before and after the
steady-state burst period including the rising and falling
ramping time periods, the 'saturation power output of the
high power amplifier 2 is raised only for that short period.

Thus, the operating point of the high power

amplifier 2 in the course of movement of the transmission
burst signal S,,, from the rising ramping time period to the
steady-state burst period or from the steady-state burst
period to the falling ramping time period is temporarily set
not in the saturation region but in the linear region where
the output back-off is ensured. Therefore, the saturation
point of the high power amplifier 2 can be controlled in such
a way that abrupt fluctuations in the amplitude envelope
which occur inside the high power amplifier 2 at and near
the burst-rising and-falling time periods do not intersect
the phase fluctuation region. As a result, any possible
degradation of signal reception due to phase fluctuations
(phase error) of the high power amplifier 2 can be suppressed
and the average phase error (or the maximum phase error) of
the transmission burst can be confined within an allowable
range.
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ramping time period so as to cause the operating point of
the high power amplifier 2 to move from the linear region
to the saturation region. As a result, the high power
amplifier 2 can operate reliably and highly efficiently in
the steady-state burst period which constitutes almost all
of the transmission burst signal §,,, so that a mobile
terminal incorporating the transmission power control
apparatus of Fig. 6 can effectively prevent any unnecessary
rise in the average power consumption.
Additionally, the change in the power supply
voltage V,” in the course of movement from the rising ramping
time period to the steady-state burst period or from the
steady-state burst period to the falling ramping time period
is controlled by the control unit 8 in such a way that the
transmission burst envelope is stably controlled by
feedback control to draw a continuous and moderate envelape
locus, so that the transmission burst envelope does not give
rise to'any inflection point as a result of a change in the
power supply voltage V..
As shown in Fig. 7D, such control can be realized
by causing the reference voltage Vin to become inclined in
the course of movement from the rising ramping time period
to the steady-state burst period or from the steady-state
burst period to the falling ramping time period.
Note that if the power output of the high power
amplifier 2 fluctuates due to a change in the supply voltage
V,”, such fluctuations in the power output are sufficiently
compressed by high-speed APC feedback control and do not
give rise to any problem.
As described above, in the first embodiment, it
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burst-transmit a modulated wave (such as GMSK) which does
not involve any amplitude fluctuations with the TDMA radio
communication system that highly stable, accurate and high
speed APC be used to maintain the level of the output
containing effective bit data for the transmission burst
wave in the steady-state burst period to a constant level
over a selected wide output range and that the driver
amplifier 10 and the detector 9 be controlled by feed-
forward control inresponse to the transmission output level
in order to maintain the detection sensitivity of the
detector 5 and the control sensitivity of the amplifier 2
at a constant level over a wide dynamic range as the loop
constant existing in the feedback loop.

Also, in the first embodiment, it is a
prerequisite that the output envelope ramping be controlled
smoothly on the basis of the high speed ramping waveforms
that are observed in the rising and falling time periods so
as to meet the requirement of producing a wide range for the
transmission output power level and preventing diffusion of
the transient frequency spectrum at the transient response
time, while satisfying the time-to-transient response mask.

Further, in order not to prevent the transmission
burst from producing any phase error, the voltage converter
11 is provided so that the supply voltage V,” of the high
power amplifier 2 rises only in a short period of time before
and after the steady-state burst period including the rising
and falling ramping time periods. Thus, the saturation point
of the high power amplifier 2 can be controlled in such a
way that abrupt fluctuations in the amplitude envelope which
occur inside the high power amplifier 2 at and near the
burst-rising and-falling time periods do not intersect the
phase fluctuation region.

The phase error of the transmission burst, which
is produced as a result of phase fluctuations of the high
power amplifier 2, is a problem unresolved by the prior art,
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and thus the present invention proposes a novel technique
for,controlling the supply voltage V> of the high power
amplifier 2 in order to solve the problem.

Accordingly, in first embodiment, the
degradation in the efficiency of the high power amplifier
2 due to the means for preventing phase fluctuations is
limited to the short period of time before and after the
steady-state burst period including the rising and falling
ramping time periods so that the above problem is overcome
without increasing the average power consumption of the
entire mobile terminal.

In Fig. 8, which illustrates a second embodiment
of the burst-type transmission control apparatus according
to the present invention, while the optimum input level of
the high power amplifier 2 is selected by means of the gain
control of the variable power driver amplifier 10 in an
analog fashion inFig. 6, it is selected by means of adigital
baseband level converter 12 in a digital fashion in Fig. 8.
Also, a fixed gain driver amplifier 10’ is provided instead
of the variable power driver amplifier 10 of Fig. 6.

More specifically, the digital baseband level
converter 12 variably controls the level by changing the
numerical values of the two digital modulated waves I and
Q of the baseband in accordance with a digital level
conversion signal S, from the control unit 8. The ROM or RAM
in the control unit 8 stores a lookup table showing the
correspondence between the digital baseband signal I and @
adapted to realize the optimum input level of the high power
amplifier 2 and the selected transmission output power
level.

The control unit 8 outputs the digital level
conversion signal S; to the digital baseband level converter
12 in such a way that the optimum input level corresponding
to the transmission output power level specified by the
transmission power setting command may be obtained for the
high power amplifier 2.

The operation of the control unit 8 of Fig. 8 is
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The burst-type transmission power control
apparatus of Fig. 8 including the digital baseband lever
converter 12 and the transmission converter 1’ can be
integrated in a simple manner to control the mobile terminal
in a reproducible fashion at low cost by carrying out the
operation of optimizing the input level of the high power
amplifier 3 not by using a high frequency analog technique
but by using a digital technique.

In Figs. 6 and 8, the voltage converter 11 is
formed by a series dropper, thus providing an advantage that
the manufacturing cost can be relatively low. However, since
the use of the NDN-type transistor 113 designed for a large
electric current entails a large power loss between the
collector and emitter thereof, the power supply efficiency
is somewhat low. Also, a voltage higher than the output
voltage V, of the power supply battery 7 is not available.

In Fig. 9, which is a circuit diagram of a
modification of the voltage converter 11 of Figs. 6 and 8,
the voltage converter 11 is constructed by a switching
regulator 91 and an oscillator 92 for supplying a clock
signal to the switching regulator 91, thus improving the
power supply efficiency and the overall efficiency. Also,
the supply voltage V,” of the high power amplifier 2 can be
raised above the output voltage V, of the power supply
battery 7.

As explained hereinabove, according to the
present invention, in order not to prevent the phase error
of a transmission burstfrom being generated, the voltage
converter is provided to raise the power supply voltage only
for a short time period before and after a steady-state burst
including rising and falling ramping time periods.
Therefore, the saturation point of the high power amplifier
can be controlled so that rapid fluctuations of amplitude
envelopes within the high power anplifier occurring near the
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rising and falling ramping time periods do not intersect the
phase fluctuation zone.

' As a result, any possible degradation of signal
reception due to the phase fluctuations (phase error) of the
high power amplifier can be suppressed and the average phase
error or the maximum phase error of the transmission burst
can be confined with an allowabhle range.

Also, a fixed gain driver amplifier and a digital
baseband level converter are provided in place of a variable
power driver amplifier. As a result, the optimization of
input level of the saturation type high power amplifier can
be realized ina digital fashion instead of an analog fashion
so that the transmission power control apparatus can be
integrated in a simple fashion to control the transmission
power on a highly reproducible basis at low cost.

Further, when the supply voltage of the
saturation type high power amplifier is set to the lower
limit value in order to ensure the desired transmission
output 'power level in the 'steady-state burst period, the
high power amplifier can be operated highly efficiently in
the steady-state burst period which constitutes almost all
the transmission burst period, so that any unnecessary
increase in the average power consumption by the radio
transmitter including the transmission output power control
apparatus according to the invention can be prevented.

Additionally, since the voltage converter is
formed by a series dropper, the voltage converter can be
prepared ina simple manner at low cost. Still further, since
the voltage converter is formed by a switching regulator,
the supply voltage can be raised above the output voltage
of the power supply battery of the radio transmitter.
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{. A burst-type transmission output power control
apparatus, comprising:

an variable power driver (10) for amplifying
a modulated wave signal (S,,);

a saturation type high power amplifier (2),
connected to said variable power driver, for amplifying an
output signal of said variable power driver;

a directional coupler (3), connected to said
saturation type high power amplifier, for taking out a part
of an output signal of said high power amplifier;

a variable attenuator (9), connected to said
directional coupler, for receiving the part of the output
signal of said high power amplifier;

a detector (5) connected to said variable
attenuator, a degree of attenuation of said variable
attenuator being regulated to cause an input level of said
detector to be constant; ‘

arelative error amplifier (6), connected to
said detector, for comparing an output signal of said
detector with a reference voltage (V,,;) having a steady-
state burst waveform including rising and falling ramping
waveforms before and after said steady-state waveforms to
generate an error voltage (V,..,) and transmit said error
voltage to an input of said saturation type high power
amplifier, thus controlling the output signal of said
saturation type high power amplifier so that the output
signal of said detector is brought close to said reference
voltage; and

a voltage converter (11), connected to said
saturation type high power amplifier, for supplying a povwer
supply voltage (V,”) to said saturation type high power
amplifier so that a saturation output of said saturation
type high power amplifier is raised only for a short period
before and after said steady-state burst waveform including
said rising and falling time periods,
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comprising a transmission converter (1’) for modulating two
digital baseband signals (I, Q) to generate said modulated
signal.

3. The apparatus as set forth in claim 1, wherein
said power supply voltage supplied by said voltage converter
to said saturation type high power amplifier during a period
of said steady-state burst waveform is a lower limit value,
thus ensuring a desired transmission power level of said
saturation type high power amplifier.

4, The apparatus as set forth in claim 1, wherein
said voltage converter comprises a series dropper.

5. The apparatus as set forth in claim 1, wherein
said voltage converter comprises a switching regulator.

6. A burst-type transmission output power control
apparatus, comprising:

a digital base band level converter (12) for
regulating digital baseband signals (I, Q);

a transmission converter (1’), connected to
said digital base band level converter, for modulating said
two regulated digital baseband signals to generate a
modulated wave signal (S,,),

a fixed power driver (10’), connected to
said transmission converter, for amplifying said modulated
wave signal;

a saturation type high power amplifier (2),
connected to said variable power driver, for amplifying an
output signal of said variable power driver;

a directional coupler (3), connected to said
saturation type high power amplifier, for taking out a part
of an output signal of said high power amplifier;

avariable attenuator (9), connected to said
directional coupler, for receiving the part of the output
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signal of said high power amplifier;

a detector (5) connected to said variable
attenuator, a degree of attenuation of said variable
attenuator being regulated to cause an input level of said
detector to be constant;

arelative erroramplifier (6), connected to
said detector, for comparing an output signal of said
detector with a reference voltage (V,,,) having a steady-
state burst waveform including rising and falling ramping
waveforms before and after said steady-state waveforms to
generate an error voltage (V,,.,,) and transmit said error
voltage to an input of said saturation type high power
amplifier, thus controlling the output signal of said
saturation type high power amplifier so that the output
signal of said detector is brought close to said reference
voltage; and

a voltage converter (11), connected to said
saturation type high power amplifier, for supplying a power
suppiy voltage (V,’) to said saturation type high power
amplifier so that a saturation output of said saturation
type high power amplifier is raised only for a short period
before and after said steady-state burst waveform including
said rising and falling time periods,

said digital base band level converter being
controlled to cause a control sensitivity of said saturation
type high power amplifier to be constant relative to a
transmission level.

7. The apparatus as set forth in claim 6, wherein
said power supply voltage supplied by said voltage converter
to said saturation type high power amplifier during a period
of said steady-state burst waveform is a lower limit value,
thus ensuring a desired transmission power level of said
saturation type high power amplifier.

8. The apparatus as se* forth in claim 6, wherein
said voltage converter comprises a series dropper.
9, The apparatus as seti forth in claim 6, wherein

said voltage converter comprises a switching regulator.



