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.BURST-TYPE TRA.NSMI-SS .. IDN: OUTPUT .. PQW:BR CONTROL APPARATUS. 
·. ·: : .. ·. · · : ·CAP.ABLE OF· lEi)uciN.G PHASE· EB.ROIS 

' I I I .. • 

BACKGROUND. O_F. -THE l~VEHTION 

f;iei·d :of ·:the invention· . . . 
. · '- · . . ··Th~· ·pr.es.ent inv'enti.on ·relates. to ··a bur.st-type 

tran.s•i·ssi.on power cont·rol apparat'US·-Qf .a. radio trs.nsm.i tter 
·.. . ·• 

a.qd, ·~o-r, pa.rticul.ar~y, to.-a .burst"'.' type tr~nsmi ss.i:on power 
·c·antrci.1 · apparat·us! .tha.·t ·can ·sui.ta·bly ·be Jised for ·a radio 

trans~i tte·r. of'a"t.im.e. di.~i~i.o·n ·mu'i t1pl e: access ·(TDMA)'s.1stem 

. r.equlre.d,..to s'~ab~·r -~nd accur~:~ely :c·ontrol ;thlr' trans mis~ io.n 
.P01!1er o·ver a ,.-ide· dynamjc. rang~. 

Descriptio_n .of ·.t-~e Related .. Ar.t . 
· · · ·technol.9.gi cal. de:velop11:ents. in_ the field_ of mobile 

comm.~nicatiQn .terllinals .in· re.cent. yea~s ha.ve been 
·reaar~abl.e, partic_ularli i_n terms qf cellular: tel~phone 
mobile communication systems which aay typically be group 
s.pe.cial ·•obi 1 e .. (GSM) sys.tem.s design eel for moving . 

. . . . . . . . 

·.subs.er i bers to utl ii ze te~ e~h~nes ~ Th~ transmi.ssi·on ~ysteas 
U$e·d .. b7. such m.obi 1 e .. coliun.unication .systems· a.re ·shifting or 
ha~~-- shifte~-"f~Olll. .. ana};og radio:. tran~m-issi~n system~ to 
d.igi'tal r&dio tra.nsin..issi'on sy"s-tems in order to meet the 
r~quire11ent~ of being. c.ollipatible. with networks based o.n . . . . . 

digi'tal exchange te·chnol ogi~-sJ improving th.e soun~ qua_l i ty, 
11,aintaiuing th·e ·confidential i t7 o:f cod.ed signals. and 
:.ral.s.i_.~g th~.· CQllll.~n-ica~ion c~paci ty • .' 

·In· addition.to t~r~estrial.mobile ·co~munication 
systems such a~ :GSM sy.stems,. low..:~nd.11e.diu11.~al,ti tude orbit 
mobl le SB..tt=liite 'CO~lllUUic~ti-on systems. have become ·. . . . } . . . 
co~aercial17.fe•s1ble in r~cent year$ as global digital 
mo bi le conununi cat ion ~-1~~1!11·~ ·Jrhi ~.h c~n be connecte.d to e4ch 
o~her in a sea~less f~sbion al~ng iith JOrt~ble terminal 
techno}ogies. As a consequence, the d.elland for such systems 
and· such 'terminals is ra~idly ixicre_asin~. · 

. In such._aobile _comm.uni~a:~ion syste11s 1 the ~DMA 
radio systea.is_us!!d for portable t~r.11.ineils for. the purpo_se 

of si11pl~ communi!::atio~ ~n order to' reduc.e the load. of t~e 
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. .·har4.,r"l'e on the portable teralnals.~ 
· · · · Aclditional.11 •. high speed.automatic power control 
· :(APC) systems adapted: to contl'ol the powe:r output including 
: a ramping. wav·efor·• added the'reto before and· after a 
ste~dy-state bur$.t. ·fa~ the pµ;rpo~e of elaborat.ely 
~antral-ling· tb.e tranrimission burst ·outpu~ lev.el a.nd 
prevent.in·r. d~ffu·s·ion into· adjac.ent channels·Qf the 

; irans~iss~~n ~~~ctrum cin a frequency.base.at the time of 
·: turni~g ·on/off the bu~s-t, has been used ln order.to maintain 
·.·the -~~~ll t·1· ~.f transais·sioD:'lrec~ptio·n lines whi.ch can 
... handle a 'certa:i.n'levei' ~f tra.ff"i~ .int-ensity a.nd allow high 
·.· ·de·nslt1 ~ulti'p.le_access. w~thin ~he· same-c.ommunication cell. 

· A flrst prior ar.t burst-type power contro 1 
: -~pparatus· is of :a cl.Qsed .. loop· type-- which d~tects a part of 
· tr~n~Aission ~ower by a detector ~nd f~eds it back to the . . . . . . . . 
···gate of a. high .power amplifier f~rmed by a G·aAs field effect 

tra.nsistor (FKT) o.r a Si bipolar -transistor (see: Fig. 9 of 
· JP-A~s~r52977). This.will-be expfained in detail later. 

I.n the apove-described.first prior art burst-type 
·.trans111is"sion power control apparatu~ •. however, since the 
d;rnam-~c.ra~ge of :th.e·d·etector is ila.rr.ow~ it is.difficult both 

. to incr~ase'the-spped ~t the ~isirig and falling. 
characteristics o~ a translllission bur.st si-gnal, 8.nd to 
in~~~a~e the power level of a tr~nsmission burst signal. 

· ·• A second prior art burst-type tra.ns'.!lission 
·:control a.ppara.tus .furthe.r inclµdes-a variable attenuator in 

.. the· clo~ecl l~op of. "the f-~rst pr.i_or a~t burst-type . 
· .. trans.11.i~·sio.n .. cont:rol apparatus (see; ·F·ig. 10 of JP-A-5-

·152977). The attenuation ·degre·e of the var i-a.b1 ·e a ttenua-tor 
_is c;ontr.olled ·so a$ to·.ca~se the maxi.~u.m. input level of the 
detector to· .be constapt~ _thus broa.def!inr:.· the dynamic range 
of the closed -loop1 so that the.operation of the detector 
is stabilized on ~- r~producible basis. This also will be 
e~plained i~ det~il late~.· 

In the above-described second prior·a~t burst­
type transmission•control apparatus, however, the control 

. sensitiv.ity. of the high power amplifier is not improved, 
; 

-~ 
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:thus exhi.bi.t i .. P.&' .~:high 4ampi_ng coeff·icient and giving rise 
:to an· o'verslio'o't. or undershoot ·.during the rls ing burst 

.. . . \ . 
·period~· · : · . 

A :thir4.,pri or art burst-type "transm.i ssio·µ control 
apparatus ·fu.r:ther- includ·~s: .a vari-able P.over driver . . . 
a.111plifier at· a -prestage of .the .. hi·gh.power amplifier of the . . . . . 

.. se~9nd prio~ ar.t bµrs.t-type tra~·smission control appar-atus; 
so .as to sup.press ."fluctuati"o.n of th_e cont~~} sensitiv~ty Qf 

. the hl.gh p<nter .amplifier :d~pending on.the output· po.wer level 
_ .. ( .• ee::: .. ri·g·. ~ o.~··JP~~:..s~i5·Z977 & JP-A~10~1-7Z380). This a.lso 

.wi 1.r ·be ·8xpla:.ined1 
.. in det.a.i l later. · 

· · · lJ;J. the ~bove~descri b·e.·d·thi.r.4 prjor a.r.t ~u.rst-type 
transmi ~sion.· contra.I appa.ratus, howeve.r ,_ pba.s.e · 
f.l uctu·a.t ion-s .oc·cur in the high power amp l.i fier because · 
.abrupt f1uctuatio~s- in.the amplitude envalope which.o~cur 

· ·in~ide the hi·gh power a:mPli.~ier at-and near the burst rising 

afid f~lling tim~ periods intersect~ the above phase . . . . 
f luetuatiQn regio~. 

·.SUMMARY OF T.~E INV.E"NTlON 
It is an oQjeet ·of- the pre~ent inv·ention .to.- . 

provide a. bq.rst-t'ype trans'Jllt'ssi.on control apparatus ca,pable . . .· . . ' . . 
.of reducing phase fluctuations, . i.e .... 'phase er-r-ors. 
· According. to the-.p~es~nt ·inve·~t.l on, a. burst:-type 

··transm.i:ss-ion :outp.ut .. ·c·ontrol _appara~_us, includes an open 
loQp formed: ·bt a· va.riab.le power· driver for. aapl ifying a. 

.•odulat~d wate signal, a satur&t~~n trpe ~igh p-0wer 
· am.pli-f°ier, .·and· a. direction -coupler ... : A closed loop· is . 

. . . 
~ottstt~6ted ~Y ~ var{ablt lttenuator connected to the 
di°rectlonal" coupl~r ... a. d~t.ector.".ail.d a reiativ.e. e·r.ro'r 
ampllf.i er connec.ted .to the. ee.turat ton type power a.mp l if i-er. 
A vol t"age conv~rter. s~ppl ies ·_a power supply vol t~ge to the 

. sat·uration type high power a.mplifier so· that a satura.~ion 
of the saturation tJpe high poyer aaplifier is raised only 
t·or a short ·period before and after ·a steady-state burst 
-~aveform, including rising and falling time perio4s. 
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.• : ..... = '!:a.lEF' DKScaiPTiOlf ·OF 'TU.E ·DRAWINGS 
: · · ··: l;h~ pr~·*1ent i~vention will be more clearly 
unde~.s.t9~cffrollithe de$criptio.n set forth below,· 8.S CODlpa.red 
with '·the prior· ar·~) ''.lf.ith' reference to the ~ccompany{ng 

.. 'drawings. vherei-n': . 
. · · .rig.":1 i~ a· ci-rcui t. diagram: illustrating a. first prior 

"~r·t ·bur.s·~·-tYP~. t~~nsitf."ssi·on. ~ii"tput ·control .. apparatus; 
. ·:_ .. ...Figs.· ZA,. 2.s:a~d, 2C~·.·,are ··ti.ming diagrams fo·r. ·~xp"laining 
.·.-~.th~ o.per~t.io~: ·o.f 'tll~ .·appara.tu~ .. of Fig .. l; · · . 
. : ·. . .. -It~.1·~.:·3 ,i's:a c:i·r~ui·_t~ di agraJi· ~ I°ltistr~ti.~.g" a. second prio~ 
· .. art· ·.burs.t'!'typ·e· · transm.-issi on outp'ut co·ntrol apparatus;". 
· : .--. · F.ig·~ 4.1~ a_.gra.pb·sh-owing .the. relat.ionship .betv.~~n the 
. e.rl'or :voftage··and the .tr.ansmission .burst: sig~al o.f Fig. 3; 

~: .. ·"Fig._ s':hr·a ·~.i.fcuit diagr~•-·i.llustr~~fn:c-. th~rd-prior 
:·"a.rt. burst::·t·ype tr~nsll!.is'sion ou-,:pu:t control ·apparatus; 
.. " ~- F.ig ~-. 6 i·~ a ·p ire.ult. diagram. il l,ustratin·g· a first 
: e.lllbodi11ent of -.the" burst:..type transmission o.utput control 
··_apparatu~ according to -the present irivention; 

. Fi gs· •. : ·iA- 'thro~gli 7E. are timing diagrams for explaining 
:.tpe .oper.ation. .-of· "tJ>:.e· apparatus of Fig •. 6; 

· .... ':F-ig· •. 8 ·"is· a circuit· diagr.am :illu~t'rating a second 
embod.iaent"'. of the· burst:·:.type··transmission output control 

:··~P~~~aius acc~~ding to the pr~sent inv~ntioni and 

~ ... 

.. Fig., .9 is a circuit diagr-am of a modification of the 
.v·ait~ge·"·converte.r-.a.f Figs:. 6 .and a·. . . ... ·.. . ·. . . . . . 

~ . . . 
. . ~-. 
. IESCRlPTION ~F THE PREFERRED ~KBODIMENTS 

· B~fore th• description ot the·preferred · 
"_e·mbodim.ent.s. prior ~rt burst-type ·transmiss'ion ou~put 
con~rol appara.tus~s wi~l be expla{~ed vi th ref·erence to Figs. 

-. l. ·z4,,· ZB, zc 3, 4.- and 5. · 
· . . . · I.n ·Fig. 1,. vhi.cb· i.llustrates a f.irst prior a.rt 
burst .. -type· trans1-issi.on control apparatus (see: Fig. 9 of 
JP-A-5-i's2·977), &· ·modµlated. signal ·s11 generated from a 
11odulated wave gen~rator.1 which is, in th.is·.case .. a voltage 

· .-co;ntro.l led oscilla,tar CV.CO) is transm.itted to a high power 
· amplifier 2. A.s .a '..res\Jlt. the liirh. ·pover aaplifie.r 2 is 

..... :--.. 
'·· ·. ··-. 
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,;. d~iven by ~li-.e modulated ·sig-nal· s,~ to generated a 
. transa~ssi9n burst signal Snt·via-.a·directional coupler 3 • 

. 'Th~· tr~nsmis~loa·~urst ~ig~al Saut is r~diated from an 
· .. antei;in:a 4., . 

. · : · ·: ·· ·The directional .coupler 3 t1:kes. out a pa.rt of the 
· ·transmi~·sion .burs.t signal s,11 ti and .a. detector 5 formed by 
·a diqde. de'tect·s the output· signal of the di~ec.t'ion·al couper 
3~·A r.elative erro·r.ampliti·er 6 collipare.s ~.ref·er"ence,voltage . 

. v~.~ as shown -in Flg. 2A ·vi th tb.e detection voltage v,.t of 
.. ··· ··the detector .. 5 as·" shown ln· ·Pig· .. ·28 to gen.er.ate .".an: error 

.: .. vol.ta'ge··.v.,~.r: i"n· accordance wi. th th'e 4i fference between th~ 
·.:reference va:1 t~ge v ... ~ and. the detection v_oltage V4 •. 

· · · · Th~·· h_igh pow~r am.pfi~ier · 2 is constructed by a 
GaAs. ~ield effect t'ra~sistpx- .(FET) hav.ing a. gat.e for 

·receiving the· er.ror vol tag_e ·verra·r~ a ~round.ed s·qurce and a 
:.drain .f"or receiving a power supply voltage ~.from a p.ower 
· supply battery ·7. · · 

• • r • 

Thus, the transmission. burst. signs.I S0~t is fed 
.· :back br a ~ l osed. loop of.-the· det.ect·o~· s: a.nd. the ·rel a.:t i ~e error 
. ampl i"f1er .6 t.o the high' pover. a~plif'ie"r. 2, so t"hiJ,t 'the 
::·tran.sm.is~i9P:·bur.s.t siglial-·s.;.,. as sho'lin in··.Fig. 2C ·is brought 

clos.e to the reference voltage Vre.t .as shown in Fig. 2A. In 
·o~her ·words, wh~n Vcn>Vur·Whe~e·the l~vel of the 
tr~ns.mlssion·burst s!gnal ~ • .t.·is higher than a desi.red level, 
t.~e. re'l'a ti ve .error. an1pl if fer 6 d~c~ea.ses· the error vo.l°ta.ge 

· ··v·~r·~ar t.hus dec~eas.in·g the level ·of '"the ·t~ansmlssion' burs·t 
• • J . . 

s"i gna l ·~ 0.,t. O~ the. othe.r hail~,. ·When V 4.·t < V ~ct where the level 
' I o o ' 

o.f t~~ tr.ansmi"ssion ~urst· signal .s••t is. lower than the 
desired level. t.he r·elative error amplifier·& incr.eases the 
error voltage. v Ul'Ol', thu~ increaslng the I eve l of. the 
transm.i.s·s i.on burst s ~ gna-1 Sue.. . 

· The reference voltage Vnr is generated from a · 
control unit 8_w~ich:receives·a control .signal Snt·from a 
base· ~tation on the like~ The ~ontrol· unit 8 convolutes a 
rectangula;r enve 1 ope .waveform at. a steady":'sta te time period 
jefine~:b1 tl~e t2 ~nd·ti~e t3, a rising .rampi~g en~elope 

· waveforlll,a.t a rising time period defined by tine tl and time 

·.:..::..__ .. 
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·t·z, and.,._falli·ng raaping e~velope vaveform.·at-a falling:ti111e 
per.iod. d.ef.i.ne.d. by. ~iae t3<and.·tim.e .t4; on a :ti Ille basis,; The 
r.is·~_ng and: .fa).1.i.1:11 ramp;lng .. envel.op~ ·waveforms are helpful 

··.in: re11ov.ing the .SP\lrio·us spec.t·tum of .the translllission b.urst 
· .. s'-i_gnaf S0~~ ,du~· t"o :~h~- ~w-it~hi·ng:o~ the. ~aAs-F8T of the high 
: >power ·amplifier ~;: ·· 

. . ~- ·. ·. Ho~e ·~h~t wavef.orms of ~he r.eference vol t1ige V ret 

·.:-.depending on". the c.o.ntrol.' signal. Se1at a.re .,tor_e(f. i:n a.-
. ;r:~~4-:o~(1 iiemory ·_.(R'9K). er a. rando111-acce~-s· -me111ory ·(RAK) of 
·.\he ·~_ontrol uil.it• 8 ,h(·advanc,_. . . 
· .· .... · ··. :In the· case. of fixed env~1ope·-mociu1ation such as 
·····G·a.u~si.On· ii-tteied · ain'.iuium._ shift keying (GMSK). aodula.tion 

.·.· .. vh.f.~h ··js. a ·:a.~gular m.o~ulat:ion .int.ri'n·~·rcally free ·f~om . 
· "am.p.i"-i~.ude· fl¥.ctua:t"i.ons unli~e· "{C'/~ shff·t qu~dra.ture phase 

·shift· keying ·(QPSK) · m.odlih:tlon ·for ·perso'ual digital 
·.·cellular· (PDC) ~ ·t~:ere is ·no need for relative errol' c~n.trol 

to select a rel~tively large time ~onstant for the loop . . . . 
.amplifier including the· relati~e error aaplifier 6 for . .. . . 

· smoothing .the-dete~tion vol.tage vd.~ including the amplitude 
flue~~ations after detectiut the.envelope of the 
trails!llission .bu~st s·i gnal s •• u takil).g the avefa.ged p.ower 

·.into cons~de.ration. ·In other words~- It is possible .to sele.ct 
.···a. l'.'~1-ati"ve .. ly s11L"all t·ime.const·ant in advan.ce· and specif.y only 
. ··d.esi"gn· para.me.ters for .the pµ.r·pose· of per.form.ing .feedback 
·i~n~ro.l:··of the ·sat.~l'.'ation ·power· .l-ev~l and hence high speed 

· ·a.P$ra:tion .·o~ ·th~ ·~ut·om.ati C.. power· co~tro l (APC) ·.loo.~. · · 
· In the burst~type trans~lssi~~ power control 

·apparatus of Fi-g. 1~ .. however, since the·drna:m.ic range of the 
. det.ector ~ is narro:i~ it· is' dift'icul;t bot.ht~ inc.rea.~e the 
~~e·e~ ~f the. ri~·ing a~d· fa.l_ling -ch~racteris.tics of the 
tra..nsm.ission burst. sign~l S0~u and it is difficult to 
increa_se· the po~:e~ le.val ·of the transmission burst signal 
S,.t• 

Also,. when a-lov transmission power level is 
~elec{ed fQr the high-pow~, amplifier Z1 the detection 
sensitivi~f. fluct-~a.tes depending on its temperature . 

. Further,· when ·a low tran,aission powet level is . ·, ' _. _______ _ 
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:h·igh_p_ower:amplif~.er··Z.~s.in the for11 of a ~urve which is 
high· wrhen: :the ·.l:atter is·: produping· a Jow pol(er output and 
·i:~~·i~··to a aaturati~n le~el i11.t-~ p~i:nt· near the 11axiaum powe.r 

· ·.output. ·. · . · · . · · · .· · . , . .. 

. . .. . · .. Thus .• ·· t~e cont_r.ol s~~·siti"vity of.the.high .power 
· ·-a1pl.ifier 2 .changes· t.o a·· large· extent. dependi~g on the 
,· .t~an~•~ssi~-n ··p~ve~ .Iev.el.. ·. .. . 

. . . . . . · ... ·1~ par~i cul.ar.· :the c;o~trol sensitivity 1'.ises to 
. :make. rapi'dly ~·"c.atisin,g· c tased :1o~p •to oeci"l rate spuripus11 · 
. in·~the:.:~:ann'er·described .. '.abo.ve when'·the ~utp~t po~er. ·tev.el · ·rs :i"o;v·. -' .· :· ·: · : · · · · · · · · .: · · ·· 

.· Note tha.t tbe ab·ove~meilt.foned QSCillation of the 
·oio.•ed . .lqop·, ~hich occ.urs .. ~ben a)ow. output pci'tfer ·1eyei is 

.. se~.e·cted can 'be. '•e·li~i·na'ted b"y appropriitely. selecting . 
~:cer.t~in ~th.er c.onstan:ts 'to narrow the 1 oop band and adopting 
a large.time base f:or··t·he.-closed·loop, in order to· delay its .. 

. response. However, using this technique for correc.ting the 
con~rQ.l "sens.i ti vi t7. 'the response of the closed loop is 
consta.nt11· dela:ye·d. In· par.ti cular, ·since the contro 1 
"sen~i\i.v-ity of the high.pawer"am.plifie~ 2 fails wha"n th"e 

·. 11axi aum. .P~.Wer .output .is sefected, the response of the c 1 osed 
lo"op is greatly 4e~~yed at: that time to :make it impossible 

. to "control th~ burs:t outpµt .including the· ramping waveforms 
before and aft.er the··steady-state b.ur-st in a desired manner • 
. As· a re·slll t_,· it -is· no .longer p·assibla to expect the ·effect 

_. .o.,. ·APC .. on vario~s 1envlroli~entaJ changes including 
· flu~tua.t"ions in th~ ~up~fy vol t&r·a,· the input level and/or 
.)he P.~wer gajn· of·.th.e -high p9we·r ·amplifier 2. 

· Thus·, in.·tlie burst.~type tran~·mission control 
app.aratus of .-'.Fi"g •. 3, ·1f<there is. a 

· .r.es.i stan.ce/ ind\lctance/ca~ac i tance (RLC) constant in the 
.cl.ose·d lo~p,··tt'h-ich·ca~~~µse the phase to undergo an extreme 
turn within the loop band.· no sa.~e· margin can be secured fof 
the ·phase nor for the a.mplitude,._and·a spurious oscillation 

_may· occ~r becau.se cif the .PPS i ti ve fee~back generated at and 
. · near t4e frequency, where. a. ·hig_h~r-order curve of the open 

l~ap transfer ·c~a~acteristics intersects the 0 gain. 

·. 
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. . . In.Fig. 5, whi,:h illustrates a third prior al't 
... burst.,.tJPe."t.r:ansmi.-ssiqn 9u.tp~t control apparatus· (see.: lig,, 

1- of J.P-A-S ... 16297? & JP-A-10-172380), a· variable porer 
• ''I I I 10 I I 

· .driT.er. a.111pli~i·er· .10 · ca.pa.bl'e of .. regulating its. gain .is 
. _cq~nected ·betJi.een: th~. modulated wave gene~ator· 1 and· the 
· . b"j'gh ··power .•nptif.ier .Z sp as to suppress f.luc:tuation of the 
. c'oiitrol sensiii-Jity .of' the high power ampl.ifi.er 2, depending 

oli the o.utput i>·o~er:.level·. · . . ., .. 
:lli Pi'g.·.5, in addi.tion to the feedback· control: for 

':. . : ' . . .. . 
· .:controll"ing the-o.utput of·'the.hig-h power a11p.lifie~ Z by •eans . . ~- .. . .,. .. .. . . . . 
·:. ·. of· th~:· err~r vol ta'ir;e ~~ro~:from. tbe rel~.t:i:ve ·error ampl itle'r 
: -6~ :feed forvar·d:.contr·o1· of ·con.tro.11 ing the .output level ot 
· "·th~.v..~ria.:ble power.;dri'ver, amplifier 10 .ls·ca.rr-ied out in su.ch 
. ... ~ -~,.-y· 'tha:t 'th.~. nigh. pow'er am.p.l if.i.el' ·2. Dl1)' show a " 

.' -~ub'stan:tiallT coi;ista.n··t cont~ol sensiti-vi.ty .!eve.I relative 
ta. the desired transmission poYer level. Jn other v·ords .. in 

·· :a~diti.on to the t.lo~ed loop f~edba.·ck control adap_t~d to 
· m~Sritain ~he detecii~n sensiti~ity·~f the:closed ltiop . .·· . . 
c~n_st·~nt rel~tiv~ lo ·fluctuations in the transialssion.Power 
~utput, open cont~ol, Le •.•. fe.ed. forwar~ cO.ntr.ol; is 
p~o·vicled· on the output 1-evel .of the variable power driver 
ampl.i.fier io in re·$ponse· to. the transmission:power level so 

· ·as to cau~e the co~ttto i sens'i ti vi ty af the hi-gh. voltage powe·r 
. ·a~p1 it.ier 2. io ·b~ at .a ·~o~stant l eve1. Therefore,· it is now 
· possibl'e to contro:1 the po~er output. stably and ac:curately 
. · .during. the -stea.dy"".state burst· t.i:me period, including the 

ri s'in~(and·.fa:i 1 ing ramping tim.e peri~ds, over Ii wide drnaaic 
~ow~~ ~utp~t.~a~-e. · . 

. · . · · : · . For example, when the power o.utput should be. 
stabilized b:t m~ans of. APP ·~e~dback by x:educing the 
.tJ;1:n·~11isslon burs~. signal.Su~ trom. the high power amplifier 
Z. bJ. lO~B from the selected maximum output. level, the input 
level of the high· power amplifier Z is reduced by .lZdB to 
cause the control sensitivity to shift from the curve Cl to 
the curve C2 in F-i~. 4. As a result, the feedback operation 

. can be carr·~ed out jfitltou.t modifying the error voltage Vcrror 

.and the control sensitivity·obtained .. when the maximum powe:r 
• • o o ' I 
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:.~·utptifls se·i~.c~ed·,· so that the . ."ef.fect of A~C.remai~s stable 

·<a~d..a·c.cu~ate· r~g~r.dlesa of' w.h~ther a lov··pol;fer output or the 
• ' '• • ' • I • 

· .aa.ximum p.over· ·ou~put is. s~lected. 
: · ·. · · : · : · Simila.rlr .• ·when .th~. power o:utput shoulQ. l>e 

~tabllizad ·bY.·:means .. of .. "APC feedback .b7:· reducing .th~ . 
. .. · .. tr~na·,·i.~si:cn: .. burs·:t. ~·lgn.al- S~·.t· f~om.. ·the ·~i:gh. output .P·ower 

·. ampliti~r ·a:. by. Z4dll from· the selected ~a:iim.uli output . .leve'l, 
· the· input: le:v.ei."of.the h.1.gh· p~1nfr ampllf.ie.r ~ is reduced b:r 
:30dB ·to ·cause t·he·.cpnf~·af sensi.t.i vi ty to shift fr·o11· the curve 

:Cl to· 'th·e' c~r·~~ ~3 .'(n lig·. ·4. · . . · · 
· .. Thus·, ~tile feedback otiera.tion can b"e ·carri.ed out· 

·.~ithout.mpdif1.ing.'the co~t'r.ol ;;~nsit.lvity. w"ith·. tl;Le result 

.: ·that·the-·effe·ct. o"f. APC rem:ain-s s:t'a.ble and accurate 

. r·ega.~dless. o"f..vhether a low pow.er o~tput or the m.axlmum power 

· out.Pu.t is. se.le~t~d. ·· . 
. : ... The opt.i'llUlll' control yoi..tage Vi· is sel.e,cted in 

adv~n~e .. for each output P.over level of the hig_h power 
. amp-l.l. fie~ Z and stor.eP. :in the- ROH or R.AH in the control unit 

. ·a· • .'·S.O t·hat. l.t c·an b'e retrieved fTOlll th·e ROH··or ·R~ bf .m:eans 

· · Q·f .. an· :0~.t~u~ po~er .. setting conmand ~h.en ·:the co.rrespa·nd i ng 

: o·.~tput power level· is selected in· order· .to .ens.ure a. 
.subst.antiaily optf.nu111. drive-i'npu~-~ Th.e subseqµe~t:operation 
of 9ontro 11 ing. the .. output· st&bly a.nd· aco\l.ra tely .is c·arri ed 

.· 'ou·t by· mean·s of t.iie. ciose.d. loop ·feedback systea. . .. . 

.. . ... · :fi~~e~er, vh~n ... ·the :transmission. power control 

, . ipp~r-~tu~· of. ·,FI°g .:- ·5· .. ~s· :appli~d ·to a ter.re~tri&l lllobi le · 
com•ui1i~at"ion .termiu~·l for. global ·system· ~or mobile 

.. · t?.oa:munic.a~.i on ( GSM), ·p'er·sQna.l. communi'ca ti Qns· net.work· (PCB) 

or p·er.sonal com_uiunications ·system .(P.CS) us.ing a GMSK · · 

· ·m()duiation-:or::a: •ediuil· altitu¢e ·orblt .. aobile satellite 

···commuttication terminal :·ut.ilizing a Gauss.tan filtered 
· ~i'n_i~um shit~ ·key-ing-·{GMSI) m·odulat.ion syst·em, ·ther:e 

r.ema.in~··· a ·p~ob.lem of .ph~se e~-ror of· the tr·ansm.is:si on· burst 

due· to ·phase f luc·tuations of the phase of the high power 

a!!Plifler 2,. whi~h ,c~n.occur.in t.he burst-rising &ind-falling 

tille 'periods. 
Terrestrial mobile communi~at(on terminal~ and 
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·a~di~•-.altit~d~ o~bit.ln, ·m:oq~.le sateU.ite co.uunicatiou 
terlllin~ls 'eaploy .'a fixed. envelope m.od.ula.tion system which 

. e:nsures. a, high 
0

Sff.ici~n~y operati.on ~~the .saturation region 

.o.f the h_lgh·power ~m:plif.~et·-z when a· high output· power ievel 
=:·.is sele~ted. ·The~etore, ·~Jie·st~ady-st-ate oper.at.ion point of 

th·e·~igh power amplifier 2 is.~o~aal.ly set in the saturation 

region. Under this condition. generally, a phas.e modulati.on 
. . .. . 
."(PM) ·-region .. e~.ist_s: a~· a~d "near ~he· output saturati·o·n point 

. ::of .. the· high power· amplifier·~~. . 
: : · :: ·: .. As.··desc~i.be.:d •bove·, pba.'se fhi.ct~ations .occur in 

.:: . :th~. ·.~i~h,. po_~er· 8.~pl i.f-~¢:r::~ be.cause abru~t. f 1uctu.1:tions ·in. 

. :the -~~p1 i.tud.e· erive l.qpe vh~c.~. oc·cur l~Sl~e the high. output 
.c.on:tr.ol ·~piifi~r".z at all.d'.near.the burst ~ising and fall in~ 

. "ti-me per.i.od-~r.intersects the- above pbas·e .. fl·uctu·at-ion.r~gion • 
. , · . · · l·n 1jg. 6. ·whi'ch"·illus·trates a"fir~t embadim.en·t 

·o~ .t)le _bu_r.st-.t'ype. tra~~·~ss:ion: control apparatus according 
to the present· in'vention. a. transmissi:on· converter .1' is 
·p_r~vid.e.d in~tea~ ·of· t·h~· ~odulated wav·e ge~er.atQr 1 of ·Fig. 

~~The ·tran••issl~n converter l!·inc~udes a modulator and 

·.:·a.local oscil.l'ator·;to •odul.a.te two· digital baseband.signals 

I. &:~d· .9 or ~n. i~pu~· ·base s·i~nai° by. m~ans of GMSI m..odulation 
·. and outputs a. !DO~ul11:ted si:gnal Sia. · 

. . . .. · Also, ·a voltag~ conve~_ter 11 formed by a DC/n·c 

· .... c~nver:ter·:~r. ~ serle~.'.dr.o.pper)s conne·cted between tJ;ie power 
· .suppl.1~bat'ter7 7 an·d the hig-li power am.pllf-ier 2 -of Fig. 6 • 

· T·he· v·o1 tag-~:. ·c·~mve~·i~.~ :1.~ ·.n.ormal·ir· suppljes a stabilized 

·s~pp)1. vo I tage ·v; .to· the d~a,in v91 tage terminal of the high 

· p9~er ampllfier-Z and oper~tes to.raise the supply voltage 

". V/ only for. a s.hor.t period of tim.e before and after the. 
· s~eady-sta~e burst time period including the.burst-rising 
.. iuid~faliing ramping time 'periods 'under the control of the 

. . . 
control unit-8 • 

. The voftage cQnverte~ 11 is constructed by an 
i'~-phase. voltage amplifier· 111 for .amplifying a. controi 
·.voltage V,~ a voltage fo.llower 112 having an operat.iona.l 

ampli f.i er for receiving the out~ut voltage of the in-phase 
v9.,ltage·a~plifier lll,. ·~.large ~o.wer NPN-..type transistor 113 
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ha.vi·ng. a ba.se · coJ;\ne~t.ed·to the ·output of: the voltage fol lower 
,·_113, ~a collectO:~:~·~n~ect:ed to ·~the P.ower s·upply b~tte~y 7 ·and , .. ·. . .. . 
:4n e.11.itter connected drain voltage terllli~al of .the hlgh . 
. power ~mpl iti·er·. z .... a~d: a ·.resistor 114 con:nected between the 
. base .a.nd 'the. col lecto.r of the. tra~s·istor 113. 

The coQ.trol voltage Ve .from the control unj t 8 is . . . . 
amplified. by. :the. in-:phase voltag·e am.pl ifier 111 an.d i·s 

··suppi"ied to·.the bas~ of·. the t·ransist·or 113. by way ~f the 
· .. ··VO l.tag~: f·~ l.l.~tf.er: .1 lZ. A.t. thi.s. t~me ,.. the }n-phase voltage 
· .·.~plff"ie·r·111 .operates: so:as to_m'1ke. ~Jle:vol~a.ge·level of 

:.t;h~ a1p,lified v.olta.ge· lowe.~ than the.voltage V, of the poller 
suppl'f· batt.•~~ 7 .· . . 

Thus, the. voltage ·V,". vhic·h is .. lower than the 
voltage v, of the power suppl.1.bat;.ery·.1 and ha:s dro~ped from 
the ba~e yoltage of" the tr~nsi-stor 113 by the volt~ge between 
the .e11.itter· and ba~·e (about 0.6 to ·o. 7V). thereof is a.pplied 

·tp. the.drain:v~lt~ge ~erminai .of the high .power ~iaplifier 
2. . . . 

The. cQn·tro.l. uni'~· 8 ·generates· the voltage V .. for 
tbe.~ariab~~ .att~~uator:9r the ·control voltage vb for the 

:var.iab.le power driver. aiap}i:fi~r 10 1 the control v.ol tage Ve 
· for· the voltage conv~r:ter· 1.1 and the re·ference voltage V rer 

.. for the relative error .amplif.ier 6, in accordance with the 
·control signal.Sut·inclu.ding.a.burst tillling command and an 
output" ''PO.~er setting ·CPllma.nd" from ·~he base. station. The 

· .·· b~rst· tlaing comm.and de.si·~nates ·the ti•ing. of t~e n.ext 
transm.isai'on burst. ·and ·the ou~p\lt power setting.comm.and 
designates.the output lev~l of. the fr.ansaiss.ion burst.s.ign.al 
.so~t." Als~., ·.i'n· th~ :sa•·e way a.s in the '·appar.atus of Fig.· ·5, 
th·e de:gree of .attenuation .to be· achieved'. ·br the vari'able . . . . . 
a~tenu~tor ~ ls con~r9lled so as to cause the input to the 
detector,5 to be at· a constant level ~ithout depending on 
~he. tran~Jllisai'c~n burst signal SeuL• As a result, a .broad 
dyna1ic range can be realized tor the detection·s1ste•and 
~he detection sen~itivity of the detection system can be 

:held to a eo~stan~ level·regardless of the transmission 
· power. Furthers in the ·same 1(ay as in Fig. 5, the output level 

. I 
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· qf .t~e. va~iab·i~· power .drive·r am.~lif.ier 1'0 is. controlled to 
. optiaiz·e tbe· input· level of the high p.o.wer amplifier Z in 

. · .·o?-'de~· to ·hold the' contr.ol seusitiVi·tY of the high power 
ai.pl i"fi~r z relative t~ the tr~~s~iss:ion output power 'level. 

. . ' . . 
· · : ·the·~peration of the bur•t-type·transaission 
· · c.ontr·o1.·a~.pa.rat~s :qf P lg~ 6. is exp.lai:n~d next with reference 
·:.,-to :'f.-igs. 7A, 7B., ·7C; ·7D. and 7.E". · · 

' . . . 
The relat.ive. error &$plifier 6 c·ompare·s the 

.-.reference .vol tag:e::Vr.r .a·s ~sh9~n. i:n .P lg,· 7.A with the··de~ected 
. · . . . .. . .>.y,µl ta:'~ v,~·t:" ~s ·.:show~· in 'r·ic.~ TB~ .. to ge.nerat.e ~he error· 

. . "· . : ........... ~~.l:t'a:(e. y error.· and"':t.ra.lismi t it to. the gate terminal of the 
· · ·· · .... · ::.·lii=Kh powe.r ·allplif.ier 2:. T·hus,:the transmis~ion.bu.rst signal 

. "Snt ls C.o.n.trolled.by t)le·feedback of.the err:Or volt'age Vu..,,ri 
:. ::,~o: tlia~ ·the de:tee~·ed voi"ta~e V4et i's. brought close. to the 
· .ref.erence voltage V r-rrr'· As ·a result, ·as .. shown ·i:n Fig. 7C, the 
.. ·w"avefo.rm 

0

0f 'the tr~nsmission burst. s'ign~l' s~., is' br.ought 
· ":'close to that of ~he ·:re·ference voltage ·vrar• 

: · ' A ~o.nsidara.bly laJ-ge va'l.ue can be se\ected for the 
·, 9los·ed loop baud .of the .lo.op :provi.ded t.hat fixed env.elope 
.·~odul.a.tion such as GMSK is in place as in the embodiment. 

·'4'.he loop ·is .'desig~ed tio .that th:~:.'ioop.response (loop tim.e 
c·onsta:nt)· is faster than the burst ti.Ji1.e and slower than the 
-~rm.bo°l rate~ ·.and tqe loop .'constapt i's selected so a.s· to make 
the circuit follow a· high speed burst including ralllping 

·stabl1:-a.t high s:Pe.ed·. . . 
. .:_In ·llOr.e detai ~. th:e r.efere·nce· ·vo 1 ta.ge. Vrer has· a 

· .v~n:e~o.~u· ·obtained by convoltit.ing. the ramping o.utput. 
>enve'l ope "waveform .at the rising a:nd ·fal I in:g :·time periods of 
the.burst and.the ·rectangu~ar ou~pµt .envelope wavef~rm at 
the s~eady.-.s'tate·burst peri:od on.a time base~ Tiie·xoM or RAH 

<·in ·the cont~ol unit ~ s.tore.s a loo·kup tab~e showing the 
.c.orrespondence· between the. :r;efer~nce voltage V "'' an~ the 

. transmission powe~ level shown in ·Fig. 7A. 
· During the steadt~~tate bur~t period> the 

I'.'efere.nce vol,tage·y .. ~f is"held to a level whlch corresponds 
to the level of the det~ctei:i voltage v •• t in the steady-state 
period for each trans1dss.io.n paver le'll'el, provided that the 
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. ... bui.st" .s~gn,l ·s·.·.u.." is .~t a·. ievel jrhich c.orresponds to the 
·transa.ission :power :le"el" spec-i.ti'e·d .by the. trans•ission 
powet le~·el ··s.~tt-ing c.9••.and·l~ tha ·steady:state burst period. 
Then .. ·:the con_t-rol ~ni~ .. 8 r;.etr.fev;e.s .. th_e·refer~nce vol.tag·e Vrer 
co~r~spQndi'ng<to' the trailsmi$'sion p·ower le,.e-t: .speci.fied by 

.... ·. . 
. th~ .t~alism.i'sston°pO·~~r· s"~tting" coJimand.fram f~~ lookup table 
:·.~d 10.utputs·i~.· to· th.e. ~.elat:~·Ve e;.r~r·amplifier· 6· at the 
:. timing" s~ecifi ed "by ··.the· burst t'iming ;. · · 

· ·: .. The ·r~H._t .. i ve .error a111H i"f i er 6 op er.ates to 
.. :. de~r.~a..se t:h~ ~rl:'or. . voi tage: V '"'•~ to be ·app l .i".ed ·to: the high 

p.owe;r.;ampl:ff·ier z vhen ~~e. d.~'t~cte~ voltage v.,~t ts· higher. 
th&:~.:.t~e r~f~~.en~e v.o.l tage v ... :r_,an'd benc~ the tran'sm.~ssion 

. b.~r~t ~tgnal· S111t· i.s higher than .the de.sired .level in ord~r 
·. to ·decrease the t~ansmis·sion output power leve·l of .the h'igh 
· .p,6w.,a·r.amplifler ·3~·: .. on:the o.thet.'h~nd, t~·e relative error 
· · ampi'.i f i er ·1 operates to . .-in.cre~~e the ·error voltage V rer to· 
. b~:·applied to the hig;h outpt pov~r .a~plifier z when the 
·de'tecte_d'voltage v.tt. is lover·than the ref.eren~a··:vol.tage V~.r 

·. a·nd ·h~ce. the .trans.mission burst s·ignal- s~.t .. is ~ow~r than 
the 'tie-sired. level.· in order to. i'ncrea·se the :transm.i ss ion 
outplJ,,t pow.er lever of. t~e hig~ power· am.pl i f·i er 2. . 
. · Th·e., gat~ voltage· 't.erminal of ·the ·high. pow-er ~ 

.. a~plifl~.r 2 is·conn:ectecf to"the ga.te.of the trans.istor 
. :. , 't:ipical'ly,· locate4 at the ·last sta.ge inside the high power 

.. ... _:;:. " .. &JJ'Pl'.iti.~r ~·;· .Tlier.ef.or.e, .the.-output 'l~vel· of the:. high p.ower 
.. <·.·amplft-ie.r. ·z c:hanges· i:n ·a.cco~da~~e vi th. the er'ror vol t~g.e . . . ' . . . 

vn~~~·· . ,. . .. 
Thus,· t-h.e. tran.sm.ission bur-~t signal s .... is 

auto~~~icall7 ~ontrolle~ ·to"be~ome equal to tha·delired 
. :'.~r~n.~ais~lon ou~put I .. ~vel 1i1c·i'~~ing- the .. r'-mp.ing waveforms 
· .. before and after the st.eady-stat~· burst. as shown in Fig. 'IA, 
. ~n ·r~sp_onse: to "th'e er;ror. voltage "v el'l'Qt• . 

Thu~:. .in t .. be sam:e·.wa.y as i'n th.~ apparatus of Fig. 
5, ·Si-nee th:e dY:na~i.c range -of the de.tecti·on. system. is 
b'r·oadene.d. ~, ... c·oJitrolJin'g the" varjable . .&ttenu&tor. 9 ·as 
·described above·~ t.he ,app'aratus. ~operates at.ab'l7 o~ a 

• I • 
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reprod\lcfb.le -b~~is regardless of the t'rans1lis.sion output 
• • ••• "• •·. • ·1 • . . 

·pov.e·:r . .fe~e.1. . . · · ·. "· . . . .. . . . 
~ '.: . •· ·:·In ".addition. to ·the .. above-described feedba.ck· 

.. ~.~11trp.l .f~r ~an·tr.9liini :.tb,e'.output- of the: hi_gh P.ower 
·Al!IPl~°t·~~r,: ·2 by :111ea·n.s .of· tll;e ~er~Qr VO}tag~ V•Hctr··frqm ·the 

. ·i"ela.tiJ~· ei"fOt ·S:mp,lifi.er 611 th~.COri~;t'Ol Unit ~:gener.~tes the 
... ~Qntrol. :vc;>l_taige vb to ·pr_ovid~· ,feed ... forward cont~ol for 
·. 'C.On.t·rol.l'ing'·:the· output· }eV..el o{ t.he ·Variable power ·driyer 

.aipl:if i~t 10 in. such a .way·· that ·-.the .high P,ower a.1pl i fie~· 2 
· :h~s-·a s.~b·sianti"ally :Qon~tari.t ·c<introl sen·s~t:iv·ity 1evel 
.· ·rela.t"i.ve "t.~ .the· desi.red tr'a.n.smission. power level-. · :· . . ··. . . ..... ·. . .( . . . ..· . . . 

- : : ·Thus,, in. "the ·Same· wa.y·as iu t.he ·a.pparatus of Fig • 
: . s·, vi ~b. the .arr.angem.ent ·for c;9ptrol l ~ng ~be det.ection 
· s.en.s.iti vity of the detection· ~r.stem· ~and the· con.trol 
'.sensitivity of· the .. _. high ·p.ower ·imp If f (er 2 by. way of the 9pen 
°loop. depending o.~·ea.ch selected transmission .output power 
level, using the c-ontrol vol tage:v. and v. suppl i~d· from the 

· control .unit· 8, vi-thin the :.closed loop fee~ba.~k co.ntrol ... . . . . : 

sr~~e~.including the detactio~· system and the high power 
· .am.~ 1-~·f ier :Z··, it is p.o:w po~si bl e .. to .contra i the power ou.tpu:t 
·stably.'- and accllr.ately during the st~ady-~tate ·burst . 

... hi"~luding. the risiing and· fat.ling time periods. of the 
· .t·r.an.'smis.sion bur~t._,.· ov~r: 8. wide· d7na.111ic· ·range ·of power 

.o.utput. · · · ·· · · ·. · · · 
• o o I o o ' ' o 

. ·Under t~e above"'."')te.nt~oJ;J.ed .con~ition, _gene;ra.lly, 
".:a..:1)hase .. aodu,lation (PM) :f.luctuation· regi"_on exists a·t and 
• J).·~·a~· th'· OU~~~t .. satµrati:on'.pofnt ~f tbe,l~.~g~ 'P~Yer aapl if ier 

2-.. In:'orde~ .to.a\'o"id the PH.·f1u:ctuatio1i-.region· ·while. 
e·xploi ting the h.i g.h·-accurac1 A'P.C, the voltage converter 11 
ia· pr.ot-ide~.. .. . 
. As ·shQ:vn·i'~ Fig~ 7D,. the cpntrol voltage V~ h~s 

.. tvo potentlal le'V'.els i"nc.luding a c~nstant potential level 
~~.ich. corres.ponds :.to. the p·o,e.r supply. vol ta.ge V,' iD the 
:st~ad:r"".'st"ate ·bur~t period ~roa. time t~ to tiae t3 and a high 
. p:~.t~ntial level ~or incr~asinf the power ."supply voltage V ,' 
··-~or a .. ah:o.rt i>~riod.of ti•e befor~ ~dafter the steady-stat.e 
)nirst' period inc.Iudi ng· tb·e- rising: and .fal 1 ing. ramping· time 

• I ' • . • ,' ' '' 
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·per·iods 'from time·tl to time t2 and :from ti.me t3 ·to time t4. 
. ·. .. ~~e. c.on~rol voltage y~. is ampl-ified .by the in-

.. Ph&JJe voltage a.m.pl:i-fier ·i11 oft.he voltage. converter 11 and 
. i.:S.:8.llP)ied ·to. the.··base of ·.transistor 113 after passing. 
:thr·ough·the·voitag~ fol lower lll.··A.t t~is time. ·the. in-phase 
· ·~o·ltal~.:a~plifier:· 111 oper.a,t_es so a~ .to cause .the voltage 

level of the amplif.ied vol'ta,ge to be .lower than the output . . . ' . 

Volt~g.e leveJ d; V,,of the .'POWer ·supply bat:ter.Y ·7·." 
. : ··. . Thus~ .the yoltage .V,~ which .is· .lower· than the. 
· _Q,\ltput· vol t~ge V~ o.f. t.he ·power ·.supp.lr ba.tte'ry. 1 and has 
dropp·ed from the b'ase· 'voltage" ·of the trans'i stor 113 b7 the . . . . 

. :~o·It•ge ·between .tfle e.~itte~ ai;id the bas~ of the transi'stor 
= :113 i~ ~~plied· to th~4ra~n voltage.~ermi~al ~f the high 

: ·~:powe.r ·a~plif ier· 2~ . . 
As the voltag~ ~onverter 11 ·is.controile~ by the 

·contr.ol unit 8 so _a.s to·. ·in~~e~se th.a pow!=r supplf ·val ta~e 
. ·V/ for a ·sh~rt period o.f time before and a.ft er the 

~te.a.dy-state ~urst period including the rising 'nd falling 
.. rampi.~g ·time periods,· the satura.tiqn .Power. output of -the 
.. high powe~ ampllfi er 2 is rai-sed only for tha.t short ,period. 
: · · · · Thus, the .oper·ati.ng p.oint of ~he ·high .ppwer 
. 1uap.l.i_fier_ 2 -in ~h~ ~-9\irse·. of-' mQveme~t of ~he trans.mission 

b~.r.s-t' .s lgnal · S°"1 ·from· the r,i sing .r.a~pfn.g 'time p.eriod to the 
ste•d1-state b.urst. ;Period ·or fro~ ·th~ ·stead1.-state burs.t 

· perlQd to the falli°n.g ra11ping .. time·p_eriod is tem.porarilr set . 
. nqt in :the sa.~u~at:ioif region ·but i.n the line~r. reg'ion· rh~re 

. ·the> output ba.ck.~o'f:f'· is ensured. 
0

There.f~·re·,. th~· saturation 
point of the high~po.ver a~plifier i can b'e controlled in .such 
a war that a·bru~t· fluctu~tions in the amplitude ·envelope 
which occur inside. the high power ·amplifier 2 at ·and near 
the· burst-rising and .. ~a\ rtng time pe·rlods do not intersect 
~he ~hase fluctuatiori regi~n. As a result, any possibla 

.. ~egradation of signal recep;ion due to phase fluctuations 
(phase _error) of the high paver ampi~·f ier .Z.can be suppressed 

· and· the Q.verage phase error (or the maxim..um. phase error) of 
the transmission burst can be confin.ed withi-n an allowable 
range. 
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.. · S~nc~ ·a.- pha,e· "er;ro~ on t~e part·. of the 
trans111.i.~s.ion bur~t· degrade ·the 'signal ,r.eception.a.t the other 

. 'end· .of the.'·com~un.icati.on .iine . .- the present ··inventi'on can· 

. s~ccessful 11. ·r~~~dies ·.such. degrade.ti ~n. · 
· .. :. ··. .. · ¥o~e .th~t the.·c~ntrol ~Qi"tf?.ge .. Vc is.set to a lower 

.... ~·.l i.i.t Jn .order to e'ns·ur.·e ·a ·desi retl·-.tri.As.mi ssioµ 011tp-u t power 
··Tev.el" ~n th~ .~t:eady-~tat·e. hur·st p.e~iod after the rising 

.. :.'r:a·mPi.n_g·time. pe~iod. so ·as· to. cause ·the :op~rating point of 
.' :ih~ hlgh. p.o.er anpl.iJier 2 to ~ove. fron the linea.~ ·region 
... t~ ·the s:aturati.on region·. As. a· result, the high p_over · 
a~pl{f~·er & can ~pe~~.t.e ·r~ll~bl.7 a:n·~)ighly effi~ieritl.y in 

:· tbe .. ste.a~r~·st.ate h.urst peri~d wh.i c~ const·i tute.s a~most al I . 
·af ~he·. tra~smissi9n ·bur·st ·signal S1111 t so that. a mobi.le 

· ·terminal' i{lcorporAting .the t.tans~·issi-on ,Pow.er control 
~pparatus of F.ig. 6 can ·eff.ecti vely prev~nt· an1 unnecessar1 

. ··ri.se ·in the average· pow.er consum.pt'ion. 
· ·Additionallr, the ~hinge. in the power.supply 

"v.oltage .v,~ in the c·ours~ of ,moveJllent trom the rising ramp.ing 
. = thre 'periQd. ·i:o the steady-state burst period or .f.rom the 
_stea~y-state burst pe.rio_d 'to the fa.l ling ramping time period 
is·co~trplled by 'the·control unit 8 in such a w~y that the 

.· ·tranell\lssi.on burst ·~nvelope_ -is_s.tabfy controlled by 
'feedback. c·ont'rol to draw .. a .continuous and.moderate envelope 

.··~·oc:us,, :s9.t.h.atthe.transmissi.o~ burst.env-~1-ope does not give 
r.ise -to·any inflection point as a r.e.sul t o~ a change in the 

· :'powe.r ·~Uppl:t :rolt:age. v;. -..:. · · . ·. · 
... · . As shown·.·in Fig. 7D) such cont'rol can be realized . . . . 

. bJ ca~sing the re~erence vol ta.~e Vin ·to become in.cl ined in 
the.co~fse·of movement.from the rising ramping time period 
. ~o the steady-state burst pel'i·od or -fro_m the steady~sta te 
burst period to .the ·~al ling_ ram.ping time .period~ 

Note th~t if the pow~r output of. the high power 
ampli-f·ier ~ tlu.ctuates due· t.o a. change in the supply voltage 
.V,' a .such f luctua.tipns in .. the powar output are sufficiently 
compre~sed by high~speed AFC 'feedback control and do not 

. gi VB ··r.i Se ta an7 . pr.obi ell. • 
. As des er i.bed' above. in th.e first embodiment, it 

... 

.· 

I .. 
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. . . . . . . .;·· . . 
is a..prerequjsite .in a .radio transm:itter inoludin_g the high 
·p·owe.r a11plifier.· 2 ·parti.cularlr adapted· to a11pl if1 and · 
::burst~trans1dt a modulated wave· (such as GHSK) whi~h does 
.not invqlve any amplitude fiuctu~tio~s w.ith the·TDMA.ra.dio 

· ~011u11u11ication ~-,-&~em that h~ghlr st·a·ble. accurate .and. high· 
·speed. APC be used ·to 11aintai·n· the level of "the output 

. cont~ibing effective bit data for the transaisslon b~rst 
wave· in th.e stea~;-..;state .b.urst: period to a· cpnstant level 

··ave.~.a .s.ei"~ct,·ed':wide_' ~U.~P.Ut rang~ and that -the· d~i.ver 
··:·a·p·l i"f i er· 10 an'd· the ~det~ctor.. 9: be control led b.:r feed~ 
.-: .. fo.rwar·d control· in·response .to .the tJ:'.insmisslon outp.\lt .le1el 

:fn 'ord:e~ -t~ maintain"t·he'detection s.en·siti.vfty of. the 
. ~:detect.or '5 and. the' ~·o.ntrol' sens.{ti vi tr' of the ampl ifi"er. z 
· ·a:.t. a constant: ·level ·over a "wi'd.e d1nam.ic range as the loop .. -:: .. ' . . . . . 
· .constant ex.isting in th.e feedbac~. 1 oop. 
. . Al so, .. in the f_irst. embodiment, it is a . 

· prerequis-ite that the output envelope ramp'ing be con:trol led 
· smoothl"y on ·'the· ba.si s. of the high spe.ed ramping waveforms 

.".. t_~:"a.t .ate· Qbser·ve·d in .the. rising a~d· falling. time· pe~ iods .so 
~s to. tn.eet the require11tent of producing ·a wide ·range for .the 
t·r~nsmission outpuit:·pove·r i'evel ~nd preye_nting di.f.fu~ion of 
the- tr.ansient ·:r.requency spectrum a.~ the ·transient response 

. ti•~·· while satisfyi°ng"the time-to-:-tra.nsient response mask. 
Further., i·n order not to prevent the tr&nssission 

··b·u~~.t. f-ro~·pr._o(1ucing ~ny i;iha·s.e erro~j· the voitage. ~onverter 
. · 11 _i.s :Pr.ovi°de~. so that t.he. supply voltage V,1 of the ~igh 
· .Pow.e.~,.amplifi.er. 2.rises only in· a short period of time b.efore. 
·an~ after the stea~1-state burst period includin·g .the risin.g 

· :ari_d fal 1.ing ra.mpjn&' tine per.iods. Thus, the saturation po int 
·of.the~high power ~•Plifier·2·c~n be co~trolled in such a 
w.~Y..that 'abrupt f lu~tU:~tiqns in .the amp l i tu.de envelope which 
occu~ inside the high po~er a•plifier 2.at and near the 
burs.t-rising and-falling time periods do not intersect the 
phase f luctu~tion region. 

The pha:s~ erro.r of the transmission burst. which 
.· is produced as a result of phase fluctuations of the high 
·p~w.er a11pliffer 2,. is ~·problem unresoived by the prior art, 
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... · ·. ·~~.~: tllu~ .:the ~·r.~s.e~i "in~~.nti:on pr.~~.o·~es .. a· nov~l· techni~ue 
'· . . . . . . . . . . . 

. . 'f·or. con tro'l lint. the .. s.upplj vol t·age. v; o'f .. the high power 
· · -ampltt:i~r. .·£in ."or~J:er ··to.:so:1,.e·".ttie::P~·oble11.. .. · . · 

. · ··. Acco~d.lngly, in·. f·~r.st, ·~•bod·iaent~.· the 

•' . . ... 
.. .. ,._. 

de.ir·ada.tiop. i~ 'th:e ·.e.ffi~lenc·; of·. the ).i~·gh poJer: amplifier· 

. .. 2·.due· t:o ·-the iieans · f"o~ ~pre.vent-in.,:.phas·e ~luctuations i·s 
·· 1 iml te4 -.to: the sho~t· ·period .~f.· thu~ lief or~ ~nd ·a.fter the .. 

. st:.ea4r::-st&te .. bu.rs-(p~r.iod inclu'dini tlie .ristng anc1;. falli-ng 
·· taapin:g ··.t~111:e·.'periods ~o ·~h.at ·the above ·problem. is .over~om~ 
· w"i thout i.n.creasjng the avera.ga· power con.sumpti on of the 
. ~n.t:i~e· 11.ob.i l ~ .. ·terJ!ll~.al ·• · · · . · · 

. ·. · ·. · In Flg. 8,. which i Uustrates a:·second· embodiment 
. . <of 'the b9-rst:-type tra.nsmf.s.eion' co'n~rol ~pparatus a.ccord'i.ng 

· · ·' .. · t:O .. ~h~:present ~nvte·nti·on., while· ::the opt~m·u~ input' level of 
.the. :higli power a11p.lif.ier .2. is ·selected· by m.e~ns o~ the gain 

· contr~l ~f the variable. power drlver a•Pl1fier. 1-0 in. an 
. a.:ii~log.f~~hion in 'lg~ 6, it .. ls sete·cted by.'m~ans of a digital 

.· .b-seband l eve.I converter .12, in .a ~i"gi tal ·f a.shion in Fig. s. 
· .. :~~s~~· .&. .. fixed gain dri-ve.~. amplif'ie~. 10" is provfded instead 

of. th~ v.a.riabl'e ·p.ower· 4rive.r a.mp·li-fier 10 of ·Fig .• 6. 
· Hore $pecifica(l~i ·the·digttal·baseband level 

conver.ter· :1.2 · v.~~~·~bly ·c.on:trols·· the lever' by .. chan·g.ing .the 
:~u~e~ic~l Jalue~~~f the~t~~ dig~tal :modulated waves I and 
:.Q·· o_I the. b~seb.ancl .. 'i.n a:~.Cot:4anc.e with a digital level .·. 

• ~ . . • I . : • 

·, c·onyer.s·r.on signal S;rf·rom:the.·control unit 8. the .ROM a~ .RAM 
. ·.'J.'P. .. .'.th.~ ·~o~~ro l '.-u11:i~: ·.a· stores ·a·. l~okup · .tab.I e'. showing the 
· .. co-r:re·sponden·ce betJe·en the 'digi til· baseband sign·al I a:nd Q 

<:a:dapte'd to r:ea1tze·:tb.e:.optiitum...inpuf1evei. of the high.power 

". ',aJD.pl ifi·er z ~nd'· th.a s.el ~ct·e4 tran.smi ssion. outpu,t pow.er 
-lev.ei.··. · 

The.contro! ~nit 8 output~ the dl~ital level· 
· co~:ver·s.i-on signal .S/to the di.gft~l b.aseband le:vel. converter 

lZ ·i~· ~uch a way· that· ·the optillum input level corresponding. 
to the. t.ran·~mi'ssion outp.ut pove.r level· specified .by the 

. t.~ansmission power .~etting. com.mand· may be obta.ined for th·e 
~i"gh powe·r· · a;m.pli.f\er .2.: 

.The 'opefa.tio~ of the. contr.ol unit 8 of Pig. 8 is . ·. . . . 

•. 
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· t~e Qame. ·as.· the ~~nit~o·l unit :8. o~ Jig. 6, except .. that it 
:. · ,,~era'te.s the .dig·i:tar. le.vel c.onver~ion signal S11 and d~es 

.not· .1en~rate :an1' ·.contro.l :~ol ta.I~ Vi.. 
· ·. The ·burst-t1pe tTansaission paver cQntrol 

"·:a.ppa-ratus :o'f.' ·1·11·. · 8 inc.ludlng. th~. :digital. bs.s'eband 1 ever 
. .. :;c:onv~~r.t.er: iz "and: the· 'tr.~uis•ission· ~o~verter. 1; c.a.n be · 
.' integr.~ted in a S

0

illpl~ na.~~.er. ~O .. C
0

0~trol:t~e:mobile ter~ina'l 
· ·:rn .. a·.repr.oduci'bl~ :fashion ·at. low .. c'ost by carrying· out the 

": .. :::op(U-t.t.ion ·Of :optt.~·i"z .. ltig./the i!)P.~i°t l~v.e'i of. th~ high j)OWer 
·.<~~~m.p.iifler. 3 no·t' by·· u~i'nr' ·a 

0

hi.gh .. f·requenci analog, te·chnique 
'.::but "b.y· using· :a' digi:taf. te~·hn.i'que •. . . . · . 
... · - .. 'rn r1·.,,. '6·.~nd .. 8, ~~~.:Valtage·.c.onv~rter 11 is 
· .. ·forme.d .. by .a. ser.i'es dr·opper, ·thus providing an· a.d·va.nta.ge that 
. . t'he·manui~ct.uring. cost: can b~.rel a.ti ve i1 ·i~w. Howev.er, ··since 
,. \lie ·~s·e of· the ND·N~type t~ansi s.t·o~ .. 1 i3 designed ·f o~ a:la.rge 
·. · .el~ctric. curre·nt· ·e~tai·l·~· a.' lar·ge·. power ioss betw~en the 

. ·c~l lector. a·nd e·m..i ttef ·th.er.eof ,· th~· pow.er s·upply· eff.i ci ency 
· .. i~ .. s·~m~what l·o~ .. ·Al~o, .a .voltage .highe·~ tha~ .the· ~utput. 
· ...... vQ'ltage Y, of the. po11~r supply b~tterr·.7· i.s n9~. avail~bl.e • 

. tn Fig. 9,. which i's a· ci.rcuit-diag.ram of·a 
~ ·aod.if icati-on: .6f the vol'.t~ge· co.nverter ·li of .Pigs. 6. and 8, 

· the voltage. conver.ter 11' ls constructed by' a s.wit'ching 
. regµ~ator 91 ~nd.an ~s~illator 92 f~r supplyin~ a clock 
.. ·.sign~l t"o the· swi-tc.hing'.regula~or 91, thl).s improving the 

. ._. po~e·r .s~l!P~Y .e~.fi c~en,cy ~nd .~he ov~rall eff i.ciency. ·Al so, 
.· .. -.t·li~···~~pplr vo.ltage .y,• ~f . .t'~e .. hi~h· pow:er amP..lifier z ~an be 

"· :.r~-i~ed abo~·e t~e OU:tpU:t :V~ltage ·V; ·o.f. the paver supply 
b"at.ter7 ·7 •. . · . 

· · · As ex_plalned.herelnabove, according ·to the . . . . . 
. present i~ven:tion, in or~~:r. ·not. ·to prevent .the phase error 

· · .Qf a· ~~(lnsnission "burstfrom, bei'~g· generated. the vo.l tage 
. c~·~v~rter is provi.~ed ~to r.a.ise the power supply voltage only 
·f~r .a short time period.be~ore and after a stead1-st.ate burst 
i~cluding ~ising and falling ramping tia~ periods. 
Ther·etor.e., .the saturat.ion poin.t: of the high power amplifier 
.can be controlled.so that rapid fluctuations of amplitude 

·. en:velo~es .. within .the hi.ih.~over .~mplifier occurring near the 
. . ~· . 

. . . .:· ... ~ . 
. . · .. .. 
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: ris.fng:~n.d. fal~l i·D:I l'.a.aping t'iae.Pet:'i.o4s do not intersect the 
. phase fl.u·ctua·tio.il zon~.. . . . . . . . . . . 
· · . · . .. As. a ~e,Jtl.t". · a.nr· po11sible degradation of signal 
:re~ep~lon du~-,tci th·~ p~astrfluct1:1·atious"(pha:se error} of the 
h"igh po~er a•pli:ti'er can be.suppre'ssed~a.nd·the ·ave·rage phas·e 

· ·e.rro~"or"tlie. ·1la.zi11um. p·hase.:error ~f· ·the transmis·sion bu~st 
.. can 'b·e conf.hied wfth. an ".al 1-owabl e range." . . . 

· · · . ·. .Al.so~ ·a.:~ii:ed gai.n .~riv.er· a.lu.pl i-_f i !!i'. a.nd a ~Ugi t~l 
h~s.eband level ·co.n.v:erter ·i.r.e :provi'ded. in' pla~e. ·of a. variable 

(:·:i>.~-~~r.'·'drlver:·a•pf f:t-ier ~- .A.s'·."a .. restil.~, . the -~pti~i"zati.on of 
· .i~ptit. "i e.~e.l ".o-f th·e.· sa.~\ir.ati.on· ·type hJgh power· ·am.Pii ~i.e~ can. 
· b~· re&lized·~:n ·a: 4i.gital f.~shion ins·~~ad of an 8.na:log fa.siii·on 
· sQ '.th~t. the transJD.is·s i·Q'-1. iiower ·con~r-ol appa~atus can be 
· "integr~ted ·in· a-'s.i11pie fA.shion .to ·con~rol the tr~ns11lission 
. p:ower on a highly r~produ'~ible.:bas-is .'at lolf· cost. . 

.. . . . : . ·iur.ther.: when ·.the .. s~pply .vql_tage. of the . 
· ··satur.~tion: ti,p_e hi-gh ·11oj;e·r .8.m~~iff.eJ.' is· set to.·tlie .lower 
... ;,li1dt "value i.n order to .ensur'e· t·he" desired trans1lission 
.· ~utput p~ve/ "l~~e·l· in. th~ stead;-.state .. b~~st. period," the 
h.fgh.P.~)J~r a·mpli.~Jet. :ca:n ... 11e ·o"(>er.ate.d.highly efficiently in 
"th'e steady..:state .burst' p·erfod·which c.onsti tutes "almo&t al 1 

• ' ' • • • • • I ' o 

th~ ·tri~s~i~sirin.~ri,~t »iri~~~ so th~t any unnecessary · 
b1c.r·~a:~e· .ii:ii·· th:e· avera.ge .. PoJ(.er ·eo~sulllp-t.ion· by .th~· _ra:d.io 
tr.a.nsmi t_ter· in.eluding.th·~ transmfsslon·output power c·ontrol 
app~~at"Us· accQi'dl~g .. to ·th·~·. inv·enti on can: be pre:vented . 

. · ::._ · · . · ·: . Addi't.io·tiil lY , ... sinc-e···th·a· voltage· converter fs. · 
:.fo:raed." by_ ~ eerie·s "drop.per,. the:· -v'oltage cpnverter can be 
·p,,rep.ared ht·a simpl~ aann~r at lo-,r c~st·.· .Still further, since 
the v~ltage ~~n~e~ter is~formed br a switching r~gulator, 
the SU:PP 11. voltage .can b.e ra.i.s.~d .above the output vo I tage 

. ot ·th~·power sup~ly bat~ery of the radio transmitter. - . 

· . 



I ~llf $/ff II, U~J U Uh 
.. 

. . 
~ ..... 

'• I~ Oo I I 

. . .- . 
: '.• 

· · ·, ':. L : . .t ·burst-type .tra..nsars~(ion. outp'l-t. powe.r c.ontrol 
.. ,.; . . . .:_.~ppar~t~s .. :co~p~~~~ng.:: . ". ... _:. · "·. . 

' .· 

... 

... . . 

· .. ·:-.-.:. :· \_·· .· '.. : an v.ariable powe-r. dr-iv.er-.(.10) for ampl.i.fring 
·a·: ~:Qd-~-la.:ted wave ·:s.i g_D:al · .( S-1~-); · . ' · '. '. ... . · · 

": .... . : .. .. ·: ... : :a satlJ~:&~iojl type_.h·tgh,pove"r..a.m:~l.ifier (2), 
... -..~.oJlil.e.c.ted·t'.o ·s.aid ·v~riabl~ po~er: dr.iver, "for· 11;mplJf1lng an 

~ji:tp·vl·.sign_ar ·~f ... ~aid··v:ar°f~ble". pove( d·r;i·ver.;· · . · . · 
·:·. ~: ... ··. ·.· · ·. · .· .··. ~·dir·~cti-onal:coupl_.er (3).1 co1inected to sa~d 
· ... satur-&ti.on·t1pe hi.gh :.po~er amp.I i-fier,· fo~· taking out a 'p_art. 
·. Of· a·~ .oqtp.Ut .sign.~1-.of said high power am.pl i f.ier; 
. ·, _·: .... ··. ·: . . a vari·abl~ atten~atar ("9)~ con.nected to said 
· d·i ~ei;t~ ona:l coupl.er ,· f·or.. receiving .th~ pa.rt of the output 
sig.na.l of sa.id high·."power· amplifier; . . . . . . 

. ·~·de~ettor (5) c~nnected to-said varjable 
.... at~enuat~>r, a .de.gr·e.e .of ... att~nuation Qf s~i.d variable 

. a·itenu:Jt.or b~in~ regulate( to .caus.e a.n i·n:pl,lt level of sa.ld 
o o I o 0 

:dete~tor tO' b.e con,s.t~~t; · 
. . ... .. a relat-i ve "error ·a~pl-i~ler (6), .connected to 
said. · .. detector~ tor c·oJllpa.rlng an o·utliut .. signal of said 

· .. ~etect"or vi.th a reference yol tage . (-V nrl. h:aving a ~teady­
. stat·e bu·rst waveform including ris.ing and falling. ramping 
;. ... a~ef~r~s· befo.:r·e aid after said steady~sta.te vave.form.s io 
· ··g_1!·~er.at-e an··;·err.~:t ·~o~tag~· (v.~rrar> and· transnii·t· said· error 
.... :v:.p.lt"ag"e .,ta an. i~p~t. of-· .sai~ s~tura~lon type hlgh power . 
· aiplifi~r, thua.Gorit~ollin~ the o~tput s~gn~l of said 

saturation _type h_igh pov~.r a11p_li.fier so t~at the o~tput . 
... si.gnal of ·said detect~.r ls·brQu.gbt close to said referenc.e 
vo~tage; and 

..... . . 
a vol t_~ge . co11;verter (.11), conne c t.ed to s a-id 

~·.saturation"type higb po·w.~r .. am.p.i"if°ier. tor.supplying a .power 
·.·s.upply· _v9l tage (V/} to sa.id saturation trpe high power 

.amplifie:r so "t:~.at a._saturat:lon· ou.tput of. said saturation 
.... type.high pow~r a111plifler .. is r.aised·only for a. short period 

befor-e ·and aft.er ·said· s·teaci;·-state. burst waveform. including 
~aid.rising and_falllng iime pe~~ods, 

. . . .· . ... 
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:· · -~ ::said.'vari~bl~ pqwer.driv~r be.ing co:ntroiled 
'to' cause a. cpn:trpl .sens'i ti v'i ty· of. said. ~a·t·ura·tion .type high 
p~w~~ aapliiier:~o be ~onstant rel~tive to a transmission 
leve.1. 
· · · .2. · .· The· appara.t:us. as· se.t· forth: -in· ·c l'a.im .1, further. 

· ·comp~i sing-~ ·~~lnsii sslon;·conve·rt·er ( 1:') for ·mo.dula:ting two 
-d-igi t~-~ .. b.a:seb~'nd ~ignais .. ( ~·. Q~ .to generate sii~ ~adulated 

.- -~i{nal •. . . 
· -: .... · .' 3 ... · The _app~r~tus .:a._s se.t::fort~ .-rn· .clal~ 1; .wherein 
· >~a°i.d power .suppl°f vol~a:ge ·supplied by_aa.)d,•Q.l tag~:-converter 
·.· "to:~_ai~f:·sa.'turat'i'on type :h.fg~ ~~w-ei< ~mpl if°i~r,·-dur.ing ~ pel".-iod 
."' ·.'O.~.: said. s'teady-:s.tate. ·burst-~8.vefor• 'is a "low"er -I im_i t ·value, . 
:·· th:iu(·ensurli1_g a. d'~si.red t.ran'sm~ss.ion po_we~· le.val of s~id 
··sa.t·u·~·&tion ·type· b·igh·.power ·amplifier. · 
. -: 4~- The. _appa.ra-tus .as:.set ·f.or-th in .claim l_, wherein 
s•i~ ,~lta~e ~~~,~~~er com~rises a ~e~ies dr~ppe~. . 

s.. ·Th~ .appar~tus as ·s~t .f.orth in· cla·i~ .1, wh-erein 
. '.s_aid vo.lta.ge conve.r~er compris:es a swit.ch~_ng re_gula.t~.r. 

. · ~. ·. A: burst-~ype transmission outpu_t p~~er c~ntrol 
~ppara tu~~ co•Pr.i s-ing: · 

· · a digi ~al ba~e band l.evel ~onverter (12) for 
r:eg.ulat ing. :digital· base ban~ s ~g~al_s (I~ ·Q); 

· ·.·a. transmiss"lon c.onvert!!r .(1')., ~onnected to 
said dl.gi taf base band level converter~ .for mod~la ting said 

.···."two re(ul1t":te-d digital· baseband sign~ls to generat·e a . 
. illo4t1:lat·ed ~a.v~· sigJial (si.}, · · · 

. : · : : a tixed.powei ~ri~er ~-0~)1 conn~~ied to 
s·a·id.· ~r.a.nsm.l ssi on. ·c..onvert~r,. for aapl ffying said •od~la ted 

:w.ave. signal; · 
a sa tura t i·on type .bi gb power amp! if i er ( 2),, 

. co~nect.ed to. sa.i4 ·,~ri~ble power dri ver1 for· amplifying an 
ou_tput signal of ·said variable power driver; 

a 4irectional coupler (3), connected to said 
s~turation type hi_gh' power am~~ ifier, for taking out a. part 
of an output s•gnal of said high paver amplifier; 

'-variable attenuat.or (9), connected to said 
·-~irect_ional coupler, .f.or: recei°'Ying the .part of the output 
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·signa.,l·:·:of .s"..id. hig~ power .~mpiu~ier."; 
·. . a.d~t~ctor (5) connectsd.~o said variable 

~tten~ator, &·~egr~e of· attenuation of said variable 

· at.tenuato~ .b~.ing r•gula.:ted to cause a.n i.nitut level· of s.ajd 

.. · det~:ct~r · t~ .. be·.'·c.on~ta.nt; · . · · · . · . 

· :. .< . · ..... a.r.e.la.tit~ error ~mplifie·r (6)~ connected.to 

.:la.id .d.etector,. for:. c·omp~rl ~i a.n·· ou-t·pu-t signal .of ·said. 

·. d~tector :- with: a.:· ·reference :v.1>1 t-&.ge. (Vr.,) ·having. a ·stea.dy­

·state· burs.t.:Y.·a.~efo.ra ·i.nclud.ing rising. and falling ramping 

··'.:~i;.v'e .. f·o~-·~- befo.~~ ·and a·fte·r··~ald ·_st~adY.•state waveform~ to 

g-~~er-·~~a. a~ .. et.ra·r·. ~.ol:t·e.ge~ (.Ver· .. ,) ·and 'tr~nsalt .s~~-d er.ror 

.. -~oJta_ge ·to an· input ·Of: Sa~d :_satur~ti~·n _type high po~er 

-.. ~.Pl:if-i_er,. ~.h1(s· c~n·:t.roli'ini t)le-. c>u~put s.ignal -~f'.sa.id 

.··:·~a~lirati.on. type ·h.igh poveJ;' ·a,pl ifi~r so- th&t the .output 

'· .. si gn8.l. ·Qf · sa:i d ·detector is .brough.t .. clo~e. to said ~ef erence 
. . . . 

Y9.l t-ag~ ; · a.nd 
. . a voltage c~nv.ert-e:c .(11), .connected to-sa.id 

. satura~ion type h.i1·h pow~r'·.:mpliffer; for supplying a power._ 

: ·s~pp.l-y_ ·.v.ol_t.~·g.e·.: CV,~.) to,. S.~f4. sat~ra:tion. t7pe .hfgh POtfer 

"· a111.pfi~ter ·so tb,a.t ·a.·saturation output or· said saturation 

ty.pe high ·power, amp1 ifi~r iS' r:aised only fo.r a short period 
. . . . 

.. 'l;le.for·e· f:l,nd after sa-id·~teady'!'ts.ta.te burst waveform including 

.'satd-'.rislng and fat.ling ·ti"me .periods~· · · 

· . . · ~~id digital base~b-an·d ·level conv.erter being 

. con:troll.ed. ~o·. ca.~·s~ .a ~~ntro:l'.sen~i t.i v'i ty of said ~a.turation 

.. type· h·i·gh.·power .all\plifier to .-be .c.onstant' relatite to a . 

· tran_s-~1'.s~loD: le:V~.L . . . . . 

· -7·.- The a_p,para.tus ·a.s set f·orth in claim 6, ~herein 

_.said power' SU·pply vol tag.e suppl ie"d .by sa.id vo"l tage converter . 

. ·to.si~.d·sa.tu~.at·ion type high power:amplffler-during a period 

of said steady-state. Qurst .wavef.c:-r~ is a lover limit value, 

··· thus eµ.suri:ilg a desired.-tr~nsm.ission power level of said 

s~turation type hi~h power amplifie~. 

8. The appa_ratus as set forth. in claim 6, wherein 

.said voltage co~ve~te~ c~mpris~s a ~eries dropper. 

· _. · · ~-· Th.e app·ara.tus ·as .set for-~h in clajm 6, wherein 

. -said VQltage co~:rerter COlllprisea a svit.ching regulator • 

....... -


