1 RADI OTRANSM SSI ON QUTPUT CONTROL CI RCUI T FOR -TDVA COVMUNI CATI ON ,
Background of the Invention The present invention relates to a radio
transm ssion output <control <circuit and, nore particularly, to a

radio transm ssion output  control circuit for controlling t he
transm ssion outputs of consutive in TDVA (Tinme Division Miltiple
Access) communi cation. A radio transm ssion out contr ol for the
above application is disclosed in, for exanple 1 of Japanese
Uility Mddel Laid-Qpen Publication No 64 51330 The

control circuit of this docunent includes-a ROM (Read Only Menory) 3
storing transn ssi CRADIOUFRANSMINSION OYTPUET GONEROBALIRCUBEI ng assi gned
to a particular channel. When a certain channel is selected on a
channel set switch 1, one of t FORSIPMACAHYMUNICATIONat chi ng the channel is
read out of the ROM 3 under the control of a mcroconputer 2. The
switching signal is applied to an automatic power control circuit 5.

The power control circuit 5 automatically controls, based on the®
swtching signal, the transm ssion output of a power anplifier 6
connected to a transmtter section 4. 2

Background of the Invention
The present invention relates to a radio transmission
output control circuit and, more particularly, to a radio

transmission  output control circuit for controlling the

application 1is disclosed in,

circuit of this document includes a ROM (Read Only Memory) 3
Storing transmission  output switchihg signals each being
assigned to a particular channel. @ When a certain channel 'is
selected on a channel set switch '1, one of the switching signals
matching the channel is read out of the ROM 3 under the control
of a microcomputer 2. The switching signal is applied to an
automatic power control circuit 5. The power control circuit 5
automatically controls, based on the switching_ signal, the
transmiésion output of a power amplifier 6 connected to a-

transmitter section 4.
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Di gi t.al conmmuni cati on S pr edom nant I n today's conmuni cation
envi ronnents. In  addition, nodulation fo r digital comunication is,
i.n nost cases, inplenented by a [err] 4 shift QPSK (Quadrature Phase-Shift
Keyi ng) system A digital cordless tel ephone is one of TDVA
communi cati on apparatuses using the [err] shift QPSK system and is a
four-slot multiplex comunication TDVA- TDD. However, the problemwth this
kind of nmodul ation systemis that the moduBated S|gnal contai ns an AM
(Ampl i tude Modul ati on) conponent. Hence, if the level of the transm ssion
output is varied in the.sane.tinme slot, a.data error occurs. It is,

t heref ore, necessarPigital C @oimbnicatibhi N i® gUsdedomlind® | Rher vesdd4's
bet ween consecutive tinme slots, the transmission output and stabilize

its level. déwanmundcatiort i menvivenmabise Wi tlh tadditiok ,0i tmbdulatighesfor

tel ephone is as short as about 30 [err]s. That is, the control over the
transnmissi on @igitabt canunumﬁ@tm@tasal linz 209%n cases, iimplementedmbyt den/ 4
conpleted wthin 30 ver, high-speed processing iS¢ not
achi evabl e wi t shifi Q@*I (Qa@dwguret hBha&Smft ukeying) system:adi & digital
transm ssion output control circuit. conplicate  structure
directly transtQgddess nﬁ%eﬂhpl?enci%agéel IQfSIT%d cpaRunicatiay mepPaatuses hi s

ki nd of contro] .cir U|t e, t ap Ilcablet gta or dl ess
_tel ephone or s?ﬂflga atﬁ’é‘h @ggt u%y.sg Ry 1s foud-slof htll(;l

communication TDMA-TDD. However, the problem with this kind
of modulation system is that the modulated signal contains an
AM (Amplitude Modulation) component. Hence, if the level of
the transmission output is varied in the same time slot, a data
error occurs. It is, therefore, necessary to control, within a
guard time interv.eningl between consecutive time slots, the
transmission output and stabilize its level. ~ The guard time
available with the digital cordless telephone is as short as
about 30 ps. That is, the control over the transmission output
and the stabilization of its level must be completed within
30 ps. However, high-speed processing is not achievable
without complicating the structt‘xre of the radio transmission
outpht' control  circuit. .A complicate  structure directly
translates into an incréase in size and power consumption. This
kind of control circuit is, therefore, not applicable -to a digital:

cordless telephone or similar portable apparatus.
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3 SUMVARY OF THE INVENTION It is, therefore, an obyggtis ¥le tdr;ﬂaqﬂnwﬂraheet

i nvention to provide a radio transm ssion output control circuit capable of
controlling a transm ssion output stably while reducing size and power
consunption. According to one aspect of the invent Dakeit et dVlivs “Fr ovi ded a
radi o transm ssion output control circuit3 conprising: nodul ati ng nmeans for
nmodul ating signals to be sequentially transmtted in consecutive tinme slots

at predeterm ned tim ngs; Coﬁﬁﬂll (ﬁ? ' s for generating,
when one of _the consecutive tIne éo gnlgs eﬁl ﬁgﬁﬁ Smtted, control data
for controllin i@,”ﬂﬁ%f?fét, ahedbﬁ‘éct‘?;f the Ei’ggétﬁQH@é?ﬁioh'tgﬁrés}i% a 12, fHsmission
outputting said control data I'n respohse to a transmssion timng assi gnhed

to said subsptiedtirdlicifeust |capabls of domesliin®h tEabmistioh Hate RRLBL fHile pedueiigout
prior to the start of said subsequent tinme slot; and l'evel control neans

for contr okizeé agd pewer eonspmptidrevel of said subsequent tine slot on the basis
of said control data. The nodulating circuit may be inplenented by a

quadr at ur e nodAkesrdingf tor ompdspeat of dhea investdra fhtrs iig prdvided @ radior fransifsionQPSK
signal to be transmtted. The control data generating circuit may conprise

a RAM ( Ranenfputeantiol civeibegmpriEingyr i t e-in control circuit, and a

digital -to-anal og caonverter (DAC). .The wite-in control circuit cal cul ates
a devi ation of “‘P%BlaPE&eme@ﬁs 'Efﬂ"e %lpﬂ%la%lr%)tﬂ&%hbéot?%rﬁ&&m"éﬁy sHRasEtiedt iy

writes the control dat dditiopal Ly .including the deviation in the RAM
and causes YHECUHHR I ﬁﬂ%tagpfeéggém%gélws’of the RAM within a guard tine

i mredi ately pr Ntd Eg%e%%@%ﬁg}égg% fJgi ?@e&hﬁé’é whif o?é‘%fl ML %ﬁ?ec{lﬁsga g%fe?h o

read out of the and ans ston trmng assl gne

LU0 AT A i N SOOI o SRR
time slot, and for outputting said control data in response to a transmission timing
assigned to said subsequent time slot, said control data being gc:enerated and output prior
to the start of said subsequent 'time slot; and

level control means for con&olliﬂg said output level of saiid subsequent time slot on
the basis of said control data.

The modulating circuit may be implemented by a quadrature modulator for
modulating a baseband signal to a n/4 shift QPSK signal to be transmitted. The control
data generatiﬁg circuit may comprise a RAM (Random Access Memory), a write-in
control circuit, and a digital-to-analog converter (DAC). The write-in control circuit
calculates a deviation of the level of the time slot to be transmitted subsequently, writes
the control data additionally including the deviation in the RAM, and causes the control
data to be read out of the RAM within a guard time irhmediately preceding the
subsequent time slot. The DAC latches the data read out of the RAM and converts, at a
transmission timing assigned to the subsequent time slot, the data to analog data and
outputs it. On the other hand, the level control circuit may comprise a variable, voltage
control attenuator which is driven by a driver amplifier receiving the analog data from
the DAC. The variable attenuator controls the output level of the subsequent time slot in

such a manner as to cancel the deviation included in the data. The radio transmission



control attenuator which is driven by a driver anpl

anal og data fromthe DAC. The vari abl e attenuat or Cgms‘rai’glt@@?ﬁbl&b&ﬂeﬁ{]ﬁre&el
of the subsequent tine slot in such a manner as to cancel the, deviation
included in the data. The radio transm sgion [ er Dates o’h?/pwmc%ﬂlt rol
circuit may further include an output |evel detector for detecting the
output level of the tinme slot output fromthe attenuator, and for

del i veri ngoitpet texsrolt cibduitd aiagcfurther tincludee awrdutguti leveloddieqabr Eor detiettingshe
stated above, in accordance with the present invention, control data neant
for the nesutput legelsofotheitime sloeoutpat fiom khe atteguaton rendi fos idelivesingt the rpsudt/obus
time slot is under way. Then, the level of the transm ssion output is
control | eddqustséhwrwraww BUEUiti i ng assigned to the next tine slot.

Therefore, such a seguence,does not ha to be conpleted ra in a_short
per o ‘of ¢ mehs FS S s FeRrypbA Y 5k et BVBReqrs RORFBL sk T e

contr ol UCI 1 he nsu on of. a ran

output. con et B 16t Lsipabtafel FRfe R FlusTn il B o8 hvviofh, LB RS F ot

applied ta eha'th& | 66 fhe! EARMIIH outPE’c R cotbrBlibd in Péég&‘}"s'@'ts :ﬁP&?té

it is capa cbntro Ing 1ts transm ss out put trans |on

out put | eﬁﬁing as3ighBd Yo \thd B! tih® GIRASTRMebRL sBF § sBhudde¥dbes BHSHAVR! o8k
completed rapidly in a short period of time. This successfully implements stable
transmission output control while reducing the size and power consumption of a

transmission output control circuit. When the circuit of the present invention is applied

to a digital cordless telephone
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Brief.Description of the Drawi ngs The above and ot her objects, features and.
advantages of the present invention will become apparent fromthe )

foll owi ng detail ed description when taken with the acconpanyi ng
drawi ngs in which: Fig. 1 is a block diagramschenatically showing a radio
transm ssi on output control circuit enbodying the present invention;
Fig. 2 is acircuit diagram show ng a specific construction of a L
vari able, voltage control attenuator ihcl uded in the enbodi nent; Fi g.
3 shows tine slots specifically; Figs. 4A-4F are tining charts
denonstrating a specific operation of the enbodinent; Fig. 5 is a block

di agr am schenatdrc adiimilashqirtgble wppaidtis, Cianilkrltﬁ?i_iElfé_ Q©f acohtrofting its
controller circuit also included in the enbodinment; Fig. 6 shows a rel ation
bet ween t he cortansmissionageowpdt t handantraxtsmisfionat t@utpat i okevel o hﬁbly
effected by a variable- attenuator; Fig. 7 shows the electrical _
charact eri sti c Witheutpjincrgasing the 6siEe gor 8 powens canspmptibnc vari ation in
the high frequency '
Brief Description of the Drawings
.The above and other objects, features and advantages of
the present invention will become apparént from the following
detailed description when taken with the accompanying
drawings in which: |
Fig. 1 is a block diagram schematically showing a radio
transmission output control circuit embodying the present
invention; h
Fig. 2 is a circuit diagram showing a specific construction
of a variable, voltage control attenuator included in the
embodi_ment;
Fig. 3 shows time slots specifically;
Figs. 4A-4F are timing rcharts demonstrating a  specific
operation of the embodiment; |
Fig. 5 is a block diagram schematically showing a specific
construction of a write-in controller circuit also included in
the embodiment;
Fig. 6 shows a relation between the control voltage and
the amount of attenuation' to be effected by a  variable

attenuator;

Fig. 7 shows the electrical characteristic of a pin diode;
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resistance of a pin diode with respect to frequency; and Fig. 9 shows a
rel ati on between the resistance and the anount of attenuation of a
constant inpedance attenuator. Detail ed Description of the
Preferred Enbodi mnent Referring to Fig. 1 of the drawings, a radio

[err] type

transm ssion o

utput control circuit for TDMA communi cati on and enbodyi ng

the present invention is shown. As shown, a baseband signal input
connected to the input 8 a quadrature nodulator 2. The

termnal 1 is
guadr at ure nod
I nput term nal
out put of the
attenuator 4 v
controls the |
attenuator 4

transni ssion anplifFig PAvBovS f er nelatiemi dsiween thée resigraate S amdpl the ed
nt via the output termnal 6 as a radi o wave. + As

E
?F’é’.“ni,s ‘f’ft i AhteRPatiofna of nBut T er YRRl PORStaNt onAWPEERNCY o

by the anplifi
al so shown in
RAM 8. The
fromthe input
as wll be des

ul ator 2 nodul ates a baseband signal comng in through the
1 toa[err] shift QPSK signal S to.be transmtted. The

nodul Figr & sbowsnnecspedifie avationblig, the! higde CRBESCY
ia.a buffer anplifier (AMP) 3. The variable attenuator
gesistanée vof tagpimfdibte witlutrespeptalto Sfreqibacygutapdt of the
Is connected to an output termnal 6 via an

er

out puts, based on a transm ssion timng signal

4

a

M 8
af@r&”rﬂ?ﬁ?r‘?,' control data D for controlling the attenuator 4,

cri bed

Detailed Description of "the Preferred Embodiment

Referring to Fig. 1 of the drawings, a radio transmission
output control circuit for TDMA communication and embodying
the present invention is shown. As shoWn, a baseband signal
input terminal 1 is connected to the input of a quadrature
modulator 2. The quadrature modulator 2° modulates a baseband
signal coming in through the input terminal 1 to a w/4 shift
QPSK signal S to be transmitted. The output of the modulator 2

is connected to a variable, voltage control attenuator 4 via a

‘buffer amplifier (AMP) 3. The variable attenuator 4 controls

the level of voltage of the input signal S.  The ‘output of the
attenuator 4 is connected to 'an output terminal 6 via an
transmission amplifier (AMP) 5 for transmission. The signal S
amplified by the amplifier 5 is sent via the .output terminal 6
as a radio wave.

As also shown in Fig. 1, a timing signal input terminal 7 is
connected to a RAM 8. The RAM 8 outputs, based -on a.
transmission timing signal from the input terminal 7, control

data D for controlling the attenuator 4, as will be described
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7 specifically Ilater. An output |evel detector 12 detects the
actual levels of consecutive time slots for transm ssion and delivers them
to a wite-in controller 9. The wite-in controller 9
sequentially generates, in response to the detected |l evels fromthe
detector 12, control data D meant for the consecutive time slots while
writing them in the RAM 8. Specifically, Fig. 3 shows four consecutive
time slots [err] S2, S3 and S4 for transmission (TX). Labeled RX are tine
slots for reception. Assune that the wite-in controller 9 controls
the output level of the second tinme slot S2 by way of exanple. First, the
control l er 9 cspenifizally, \Wtiere thdn r antputssiesel ofdetdegorl i 13t détabtss! fe S1
is wunder way, a difference between the actual transm ssion |evel of the
second sl ot S2aefupl [dewalstiofe gnosadusiver etisteectsbats | forel trahsmimsidn nangl ot
S2 to be sent. Then, the controller 9 corrects control data D on the
basis of the aBeN¥erd thamncto & deriterin oncontrpdeshohn i nTheg. waite-in
specifically, the c?ntrgller 9 is,nmade up of a nenory 51, a conparator 53,
and a level aofRIEeiey cﬁFﬁ\!ﬁ’t“albﬁ generpp@, ARnERSPONSe  tosttheesdetoatedes
ssion level is output for each

e siot . Th “s%amimﬁ?%éc defbirea 2 EPTeh difon T cVaedmic: foa | e
cor ?2283,13?.15“‘?045%‘2% CHER Yo L!uleeaﬁrréﬂtg'g”‘?%%'a??rad SRR Brcuit 54
53 e, by adding errfm% FiE" ) R B felfeBbipl lipe nifelS WE " '
the actual trgmsgBSEh®T4 for transmission (TX). Labeled - RX are time slots
for reception. Assume that the write-in .co.ntroller 9 controls
the output level of the second time slot S2 by way of example.
First, the controller 9 calculates, while the transmission of- the
first time slot S1 is.funderh way, a difference between the actual
transmission level of the second slot S2 sent last time and the
preselected level of the time slot S2 to be sent. Then, the
controller 9 corrects control data D on the basis of the above
difference or deviation. As ‘shown in Fig. 5 spécifically, the
controller 9 is made up of a memory 51, a comparator 53, and a
level adjusting circuit 54. ’l:he memory 51 stores values
preselected such that a particular transmission level is output
for each time slot. The comparator 53 'compares a transmission
level actually detected by the level detector 12 in each time
slot ..and the corresponding preselected value. The level
adjusting circuit 54 corrects the preseleéted value on the basis.-

of the output of the comparator 53, i.e., by adding A to the

preselected value. For example, when the actual transmission



8 level is higher than a desired level, the circuit 54 changes the
presel ected value such that the transm ssion level of the tine slot to be

sent next is lowered by [err]. Conversely, when the forner is |ower than
the latter, the circuit 54 increases the preselected value by A If the
corrected value is still higher than the desired value, the <circuit

54 again adjusts the corrected value,such that the transm ssion |evel
is lowered by another [err] (2A in tot a?) The above control is executed
for every tinme slot. Referring again to Fig. 1, the control data D witten
to the RAM 8 is read out, under the control of the controller 9,-within a
guard tine i ntevélatiel )hlghsdrortham ai desigedi lnvel, nhantirtuit 84t |cmangbmt the be
sent next is input to the input termnal 7. The output of the RAM 8 s
connected t o pPregelecigidyi valuet sughaltbat cthﬂxetraesm(ssm leyel Wﬁe thﬂ-\ctme

| at ches the control ata D fed from _the n 5|gn
meant for the ¥t §T'H’t 'feé‘tl ﬁi)ulmi’%"efihgy mPut %w% Y7 ?3 10
converts the 9 ntrol . naI og cgntro data D anii then out ﬁ
The out put of ﬁ’B bAE? 1 "l’%r c d lege PvefiTeHibl i34 eNEIRRES 11 eThe

dri ver ampl i fiygk e dodlyl VeauLNg gy 'abkfsa,%t SPHRLA Yallh HESPANEC AnppS

anal og control fromthe DA ecirtica response
control data Qh;ﬁonl fehe d@pi?e&o value, the circuit 54 again adjusts the

corrected value such that the transmission level is lowered by
another A (2A in total). The above control is executed for every
time slot. _
Referring again to Fig. 1, the control data D written to the
RAM 8 is read out, under the control of the controller 9, within
a guard tfme immediately before a timing signal meant for a
time slot to be sent next is input to the input terminal 7. The
output of the RAM 8 is connected to a digital-to-analog
converter (DAC) 10. The DAC 10 latches the control data D fed
from the RAM 8. When a timing signal meant for the next time
slot is input to the input terminal 7, the DAC 10 converts the
control data D to analog control hdata D and then outputs it. The
output of the DAC 10 is connected to a driver amplifier (AMP)
11. The driver amplifier 11 drives the variable attenuator 4 in
response to the analog- control data D from the DAC 10.
Specifically, in respohse to the control data D from the DAC 10,
the attenuator 4 controls the amount of atténuation of the.

signal S fed thereto from the buffer amplifier 3.
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the attenuator 4 controls the anount of attenuation of the signal S
fed thereto fromthe buffer anplifier 3. 9 FIG 2 shows a specific
circuit arrangenent of the variable attenuator 4. As shown, the
attenuator 4 has an input 200 connected to the output of the buffer
anplifier 3, and an output 201 connected to the input of the
anplifier 5. Capacitors 202 and 203, a pin diode 204, and a capacitor 205
are serially connected between the input %00 and the out put 201. Pin diodes
206 and 207 are connected in parallel to the capacitor 203 and pin diode
204. A capacitor 208 is connected to ground at one end and to between the
pin diodes 206 andFIG7 & &shewst her srdific A tBBuRt Orar2iFenfentONRECt @llet 0
ground at one end and to the output of the pin diode 207 at the other end..
Fig. 7 shows taeiahdmeatibnedtort 4i calAscishosot, ethestattemfatar p# nhaki cate. inpuf\s
shown, when a forward current flows through the diode, a high frequency
resi stance rd2@8crceasested tPhahe esutputnad rthei rhafeas eanplifier a3.deandcasm in
the current. Fig. 8 indicates a relation between the resistance rd and the
frequency by @sitp t ROl orenngctadr r ot dbBea pudmeodr . then amplifieher Shand,

a [err] type constant inpedance attenuat or . iapl enented by, a_.. _fixed
resi stance ha&3pacuers: 2 e%ﬂd%ﬁ%eﬁudimorﬁh‘%f‘ry% 2ads o \Fapagiter 20y s

wel | known in the art .
are serially connected between the input 200 and the output

201. Pin diodes 206 and 207 are connected in parallel to the
capacitor 203 and pin diode 204. A capacitor 208 is cqnnected
to ground at one end and to between the pin diodes 206 and 207
at the other end. A resistor 209 is connected to ground at one
end and to the output of the piﬁ diode 207 at the other end.

Fig. 7 shows the general electrical characteristic of a pin
diode. As shown, when a forward current flows through the
diodé, a high frequency resistance rd decreases. The resistance
rd .increases with a decrease in the current. Fig. 8 indicates a
relation between the resistance rd and the frequency by using
the forward current as a parameter. On the other hand, a n type

" constant - impedance  attenuator implemented by a fixed
resistance has a resistance and attenuation varying as shown  in
FIG. 9, as well known in the art. |

The variable attenuator 4 shown in FIG. 2 is equivalent to
a ™ type constant impedance attenuator having pin diodes in
place of fixed resistances shown in FIG. 9. A constant voltage,-
e.g., 12 V is applied to an input 213 while a control voltage (Vs)

lower than the. constant voltage is applied to an input 210.



The variable attenuator 4 shown in FIG 2 is equi vihigns tha)rapquﬂmqmtsgﬁg"
constant inpedance attenuator having -pin diodes in place of fixed

resi stances shown in FIG 9. A constant voltage,- e.g... 12,V,i s applied
to an input 213 while a control voltage qys) | ower Def@m H{”ffeaéﬂi aﬁnt 2
voltage is applied to an input 210. [err] 10 When the control voltage is
close to 0 V, no current flows through the pin diode 204, so that the high

frequency Nesdnsthae6hirélfvoliage & A6k 8@V, oltufent flowd thrsughOie ipid 8idde 204 &ALt
current flows through the pin diodes 206 and 207 with the result that the

hi gh frequémtyhe ajpbsfraqeasy eésistineedifotie dikRG20INE WGH. ainethisovendfiont, i great

I nstant, the anmount of attenuation to be effected by the attenuator 4 is
great. Convetrew| Jowsitheoughhibe pamdiodes 206 andy207 withithgresult dhat thehighl foaguency

t hrough the pin diode 204 and |owers the high frequency resistance of the
di ode 204 vasistancespEihegliedes 2061and JO7 are lave %ééhléﬂléﬁ@é ©gmongt ef gtteguation t he

?Elreaﬁghiy;?%éé‘é ac%@%@#ﬁ?e HHOUHPLAG E580 GV Hierce rgs‘?ﬁtfiﬁsv%‘i@e'g? fsih_“léh,“ibgh
the. at t enuacaRon: P&y AR e B RHE 2pd30g Biest *ﬁ?ﬁlfig“iﬁﬁﬁheﬁfy ot BABE o
210 | _ : e .

end ;ﬁdcggﬁﬁg%?g)ét?gﬂ%g%%% Kglfta aggfc@tégr arg(?' ![ %r‘eg aé?eﬁug,: gl e&g@‘sa@q?he
ot her end HagAhRGighWhé PirPdi6dddaD6tid 207 detrasePwhiltothe h?ﬂt Oecﬁo\:écy Feisthcss of

configuration, the signal Sto be transmtted and fe | nput 200 from
t he buffer trRn@diodés 206 and POD .inckeasBASAI specifiolrtlatien bemeen ahe bomtrdl ebliaye (VE)

control signal applied to the input 210 fromthe driver anplifier 11. The
cont r ol | edandthezagmouns ofl etténnatien by thenatteleator 4 is shown in Fig. 6.

In Fig. 2, the control voltage input 210 is connected to the output of the driver
amplifier 11, Fig. 1, at one end and connected to between the capacitor 203 and the pin
diode 204 at the other end together with: a capacitor 211 and a choke coil 212. In this
configuration, the signal S to be transmitted and fed to the input 200 from the buffer
amplifier 3, Fig. 1, has its voltage level controlled by the control signal applied to the
input 210 from the driver amplifier 11. The controlled voltage is delivered from the

attenuator 4 to the amplifier 5, Fig. 1.



attenuator 4 to the anplifier 5 Fig. 1. The input, or power source

I nput, 213 is connected to the input side of the capacitor 203 and pin

di ode 206 via a resistor 214. The operation of the circuitry show in FIG
1 will be described hereinafter. The first time slot S1 to the fourth
time slot S4 shown in Fig. 3 are sequentially transmtted in this
order, as stated earlier. Figs. 4A-4F denonstrate a specific
procedure in which the level of the signgt Sin the second tine slot S2 is
controlled while the transm ssion of the first time slot S1 is under way.
On the transm ssion of the first time slot S1, the wite-in controller 9
cal cul ates a dFli€ dnpuizeobhepowen sdwrce eingfutof2theist iqomnetted 30 shat inpamt
time and the level of the tine slot S2 to be_sent_next. Then, the

control ler 9 sidenek dhescerasitos| 203ased pliselioden206 hea & redpioncéldor
deviation and_ Cheypreseleched Yplie csalgned Lol Woel 3 S puren
RN IR EE S L et TR e
| PUL A enmnelydc  She AN Oly CHiE O3, 9k, BRubheRYT Snshlha’ S B8 ©
IOV, TS B e eroadk ookt S0 .
procedure in which the level of the signal S in the second time
slot S2 is controlled while the transmission of the first time
slot S1 is under way. On the transmission of the first time slot
S1, the write-in controller 9 calculates a difference between
the level of the time slot S2 sent last time and thé level of the
time slot S2 to be sent next. Then, the controlles 9 éenerates
control data based on the difference or deviation and the
preselected value assigned to the time slot S2. When the time
slot S1 is being sent, the controller 9 writes the control data D
in the RAM 8, as shown in Fig. 4C. Immediately before a
transmission timing signal meant for the second time slot S2,
Fig. 4B, afrives at the input te:'minal 7, the control data D for
the time slot S2 is read out of the RAM 8 under the control of
the controller 9 and fed to the DAC 10, as shown in Fig. 4D. The
| DAC 10 latches the control data D, as shown in Fig. 4E. On the
arrival of the timing signal meant for the time slot S2 at the
input terminal 7, the DAC 10 converts the control data D to

analog control data D and delivers it to the driver amplifier 11,

as shown in Fig. 4F.



i nput termnal 7, the DAC 10 converts the control data D tQ anal og control
data D and delivers it to the driver anplifier 11, as shown in Fig. 4F.

12 In parallel with the above procedure, a baseband signal for the tine
slot S2 is applied to the input termnal 1 and then nodul ated by the
guadrature nodulator 2 to turn out a [err] shift QPSK signal S to be
transmtted. The nodul ated signal if routed through the buffer
anplifier 3 to the variable attenuator then, the driver anplifier 11
drives the attenuator 4 ont h e basis of the control data D. As a
result, the attenuator 4 attenuates the voltage of the input signal S by a
control | ed amount aHd Resilelerwith hther abovei B@@ldgmal aSbaschand signalf ifor 5.
The signal Sis anplified t he anpllfler and then fed to_the output
terminal 6 anthe dimgysl qtev%q ’éet th the Tigput oterpipal ellela“éetfé'@ﬂor 12
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as control data uent enuat or tenua e Vo t age

of the signal & byuRf, afRUrive raﬂﬁﬁﬁ%}' N9 t@ivei® thEéVattenuator 4 on the
basis of the control data D. As. a result, the attenuator 4
attenuates the -voltage of the input signal S by a controlled
amount and delivers the resulting signal S to the amplifier 5.
The signal S is amplified by the amplifier S and then fed to the
output terminal 6 and output level detector -12. The output
level detector 12 detects the level of " the input signal S and
feeds the detected level to the controller 9. In response, the
controller 9 determines whether or not the signal S being sent
has a desired level. If the result of this decision is negative,
the controller again calculates a difference or deviation which
will set up the desired level, and writes it in ‘the RAM 8 as
control data D. Consequently, the attenuator 4 attenuates the
voltage of the signal S by an amount corresponding to the new
deviation, thereby providing the signal S with the desired level.
The signal S with the desired level is fed to the amplifier 5.
When the signal S of the second time slot S2 is being
transmitted, the control circuit 9 generates control data D for.
the next or third time slot S3 and writes it in the RAM 8§, as

shown in Fig. 4C.



devi ation, thereby providing the signal S with the desired |level. The
signal Swith the desired level is fed to the anplifier 5. Wen the
signal S of the second tinme slot S2 is being transmtted, the
control circuit 9 generates control data D for. the next or third tine slot

S3 and wites it in the RAM 8, as shown in Fig. 4C 13 The above
procedure is repeated for all of the tinme slots Sl1-$4. As a result,
the transm ssion output is stably comgrolled throughout the tine
slots S1-S4. In sunmary, the illustrative enbodi nent generates, while the

transm ssion of the preceding tinme slot is under way, the deviation and
control data neant The abeve spmceduiengs trépeateds| for, aindfcaher dimet hdotsevel

at the tine when the succeeding tine slot is to be sent. It is,
therefore, neelldis to Asonpl eresult hethabotrensmigsépre diutpups is apistaBlyi n a
short period of time. This successfully inplenents stable transm ssion

out put cont r ofoREPled ébm&h@uméh%l i‘é“%nll%ﬁ)vxérl -2%nsunption the a radio
transm ssion outp control circy enbodi nent i s pY%L*e to

a digital cordl es UGB n the 6*1“59?F1‘|"Par mE’(S’rdt‘E‘l?Pé HfFrateds,

Cevel Cstably Ut Rademiehedd My iREoalbe éﬁ%ﬁa@faﬁiﬁﬁ iwad e
deviation and control data meant for the succeeding time slot,
and controls the level at the time when the succeeding time
slot is to be sent. It is, therefore, needless to complete the
above sequence of steps rapidly in a short period of time. This
successfully implements stable transmission output control
while -reducing the size and power consumption the .a radio
transmission output control circuit. When the embodiment is i
applied to a digital cordless telephone or similar portable
apparatus, it is capable of controlling its transmission output
and transmission output level _stably' withbut increasing the
size or power consumption.

Various modifications w1ll become possible for those
skilled in the art after receiving the teachings of the present
disclosure without departing from " the scope thereof. For
example, while the embodiment writes the control data D meant
for the next time slot in the RAM 8 during the course of
transmission of the time slot immediately preceding it, the
control data D may be written' to the RAM 8 during the course of.
transmission of a more preceding time slot. Use may be made

of a temperature sensor such that the comtrol data D to be
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Various nodifications wll becone possible for those skilled in the
art after receiving the teachings of the present disclosure wthout
departing from the scope thereof. For exanple, while the enbodi nent
wites the control data D neant for the next tine slot in the RAM 8 during
the course of transmssion of the time slot imediately preceding it,
the control data D may be witten to the RAM 8 during the course of

transm ssion of a nore preceding tinme s4ot. Use may be made of a
tenperature sensor such that the control data D to be 14 witten to
the RAM 8 suffers froma mni mum of deviation attributable to o '
tenperature. Writen cter rthet RAM c3nisudfergatfiomy gormimimwn ofal deviatiep be
directly cal culg‘hed or otherw se produged fromthe previously stated
devi ation, instEHRUEbIERetQ nteBRETAIWE. decrioherormest  the preafEeler A3tBed aval ue

A [err] radi o transm Sssjon
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consecutive tijffRrement or decrement by the predetermined value A.



3—

slots Is being transmtted, control data for controlling an output |evel of
a subsequent tu:ce_sl_oL.a,nd—f—e%—ﬁu{—puttl ng said control data in response to
a transm ssion tim n Si sai d subsequent ol
data bei ng generjﬂm ﬂll ‘uﬂIIﬁ u rior toghe star t.ItIIﬁnI3 %ﬁ?%ig@%ﬂg%&?
slot; and |evel controlllng sai d output level qof said
subsequent time sl'ot -on the basis of said control Datet. <2’Z MrYcflifcuit as
claimed in claim 1, wherein said nod@IAIM§ neans conprises a quadrat ure
nodul at or for nodul ati ng a baseband signal to a [err] shift QPSK signal to
be transmikt ed) ralio transthission utpsit cortrotmircitin comprising:1, further conprising
level detecting means for detecting a |evel of the time slot currently in
transni ssi on, walmg dueanst farngnoduipsingc sigaals e{ro | bes isgdientially  tramspiittestiin as

clainmed in cI aim a| d CO troI data generating neans conprises:
conpari ng ‘Iﬁ’Bsaet‘iEuY‘bIlmG III%FWI’S f‘E’é’Igéd level signal with a desired
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corresponding to desired leve assigned to said consecutive tine slots 6.

A circuit assighddefonRill subsedunttithe slob sdié'cof@OPdAdts bitlg ehérated Hind Iuput prior
anplifier for anplifying a signal to be transmtted and controll ed by said

| evel adj uethegamwdisaid subsequent time slot; and

level control means for contr‘olling said output level of said subsequent time slot on
the basis of said control data.
2. A circuit as claimed in claim 1, wherein said modulating means compnses a
quadrature modulator for modulating a baseband signal to a =/4 shift QPSK signal to be
transmitted. -‘
3. A circuit as claimed in claim 1, further comprising level detecting means for
detecting a level of the time slot currently in transmission, and for outputting a detected
level signal.
4. A circlI'i't as claimed in claim 1, wherein said control data generating means -
comprises:

comparing means for comparing said detected level signal with a desired level
preselected for the time slot currently in transmission; and

~ level adjusting means for adjusting, based on a result of comparison by said

comparing means, said conI:rol data meant for said subsequent time slot.
5. A circuit as claimed in claim 1, wherein said control data generating means further
comprises a memory for storing preselected values respectively corresponding to desired
levels assigned to said consecutive time slots. .
6. A circuit as claimed in claim 4, further comprising a transmission amplifier for

amplifying a signal to be transmitted and controlled by said level adjusting means.



“ »

16 [err] level adjusting neans for adjusting, based on a result of
conparison by said conparing neans, said control data neant for the tine
slot to be transmtted subsequently. 5. A circuit as clained in claim
4, wherein said control data generating 5 means further conprises a

menory storing presel ected val ues respecthéely corresponding to desired

| evel s assigned to the consecutive tinme sl A ci ““m”"ﬂ mUﬂ “
in claim4, further conprising a transm ssion anplifier for ﬂ urm I
signal to be transnitted and controlled by said | evel adj ustf’ngc nmeand. 10 *
7. . A radio transm ssion output control circuit being substantiall y as

herein d i bed wi f :
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reference to corrpafnyl ng
subsequently.

5. A circuit as claimed in claim 4, wherein said control data generating
5 means further comprises a memory storing preselected values respectively
corresponding to desired levels assigned to the consecutive time slots.

6. A circuit as claimed in claim 4, further comprising a transmission
amplifier for amplifying a signal to be transmitted and controlled by said level adjusting
means. |

10 7. A radio transmission output control circuit being substantially as
herein described with reference to the accompanying drawings.
| 8. A method of controlling the transmission output of a radio

transmission output circuit, said method being substantially as herein described with

reference to the accompanying drawings.



