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DQN NaLN[Y]\ LR]NM QN[NRW J[N NaNVYUJ[b' 9X[ JWb LUJRV URVR]J]RXW% 7NONWMJW] VJb [NUb XW NaLN[Y]\ LR]NM OX[ JWb X]QN[ URVR]J]RXW JWM(X[

JMMR]RXWJU NaLN[Y]\ WX] \N] OX[]Q O^UUb QN[NRW ]X ]QN Na]NW] WNLN\\J[b ]X Y[X_RMN J VX[N LXVY[NQNW\R_N NaYUJWJ]RXW OX[ J [NON[NWLNi\

MR\LUX\^[N XO J URVR]J]RXW' GQN[N JW NaLN[Y] [NON[\ ]X X[ MR\L^\\N\ J ORP^[N X[ ORP^[N R]NV\% ]QJ] ORP^[N JWM JWb JMMR]RXWJU MN\L[RY]RXW\

XO ]QJ] ORP^[N \QX^UM KN ^WMN[\]XXM ]X KN RWLX[YX[J]NM Kb [NON[NWLN J\ RO \N] OX[]Q O^UUb ]QN[NRW'

8aLNY] `QN[N \YNLRORLJUUb WX]NM X]QN[`R\N% ]QR\ LQJ[] JYYURN\ ]QN JYYJ[NW] LXW\][^L]RXW\ XO LUJRV ]N[V\ J\ ^\NM Kb AUJRW]ROO RW R]\

RWO[RWPNVNW] LXW]NW]RXW\4 \^LQ ^\N% QX`N_N[% MXN\ WX] RVYUb ]QJ] 7NONWMJW] JMXY]\ X[ JP[NN\ `R]Q AUJRW]ROOi\ LXW\][^L]RXW\ RW JWb `Jb'

E'C' AJ]NW] ?X' /%-)1%*2, #g]QN i*2, AJ]NW]h$ LUJRV\ Y[RX[R]b ]X =JYJWN\N 5YYURLJ]RXW ?X' *)&,*1/12% ORUNM ?X_NVKN[ *)% *221' 9X[

Y^[YX\N\ XO ]QN\N RW_JURMR]b LXW]NW]RXW\% 7NONWMJW] JYYURN\ ]QN ?X_NVKN[ *)% *221% Y[RX[R]b MJ]N OX[ ]QN i*2, AJ]NW]' ;X`N_N[%

7NONWMJW] [N\N[_N\ ]QN [RPQ] ]X LXW]N\] AUJRW]ROOi\ [NURJWLN XW ]QN ?X_NVKN[ *)% *221% Y[RX[R]b MJ]N% \QX^UM ]QN Y[RX[R]b MJ]N KNLXVN JW

R\\^N RW ]QR\ Y[XLNNMRWP'

GJUM[X^Y `J\ ORUNM XW >J[LQ *0% *221 LUJRVRWP Y[RX[R]b ]X J Y[X_R\RXWJU JYYURLJ]RXW ORUNM XW >J[LQ ,*% *220' 5\ \^LQ% GJUM[X^Y

Z^JURORN\ J\ Y[RX[ J[] `R]Q [NPJ[M ]X ]QN i*2, AJ]NW] ^WMN[ J] UNJ\] ,. E'C'6' d *)+#N$ #Y[N&5<5$'

:NUUN[ `J\ Y^KUR\QNM RW ]QN *212 <888 >DD&C <W]N[WJ]RXWJU >RL[X`J_N CbVYX\R^V 7RPN\] WX UJ]N[ ]QJW =^WN *.% *212% JWM `J\

Y[N\NW]NM J] ]QN *212 <888 >DD&C <W]N[WJ]RXWJU >RL[X`J_N CbVYX\R^V WX UJ]N[ ]QJW =^WN *.% *212' 5\ \^LQ% :NUUN[ Z^JURORN\ J\ Y[RX[

J[] `R]Q [NPJ[M ]X ]QN i*2, AJ]NW] ^WMN[ ,. E'C'6' d *)+#J$ JWM *)+#K$ #Y[N&5<5$'

E\RWP AUJRW]ROOi\ RW]N[Y[N]J]RXW XO ]QN LUJRV\% GJUM[X^Y RW _RN` XO :NUUN[ [NWMN[\ XK_RX^\ LUJRV\ *% /% JWM 0 ^WMN[ ,. E'C'6' d *),#J$'

5U]N[WJ]R_NUb% GJUM[X^Y RW _RN` XO :NUUN[ RW O^[]QN[ _RN` XO E'C' AJ]NW] ?X' .%.-1%/*/ ]X >^LTN% et al. #g>^LTNh$ [NWMN[\ XK_RX^\

LUJRV\ *% /% JWM 0 ^WMN[ ,. E'C'6' d *),#J$' >^LTN `J\ ORUNM XW CNY]NVKN[ 2% *22- JWM R\\^NM XW 5^P^\] +)% *22/' 5\ \^LQ% >^LTN

Z^JURORN\ J\ Y[RX[ J[] `R]Q [NPJ[M ]X ]QN i*2, AJ]NW] ^WMN[ ,. E'C'6' dd *)+#J$% *)+#K$% JWM *)+#N$ #Y[N&5<5$'

5U]N[WJ]R_NUb% GJUM[X^Y RW _RN` XO =JYJWN\N EWNaJVRWNM AJ]NW] 5YYURLJ]RXW A^KURLJ]RXW ?X' =A ;*)&+1.).2 ]X ?JTJbJVJ

#g?JTJbJVJh$ [NWMN[\ XK_RX^\ LUJRV\ *% /% JWM 0 ^WMN[ ,. E'C'6' d *),#J$' ?JTJbJVJ `J\ Y^KUR\QNM XW @L]XKN[ +,% *221' 5\ \^LQ%

?JTJbJVJ Z^JURORN\ J\ Y[RX[ J[] `R]Q [NPJ[M ]X ]QN i*2, AJ]NW] ^WMN[ ,. E'C'6' d *)+#J$ #Y[N&5<5$'
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Claim 1 

H*#Y[N$I 5 LNUU^UJ[ ]NUNYQXWN

JMJY]NM ]X KN ^\NM RW J 67>5

\b\]NV% LXVY[R\RWP3

DX ]QN Na]NW] ]QN Y[NJVKUN R\ URVR]RWP% GJUM[X^Y ]NJLQN\ ]QR\ URVR]J]RXW3

The present invention relates generally to the field of radio communication, and more 

specifically, to the field of output power control in code division multiple access (CDMA) 

wireless telephones incorporating intermodulation (IM) spurious response attenuation. 

GJUM[X^Y J] *3*,&*0'

:NUUN[ R\ MR[NL]NM ]X NOORLRNW] ][JW\VR\\RXW XO B9 \RPWJU\% JWM LXW]NVYUJ]N\ ]QN MR\LUX\NM ]NLQWRZ^N\

VJb KN ^\NM RW LXVV^WRLJ]RXW JYYURLJ]RXW\3

A fundamental goal of phased-array antenna development both for communications and radar 

applications is the realization of low-cost, high-efficiency active modules. 

:NUUN[ J] Y' 2-2% LXU' *' :NUUN[ R\ ]Q^\ KX]Q RW ]QN \JVN ORNUM XO NWMNJ_X[ J\ GJUM[X^Y

#LXVV^WRLJ]RXW\$ JWM R\ [NJ\XWJKUb YN[]RWNW] ]X ]QN Y[XKUNV KNRWP \XU_NM Kb :NUUN[ #X^]Y^] LX`N[

LXW][XU RW 67>5 WN]`X[T\$'

DQN i*2, AJ]NW] O^[]QN[ JMVR]\ ]QJ] 67>5 LNUU^UJ[ ]NUNYQXWN\ J[N Y[RX[ J[]3

The typical standard for the CDMA cellular telephone system enacted in the U.S. is TIA IS-95 

(hereinafter IS-95). An example of a transmitter applying IS-95 is shown in FIG. 11. In this 

example, a modulated signal converted into a transmitting frequency band is supplied to a 

variable amplitude amplifier 230 and the output of the variable amplitude amplifier 230 is 

further amplified by a power amplifier means 250 and transmitted to an antenna 450 through 

a duplexer 400. A controller 380 supplies a gain control signal to the variable amplitude 

amplifier 230 in order to adjust the gain such that the power transmitted from the antenna 450 

will satisfy the required value of transmitting power. The gain control signal is also supplied 

to a level detecting means 390. The level detecting means 390 supplies a bias signal to the 

power amplifier means 250 for adjusting the transmitting power. The level detecting means 390 

detects a level of the gain control signal, and as shown in FIG. 12, when the level is high (e.g. 

Gn), it outputs bias value of B2. Then the level decreases, and the level crosses a threshold 

value, the level detecting means 390 changes the bias abruptly from B2 to B1. Current of the 
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power amplifier means change abruptly when the gain level crosses the threshold value. In IS-

95, open-loop power control and closed-loop power control are employed in order to regulate 

a receiving power at the cell-site station. The open-loop power control, which definitely 

determines a transmitting power according to an information indicating an intensity of electric 

field detected by a receiver, does not require a severe accuracy (generally within the range of 

9.5 dB). On the other hand, the closed-loop power control performs fine control according to 

an information indicating a variation of a gain of the signal transmitted from the cell-site 

station (generally 1 dB step). In this case, the transmitter performs the open-loop power control 

at first, then it performs the closed-loop power control for the transmitted power to converge 

into a desired value which the cell-site station requires. 

i*2, AJ]NW] J] *3+-&.2'

H*#J$I JW JW]NWWJ OX[ [NLNR_RWP

J OR[\] LXVV^WRLJ]RXW \RPWJU

JWM J ][JW\VR]]RWP YX`N[

LXW][XU \RPWJU O[XV J LNUU&\R]N

\]J]RXW JWM ][JW\VR]]RWP J

\NLXWM LXVV^WRLJ]RXW \RPWJU

]X ]QN LNUU&\R]N \]J]RXW%

GJUM[X^Y ]NJLQN\ ]QR\ URVR]J]RXW' <W YJ[]RL^UJ[% GJUM[X^Y ]NJLQN\ gJW]NWWJ +/%h `QRLQ [NLNR_N\

[JMRX \RPWJU\3

As a radio signal is received through an antenna 26, a duplexer 28 directs the signal to a 

variable attenuation stage 27 including a variable attenuator circuit 22 ( discussed in greater 

detail below) through an RF signal input line 47. 

GJUM[X^Y J] 13*)&*,'

DQR\ \RPWJU RWLU^MN\ KX]Q YX`N[ LXW][XU MJ]J RW JMMR]RXW ]X LXVV^WRLJ]RXW MJ]J3

According to this first preferred embodiment of the present invention, this delay corresponds 

to the period of time between receiving closed loop power control information from the base 

station, such as 1.25 ms. 

Id. J] *.32&*,'

GJUM[X^Yi\ JW]NWWJ JU]X ][JW\VR]\ J LXVV^WRLJ]RXW \RPWJU KJLT ]X ]QN LNUU&\R]N \]J]RXW3

A directional coupler 50 passes the RF signal through to the duplexer 28 which directs the RF 

35 transmitter output signal to the antenna 26 for final output. 

Id. J] 13,,&,.'
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DQN i*2, AJ]NW] O^[]QN[ JMVR]\ ]QJ] 67>5 LNUU^UJ[ ]NUNYQXWN\% `QRLQ WNLN\\J[RUb RWLU^MN JW]NWWJ\%

J[N Y[RX[ J[]3

The typical standard for the CDMA cellular telephone system enacted in the U.S. is TIA IS-95 

(hereinafter IS-95). An example of a transmitter applying IS-95 is shown in FIG. 11. In this 

example, a modulated signal converted into a transmitting frequency band is supplied to a 

variable amplitude amplifier 230 and the output of the variable amplitude amplifier 230 is 

further amplified by a power amplifier means 250 and transmitted to an antenna 450 through 

a duplexer 400. A controller 380 supplies a gain control signal to the variable amplitude 

amplifier 230 in order to adjust the gain such that the power transmitted from the antenna 450 

will satisfy the required value of transmitting power. The gain control signal is also supplied 

to a level detecting means 390. The level detecting means 390 supplies a bias signal to the 

power amplifier means 250 for adjusting the transmitting power. The level detecting means 390 

detects a level of the gain control signal, and as shown in FIG. 12, when the level is high (e.g. 
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