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conditioned (e.g., buffered, anplified, filtered, and so on) prior to
tlransm' ssi on. 2? Themteg i'es@il‘lDCﬁ?Qh'ﬂl@nl Srélﬁfeﬁortﬁ'fgiéiﬂ Fransiissionl. Ci MBIk
elements in atra si.gnal _pa Sone ese ments can

i ntroduce di storﬂafﬁﬂ'? arly,, tﬁﬁep? a?nvel'—“gﬂp lngF% to; mset - PRt 8PPREpHEY fgr
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mai nt ai ned at adl-d2esspipioncof thedelated Amtr oper design of the circuit

el enents. To inprove performance and enhance system capacity, the transmt
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2004 the data, and others. The processed data is then modulated with one or
more carrier signals to generate a modulated signal more suitable for
20 transmission. Various modulation schemes can be used such as quadrature
phase shift keying (QPSK), offset QPSK, quadrature amplitude modulation
(QAM), frequency modulation (FM), amplitude modulation (AM), and
others. The modulated signal is typically further conditioned (e.g., buffered,
ampiified, filtered, and so on) prior to transmission.

25 The signal processing is performed by a number of circuit elements in
a transmit signal path, and some of these elements can introduce distortions
to the signal. For example, the non-linearity of a circuit element (e.g.,
amplifier, mixer) can generate intermodulation distortions. Moreover, the
circuit elements can introduce phase rotation in the modulated signal.

30 Conventionally, these distortions are maintained at an acceptable levels by
proper design of the circuit elements.

To improve performance and enhance system capacity, the transmit
signal path can include circuit elements that can be selectively controlled
based on the operating condition of the transmitting device. The transmit

35 signal path may include, for example, one or more variable gain elements
having gains that can be adjusted to provide a variable output transmit
power level. The transmit signél path may further include active circuit
elements having bias currents that can be adjusted to reduce power
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many nodul ation formats includi ng QPS SK, PS QAﬁ/l ang ot hers. An

enbodi ment of the invention provides a nethod for prOV|d|ng a phase
rotation of a nodul ated si gnQUMMARY QFSFHE EINMENTEON In 35
accordance with the nmethod, at |east one control signal is received, with
each control signal _being provided to adjust a particular characteristic
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located direct Htr&dt?cewgy it elements associated with a transmit signal path. By
rotating the phase of the modulated signal by approximately the same
amount introduced by the circuit elements, in the opposite direction, and at
approximately the same time, phase discontinuity in the modulated signal
25 ' is reduced. The phase rotation compensation can be performed at various
locations along the transmit signal path. In some embodiments, the phase
rotation is performed digitally by rotating either the data, the PN sequences
used to spectrally spread the data, or the carrier signals used to modulate the
data. The phase rotation compensation can be applied to many modulation
30  techniques including CDMA, TDMA, FDMA, and others, and can be applied
to many modulation formats mcludmg QPSK, OQPSK, PSK, QAM, and
others.

An embodiment of the invention provides a method for providing a

phase rotation of a modulated signal from a transmit signal path. In

35 accordance with the method, at least one control signal is received, with
each control signal being provided to adjust a particular characteristic (e.g.,
gain, bias current) of one or more circuit elements (e.g., VGA, PA) associated
with the transmit signal path. The circuit element(s) can be located directly
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spread with the PN sequences to generate spread data. The spread data is
modulated to generate a modulated signal that is then conditioned by at
least one circuit element to generate the output signal. At least one control
25 signal is received, with each control signal used to adjust a particular
characteristic (e.g., gain, bias current) of one or more circuit elements. A
phase rotation corresponding to an operating state defined by the received
control signal(s) is determined, and the phases of the PN sequences are
rotated by an amount related to, or approximating, the determined phase

30 rotation to provide the phase rotation of the output signal.

Yet another embodiment of the invention provides a transmitter that
includes a signal processor coupled to a controller and to at least one circuit
element. The signal processor receives and multiplies at least one data
stream with at least one carrier signal to generate a modulated signal. The

35 circuit element(s) receive and condition the modulated signal to generate an
output signal. At least one control signal is provided to the circuit

element(s), with each control signal configured to adjust a particular
characteristic of one or more circuit elements. The controller receives the
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det erm nes a phase rotation corresponding to an operating FCENSRRS4Ted by
the received control signal (s). The phase df the output signal is rotated
by an anount related to, or approximting, the determ ned phase rotation.
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BRIEF DESCRIPTION OF THE DRAWINGS
20
The features, nature, and advantages of the present invention will
become more apparent from the detailed description set forth below when
taken in conjunction with the drawings in which like reference characters
identify correspondingly throughout and wherein:

25 FIG. 1 shows a block diagram of a specific embodiment of a
transmitter that incorporates the phase rotation mechanism of the
invention;

FIG. 2 shows a block diagram of a specific embodiment of a spreader;
FIG. 3 shows a block diagram of a specific embodiment of a
30 modulator;
FIG. 4 shows a block diagram of a specific embodiment of a PN
generator;
FIG. 5 shows a diagram that illustrates the phase rotation of a pair of
quadrature PN sequences;
35 FIGS. 6 and 7 show block diagrams of two specific embodiments of a
phase rotation circuit; and
FIGS. 8A and 8B show block diagrams of two implementations of the
phase rotation.
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transmtted vi &gl and provides the bu ered signal to a mixer 132. Mncer 132 also
receives another carrier signal (e.g., a sinusoid) at a radio frequency (RF_LO),
and upconverts the buffered signal with the RF_LO to generate a RF signal.
Mixer 132 can be implemented with a complex multiplier. The RF signal is
provided to a variable gain amplifier (VGA) 134 that amplifies the signal
with a gain determined by a gain control signal from controller 116. The
amplified RF signal is provided to a power amplifier / driver (PA/DRV) 136
that provides the required signal drive. To conserve ‘power, the bias current
of PA/DRV 136 can be adjusted by a bias control signal from controller 116.
The modulated signal from PA/DRV 136 is typically filtered by an
external filter to remove images and spurious signals. The filtered signal is
then routed through an isolator and a duplexer and transmitted via an
- antenna to a receiving device. These elements are not shown in FIG. 1.
Transmitter 100 can be designed to implement various code division
multiple access (CDMA) standards. For example, transmitter 100 can be
designed to conform to: (1) the “TIA/EIA/IS-95-A Mobile Station-Base
Station Compatibility Standard for Dual-Mode Wideband Spread Spectrum
Cellular System,” (2) the TIA/EIA/IS-98-A, -B, and -C entitled

A
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shown in FIG. 1. For example, the digital signal processing can include
additional, fewer, or different steps than those shown in FIG. 1. For
example, the signal processing can include symbol repetition, symbol
25 puncturing, interleaving, and so on, as is known in the art. Also, fewer or
additional filter, buffer, mixer, and amplifier stages can be provided in the
transmit signal path. The elements can further be arranged in different
configurations. In a specific implementation, transmitter unit 110 is
implemented within one integrated circuit and the remaining circuit
30 elements are implemented within another integrated circuit, although
different number of integrated circuits and /or discrete elements can be used.
As shown in FIG. 1, it is sometimes advantageous or required to
adjust some characteristics of some of the circuit elements associated with
the transmit signal path. For example, one or more variable gain elements
35 (e.g, VGA 134) may be provided to allow for adjustment of the output
transmit power level. The gain adjustment may be necessary, for example,
to maintain a particular level of performance (e.g., a particular bit-error-rate)
at the receiving device while reducing interference to other units in the
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rotation conpeRgin arvarfibld gaifEleidiisadjastéd MPoM one gain setting to another
gain setting, the phase of the modulated signal is rotated by approximately
25 the same amount and in the opposite direction at approximately the time of
the circuit adjustment. In this manner, phase discontinuity in the
modulated signal is reduced, which can provide improved demodulation
performance anc better signal tracking at the receiving device.
The phase rotation compensation can be performed at any point
30 along the transmit signal path. In a specific embodiment, the phase rotation
is performed digitally, for ease of implementation and to provide consistent
performance. For clarity, a specific implementation of the phase rotation of
the invention is described below for a specific transmitter design.
FIG. 2 shows a block diagram of a specific embodiment of spreader
35 118. Spreader 118 is a complex multiplier that receives a “complex” data
input (represented as I, + jOpaa) and a “complex” PN sequence
(represented as PN_I + jPN_Q), multiplies the complex data input with the
complex PN sequence, and provides a “complex” data output (represented as
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Uour + iQour)= Upara+ jQpurs ) (PN _I+ JPN_Q) , (1)

Ioiﬂ:(lmm.PN_])_@DATA.PN_Q) ,and (2)
25

QOUT=(ID.4TA.PN_Q)+(QMTA.PN_I) ) (3)

Spreader 118 effectively modulates the 1,5, and Q,,;, data streams with the
PN_I and PN_Q sequences via a complex multiply operation.

30 FIG. 3 shows a block diagram of a specific embodiment of modulator
122. The spread data Ly;; and Quy; are provided to respective filters 314a and
314b that filter the data. Filters 314 can also oversample the received data, by
performing zero-fill and lowpass filtering in a manner known in the art.
The processed data from filters 314a and 314b are provided to respective

35 digital-to-analog converters (DACs) 316a and 316b that convert the data into
I'and Q analog signals. The analog signals are provided to lowpass filters
318a and 318b that suppress the images at multiple times (e.g, 1x, 2x, 3x, ..)
the conversion rate of DACs 316. Filters 314 or 318 can further perform
sinx/x correction in a manner known in the art. The I and Q filtered signals



30 FIG 3 shows a block diagram of a specific enbodi nent of nodul at or§ MAR 210
The spread data IouTand Qom . are provided to respective filters 314a and
314b that fwdewzosése data. Filters 314 can al so oversanpl e therg&pRkiésd
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’ on a long PN tode, and provided to multipliers 436a and 436b. A
pair of short PN sequences are generated by a short code generator 434, based
25 on a pair of short PN codes, and also provided to multipliers 436a and 436b.
The long and short PN codes can be those defined by a CDMA standard {e.g.,
the IS-95-A standard).
Each multiplier 436 multiplies the received long and short PN
sequences to generate a respective output PN sequence. The IPN and QPN
30 sequences from multipliers 436a and 436b, respectively, are provided to a
phase rotation circuit 438 that phase rotate the sequences, as directed by a
control signal CTRL. The phase rotated PN_I and PN_Q sequences are used
to spread the data. A timing/control circuit 430 provides the timing signal
for PN generators 432 and 434 such that the PN sequences can be started at a
35 particular time.
Referring back to FIGS. 2 and 3, the I,,, and Qy,;, are first spectrally
spread with the PN_I and PN_Q sequences and subsequently modulated
with the I_LO and Q_LO. The phase rotation of the invention can be



the 1S-95-A standard). Each nultiplier 43b nultiplies the received {@mMarang
short, PN sequences to generate a respectlve out put PN sequence. The | PN
and QPN 30veeyssces fromnultipliers 436a and 436b, respepﬁwﬁgbma{e
provided to a phase rotation circuit 438 tf{iat phase rotate the sequences,
as directed by a control signal CTRL. The phase rotated PN | and PN _Q

sequences are uqslfd ";ff ad tpe data. A timng/control circuit 430
provi des the tRSHUF j‘ﬁaﬂ’ of off thesgeffages 9% bodlz ahke 4dmseucstatibat attl“tehePN

Zequgngestﬁanlspeeaihagts?ea(ﬁea wafanwt pliensl Qloﬁtﬁbegg%r%ﬁﬁét?h@aﬁ% {Esﬁ]gF g
an e are firs ad w an
PN Q sequenceé an§ sub ﬂ;ﬁﬁfu?%?lg Hat Otfhtg @)%ﬁtée@l'tbedTh_I%ﬁase
rotati on of tHee phasetiodatiaraat thofulior? 8ge \Wan e @ﬁﬁﬁnéﬂ [ RRA 72
performed & Ha opfhéi‘ﬁf" 4990 Cglrré# Qna he phase r ot atlon at 8
spreading sta f&ﬁ V|a t?‘%‘llers (é’ can be performed by rotating
the phases of the %@déﬁ‘gfﬂmatbﬁasﬂnsimteshéted@d‘aseathnrobetﬂhe

bel ow. The plyadrataraFoReqierices MHAUIRI A OIF0Sefithdae @8LIAETBHUN of

rotating the has of t and QLO carrier oWs a
di agr am t hat H%" gts% 33@ pst éli“i’Wﬁ‘ i Eh‘?@orfq@a‘drthﬁ uhenmntal and

sequences. Th@etmmswpeﬂq@ﬁcﬁe(PNel arich®N @%Qu@icesﬁhéls%hé% Lﬁn

t 4 t t
Fespocti valy. ng 3R Tordof RRCUIE 438, WRE B W Bpetpnitons)” Jine v
rotation circ@ifersngs b&me@hﬂtmoug’@aghb%ﬂqltm&&egTR&_@aand tﬁeflﬁpuerma’
bet ween the Oskguindedl @HUOPHES R n e i
(e.qg., i cé_lh eﬁr %eat | onlS(()t‘i'Q %ag)'et' M%O%Ngf td]a?le gﬁét liB.\sIEquencgg?'c n
be corrputed o Sedyenta e Bed@Ss(8, ~,, T )- QPN sin (G or )] , and(4)
PN. Q= [IPN sin(8RQm+ QDN cos(QO.,,, )] .(5) A specific inplenentation

of the invigntion | PNoR=dE9¢s cts(ﬂjw;)a-rQPN()strr(amﬂ]tgﬁa 100 shown in Lg 1,
in which two control signals CTRL[l 0] are providéd. One control sig

(e.g., CIRL1) adju 1€ [ e ot her control signal
(e.g., CTRLO adj uzjt}\g heI]?a.g Vgﬁy}of'cﬁﬁm\) -136. Each set of sf®cific

control values of CTRL[1:0] defines a particular operating state of the
1% ' 5 b oo Ee P, o Rt o
gna [1:0] are
provided. One control signal (e.g.,, CTRL1) adjusts the gain of VGA 134 and
the other control signal (e.g., CTRLO) adjusts the bias current of PA/DRV
136. Each set of specific control values of CTRL{[1:0] defines a particular
operating state of the transmitter. For example, the control values of
25 CTRL{1:0] = 00 can define a low gain, low bias current operating state, the
control values of 01 can define a low gain, high bias current operating state,
the control values of 10 can define a high gain, low bias current operating
state, and the control values of 11 can define a high gain, high bias current
operating state. Each operating state can be associated with a particular
30 phase rotation of the modulated signal. One of the operating states is
designated as the baseline state having a phase rotation of zero. The
remaining operating states are each associated with a particular phase
rotation relative to the baseline state: For example, the operating states of
CTRL[1:0] = 00, 01, 10, and 11 can be associated with phase rotations of 0, n/2,
35 =, and 3n/2, respectively.

When the transmitter is adjusted, or set, to a new operating state, the
phase rotation associated with the new operating state is determined. The
phases of the PN sequences are then rotated by the determined phase
rotation to compensate for the phase rotation due to the circuit elements
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When a new operating state is selected, as identified by the control
15 signals CTRL[1:0}, the phase rotation associated with this new operating state
is determined. The mapping of operating states to phase rotation values can
be achieved with a look-up table (LUT), combinatorial logic, or other
implementations. The PN_I and PN_Q sequences are then adjusted, as
required and by the amount identified by the signals PHASE[1:0], to provide
20 the desired phase rotation.
FIG. 6 shows a block diagram of a specific embodiment of a phase
rotation circuit 438a that implements the phase rotations shown in Table 1.
In this embodiment, each operating state is associated with one or four
possible phase rotation values. The control signals CTRL[1:0] identify the
25 particular operating state and the signals PHASE[1:0] identify the particular
phase rotations value. The control signals CTRL[1:0] are provided to a
register 642 that is clocked with a clock signal CLK. The registered values
from register 642 are provided to a look-up table 644 that provides a phase
rotation value associated with the particular operating state defined by the
30 received control signals CTRL[1:0]. The phase rotation value is provided on
the signals PHASE[1:0].
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the phase rot!® HP| N sequences when the phase rotation is 7t/2 or 3n/2.

Regxster 642 also receives an enable signal EN that allows the register

to update at designated times. The enable signal EN can be used to align the
phase rotation of the PN sequences with the adjustment of the circuit

25 elements associated with the transmit signal path. In this manner, when
the phase of the modulated signal rotates due to adjustment of the circuit
elements, a corresponding phase rotation compensation is performed on the
modulated signal to approximately cancel the phase rctation due to the
circuit elements. The reset signal RESET can be used to reset the register,

30 and can be asserted (e.g., to logic high), for example, when a software reset bit
is set or when a hardware reset line is active.

In the simple embodiment shown in FIG. 6, two control signals

CTRL{1:0] are provided, with each control signal controlling one circuit
element and having a value of either “0” or “1”. Generally, the transmit

35 signal path may include any number of adjustable circuit elements.
Moreover, each circuit element can be adjusted to one of any number of
states. For example, it may be desirable to adjust the gain of a VGA with
four bits of resolution and the bias current of a circuit element with eight
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a register 742 thaln pg embedimenti L iphase rotasisin vilges ar€ktoredlin loaksiupt tablel
val ue is 744. Each operating state, as defined by the received control signals CTRL{N-
1.0], is associated with one of the L phase rotation values. In an
25 embodiment, each of the phase rotation values stored in look-up table 744
has P bits of resolution and identifies a particular phase rotation of between
0 and 2x.
A phase rotation value 8; corresponding to the operating state
defined by the received control signals is provided from LUT 744 to a
30 complex multiplier 746 that also receives the IPN and QPN sequences.
Multiplier 746 multiplies the received PN sequences with the appropriate
sine and cosine of the received phase rotation value 8; in accordance with
equations (4) and (5) to generate the phase rotated PN sequences. The phase
rotation value 6, is substituted for the phase rotation value @, in
35 equations (4) and (5). Multiplier 746 provides the output PN_I and PN_Q
sequences having a phase rotation of between 0 and 2x from the input IPN
and QPN sequences.
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appropri ate aSiEcHi element(s). ng to FIG 1, 15 the bias control signal for

\F;AG/A Dieg413? may be Asl myted aboeht tl-lye tftaatllgﬁh@ugw peffokiel at moﬁgr
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performed on the complex data (ie., the I,,;, and Q,z,), the complex PN
sequences (i.e.,, IPN and QPN), or the carrier signals (ie., I LO and Q LO).
These various forms of phase rotation can be expressed as:

s@) = Refn(r)e plr) e e esinr }
Refnt) s [o() e eonr peimer}
Refpye o b pyec} ©

= Ref(r) o plr) e er=omr) }

where s(t) is the output modulated signal, m(t) is the data sequence, p(t) is
the PN sequence, and ©" s the carrier signal.

FIGS. 8A and 8B show block diagrams of two implementations of the
phase rotation of the invention. FIG. 8A shows phase rotation of the spread

30 data, and FIG. 8B shows phase rotation of the PN spreading sequences.

In FIG. 8A, a spreader 810 receives and spreads the compiex data (I,
and Qp,,1,) with the complex PN sequence (IPN and QPN) and provides the
spread data to a phase rotator 812. Phase rotator 812 also receives a signal




As not ed. above, the phase rotation can be performed at various 2016 MAR 2004
locations in the transmt signal path. For exanple, the phase rotation can
Be performasoommésee conpl ex data (i.e., the |IDATA and QDATApETABGSPHAP! €X

PN sequences (i.e., IPN and QPN), or the garrier signals (i.e., I LOand Q
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phase rotation can S| mu

i rica
nmeasur ement s ofontrl tsignasi GIRLINGEODy thenephasearsd. ﬂﬂ%)rﬂ‘égﬂat&d r signal is
configurati on deéteBmineRBChAPBadelifi! égeﬁﬁﬂrgabtaw @%aketeagfahaeﬁménpna@s value

control si L) al ésssocgg'eu\l_u}lﬂ{) ]e)athtpe%lgmlgge 8{:>e}art]1%gms) tlealg ecdonsql)grré% agamst the
phase value of the baseline state to obtain the phase rotation value for the
operating state. Each operating state is thus mapped to, or associated with, a
particular phase rotation value.
In an embodiment, a look-up table stores the phase rotations for

25 various operating states. The look-up table can be loaded when the
transmitter is initialized or when a reset signal is received. Alternatively,
the phase rotation values can be provided on a system bus (ie., from
another integrated circuit) whenever the control signals change state.

In the description above, phase rotation compensation is provided by

30 rotating the phases of the PN sequences. The phase rotation can also be
provided by rotating the data, such as the I,,;, and Qp,r, in FIG. 2. In some
transmitter designs, the data may comprise more bits of resolution than the
PN sequences, in which case rotating the PN sequences may require less
circuitry.

35 The phase rotation compensation can also be performed at other
points along the transmit signal path. For example, the phase rotation can
also be performed by rotating the carrier signals used to modulate the data.
Referring back to FIG. 3, the filtered I and Q data are modulated by the




determ ned. A baseline operating state is selected, and the phase vall BeMafo2004
associated with each remaining operating state i s conpared agai nst the
phase val uewgfgiiggsebasel i ne state to obtain the phase rotation value for
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conbi nati on of dysamic BAMo(DRAM)16a read-only memory (ROM), a programmable
ROM (PROM), an electronically programmabie ROM (EPROM), a FLASH
memory, other memory devices, or any combination thereof.
As shown in FIG. 1, the control signals CTRL[1:0] adjust the

25 characteristics of the circuit elements located in the direct transmission path.
The invention can also be used to compensate for phase rotation due to
adjustment of other circuit elements not in the direct transmission path.
For example, a voltage-controlled oscillator (VCO) and its associated buffer
may have their bias currents adjusted to reduce power consumption.

30 Adjustment of the bias currents of these circuit elements may cause
variation in the phase of the signal generated by the VCO, which can cause a
phase rotation in the modulated signal. Thus, as the VCO and/or buffer is
adjusted, a phase of the modulated signal can be rotated to compensate for
the phase rotation in the modulated signal due to these circuit elements.

35 The invention described herein can be applied to many
communications systems such as CDMA communications systems. The
invention is applicable to various CDMA systems that currently exist and
new systems that are continually being considered. A specific CDMA system
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signal processor, an application specific integrated circuit (ASIC), or
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vari abl e gai n3ndfthemsi tiple circuit el enents having adjustable bias

currents, 200 r eduCPTh@QWREnEBAS LA beQktérided ®o Provide phase %?Eﬁ'h{e?ﬂ of tie Of
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associated with the transmit signal path. As the circuit elements are
adjusted, the phase of the modulated signal can be shifted to compensate for
the phase shift introduced by the circuit elements, to reduce phase
25 discontinuity in the modulated signal.
The foregoing description of the preferred embodiments is provided
to enable any person skilled in the art to make or use the present invention.
Various modifications to these embodiments will be readily appareat to
those skilled in the art, and the generic principles defined herein may be
30 applied to other embodiments without the use of the inventive faculty.
Thus, the present invention is not intended to be limited to the
embodiments shown herein but is to be accorded the widest scope consistent
with the principles and novel features disclosed herein.

35 What is claimed is:
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adjust a particular characteristic of one or nore circuit elenents
associated with the transmt signal path; 6 determ ning a phase rotation
correspondi ng to af ofhe sethgdsehclaimyds whetein, thegotating Ve perforineds by ame
control si@natomplek fuleipif.i Ng a phase of the nodul ated signal by an anmount
related to the determ ned phase rotation. 2. The nmethod of claiml,
wherein the rotating is perforned by a 2 conplex nultiply. 3. The nethod
of claim1, whereid {The methad ofjclatmpienloeretrdtie githtihg Vs pérforied aghtally of
claim1l1, wherein the rotating is perfornmed at a 2 particul ar desi gnat’ed

time such that phase discontinuity in the nodulated signal is reduced when
the at |east one chrdihe methadnef claimdlywhegein the rotating is performed at a

2 particular designated time such that phase discontinuity in the modulated
signal is reduced when the at least one circuit element is adjusted.

5. The method of claim 1, further comprising:
2 receiving at least one data stream and a pair of PN sequences; and

spreading the received at least one data stream with the received pair
4 of PN sequences,

wherein the phase of the modulated signal is rotated by rotating the
6 phases of the PN sequences. '

6. The method of claim 5, wherein the PN sequences comprise short
2 PN 1Iand PN Q sequences defined by IS-95-A standard.

7. The method of claim 1, wherein the determining is performed
2 with a look-up table.

8. The method of claim 7, wherein the look-up table is
2 programmable.



5. The nmethod of claim1l, further conprising 2 receiving at |east onehﬁa@bg 100k
stream and wair of PN sequences; and "spreading the received at |east one
m

data strea 12984 [ eceived pair 4 of PN sequences, wher ePETAUS/SHEse of

the nodul ated signal is rotated by rotating9the 6 phases of the PN

sequences. 6. The method of claim5, wherein the PN sequences conprise

short 2 PN | and PR Qheemetnstef dafmriedvﬂmeirsa%pwamt@fnrlarmodmat’éaesigﬁhhod
| e.

of claim1, swhey gittdd iy gg&%mr%ﬁéa_performd 2 with a look-up ta

8. The method of claim7, ereint ook-up table is 2 progranmable. 1 6
MAR 2904 WO 01/20866 PCT/ US00/ 25472 19 9. The nethod of claim 1, wherein

the phase of the nodol aed nsétdBadl of 21difn 'OLARERiA i PR i r&{{@{ 0.
The net hod Qf cl ai 91= V\(nﬁr.ei_n thg he{?%{ f thelm)dul gte %5 lgégna |1§ted1
Oé?e / )

rotated in i nchWFs 15 Ingrem od of claim1, wherein the
determ ned phase rotation 2 has K bits of resolution, where Kis greater

than 1. 12. The net hod L&l , eneln. the determned phase rotation
2 has two bits, of rgg'olﬂfﬁtgirglﬁ. .%%}fhae m_%t Hod of gli‘eaic{%t'fm’ﬂﬁgr Bﬁﬁseoﬁ‘étaaé’font he
at |east oné cBas Kobits of easghation;, swhere K tregreaterdbipndt a gain of a variable
gain elenent in the transmt signal path. 14. The method of claiml1,

wherei n one of the ast qne, confrol __2 signal_ is provided to adjust a
bi as current of an g%t !T\%‘E r@Fﬁlﬂﬂ P?éiaé%m' ‘i"ﬁefgqﬁ% the dgtermined phase patation s
The et hod &@f basiwohitswfaresolutione of the at | east one control 2 signal
adjusts a circuit element |located directly in the transmt signal path. 16.
The nmethod of claiml, wherein one of the at |east one control 2 signal

adjusts a circuit el®dmdhe mptiad iof slajme bupthereinoonaeoft thenatieast iogratontpat h.

17. The met Rodsighatisaprvvidedteadiust 4 BRiNBOA vatigbleStARAlement ik MD Rafbgia! -
18. A et hod fg‘,%“g{ﬁé di ng a phase rotation of an Output signal from 2 a

CDVA transmtt thod conprising: receiving at | east one data stream
and a pair of PN sequences;

14. The method of claim 1, wherein one of the at least one control
2 signal is provided to adjust a bias current of an active circuit element in the
transmit signal path.

15. The method of claim 1, wherein one of the at least one control
2 signal adjusts a circuit element located directly in the transmit signal path.

16. The method of claim 1, wherein one of the at least one control
2 signal adjusts a circuit element operatively coupled to the transmit signal
path.

17. The method of claim 1, wherein the modulated signal is a CDMA
2 signal.

18. A method for providing a phase rotation of an output signal from
2 a CDMA transmitter, the method comprising: '
receiving at least one data stream and a pair of PN sequences;

4 spreading the received at least one data stream with the received pair
of PN sequences to generate spread data; _
6 modulating the spread data to generate a modulated signal;

conditioning the modulated signal with at least one circuit element to
8 generate the output signal;



4 spreading the received at | east one data streamw th the received 1pﬁaMPlR 1004
of PN sequences to generate spread data; 6 nodulating the spread data 'to
gener ate aWfohRodeed si gnal ; conditioning the nodul ated sipgmaUsddizklrat
| east one circuit element to 8 generate $pe output signal; 16 MAR 2004 WO
01/20866 PCT/US00/25472 20 receiving at l[east one control signal, each
control si gnal condg | eristic f Qone
more of e, a FE%& al Reast S EbEP1 Bghal 'hEH BrufblUBEN LSl oo
rot ation &Br rasipsh F’él & rehgrrgtenistiny of oaeeor mdtenefi thy atHeasteons wimtuit
| east one corﬁléﬁiem;gnal and 14 rotating phases of the pair of PN
sequences;py an a nt reI ated to the determ ned phase rotation_to provide
t he phase ot atlo F HBnSuFdfhasel’@tép%a?ouwo IRt HORIY PR t5tale a
phase of a nnthfhmtdehljrshgraieﬁedoerﬂlaast%rter@imml@ iadahd pat h, the nethod
conprisin receiv cantr erein each control
signal i sg%row de '?ﬂ“?élpa Tus (t’fotE'%p%?]f |°(§34I\£ %ﬂ‘;fé\,%' Pgt?IPOHPPJﬁgaQS?I tore
circuit el endhesdetenpinest phasarrotatiohetot pravide the iphaaé rotation Gfdheeoutming a
phase adj ust rgggﬁalval ue corresponding to an operating state defined by the
received at |east one control signal; and 8 adjusting the phase of the
nodul at ed signal by an anpunt rel at ed to the determ ned phase adjustnent
val ue. 20. A trans]m.tnemettho@rﬁom adjusting aSplgadel opao&mﬁteaogfg,ﬁurfggmtg

receive angl y a streamw th at | east one carrier
signal to ge%@itfl aclﬁaa}f'ét ﬁ'ﬁﬁé AR REst one circuit el enent

coupl ed to the si gheteivingatdsass eneeantrot sighal gwherdinteach eersiol sigaalds prnvitiediton
the modul af edyidnd patticylen Shiafrefidtic bf YU nibnel: bRt ashialedOn®
control si gnal tt!cfhg oVvi ded t he at |east one circuit elenent, eac
control si gna ] »a particular 8 characteristic of one-
or nore oféthe at de&ennumg acphasel 4djabenatt valae ¢otrespohditlg € ahospdratin

t he signal pr Ok e f r 0t eive the at [east
one control ss?igfﬁa ng %?Fgrn JEH a{éﬁé °?‘g%8f‘g‘8hj“"5€8?r%¥%ondu ng to an
operating &tate d@ﬁl‘h@&‘gﬁ\@ Me&ﬂwm@dula@dsm@nbbymm relajad|to
wherei n a phahe dﬁtem@?nggegd ghehASvaRkat ed by an anmount related to

t he determ ned phase rotation 1 The transmitter of claim20, wherein the

si gnal processor
20. A transmitter comprising:

2 a signal processor configured to receive and multiply at least one data
stream with at least one carrier signal to generate a modulated signal;
4 at least one circuit element coupled to the signal processor and

configured to receive and condition the modulated signal to generate an
6 output signal, wherein at least one control signal is provided to the at least
one circuit element, each control signal configured to adjust a particular 1
8 characteristic of one or more of the at least one circuit element; and
a controller coupled to the signal processor, the controller configured
10 to receive the at least one control signal and determine a phase rotation
corresponding to an operating state defined by the received at least one
12 control signal, wherein a phase of the output signal is rotated by an amount
related to the determined phase rotation.

21. The transmitter of claim 20, wherein the signal processor
2 comprises: '

a spreader configured to receive and spectrally spread the at least one
4 data stream with a pair of PN sequences to generate spread data, and



2 conprises: a spreader configured to receive and spectrally spread tBeMARtI00E
| east one 4 data streamw th a pair of PN sequences to generate spread
data, and 1WONAROSGO4 WO 01/ 20866 PCT/ US00/ 25472 21 wher ei np¢tresqhnaga of
the nodul ated signal is rotated by rotating the 6 phases of the PN
sequences. 22. The transmtter of claim 20, wherein the signal processor 2

conprises: a nodul améreapmgmaseomé%@amtémogﬂ%ﬂ% bBattd By lorhGRZ hd"e

data 4 streamwith carrier signal an carr
signal to éerfﬂ}aéﬁ%ofﬂ'ée Erg}oﬁﬂ%?’é‘éﬁsa gnal, and 6 wherein the phase of the
nodul ated signal is rotated by rotating the phases of the inphase and

quadr ature carrierggignﬁis. 23. ,;Eetra cl.aim 20, wherein the
control | er corrprl s oTHE | tramsister , Of «Claghy fzgur‘g erein, dpe; visnah cPERCesI st
one cont rol2 sicgmprisesnd provi de t he phase rotation corresponding to the
operating state def C r.ql nal,.. 24.
The transm {ter of cﬂq‘%ﬁu%SP)é% Ireat‘t% egglhas%ll'c?gﬁ '?%Eeﬁg afci %S?T(%F’n%ﬁtal n
di screte i rftr SHEATs with, arrﬁepha%ﬁmqreslml @nd @ qgadmereeucnmms@\al dast
one circuit %eﬁbﬁ{f@l‘[heldil@dﬁld@ﬂ doMal aall € gain el ement having a gain

determ ned by one t he at leas ne co I ) e transmtter
of claim 20§) wher elvﬁh? éﬁ ¢ phass 06:%9 (ﬁ"?@ a‘?Ed ?‘%fagrféﬁ?tqtﬁl JEdating 4bei ve
circuit el enerphdsealoﬁ&ﬂauipl'ase and rprdratere carmerdsighglsone of the at | east
one control signal.
23. The transmitter of claim 20, wherein the controller comprises:
2 a look-up table configured to receive the at least one control signal
and provide the phase rotation corresponding to the operating state defined
4 Dby the received at least one control signal.

24. The transmitter of claim 20, wherein the phase rotation is
2 performed in discrete increments.

25. The transmitter of claim 20, wherein the at least one circuit
2 element includes a variable gain element having a gain determined by one
of the at least one control signal.

26. The transmitter of claim 20, wherein the at least one circuit
2 element includes an active circuit element having a bias current determined
by one of the at least one control signal.





