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I nvention The present invention relates to data transm ssions. Mre :
parti cul wolog/zedéee present invention relates to nmethod arrcTapseeessvzis for 10
rotating a phase of a nodulated signal. {1. Description of the Related Art
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I n the nodul gt onally, these distortions are

mai nt ai ned- . R, ﬁg eb’{%be]@f‘g + by proper design of the circuit

el enents. To inpr ove perfor mance and enhance system capacity, the transmt
signal path can Imqhuﬁl d@nﬁmuhtcaeﬂoasesyts&rﬁéjaiatﬁ@uﬂphﬁegseaﬁﬁiouuﬁwd camdrol | ed

based on tjhe 0 %41@ 8|It|0n .Of. tPeatrran‘s,mtﬁ% ge Z.r\ The trlansmt
35 si gnal pa? ?/“ 04 tfa&smé?é% 2 T5hevVBie fiore®v RS ervent s
havi ng gai nscanhinclugere fostesmnpressienicagiing fomerran Id@tqstmpdcommm t
pover | evel .colReing r&f‘?)%%d%' SfRbg cﬁﬁﬂthﬁ‘x‘\efsUréﬁ?@édm?cﬂoué’&c&ﬁllyvtﬁsﬁérééw t
el ement s hay éé%a ‘gurt{"ent ST}le aﬁrogé%rs]eti) %a?éjjisuﬁlen modulageltlic Vc\)%re or
01/ 20866 P
: 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,
amplified, 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 rota’non in the modulated signal.
30 Conventionally, these d1stort10ns are mamtamed atan 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 signal path may further include active circuit
elements having bias currents that can be adjusted to reduce power




consunption while providing the required (e.g., linearity, bandw dth)
‘performance. The characteristics of the nodul ated signal can change as the
variable <circuit elenents. in the transmt signal path are adjusted.
Speci fi ceido120866e 5 phase of the nodul ated signal can rREHU0025472 he
circuit elenments are adjusted. Wien the gircuit elenments are adjusted in a
step-w se fashion, the nodulated signal can include phase discontinuities,
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enbodi nent of the inventi SUMMARY OF BEHEINMENTIONIi ng a phase
rotation of a nodulated signal froma transmt signal path. In 35
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rotatmg 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 including 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

|n t he




3 in, or operatively coupled to, the transmt signal path. A phase
rotation corresponding to an operating state defined by the received at

| east one control signal is then determ ned, and the phase of the

nmodul at esveso1p0886 i s rotated by an anmount related to, orPGERYBRF4TALI ng, the
determ ned phase 5 rotation. The phase3rotation can be achieved with a
conplex nmultiplier, and can be perforned digitally. The phase rotation can
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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




characteristic of one or nore circuit elenents. The controller receives the
WO 01/ 20866 PCTNS00/ 25472 4 control signal (s) and determ nes a phase
rotation corresponding to an operating state defined by the received
control sWH208F The phase of the output signal is rotBEEESWLSER anount
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FIG 1 shows_a bl OCE I agr.am of, a1 eci f,i ¢ ent}#)dl ment, of a _transmitter
that i ncor pofSERES: i Rl cigfaili]” Audh, BiOYHess & st ndaiationy, valve -
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sequences; 36efleG aBognated/withothebtransmitisignalpatief two speci fic enbodi nents
of a phase rotation circuit; and

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.



FI GS. 8A and 8B show bl ock diagrans of two inplenmentations of the phase
rotation. WO 01/20866 PCT/ US00/ 25472 5 DETAILED DESCRI PTI ON OF THE -

SPECI FI C EMBODI MENTS FIG 1 shows a bl ock diagram of a specific enbodi ment
of a tr¥@PH2e866€r 100 that incorporates the phase rot at iREA/UMY2HMIE sm of the
5 invention. Wthin a transmtter unit 810, data froma data source 112 is
partitioned into data franes and provided to an encoder 114. A controller
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can be recelves another carrier 51gna1 (e.g., a sinusoid) at a radio frequency LO),
and upconverts the buffered signal with the RF_LO to generate a RF s1gna1.
Mixer 132 can be implemented with a complex multiplier. The RF signal is
25 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.
30 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
35 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




designed to conformto: (1) the "TIAEI A IS 95-A Mbile Station-Base
Station Conpatibility Standard for Dual - Mode W deband Spread Spectrum
Cellular System™ (2) the TIAEIA 1S 98-A -B, and -Centitled WO 01/20866
PCT/ USOOmAB difhs6éc " Recommended M ni mum Per f or mance St andBEFHUS¥25812al - Mbde
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of the circuit elenents asso
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




the transmt signal path. For exanple, one or nore variable gain elenents
35 (e.g., VGA 134) may be provided to allow for adjustnent of the output
transm’tﬁower | evel . The gain adjustnent nmay be.necessary, for exanple,
to mai nt ARV ti cul ar | evel of performance (e.g., a pBETSW25472
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when a variable gain element is adjusted from 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 and 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 Iy, + jQpara) 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




performance. For clarity, a specifi'c I npl ement at i:on. of the phase rotation
of tHhe invention is described below for a specific transmtter design.
FIG 2 shows a block di.agram of a specific enbodi ment of 35 118.
Spr eader WPIH20866, conpl ex nul tiplier that receives a ﬁég&’%gﬁza i nput
(represented as | DATA + j QDATA) and a "8onpl ex" PN sequence (represented
as PNLI + PN Q, multiplies the conplex data |nput with the conplex PN
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314 can al so oversanple the received data, by

(our *+ 7Qour)= Upurst Qo) PN_I+ JPN_Q) )

Lour = Upars ® PN _ D)~ Qpyry * PN _Q) , and (2)
25

Oour =Upurs ® PN _ O (Qpurs o PN _I) 3

Spreader 118 effectively modulates the I,,;, and Q,,5, 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 L;; and Q,; 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 info
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



performng zero-fill and |owpass filtering in a manner known in the art.
The processed data fromfilters 314a and 314b are provided to respective 35
digital -to-anal og converters (DACs) 316a and 316b that convert the data
into | AY@OKP08éeal og signals. The anal og signals are proP$HEPIRH?2owpass
filters 318a and 318b that suppress th® inmages at nmultiple tines (e.g., 1x,
2X, 3X, ..) the conversion rate of DACs 316. Filters 314 or 318 can
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432, based on a long PN code, 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,xr, and Qpyy 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




30 sequences fromnultipliers 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 toY4HIIEABE6t he data. A timing/control circuit 430 pPEWUSRS#Re ti ni ng
signal for PN generators 432 and 434 sd@h that the PN sequences can be
started at a 35 particular tinme. Referring back to FIGS. 2 and 3, the
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)+ QPN cos(sg %% Canﬂé%?lﬁg?@%' fic inplenmentatron of the invention is now

descri bed for ransm % shown in FIG 1, in which two control
signals CTRL[1:0] _are rovided. One control signal (e.g., CIRL1) adjusts
the gai nl%f VGA féle_laﬁ&l%MWQSémarQf@fnsire)(ﬂmi)fwahd(e.g., CTRLO) adjusts the
bias current of PA/DRV 136. Each set of specific control val ues of

CTRL[ 1: 0] defi nepna @aIpn ot PO é Bt fle of the transmitt For
exanpl e, the control val ues nggmfg ngL[l: S]ROT:)qOO can define a Io&lg)gai n, |ow
bi as current operating state, the control values of 01 can define a | ow
gai n, high bias Auspesnific implemnenigtivnatof, thet everdinn ols netvueesaibeto forn

define 0hi ganSditler 100/SHIRAS i WTGSR! irP A WS cotlerd]SsigRild él‘ﬁ[f:@]"&{eo'
val ues of 11 cag (gef ne a hllgh In, 251&51(113'%5 cur{lent, ogﬁratl ng” st at e.
Each oper at PRY€8%t &Me-5005e %g‘ii(%rge ' justs the gpiy oBY Gk dSE angk at i on
of the noduthe ethesi comdtol signalofe.g.h€TREO) atljusts shatbéas cirent 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, /2,
35 x, and 3n/2, respectively.

When the transmitter is adjusted, or set, to 2 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



designated as the baseline state having a phase rotation of zero. The
remai ning operating states are each associated with a particular phase
rotation relative to the baseline state. For exanple, the operating states
of CTRL[W©0122086©0, 01, 10, and 11 can be associ ated w t FCHHS¥E5473t at i ons -
of 0, n/2, 35 n, and 37t/2, respectivelly. Wen the transmtter is
adjusted, or set, to a new operating state, the phase rotation associ ated
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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].



In this enbodi ment, each operating state is associated with one or four
possi bl e phase rotation values. The control signals CTRL| 1: 0] identify the
25 particular operating.state and the signals PHASE[1:0] identify the
particul YOO0KHE&e rotations value. The control signals CPRI{USI®IS4Tr e
provided to a register 642 that is clotked with a clock signal CLK The
regi stered values fromregister 642 are provided to a | ook-up table 644
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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 rotation 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



nodul at ed signal to approximately cancel the phase rotation due to the
circuit elenents. The reset signal RESET can be used to reset the register,
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| ook- up t abP#4.7Bach operating state, as defined by t e received control sign
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 2r.
A phase rotation value 6; 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 6; in accordance with
equations (4) and (5) to generate the phase rotated PN sequences. The phase
rotation value O, is substituted for the phase rotation value 8y 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 27 from the input IPN

and QPN sequences.
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performed on the complex data (ie., the I,;, and Q,,;,), the complex PN
sequences (ie., IPN and QPN), or the carrier signals (ie., I LO and Q LO).
These various forms of phase rotation can be expressed as:

() = Refn(r)e p(¢) e e/™'e/mor }
Refn(r) o [p(t)yee/®rr heroer}
= Re{n(t)o g/%rer ]-p(t) oejmc'} +and ©

= Refrr) e plt)« /o) }

where s(t) is the output modulated signal, m(t) is the data sequence, p(t) is
the PN sequence, and " is 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 complex data (Ip,;,
and Q1) 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
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e C } = Re{n(t) p(t) eiiac"aROT )} where s(t) is the output nodul ated
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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 Qu,y, 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
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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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provide phage, AdkySER ke bt 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 apparent 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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rotating a . .at ed signal by an ampbunt related to the

det er m ned g%%g‘g‘“?%‘%? ?%eﬁgc%‘g e nmethod of claim1l, wherein the rotating
is performed by a 2 conplex multiply. 3. The nethod of claim1, wherein
the rotating is peryer fghed Wft @hiny.1, Wherkhe thetrioestingf i€ patforhedWBpraei n t he
rotating. s_perfaor msq.a]gy a 2 particular designated tinme such that” phase

di sconti r%ui f@mp £ FEUHBEul ated i gnal is reduced when the at |east one
circuit elenent is adjusted. 5. The nethod of claim1, further conprising:
2 receiving at |zaghed&hdaicE it 8 MvABELA tRekbtatthg RpeAarnaRg /B gitallg
spreading the received at | east one data streamw th the received pair 4

of PN sequences, wherein the phase of the nodulated signal is rotated by
rotating the 6 $hddesmethadofptpionduenberein 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 PNIand PN Q sequences defined by 1S-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.



6. The nmethod of claim5, wherein the PN sequences conprise short 2 PN |
and PN Q sequences defined by 1S 95-A standard. 7. The nmethod of claim 1,
wherein the determining is perforned 2 with a |ook-up table. 8. The nethod
of cl ai mMWQouen8s&ei n t he | ook-up table is 2 programmbl ePCT/PP025472 | || | |
LEEEE LR 1 1l WO 01/ 20866 PCT/ USO/ 25472 19 9. The nethod of claim
1, wherein the phase of the nodulated signal 2 is rotated in discrete
increnents. 10. Th&heenéthddalf ddim i Whereire the phasecofothesmogulatad sigiall at ed

2 signal o s;fhab8dni dlsdrBfe’ GeRMentef N/ 2. 11. The nethod of claim 1,
wherein tzhelsd‘g{termﬂe Sgﬁ%se rotatton 2 has K bits of resolution, where K

Is greater than 1. 12. The nethod of claim 11, wherein the determ ned phase
rotation 2 has 10w Thet mettiod asfotlairh 09). whareiff hthenphhsed obfthe| miodulatedher ei n

one of ttie ?i%ngfﬁﬁ-&a?@c?ir?%&%nts%f%&@a' is provided to adjust a gain of a
€ I N

vari abl e “gai enen e transmit signal path. 14. The nethod of claim
1, wherein one of the at |east one control 2 signal is provided to adjust
a bias current ofl.aThé@ehéthedcof clainh klveherin ithe tdeterntinedsphasesrafatibnpat h.

15. The t hod.qf.. clal ‘i‘\‘hﬁﬁ ' t |least one control 2
si gnal agjeug?ssKgm’(‘:sl ‘j?f?ﬁlg%ﬁg%hena%gggé%ﬁﬁtf?%& 'y in the transnit signal

path. 16. The nmethod of claim 1, wherein one of the at |east one control 2

si gnal adj usts ajxi Theliphethb@nehéla@Rellaiheediy theuddtetinired phade sotatih si gnal
path. 17, The pethod of clal.m 1, wherein the nodul ated signal is a COVA 2
si gnal . 12.8ﬂ§§ ﬁ??i’bta #5?306?%%’& ng a phase rotation of an output signal
from 2 a CDVA transmtter, the nethod conprising: receiving at | east one
data stream and £.PRhé nRéthBN Sedbmn g wheteiponadbfithet aeldast ohw adnttoll east

one data,streamw th the . .receiyved i . . .. Spread
data; 6 AoctiEaR) Harpries spasiiei&edtf'sf s Auiable SR BBARR: R HERARR

condi ti oni nsignalepatbdul at ed signal with at |east one circuit elenent to 8
generate the output signal;

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;

Ll



LETEEE rrrrererrrrererrrrrrrlr , W 01/ 20866 PCT/ USOQ 25472 20 recei ving
‘at | east one control signal, each control signal configured to 10 adjust a
particul ar characteristic of one or nore of the at |east one circuit

el ement ; WOP130866r i ni ng a phase rotation correspondi ng tREEPSAE847AL i ng
state defined by the received at |eas®0one control signal; and 14 rotating
phases of the pair of PN sequences by an anmount related to the determ ned
phase rotation tecgivingi atdeadteonehaseral sigialoerabf cartteolosigpait corfigusedrial . 19.
A et hod T Qg @d) 4'phHAduA: ARt SOOI B GfloRl GRathe [4108Ad orfe LIRAAM !
signal path, ’the thod conprising: recelving at |east one control signal,
each cont r(ﬂle@ﬁﬁﬁal provided to 4 adjust a particular characteristic of
one or @bre cCir Aetérntinéngend phass aotaios contebpondingt tarmiridpesatingistatat h; 6
determ ni ngy g ' . to an operating state
defi ned byﬁ%@?@}gﬁ%ﬂ%&%ﬁg& a%k)ggegg{l\{rrsg%lgg?lgﬁgﬁ; and 8 adjusting the
phase of4the nodotasingdrlasssaf the pair ahBhhtequenseschy @p ampungdelated 18d phase
adj ust ment thaldéeernzided phisendiatidre ko ProPidesibegphadeardtaigtial of phe cosipart
configu:‘?d stio neceive and multiply at | east one data streamw th at |east
one carfter &ghal to generate a nodul ated signal; 4 at |east one circuit
el ement coupled to the signal processor and configured to receive and

condi tion the mygul At gdtiddTal abifustieges Pras@df L ntdtilbieds sigpal frodaehei n at
| east ongz gontr%1 Sg'ﬂ%Eal I s grov ded 't o tihe at | east one circuit el enent,
each conf r SFRRSTYH 518l patly She method comprising, i cular 8 characteristic of
one or nore of wreeeiving akleastoone contral sigepkmach : comtedl signralt puiviided doupl ed

to the signdjuftrLpeaielar EHBaGRAEObE Bhe WRinoBd! Bftuitl PlebRnis GBNSateAe at
| east one co%rtﬁl sah‘gna and dehgrm ne a phase rotation corresponding to
(3¢ &

an operating PIH&8P8Y PR recei ved at | east one 12 control signal,
wher ei n @ phase deterntiping e pitase iagijustment veluet eatréspoadingrieian oparhtingd t o
the det er meag JaRASE byoldlieBilved bt lehiohd BARRIdiHalpind | i m 20, wherein the
si gnal pgocessor ,.2. CONPri ses: pr eader .confi gUred to receive .a
spectralfy spr ega‘l‘{ﬁ’i’é‘ga"{i‘q Bﬁ%ste %n’%‘e Iﬁ'og‘éfiafie {S1EFh RY; h amopsy rregq’te‘ggf’
sequences tthe gletemained sphasgchdjustmend value.

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

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

UL
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phase of the nodul ated signal is rotated by rotating the 6 phases of the
PN sequences. 22. The transmitter of claim 20, wherein the signal processor
2 conpri W@P2886fpdul at or configured to recei ve and mdul%ﬁ"@"?“ﬂ@sﬂ? | east
one data 4 streamwith an inphase carRler signal and a quadrature carrier
signal to generate the nodul ated signal, and 6 wherein the phase of the
nodul at ed si gnalwhereirotthe ehiassy of teamadylated sighalsissrotated hy 1aiptieg dhand

quadr at ugelﬁe.ggg &f the) PR&efuertces. The transm tter of claim 20, wherein the
controller “‘conprises: 2 a’look-up table configured to receive the at | east

one control signal and provide the phase rotation corresponding to the
operating state2def iTiexl trénsmyittelneof edainve?0,awHereist theesignal r ptocessgnal . 24.
The tranfm'ct0 r%énl{s:sd aim 20, wherein the phase rotation is 2 perforned in

di screte i ncr .. 25. The_transmtter of clai,m 20, wherein the, at |east
one circuit 2 a@@éﬁiatphe%f@srea to Zerelre én&a‘inﬁdg‘]ﬂ%ﬁeth? aﬁéﬁsﬁémg fn
det er mi ned gepeagnavithf an Haphise easierosignaloahdod piagnature 26rridthsignahheni tter

of claim 20, wherej I circuit 2 elenment includes an active
circuit el %ﬁfa%ﬁ?\}ig rrlrté&gulg%egsﬁgﬁérlf %‘?

det erm ned . by one _of the at, |east
one contéol si givaherein the phase of ﬁ?l&'@ﬁl—‘iitfﬂlslgﬁglllf rétatg Py yetating the

phases of the inphase and quadrature carrier signals.

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.
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