.« e3e$?| : 1 ; D<F"=x>6>T$?T_> - WO 001 42744 Interface 0 g MAY 20023 MAY 2002
PCT/ GB00/ 00161 5 The present invention relates to an interface between

Jbase band g ffdahds Yy and radio frequency transceiver circuitrovcrmbistul arly
circuitry operating in accordance with the Bluetooth Low Power Radio

Frequency Specification,, It additionally relates to devi i ch an
interface and either type of circuitry. 10 Low power radﬂmlm"ﬁ@ﬂ’ﬂmw
systens al |l ow conmuni cati on bet ween devi ces over short distanc cally
ten's of neters. The devices nust each be capable of receivi Hff'%hd

transmtting according to the systems protocol. 15 One | ow power radio
frequency systemis the Bluetooth system This systemis i
repl ace connecting wires and cables with wirel ess connect”mmmmnn@ rﬂ:ﬂ&ne
devi ce to lotarfage cate with anot her device, no wres connectl n(gﬁ)g e ill b

necessary. Instead, each device will host a transceiver. A tr Zei ver has
a baseband part and an RF part. The host itself may have 20 processing

i i ich i I doi d i ng._and th h
i 11 oty T fasshiEPRnG a8laree | ciBrAle Be GRS a Ry ANk Pl (o

that Procesgldonehiely I anddeall dhelindesafiabliany OcRafey  dRerdirgnshel ver

circuitry that can be’connected 25 to different ho 0 provide the

hosts wi t hastiorddresswithrthedluetdofh Lo Rowked Reslia éseqadhey Spesfifiaatitar.ditze t he
interface at which the connectjon between the hase, band circuitry and the

t r anscei veddditionaliy; rajates tengevicarihayng SHeRRR 'ﬁ?ﬁffafﬂea?‘i“ér%'merﬁd& @rfent . 30
0 9 hhAY 2%&%“ WO 00142744 PCT/ GB800/00161 2 It would be desirable to have
a sinple i '"Yice between the baseband part and the radi o frequency part
and iqoparticular to have a reduced nunber of pins in the interface. A
reduced nunber of pins provides the advantages of reduced chip area and
reduced pokew paweIuFgSie drequencyosystersstaligy cagnamnisatwmdetween devices

over short distances typically ten’s of meters. The devices must each be

capable of receiving and transmitting according to the system'’s protocol.

15  One low power radio frequency system is the Bluetooth system. This system
is designed to replace connecting wires and cables with wireless connectivity.
For one device to communicate with another device, no wires connecting
them will be necessary. Instead, each device will host a transceiver. A
transceiver has a baseband part and an RF part. The nost itself may have
20 processing circuitry which is capable of doing the base band processing and
that host will only require RF transceiver circuitry to be correctly connected to

that processing circuitry.

It would be desirable to create RF transceiver circuitry that can be connected

25 to many different hosts to provide the hosts with wireless connectivity.

It would be desirable to standardize the interface at which the connection
between the base band circuitry and the transceiver circuitry is made making
it vendor and platform independent.

30



- According to one aspect of the present invention there is pr cu/sdQAYaZugz:vi ce '
as cl ai neq,d {m1. 10 According to another aspect of t i L Qn
_there is gvr%g?/?g%i transceiver circuitry as clainmed in clai Wi&(@éq}&h)@di ng

to further aspects of the invention there is provided a nmethod according to
any one of clainms 25 and,26. 15 According to a still further aspect of the
invention there is provided an interface,as clainmed in claim?27.

Enbodi ments of the present invention therefore provide an interface with a

20 | ow pi n It quould deddasiraivid ot hdvevapsimpie imesacg betweeTtiee bavelpamd eant

arises out of: the burst node controller and the mcrocontroller both using
the DBus; tard e Jadipofieaeenay Barteand ¥ particHiardguRavea rgpuced awmbersek and

the functio f. t : bej t i gnal de. 25 The
e et Rl g FERED 3 B8gcieRr Refer 4 i oSS 7he SRRbnTRR; o
using the DRgpicendciFBitea dme rEBused o tonBuRipliohobud e Besy tdqg?ﬁg of
configurations. The RFBus is used to transfer data and, in the Transmt
node, t& copinsol the power anplifier. ~ 9 MAY 2. 002 WD 001 42744

PCT/ GB00/ 00161 ' r : ., 3 For a better understanding of the, present
invention and to understand how the sane may be brought into effect
reference w V. i yidg
{abl o and ool REoRE ROt Mos BT intre opVBIFSBENERAS ot
t he i nt er f aglairhetlweelimBaiseband (BB) circuitry and Radi o Frequency (RF)

circuitry, Table 2 illustrates the effect of operational nodes on the
signals provided at the interface via RFBus; Figure 1 a illustrates the BB
SRIFEjEBOI Qfﬁggg%gné Qct) eér{cﬁﬁgf asteE{ o rtﬁe%n@er\t!o'n”ﬁ%ér%t %SpFor\]/?de%Ftr%hgce;ei(\)/fert he ( }

circuitry as claimed in claim 21.

According to further aspects of the invention there is provided a method
according to any one of claims 25 and 26.

15
According to a still further aspect of the invention there is provided an

interface as claimed in claim 27.

Embodiments of the present invention therefore provide an interface with a

20 low pin count and attendant low power consumption.

The low pin count arises out of: the burst mode controller and the
microcontroiler both using the DBus; the burst mode controller using the DBus
for different tasks and the function of the RFBus being dependent upon the

operational mode.

25 The burst mode controller controls time critical tasks in the RF circuitry using
the DBus and RFBus. The DBus is used to control time critical configurations.
The RFBus is used to transfer data and, in the transmit mode, to control the

power amplifier.



-~ Figure 1 c is a schematic illustration of a LPRF transceiver i §uMAYatlldg
the functi qngbdddspf RFBus; Figure 2a illustrates how RFBus j,(grlgﬁim,do%red
~and how the RF chip responds in the control node; 15 Figure 2b i1llustrates
how RFBus is configured and how the RF chip responds in the transmt node;
Figure 2c illustrates hqw RFBus is configured and how the RF chip responds
in the receive node;, Figure 3 illustrates; how the DBus nay control devices

in addition to an LPRF 20 RF chip having RF circuitry; Figure 4a
i |1 ustrates RAM @ detiet dydeystanding ofite msesanti inverftigraeed tRedaderstanss how

DBus. Fi L : B i i 100 havi

nter face 10ne-TRshe sty iR PRl INBTHHR Feis ahee Wil othe RS b Ly of

cor r espondi ngdrApierdr aoltfeYcchbafiamyinP@vricand uresiin WHiék:y 200
illustrated in Figure 1 b. The interface 10 has Seven pins. The pins 20, 22

and 24 are assigned to the bus of control signals DBus 12 and respectively
transfer the signals DBusDa, 30 DBusEnX and DBusCl k. The pin 30 is assigned

to the slLee ntro i gnal wo ool a2~aa 0 9. MAY 202 PCT/ GB00/ 00161 4

S eenx 18 rater] Mlusiiteding MoadS ovaRe shith INoTAS BEOVEPn dSRSEHEEnal o
RFBus 16 an i i : Busl, RFBus2 and BBC k.
The pins of qﬁ@ﬁ%’?&%ﬁﬂég #%ﬂé‘ﬁ?ﬁ%éyg% (gFgﬁcta‘rt ‘connect or are connectable
to correspongl i i = ~Ci i ; e
Dous 12" e Ta08 Pifisubled it LRLEY bEGSeroRh frofeSorcinetighl, Efiden 4"

bi - di r ect i orthle iniegfamle ViamRFBus; transferring data signal DBusDa either from
BB circuitry 100 to RF circuitr fromRF circuitry 200 to BB

circuitry 100gug a1apinwsitﬁte%thbﬁéé?gg@toq%HF%BFsaﬁﬁ’&tPrf?Fﬁ'e for transferring an
enabl e sipnakioh0, REURERXAFIOMRE BB 6f HEURE MR kAGRF ci roui try 200, via

pin 22. uni di'rectional “si'gnal 'l i'ne Tor "tran: ing~a clock signal

DBusC k fronFigaee BB i r& Wcheyhatieliliustrdtiort bf CHi tPRF 28fhsceivderpillistPating T
RFBus 16 has three signal |ines associated with the pins 40, 42 and 44. 15
A bi - di r ect i tingtiosalgygf RFBes:for transferring signal RFBusl via pin 40. A

unidirectional signal Line for sferri acla Si gna CLK fromthe
RF circuit rye%'ge%g 'Ligg;stmegmw% 100 i PPRHT gnil?]m erBFtBF 'RAPSRP Yl
line for trapstherddni@l phéde! RFBus2 from BB circuitry 100 to RF circuitry
200 via pin 42. 20 SleepX 14 is a unidirectional signal line for
t r ansf ertd ngFiguoen2bhiéuBBatesr ivaw REBUDE cordiguned asH depXthieo RFc ohiprrespomads
power-down in the RF circuitry 200. ~ ~ Table 1 illustrates the signals
provi ded at thESHANSTPLLOAY and i dentifies each one of the interface
signal s by t Bl 3RSRGLEARY Ak HERGEiPEhiduRES anBHBw thdReT R spshad O
and their functron.

in the receive mode;

Figure 3 illustrates how the DBus may control devices in addition to an LPRF
20 REF chip having RF circuitry;
Figure 4a illustrates Write Access on DBus;

Figure 4b illustrates Read Access on DBus.

Figure 1a illustrates baseband (BB) circuitry 100 having an interface 10. The
25 interface is connected or connectable to a similar corresponding interface 10

of radio frequency (RF) circuitry 200 illustrated in Figure 1b.

The interface 10 has seven pins. The pins 20, 22 and 24 are assigned to the
bus of control signals DBus 12 and respectively transfer the signals DBusDa,

30 DBusEnX and DBusClk. The pin 30 is assigned to the sleep control signal



- DBus DBus 12 is a serial I/OData Bus. It is a Clock, Data, GSaiMAY 38072 al

i nterface.  ht..,S0t dedicated purely to the interface 10 b RF
circuitry %b(?o}gl% 430 the BB circuitry 200. Figure 3, ill ustf%f@gggl{ll@%

situation in which the BB circuitry WO 00/42744 .::-.::.. 0 9 MAY 2002
PCT/ G B0O0O/ 00161 5 100.,is .integrated into another host,system The BB
circuitry 100 is the DBus Master. In thi4s exanpl e the host systemis a
radi o tel ephone 300, but it could be a conmputer or personal digital

assi stant (FBapX The TRupinsAUQ,cthand ddt ese \aissignBBus tBedwessof @ata §BualsSl ave

e A 0 o B R S B
g e T

10 ci rcui t ryorpespovidied pilevofahe igterfaté ustafahe RA irdditey2e04. The DBus writes
control data to and reads control data fromregisters in the RF circuitry

200. Th® registers witten to may include a register which controls the
frequency {ch RF,chip. transmts or recejpves, .a register i gh
controls tﬁth%@é}s ;?envaﬁ tyee 5@” i ﬁsﬁqcéﬁgﬁi“('g‘ ﬁﬁdp'Péﬁggn%c%
identify whgt tional Riakdlimelfritan i td; 1 & [
node. The rglg(?‘gce@ re(ilg fror% fr_?lg.); H?f:bft@g (gé{?e% s%le[rbsgg%tg' a(f}l%lﬁ{'gfrﬁ@gp‘@

i nf or mat i oncirdditrg 1t0etdDBYrs cineuitrg @00 rar fromeRB peircaitinoR00fto tBE diEuitiy ¢00f ry,

for exanple, contrgolling the transition fromreceiving to transmtting. 20
The BB ci r cit PN &b @bg‘t“r'cg'feé:t'%%le@Qnﬁb 'F‘ﬁef%BEf@.nSfﬁﬁ'é“%Ba%iQ@P'?r?gﬂﬁgcedes

{ranst o edorBorin i o R B S5 REPGRIN O SR 22 4 L

identificati a register address. e addres

I ong al | ow pgidirettiSnalesignaslind i tRnstériegi 4 ockOgaadDBusChefrem tie IBB
accessed. The RRWbhit when LOWVindicates the BB circuitry is to wite to

t he addr essedc@BY 1§ ox BF cieditiyhdl9, Miapiniddti cates that the BB circuitry is
to read fromthe addressed register. The register address is 5 bits |ong
allowing 32 registers to be addressed. The data words may be of variable

length and Ry REEAES A PRAS Hhedd salg?'hai fined askacRitbd witih@ Omﬁé% ab Ay Qiats are

preferred for transfer tolfromthe RF circuitry 200. 3 0 9 MAY 2002 WO

00/ 4Z7415 PCR) BRAO200AdBal signal line for transferring signal RFBust via pin 40. A
unidirectional signal line for transferring a clock signal BBCLK from the RF
circuitry 200 to BB circuitry 100 via pin 44. A unidirectional signal line for

transferring signal RFBus2 from BB circuitry 100 to RF circuitry 200 via pin 42.

20 SleepX 14 is a unidirectional signal line for transferring from the BB circuitry

100 a signal SleepX for controlling power-down in the RF circuitry 200. L

Table 1 illustrates the signals provided at the interface 10 and identifies each
one of the interface signals by their associated interface pin, their name, their

25 direction and their function.

DBus

DBus 12 is a serial I/O Data Bus. It is a Clock, Data, Enable serial interface.

It is not dedicated purely to the interface 10 between the RF circuitry 200 and
30 the BB circuitry 200. Figure 3, illustrates the situation in which the BB circuitry



- 6 Address bits and RRWhit are verified before latching dataf}® ﬁgé 002 bus
sharing w | ces which are used concurrently to RF circyj )
~ Access Vi awéé@gd?‘{si enabl ed by taking DBusenX LOW hal f a cl ocll:;gr)(’(:}i/ﬁ(?ﬁ/ 181
before the first positive clock edge of DBusCl k. At the first rising edge
of DBusC k the MSB of the device address will be clocked from DBusDa into
the DBus Slave. A wite access is iIIust[rSated in Figure 4b. To wite to RF
circuitry 200 the DBus 10 Master circuitFy 100 places data onto DBusDa at
the fallingledds integbiesGhio anbiheDBost System. 0@ BBvEir@itner0diiedhé IBBust is
addressed takes data from DBusDa on each of the rising edges of DBusd k.
The DBus MaMaster o ¥isgyaBpiebefieatsysterads a radiortale np?&@@.@ugé agiuldach

oo are SehB it Homeinel 26! QB ABRRN Calid  ASaRARLLPERE g, Pkt he
last data bidminhénieatdy withi [DBluQBS'IEEé%(. Ond B Bldde. isThe wmﬁkc&ig?nzcmﬂ ses

one nore pulse and is then held LONfor a m ninumof one cycle before a new
access nay lich i cenhedbd te R2busvibBreHnierfacet Hyr@ther sldvelsccdahBhnfoated

i ni ft les. 20 A is illustrated in Figure 4a, Th
DBus S ave WBraBLIm e EXAS AR ot S MtRasmen CHERNY: 310e

ri sing edge f ;D@nj? i i usDa by the DBus Master
100 on each%SP I?he %%lFltorE-ggﬁ]Ecgétﬁg?g&ﬁgﬂée%g%%%&a read access the

addressed devi ce generates data on the DBus to be read by the controlling

devi ce. Fol | ow r[l}%j;he 8 address bits 25 and RRWbit there is a turn around
bit which | d&es s HBBusPas| BBKRSEDK andnBBrESIKns vsedcto eentrelathey®hg t he

apon ¢ 01 STt s BNLESRE MG i iy ol DB AGRIoNLT o1
100 on the ftd ithdardlgeadsicdntel BRes Frdm feglstersl ROtHNRA aptuidtBod®i thé he
DBusC k is disabled for at | east one clock cycle before the 30 next access.

The dat a woregistargt Written riot migiyxiadludeha ERIsieivdtich cobolsotiter fregueney &t P1AY
2002 WO 00/ 42744 P 00/,00161 ,: 7 DBusEnX. .The nunber of ta bits and
Cho- data vV AR R G ATS sy Or{EcaMEs: A IUiBIAE Gl COORVIS RS DRWakBBe 5
The i nterfagg; i i i S ] , j in for
si gnal RFBus J&Q%&S@?Fﬁgﬁfﬁéi&%@éﬁ g? %ln? J@ﬁ%@%@%‘ﬁ%&éﬁ’ %tﬂggkﬁ&?%@%d to
synchronbze igldhatHe gostrel,reahsmit diFBeceivésBabde nlifie ategyistbes usat flomn mbgcki ng
logic of BB circuitry 100. BBC k isagle_nerat ed b'ﬁ RF circuitry 200 at 13MHz
for synbol raglHdem reaisienaodpinng RSPIJotaraglen; hilus the BRys medyeontmlithe

Circuitry 2003 R b ol BrEblerod RE T dP AR ALE on
fromthe BB r@béwmngd/trgﬁgnttﬁhg_he RF circuitry 200 and transferring control

data between the circuitry 100 and RF circuitry 200. The ability of 15
the RFBus to transfer control data is used for different purposes dependi ng

uPon | SooPCEl BRSSO coRRuE B SR Do S o R °
transm ssi onyaddfefreBeCRitY CwWREe RIBUS HdiEE ¥ffedd Rt aRiaamVERe (ﬂl-_/?\lévlgusl

circuitry 200. Al'though in the exanples given a single data signal
i s illustratidéntfigdtiomabittandoé registerdaddress grizdch dayicbeaddress i03i bity lenge

bandw dth. RFBus 2 is used to control tine critjcal tasks in the RF
circui try 20¥lowingdopg devigascidhe Riskiscuitng 29&&55; ?Cmmﬁfs}]&ae esceRsesk flde ed

on a tine sc t 1.0 i dt ; Ny t . is
Past (13 weiog, BE SR, LOM ks el Bl afeltr? s TofWHE RO addretgs !>
the RF cig cuiddiste?hd WhenheIGHamgBte SRSt tHaFBBS dirésitry S8 dot rRadofbiothd he

timng of the Power Anplifier. In the Receive Mbde RFBus 2 is used to
control the atfldtasgediregistéeDThegepisiaroaddress is 5 bits long allowing 32 registers to

be addressed. The data words may be of variable length and may have a
practical limit of 32 bits. Data words of 16 bits are preferred for transfer
to/from the RF circuitry 200.

30



30 changing froma fast data acquisition node to a slower dafjay a4gui2giz i on
V\Q\,B%é;ﬁgw . p ~ MY 2b02 PCT/ GB00/ 00161 The opergé.’i./&%%/om e of

the systemis

node.

etermned by the BB circuitry 100. The BB circuitry

i ndi cates a change of node to the RF circuitry 200 via DBus. The nodes
include Transmt Mode, ..Receive Mbde and Control Mde. 5 Interface of BB

circuitry The BB circuitry illustrated ié1 Figure 1 a has the interface 10
previously described, it additionally has a Serial Control Interface 110, a

Burst Mbvde Addrassl bids (rBMB/W rul adé neerifiedi béfoe Catehing data tto186rmia bus

m crocontrol | er 140 10 sl eep node controller 15Q and clo di stribution
Q%N h d yq°r1‘tg5rq459é'gryl provi des DBus
120 provides RFBusl at pin

circuitry (¥R®YNguHh
at pins 20, 22 and 24. The Burst Modde Controller
40 and RFBus2 at pin 42. The Sleep Mdde Controller provides SleepX at pin

ices Whigh g5¢ used GIReHEpIY

30. The O opkc&isiid DBUB Enhablad by thkhgi BBaSENECtIEOW thal B didckicycle

interface 10 and receives BBClk from 15 the RF circuitry 200. The 160

provi ded cl beforei eafirst positivedcioekredemciok DRusGE. Bidhellyst rising edge of

o B P SRS B

m crocont r ohmrys $4Qeor the Burst Mdde Control ler 120. The Burst Mde

Contr ol

Controller controls DBus when tinme critical
200 are nmade. VWhether the mcrocontroller 140 or the BMC 120 controls the

nt

content of
m crocontro

provid

Da

126 to e
the correct Ther DBusf 8lavat 200 ERusPaverified PadokKiss hgirdssBusles GagMiom i s

received fromC ock Distribution Crcuitry. The timng of the transitions
0 SBusbagup each o ey isinacedgee 7fobBesCik. : The DBus Master 100

in the

15

20

25

30

Wty SereRs Tt s Gaiacin Tadhrs 4b. TREH ko BF tsuitnh S0the Dlgs

A G o eSSy RO 0, Mg atoBagienge o

changes the state of data at the falling edge of each clock pulse of DBusClIk.
Following the 8 address bits and R/W bit, data bits are sent with the same
timing as the address bits. Following the last data bit the enable line DBusEnX
is taken HIGH. The clock then pulses one more pulse and is then held LOW
for a minimum of one cycle before a new access may be started. The enable

DBusEnX is therefore held HIGH for a minimum of two cycles.

A read access is illustrated in Figure 4a. The DBus Slave when being read
from, places data onto DBusDa on each of the rising edges of DBusClIk. The
data is read from DBusDa by the DBus Master 100 on each of the falling edge
of DBusClk. During a read access the addressed device generates data on
the DBus to be read by the controliing device. Following the 8 address bits
and R/W bit there is a turn around bit which lasts for half a clock cycle and
has the effect of realigning the DBus timing such that the addressed device
will load bits onto the DBus upon the rising edge of the DBusClk. The bits are
read at the DBus Master 100 on the falling edges of the DBusClk. Following
the last data bit the DBusCik is disabled for at least one clock cycle before the

next access. The data word length is not fixed. The DBus Master 100 controls

configurations to RF circuitry

\
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9 Enabl.e signal DBusEnX are controlled by a Trigger signal 1 p Yi 2 by
the Tim ngwg)dam 4I4 Unit 130 in the BMC 120. The Burst Mode g;ﬁ? %%m 20
controls the content of RFBusl and RFBus2 5 and may additi onal {P 8Het ol
the content of DBus. It directly provides RFBus2 to pin 42 and provides
RFBusl to pin 40 in the,Transmt Mde and receives RFBusl frompin 40 in

t he Receive Mbdde. The m crocontroller access the DBus and hence the RF
circuitry via the 10 Serial Control Interface. Wien the DBus is controlled
by the m cr @BuyEMX.| Biie muntbhéreoicdata bitd ahdstke data werd tevidgthl iseftked fortde
DBus. This configuration is used in the boot phase or for RSSI neasurenent.
When t he BMcemtam 2afressiby ganwepts, it is possible to control time critical
tasks via the DBus. The ability of the BMC 120 to control time critical
tasks via the DBus depends 15 upon the resolution of the trigger signal 132
which is at RpE@gé 1 us. The control signals sent by the BMC 120 via RFBus2
may have an even higher resolution if they are directly clocked by BBClk @
13MHz. |5t erfiheciaterfader1Qihasua tdedicatedipgn fobsighblRFBasds at dedibitedi pioufior r y
200 which has an jnterface 10, The interface has pi , nd 24

dedi cat ed réﬁf@&ﬁ%%évt%‘qﬁ&ﬁ%‘?ﬁ%@é@mf Aek %@t&%&gi(ﬂgéﬁﬂe%%@tﬂéd to
Sl eepX and pi | egil ed; usl, and
BBCl k. The %&Hé?l’?ﬁgtﬁe’[ r%y %éﬁﬁ%ﬁggegka%%sgol B?ﬁ"gﬂ?égeﬁgﬁo;%a“%‘g@f er
set 220 il | widakirg iajiyy of BE witcaitryr ). BRCK B2gendtatelRBy (R ch2Gitryd200ditng
circuitry 230; a NOI gate 232; a two input AND gate 234; a three input OR
gate 236 poiaMiEz i symkeurts of 1Mbaudi@riyg folboversaaidingnce oscil | at or 250;
sSwi t chi gg circuitry 260; Transm ssion Path 270 and Reception Path 280. 0
9 MAY 2002 WD 00/42744 PCT/@B00/OCA61 . , ~~T :,.. The Control Interface

210 has an iTHWRFBUserd RCRURtINGRMBEFEBUS B RS fathrsfeningt reddireiUata
receiving Sleep X. It has an output 216 for supplying a node control signal

t o the inputfraoh thec it ngjratiitre 2G4 o28@ &R circuithe 1Oiht trehsfeming dxia fofr t he
i t chi [ itry 260 interf 218 f essj t f 5

sui SNl ng ol cll Ly 290 and W LOLSLT 956 210 fE Accrsene LIS s o

appropriate Mr@&’ﬂa@b&ﬂwﬁ%{ thd BB %fi?cd’i‘( VY bﬁ%rﬁd’ﬁ?‘t ﬁg&%@ %O?"I‘.h%eééil‘étg%ff rom

a register and angi ng t node of opetration o circuitry By
writing160 apprRPBuatte trargifet eostréihdatGoptused fortdiffémne pltfosey dependipg t he
operational node of the RF circuitry 200, control the synthesizer frequency
in the Tx orumn the erAmMiioeaMPae ohia s¥steMhe RF circuitry shoul d receive or
transmt, and control the power at which the Tx path 270 should transmt.
By reading fromappropriate registers information concerning received

si gnal qual i RFBEYCHiABI-Mfsdtiohan IBeTréysrhit enéa e RABULAT Grewidebldata fohe BB
circuitry 100. For sinplicity of illustration the operative connections of
t he Rx Pat h th@0REnercnitry 200aton trremissiohel ggReceive ddode RFBue 2nigceiedn. A

two bit ,signal, i rovided.at.th ufput 216 j.ndicati t.he operatiqnal
mode- [ 23} °f datecieBRRIRE R Uitoeol; MiSydRtn LS e raltd avenahhaln oot
| ndi cates Coéﬁghél' RiEGR1 iEhu Mt&&@cgmrﬁﬁtlt/cdf' duich & Q%ﬁa@“rﬂd}pbl &R to
connected to output 216 of the 20 ntrol Interface 210, a si'ngle prinmary
i nterface anihctdasecbambmidtary i nterfaces. The prinmary interface has one

port connected to pin 40 to transfer ' RFBusl and anot her port connected to
pin 42 to transfer RFBus2. One of the

RFBus 2 is used to control time critical tasks in the RF circuitry 200. Time
25 critical tasks are tasks which need to be effected on a time scale of less than
1 bit width ( 1 us in Biuetooth). RFBus2 is fast (13 MHz) at transmitting control
signals from the BB circuitry 100 to the RF circuitry 200. [n the Transmit
mode, RFBus2 is used to control the timing of the Power Amplifier. in the
Receive Mode RFBus 2 is used to control the timing of the DC estimator

30 changing from a fast data acquisition mode to a slower data acquisition mode.



secondary int erfaces is connected at any one tine to the prlﬁﬁu AY r?t“ngace

i n dependege&oRidshe signal received at the input 262. Wen at
input 25 262 indicates Control Mde a port 264 of a first OEEQ&B%W@%{

secondary interfaces is connected to pin 40 via the switching circuitry
260. The port 264 is connected to one input of the AND gate 234. Wen the
signal at input 262 indicates Transmt de a port 266 of a different one
of the secondary interfaces is connected™ o pin 40 via the swtching
circuitry 260 and the other 30 port 267 of that secondary interface is
connected to pin 42 via the switching WO 00142744 Q 9 MAY 2002

PCT/ 68001003[69 apergtippal Mmadexgb thensyhtarnds diegeranined hynther BBeoireuity céles

Fo pin 40 viiie B8 deSREnMciPPt Bl 8omafie ToREE et bl 20, sifinar
secondary i ITher maaes iifclGa8 Teah it Modid, Réekivd Mdd'éearﬁj/\CbﬁﬂbﬂMoebr cuitry 260.
The ports 266 and 267 and 268 and 5 269 are connected to the Ix Path 270

and Rx Path 280 respectively as further illustrated in Figure 1 c. The

decodi ng circui a.2 bit wide input connected to the output 216
of the Cont iBfe &#%?%Bgccﬂfﬂ'tﬂﬁd pr OVI des its output to one input of AND

gate 10 234ppdpyi %r% qsﬁﬁragég 'IQI Eie HQDH%A%gEeﬂﬁt&?éfe 436 rJﬂSusl& at

decodi ng C|rCU|try uces a out put e signal PETErVE

its input idiestribeesittaddifionailyohabbalSarial CortN Intarfnle 9t beavBamst Mbge OR
gate receives one |2gut via the NOI gate 232 as described, another 15 input
r

fromthe p| CBUralle; MQ):@plk@@@éfemgaﬁ@nHOf Uit 130n gunicreennteier dd0pat  of

cont rol 18; griiger ned ek ol St Bk TelBulb R RS 168G oY e
Ref er ence O%‘éﬁél%&itr@ﬁﬂtenﬂadewmg»ﬁ-@wae& 'D'Bl]é AeplAB IRI® 448 2. AARSBurst
Power Supply Regulation Crcuitry 240 into a | ow power consunption standby
state 20 andMede tGdrdeolienel Repravitee REBeis! | att@in AECBendeFBEr@aRefreﬂénahe

S .out

Cscil | ator 0 provides, i ut, to the pin 44. J1t's o t 1, 0 ed
of sevher o ﬁﬁﬁﬁ figerEontuer ividss SBRPE P B0 | The t1BEk PREBEHERposes
of clarity. e i @?H I ath
270 during ans qe@bﬁee%ﬁn#d%l@?ﬁfﬁ%:ﬁeﬁ ect gd1(f;%ht8ﬁ%e%>\</8%a§t¢|@uz<8%orﬁuri ng
Recei ve 1§bdehe R cifeaitry200.pat h 270 i ncl udes Pul se Shaping Circuitry 272

whi ch receives 30 an input fromport 266 of swtching circuitry 260 in the
Transmt Mdde and

The CDC 160 provides clock signals derived from BBCIk to the BMC 120, the

microcontroller 140 and the Serial Control Interface 110.

20 The Serial Control Interface 110 is controlled to produce DBus by either the
microcontrolier 140 or the Burst Mode Controller 120. The Burst Mode
Controller controls DBus when time critical configurations to RF circuitry 200
are made. Whether the microcontrolier 140 or the BMC 120 controls the
content of DBus is determined by a switch signal 142 provided by the

25 microcontroller 140 to the Serial Control Interface 110. The BMC 120
provides Data information 122, address information 124 and R/W information
126 to the Serial Control interface 110 which places this information in the
correct serial format on DBusDa. The clock signal DBusClk (13MHz) is

received from Clock Distribution Circuitry. The timing of the transitions in the
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i

i nput. Th of the Pulse Shaping Crcuitry 272 is pro
input to ﬁ%ﬁﬁf’@ﬁ%n Circuitry 274 which provides the nodul a m@?ﬁod?{qto

Power Anplifier 276 for anplification and subsequent transm ssion via an
antenna. The power Anplif.ier 276 has a control input by 5 which the
anplifier gain may be forced to ranp up or ranp down. This control input is
connected to port 267 of the switching circuitry 260. The power anplifier
can t her ef dEralile signaldbBdsBnXare ebhtrollétebRecEiiggerRigial 232 provideddsy the
Frequency Down Conversion Circuitry 286 10 which receives an input fromthe
ant enna i n tAENGREANR Ynha30 mihecBMEul29y s ~~ 286 converts the received
signal to a | ower frequency and provides it to Denodulation Crcuitry 284.
The denodul ated signal is provided to DC estimation circuitry 282. The

anpl i tude dpeé @RifstMatieoToptrblidy 126 cbaitroPineoBomteht of RPBUG2ah¢ RABZ ed to
the port 268 of the switching circuitry 260. The DC 15 Estimation Grcuitry

282 has 5a cand meay pddiionaliy sestrelithecarientelr DBeolt sfirestly peevidgs RFBus2 ry
260. The signal s,prov) ded. at control jnhpu term.n et her the DC
Eoti mt on Eraina2and Pvidits REBETI6 SN 400 st EfeReil SotBrant Tassieeso i
the Transm , il f I \ e 2b, RFBusl and RFBus2 are
driven by B%ngj{ﬁypqgg%%%ﬁéfb&ﬂ?%s digital data for transm ssion -

f <TXDATA> fromBB circuitry 100 to RF circuitry 200 via pin 40. Logic

| evel s are used and pul se shaping is done conpletely in RF circuitry 200.
RFBus2 cont FBednicrecantrrlieg roay gecess the bpusrendharee Mg R pissuiirpaja ihe t he

RF circuytry_ g2 [ t [ < n,. RE =< =Hl GH

the Portth Atgfiat CERTARrERE, WRad AL o EbR e ity TGRS <

of f. The swhéclihBdctitatndsied caffbd kRenftensd Vvismhé fDRis.i Shist tdrigeirafidicad ' as

it nust be controlled over tine scales of less than 1 bit duration (1 us

f or Bl uet ooupedpacttie dxnadtophase or. fopORSSWh\aneesuzment, When the9BMG Y1202

PCT/ GB0O/ 0016]1 - . : » .

controls the DBus, it is possible to control time critical tasks via the DBus, The
ability of the BMC 120 to control time critical tasks via the DBus depends

15 upon the resolution of the trigger signal 132 which is at feast 1us. The control
signals sent by the BMC 120 via RFBus2 may have an even higher resolution

if they are directly clocked by BBCIk @ 13MHz.

Interface of RF circuitry

20 Fig 1b illustrates the RF circuitry 200 which has an interface 10. The interface
has pins 20, 22 and 24 dedicated respectively to DBusDa, DBusEnX and
DBusCIk, pin 30 dedicated to SleepX and pins 40, 42 and 44 respectively
dedicated to RFBus1, RFBus2 and BBCIlk. The RF circuitry 200 includes a
Control Interface 210; a register set 220 illustratively including registers 222,

25 224 and 226; decoding circuitry 230; a NOT gate 232; a two input AND gate
234; a three input OR gate 236; power-supply regulator circuitry 240; a
reference oscillator 250; switching circuitry 260; Transmission Path 270 and
Reception Path 280.



- 13 In Receive Mde, as illustrated in Figure 2c, RFBusl is dpigv \}3 U@F
circuitry WwgQoanesRFBuUs2 driven by BB circuitry 100. RFBusng-&g 6161

recei ved data <RXDATA> to the BB circuitry 100 via pin 40. RFBus2 controls
DC estimation in RF circuitry 200 via pin 42. The switching of DC
estimation is "time crifical' 5 as it occurs on a tine scale of less than 1
sl ot duration. <DCTRACK>=LOW cause use ofpa fast acquisition of a DC

estimate which is typically used at the start of a received packet and
<DCTRACK>=HiTbE eonirpbinterface 310 hasl aninpubdtedecerdiRaronmsicted ta DBys aad| y

d f he . i f th k T h i i s, 'ti
e Lol h8 PR A o R R RIGAS 5, of W 08B0 oy BT B b BB A ahSae b 1
duration (1c-BatrdoPisiddlati®s aRE hnﬁﬁteﬁf' B%E@dihgrbir?:u@ry) 230 %dCEU‘EHé)lcoNﬁ/ggidp%tt he

neutral node entered when neither the Transmt "Mode or Recelve e are
active. It 262eof theewitching SraagnX266 dndvdwinterfacea? t® foradcessing the daBus. | n
this node, as jllustrated in Figure 2a, RFBusl and 15 RFBus2 are driven by

BB ci rcudt r yeaigtersrrslis dhadeantiel Imaace 2 18stqcgives PRy PofapetformRithes 1=

<Cl kOn>. Wh =< =H . : i t¢ rence
Cscil | ator %@@%ﬁﬁéﬁghae%\%&ﬁégu@ay %&gﬁgﬁ?@%ogwé%@g@O%égﬁﬂgﬁ&% S
RFBus 1=<Cl k @agistéMind Shargfihg t7e3 torld dfcdissratidrot the @fcﬁbﬁmw@@y Wwaiting 250
and the Power Supply Regulation 20 G rcuitry 240 into standby. The RF

circuitry ido@Eprenriate registevspbacContpaldnterfases2 1& may eantralitng aperaBusaland
RFBus and BBCl k is swytched. of It wll, therefare be appreciat t hat the
RFBus i s usdB® %Pﬁﬁ‘%ﬁé?ﬁ“'tmé%scé@%Fﬁ‘%ayfliﬁ?ﬁi'é% & ya'f‘itsﬁalx% &s of

t he systgm i r ' [ 23, sTadl he .
oper at i :‘)ﬁ ofﬁa;hLlﬁgﬁﬁgle\gﬁgﬁe? ghé;e%gre Fﬁlé'ﬁ.?l S gledt2 %ﬁ%oﬁﬁraggﬁ e'tr’lfé?1 %‘ﬁ' (r:%iti oni_J
No 9820859. 8he pbeveroatt evitich ahewlikcpatir 2710eskbyidi traosmitc aBpdrdadingeffesrance.

In particular Figure 4 shows, LPRF RF conponents of a transceiver (Tx, RX

0 9 MAY 200Z2RRICDOAK registprsTintpoatia eencerning nepeivpd mioagL aHalityceeh &s) |

connect ed | GE8PELANA EPIRONE K/ SpESHRLIONS ] BPHES JRUHAP Fodttig) - L1

t he precedi scrib e recelve pa rtrtioned 5

so that the ddadhsity BRilluetratibh Ghé toperadBe vBsnddiiohd @f e | Pdti RBO2EKY Tkhi s
results in RFBusl, during the receive node, transferring RxData fromthe RF

Circui t tp 208atho21Béo BE tagisier sel230areepd skowmt Artvadut dignahig rPRiged at

t f i t i | T k.. f t.h .Cl. it 100 RF

G roui try oane.SreL 2 aiadtaing P 688 oAl ot bt R b ed P NSIE 1 | ¢
not essenti -1i]s libé‘tegﬁgﬁgﬂﬁ_hm gﬁ'@l ﬁ{]qﬁd@g{tégdj;@@mhméa@ DC Estimation

circuitry 2 ocated wthin th seband circuitry 100. This results in
RFBus2 having a different directional flow than described above in the

recei ve node, In the second enbodj nent,. the rack signal |s [y within
the baseband! & switching PVCWUM[%%"‘?% BRotNPH} 3%&‘“5?@%@ P‘ﬁﬁpé‘ﬁ\fgg cOh e The
anal o u h d o] | S..G r: i gital S or
exarrp?e ypa&gﬂgr%-@é%c?n@r%er%%\fgr%os%ﬁ@% pd{'%qutrcg %Qgpg@rtet%o %:9%59 and

RFBus2. Consemedatsy., THeplitias, ebestaTRas ondaict Ebmecten tbim 4BRBUsdngfod 7
RFBus2 fromthe RF circuitry 200 to the baseband circuitry 100 via
i nterface 10RMBUSIganhanpthesipes cannastrd to pinj4R fautrangler s IQneof theat RF

circuitry as _described in the first e di ment haye additional .
ciroul try whEeRoRITSaRerett fneohiraiPhis) 18 Bie MHe.QaH® apty BtEage in
accordance wregehasné@sﬁrtﬁe%w Ir8BdlVed 22 thd inpbt DBD! DMerCOY SBRbRAERMPUPAt
BB circuitry aS described inthe first enbodi nent may have additi onal
circui tr3swhi2éR aidicatesi Cenfraindlodena ipoyt 264bef a first one of the secondary
interfaces is connected to pin 40 via the switching circuitry 260. The port 264
is connected to one input of the AND gate 234. When the signal at input 262
indicates Transmit Mode a port 266 of a different one of the secondary
interfaces is connected to pin 40 via the switching circuitry 260 and the other

30 port 267 of that secondary interface is connected to pin 42 via the switching



“f ,> changed to operate in accordance with the second embod) feMAY 2000 o

MAY 2002 44444 PCT/ GB0O/ 00161 ..'~T 15 The present in i i hcl udes
_any novel (e)g)'(tadre or conbi nation of features disclosed here ﬁ?@ﬁ%ﬂ@l@f

explicitly or inplicitly or any generalization thereof. In view of the
foregoing description,it will be evident to a person skilled in the 5 art
that various nodifications may be nmade tﬁ the foregoi ng description w thout
departing fromthe scope of the inventio 1 9 May 2002 16 Cains 1. A

devi ce havi ngrouitry P6@rWes thersigrltat ohputrRE2RAdicatstsRetEwe MbHe W po 26B8he
interface having: 5 a plurality of connectors for controlling the RF
transcei ver @fignainer gf ﬂ%ﬁcaamndgrypmmﬁaﬁasgs conneeieditafmin ﬁﬂt\n@gm switchinggi ng
t he node of tat i e _jranscehLxger id des including a transmt
node and a r@%@i’@ebﬁgaﬂg{,d Q’FE P&'ﬁtpqﬁe?é? déﬁﬁaatsseeccgﬁ\g%m#qqﬁg%c%d%ﬁggmpged
wherein in aofpin2 RdGe MitdHieg efrcity 0. The FEHs 286 UHH 28PNRHL 968 %ld
supplies data to the RF transceiver circuitry and the other is operable to
perform & fi269 afeoennaentedal twh€x ath 270 andeRs Eatin@8budepedcivelypfis Saitiderd i r st
and second cgnnectqrs receives data fromsaid RF transceiver circuitry and
the ot her i dSHERIERIIR FPIBtF orm a second different function. 15 2. A
device as clained in claim1 wherein said first function is the provision
of a first control signal to the transceiver circuitry. 3. A device as

clainmed in ctigé meaoa\ilngrcﬁ@cmitmgscb ihasta 2 @it widk iBpINEdnnected t fke 30tputidecal
control signal. 4. A device as clained in any preceding claimwherein the
first functi@nthesCootieliptenfage 2H2 apdwwovidesifstowtpubto phe inpaneihi\iNlgate

P eced b ol 25, o (MO Saleceahato it i & ORE S g offi Aol ne
control si gna}cairt?%tm bfGIRes! & HIGH it Whe® thé S§NAICR RN 8l rﬂ@qnpg}

claimb5 wherein e second control signal 1s a tine"30 critical cont
si gnal . identifies the Control Mode and a LOW signal otherwise.

The OR gate receives one input via the NOT gate 232 as described, another
15 input from the pin 30 which receives SleepX and a final input from the output

of AND gate 234. The output of the OR gate 236 is provided as a standby

control signal to the Power-Supply Regulation Circuitry 240 and to the

Reference Oscillator 250. A LOW output from the OR gate 236 places Power-

Supply Regulation Circuitry 240 into a low power consumption standby state
20 and switches the Reference Oscillator 250 off.

The Reference Oscillator 250 provides its output to the pin 44. It's output is
also used elsewhere within the RF circuitry, but this is not illustrated for
purposes of clarity.

25
Figure 1c illustrates the contro! effected on the Tx path 270 during Transmit

Mode and the control effected on the Rx Path 280 during Receive Mode.

The Transmit path 270 includes Pulse Shaping Circuitry 272 which receives
30 an input from port 266 of switching circuitry 260 in the Transmit Mode and



9 May 2002 17 7. A device as clained in any preceding clai m QMfeffAn2802e

second fu i i§ controlling do estinmation of the data recgei he
recei vi ngn%,g)rotg{l%)‘,rfﬁof the transceiver circuitry. 5 8. A devi %?r@ggﬁéi‘s din

any one of clainms 1 to 4 wherein said second function is the reception of
data fromthe transceiver circuitry. 9. A device as clained in any
precedi ng clai mwherein the first connectl?r is bi-directional and supplies
data in the first node and receives data fn the 10 second node. 10. A
devi ce as cldadhemdsé doaayngbrecside ag inpai. Mhehautputofthe dailse Shapthg Cireuitry

Connect or 5. 578 181G ABean N el Iy CHEuBRLZ 7 WhhrATaHaRS: et he
first de i ' denf ¥ ' : A devi i med
i any pr ccdap Ry SR dPCPoNEr ABBIALA2TE doY BimaiEaitn di SEpSRaiot (he

transcei ver .trahkmiésidaWis araan@nabHthel PoRBl ARpHAEHRTE sl onkisr Riplit bye
plurality of connectors includes a connector for transferring data to and

f rom t hebdewhieh the eompldier gairt mayphe foreed o aampriboeramgigwr. (ibis coetraevi ce
and a 25 connector for ovi din o] signal .fromthe device. 14. A
device as cl'BPWe® icﬁnaﬁg{e& é%éﬁﬁ%?fﬁ é%?ﬁ!‘&hg?’@?mng h%rc&% %eqdry power
connect or s A RAnkfEanthepedrd beEvAltheW dr 6r & re€gi sters in the transceiver
circuitry. 30 9 May 2002 18 15. A geV|ce as clainmed in any precedi ng

claimwherein the plurality of connectors is a serial interface having at
| east one caonnector via which data is transmtted serially, said data
i ncl udi ng a deiReceiqRall 28D mqludesifraguenrywRenie Camyessier Gleuitiy i286ng or

is to begare . I i d DAr g . - vice /-,
b o1 a9y Mihich eRERes A IERR 1R tRenf@hhg ] FrelRbERR OB, TR cirfullRY! °° (
circuitry amngg@ @nveassShie radevad Bigma fo BSlowepnfréQlerfdy’ bt providesait enged

to control the RF circuitry via the _Egl urality of connectors and/or the

first and 10Dsewosikiationr CHeuitto 8t of Be ademedidairchsignalrisi pravideshdedDCo
control e, EERAASHLERKTh i MBI A dihs Ao RIBEA B e SN v
bet ween 1 angrRatrPB2-is Keipplied to the port 268 of the switching circuitry 260. The DC
15 Estimation Circuitry 282 has a control input connected to the port 269 of
switching circuitry 260. The signals provided at the control input determine

whether the DC Estimation operates in a fast mode or a slow mode.

Operational Modes

20 In the Transmit Mode, as illustrated in Figure 2b, RFBus1 and RFBus2 are
driven by BB circuitry 100. RFBus1 supplies digital data for transmission
<TXDATA> from BB circuitry 100 to RF circuitry 200 via pin 40. Logic levels
are used and pulse shaping is done completely in RF circuitry 200. RFBus2
controls the timing of powering up the Power Amplifier (PA) in the RF circuitry

25 200 using control signal <PAON>, When RFBus2=<PAON>=HIGH the Power
Amplifier is on when RFBus2=<PAON>=LOW the Power Amplifier is off. The
switching on and off of the Power Amplifier is ‘time critical’ as it must be
controlled over time scales of less than 1 bit duration (1 ps for Bluetooth
Specification 1.0 ).

30



18. A device as clainmed in any preceding clai mwherein the pl rﬁAY 090D f
connect or §yghssfmetpl ed to at |east one other device. 19. A /'Eggq/@o%]
clainmed in any preceding claimfurther conprising a connector or
receiving a clock signal fromthe transceiver circuitry. 20. A device as
clainmed in any preceding.claimhaving a third connector for powering down
conponents of the transceiver. 25 21. Trgnsceiver circuitry having an
interface for connection to a device haagng baseband circuitry, the

i nterface himvRegeive Mbdeaas filustrbtexbimiigtios 2cf BF Busd\is dirivgn dynRF dircuitry

ok P, N B SEA U HBlet bl b
o LRI PSR R Bl B0 EE R SEL Ay

function angh RRejiRuURtry 200 Vi Pﬁﬁ@Qﬂd’H@@lﬁithﬁ? DFIIC Rititated iattire erigbaisai d
first and second connectors tor transfer to the device and the other 5

perfor nd a sedopecuramyt adimdiscate ehtessdhanel slatsturatkm). IDEHRAGKEFLOW
circuitry as clained.in claim2l havin ower applifier, erein the
Cirot t Unot R UE o o St SeMuRTion of 4 Bl eBuels BT i tiricalf Coehd 118 1 ng
the power agpl4 £+ er 3 ' i L ' j i 21 or
25 howt g vk ot e reckletpack e BRTRACRIHIG PLofirdls (RS of'a GiByer

recepti on oDG estig@mtidndihiodr entypicaiiy rudedsfayntie femaiadet oblthe mackbe Thee
estimation circuitry. 15 24. Transceiver circuitry as clainmed in claim21
or 22 wher eFaRgR of deorestimalian & tine chical &g kinpstolpe coptiplled ayer dimes. A

met hod interfacin evice ing b d, ci itry 1o trapsceiver
circuitry, ?ﬁ@eag\%il%% ﬁ’é‘\%l ﬁbﬁrgéjgﬁtldr} glr “%ﬁqe{:ﬁgﬁﬁoﬁ'@%\lkﬁ&f'ﬁ@ﬁoq heoa?r anscei ver
20 is in atransmtting node or a receiving node and first and second
connectors conprising the steps of: a) controlling the transceiver to enter

the transm trhiNgoRBEE MedO Vs dhathélata b8 ditereteWHen heithdietHe Ansthiver
via the first connector and
Mode or Receive Mode are active. It is entered when SleepX is LOW or via a
control word on DBus. In this mode, as illustrated in Figure 2a, RFBus1 and
15 RFBus2 are driven by BB circuitry 100: RFBus2 does not have an assigned
functionality; RFBus1= <CIkOn>. When RFBus1=<ClkOn>=HIGH, AND gate
234 switches ON the Reference Oscillator 250 and the Power Supply
Regulation Circuitry 240. When RFBus1=<ClkOn>=LOW, AND gate 234
switches OFF the Reference Oscillator 250 and the Power Supply Regulation
20  Circuitry 240 into standby. The RF circuitry is placed in a low power mode.

There is no activity on DBus and RFBus and BBCIk is switched off.

It will therefore be appreciated that the RFBus is used for different purposes
during different operational modes of the system, as illustrated in Figures 2a,
25 2b,and 2c and Table 2.

The operation of a LPRF device is described in detail in UK Patent Application
No 9820859.8 , the contents of which are hereby incorporated by reference.

In particular Figure 4 shows LPRF RF components of a transceiver (Tx, Rx



25 con;rol ling the power anplifier in the transceiver via tlmegs‘qurmﬂz
connect or ,warag/4p,)44cont rolling the transceiver to enter the ﬁ@ﬁ?h&/&ﬂmmde:
receiving data at the device fromthe transceiver via the first connector;
and 9 May 2002 20 controlling the do estimation in the transceiver via
the second connector. .A AC A[.A5. A AH3. A |.ACL. A

.AS5Y. A. AH. A. AC. Ah) . A9. A Ar. A2, A3&567h5\4 T2 :

V{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU|'ca]c

a] ca] ca] ca] arad dakqagney cahtral)cepadated ta]tespbind coajpomeotsa ] theateraginilg pL »
MNbdf mpj 9Rzupkf a\ V\]{carlé:ggca%ca] caJcalca]calcalcajcalcaljc aUc a]c

a] ca] c" aU] celgmendgjn t {¢8)-ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! hF- +Rk! +8>Hk7
xK

zupkfa\ W ca] ca] ca] ca] ca] ca] caU] ca] ca] c"a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ¢ aV] primaperbamd abs@iee] 6mbeainkent, the receive path 280 was partitioned

VULV [ ####H#SUYE (|, * +++++M - - >/ g/ 000MLL| 2222]| wr mhc] X] ] caUépa] cal ca)lca]ca]calc
a] ca] cala] sa]tbat da¢ JAFcEptmatpe cijcuine 2B2ayvea]ivathe RF Circuitry 200. This

al ca } 12222333: 4(55S6] 6667888A999 - ::f:

oA o2 R S REB SR Ay R R RGeS ek BRI Rl flom tha Rfa) ca o
al cal cal ca H H = e
oSSl ERe ity HoPkeaNEa B neFUiey 100 £58L6 Ahteria
a] ca] ca] ca] trahstgrirg eajardia sjgral) da¢raak cladiabe BBaticalittyp  06]to 4R E @imalitgNNOXO

OOPOPPPPPPPPQKRRRS] STT#Ue UMINV] VW=V X~yt 0] e" ca] ca] cal ca]calca]ca]ca]c

gﬁz)a] ca] ca] €8P agresy E‘%@'éﬁ@ﬁ d8u[ ‘&‘é]R?rtélq%ﬂ%Pé{*&J][e\Gﬂe%{F]d@]t]Ebﬁ %&%‘] l%%ﬂqlﬂi] a] La] La
] ca] cal 2X8XDXKXYXhXYY[j[[[H\] 3~ "e cd) eweeeelLf O Rf f zupkf " [ V] ca] cal] ca]. -,
cal] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] c"a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]&
ca] ca] c¢" a] cavlacabednid contdragRied @niBdimeht, OTaTd e stosstinKeiNeuitga282 gl gb] X
1] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca%sc.a] cabg;%ca] ca] ca] c™a]
Ica} ca] ca] cajecgted Wigun cthpcbasehandr eireistry Ny viMMs xasulisyy RE zhaying a

6] }xsnid_Z] }]lca cal.calcal calcal cal calcal,cal ca] gal cal cal calca] cal.calcalc
a] c}é] ca] ca] etfﬁ}‘ﬁi}rgﬁ “8%\%&:@‘}%3}‘88} (ieaécé'ﬁ%}sf)%% e~ﬂ/~é~fgi§%w§§§]z§}]2§%1 { {]
| 61} xsni d_ZkbLead cahpaksabael 6ol trltakrabienbcd cheal sahirlial sakesheal cal ¢
aJ ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca&567rK-!F
10%&' (315! feirblig/ 100 Shaidsn&t pyoviddd amtie Inerfa#®D.( Yhe analog output of the

s10%m& ()-F910%m& ()- MrhsvOeF-! F
O emgggﬁlgt)or%4 |\é converted to a digital signal for example by a sigma-delta

converter whose outputs are mapped to RFBus1 and RFBus2. Consequently,

in this embodiment, data flows on both RFBust and RFBus2 from the RF

circuitry 200 to the baseband circuitry 100 via interface 10 during the receive
20 mode.

it is further contemplated that RF circuitry as described in the first
embodiment may have additional circuitry which allows its functionality to be
changed to operate in accordance with the second embodiment.

25
It is further contemplated that BB circuitry as described in the first
embodiment may have additional circuitry which allows its functionality 1o be

changed to operate in accordance with the second embodiment.
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in view of the foregoing description it will be evident to a person skilled in the
5 art that various modifications may be made to the foregoing description

without departing from the scope of the invention.
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including providing control information for changing the mode of operation
of the transceiver, said modes including a transmit mode and a receive
mode;
at least first and second further connectors wherein in a first mode,
10 one of said first and second connectors supplies data to the RF
transceiver circuitry and the other is operable to perform a first function
and wherein, in the second mode, one of said first and second connectors
receives data from said RF transceiver circuitry and the other is operable

to perform a second different function.

15

2. A device as claimed in claim 1 wherein said first function is the provision
of a first control signal to the transceiver circuitry.

3. A device as claimed in claim 2 wherein the first control signal is a time

20 critical control signal.

4. A device as claimed in any preceding claim wherein the first function is
controlling the power amplifier of the transmitter portion of the transceiver
circuitry.

25
5. A device as claimed in any preceding claim wherein said second function

is the provision of a second control signal to the transceiver circuitry.

6. A device as claimed in claim 5 wherein the second control signal is a time

30 critical control signal.
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9. A device as claimed in any preceding claim wherein the first connector is

bi-directional and supplies data in the first mode and receives data in the
10 second mode.

10. A device as claimed in any preceding claim wherein predetermined time
critical control signals are provided only by said first and second

connectors.
15
11. A device as claimed in any preceding claim wherein the first mode is a
transmit mode for the transceiver.
12. A device as claimed in any preceding claim wherein the second mode is a
20 receive mode of the transceiver.
13. A device as claimed in any preceding claim wherein the plurality of
connectors includes a connector for transferring data to and from the
device, a connector for providing an enable signal from the device and a
25 connector for providing a clock signal from the device.

14. A device as claimed in any preceding claim wherein the plurality of
connectors are used to read from and write to registers in the transceiver
circuitry.

30
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5 variable data portion.

16. A device as claimed in any preceding claim, further comprising first control
circuitry and a processor, wherein the first control circuitry is arranged to
control the RF circuitry via the plurality of connectors and/or the first and

10 second further connectors and the processor is arranged to control the RF
circuitry only via the plurality of connectors.

17. A device as claimed in claim 15 wherein the data portion may have a
length varying between 1 and 32 bits.

15
18. A device as claimed in any preceding claim wherein the plurality of
connectors are coupled to at least one other device.
19. A device as claimed in any preceding claim further comprising a connector
20 for receiving a clock signal from the transceiver circuitry.

20. A device as claimed in any preceding claim having a third connector for
powering down components of the transceiver.

25 21. Transceiver circuitry having an interface for connection to a device having
baseband circuitry, the interface having:
a plurality of connectors for providing control information for
changing the mode of operation of the transceiver, said modes including a
transmit mode and a receive mode;
30
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5 performs a second function different to the first.

22. Transceiver circuitry as claimed in claim 21 having a power amplifier,
wherein the first function is the reception of a first control signal for
controlling the power amplifier.

10

23. Transceiver circuitry as claimed in claim 21 or 22 having DC estimation
circuitry wherein the second function is the reception of a second different
control signal for controlling the dc estimation circuitry.

16 24. Transceiver circuitry as claimed in claim 21 or 22 wherein the second
function is the provision of received data.

25. A method of interfacing a device having baseband circuitry to transceiver

circuitry, the device having means for controlling whether the transceiver

20 is in a transmitting mode or a receiving mode and first and second
connectors comprising the steps of:

a) controlling the transceiver to enter the transmitting mode;
providing data from the device to the transceiver via the first
connector and
25 controlling the power amplifier in the transceiver via the second
connector; and

b) controlling the transceiver to enter the receiving mode;
receiving data at the device from the transceiver via the first
connector; and
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