- ' Nooat-4 RS

ID 9528015 ¢ REPLACED SHEETS __ SG
“PCT/ US95/ 04029 ' DE’deEpﬁSEAWX I H 2PHA Eg
ARRAY Field of the Invention [ Claihi§) preﬁ ovenrran
% S%P.atc 81 -
g

relay station wth a phased array of antenna el i chEE %f%raﬁ’)lp ed - o
receive signals for each el ement froma ground nQ nm% CE QT A L0 S St A T RO

retransm ssion. ERﬁ%gkgﬁp% o éﬂn@s A full
description of satelll te an | Ig&gor?r%um catilx%nzn's‘sss?fsgrrsscsio
enpl oyi ng nul ti pl e beam ant enn#FUEPPREED PERIFEERAL PEVWIGES U. S. Pat ent

~Application No. 08/179,953, which is incorporated herein inits
entirety by reference. Briefly, a satellite-nobile comunication
systemwi || be des&h¢ Rressaitt Woventipreredates Fp qrcemputer system Angpere]

Il1lustrates a phiriahidiyOfo BOEdmRtEr $h8tdnDREmdr sliRg GRATAYY cadimpnid a a
satellite 10 wth a hubStation 14. The hubstation is connected, for exanple

via a 15 | ocBEPSURE Hevdees ¥Bich Famibec 1BSATtef ctptocR SKEHEaR for k (PSTN) to

allow cal I s tosb@icture. Snewwamwetmemn&dhm@@rkabi@cpe@rt%d@ﬂ@e@mﬁ the
t el ephone subscriber worl dw de, as . between the portable

phones. The sat®H |F‘§“°PE%%|SV§E“'SFE) W%§°? G h BT TTsTe phones at a
relatively | ow m crowave frequency, such as 1600 MHz. At such

f requenci es t he téansm tters in tgryvc‘)e era.ta%d lE)hones o be efficient
and their ant enfrass %c‘becogw‘é?llca R AAERORET e Thd S el lite
transl at es t heTedméquesd for asmgrsngrmidsessasnfdﬁwcm tioe &otrmgheadngequency
for relaying tget fg:es hil“lsbgés?ctrl Qed for example 'nJJ '3 tbé.t%ns%sot em3660 '
i nst ant aneous Wave Formsarrplles ‘are transmtted t6 a atelT te or
retransni ssi onalxeldtéd @B¥ MechmicednRissleswnet Bullfén s dopl 62, fm éll,fltueflt-e‘nt

antenna el emen{g;ar e nreforaply bhiepulid el 84004 9ntHRL Nedasg and
Quadr ature

relates to a rg%l_g C nications systemw th pA Dravifd¢)e
and nore parti ?I@ﬂo a satellite conmmunicat %b§%§ «gm

has the capability of assigning addresses to a device configured on

& éata bus.

The SCSI environment has requirements which are not satisfied
by the address assignment technigues described in these references.

Specirlcélly, the techniques of the prior art assume that assignable
adéress space is completely under control of the particulizr device
performing the address a351gnment function. 1In the SCSI

environment, some devices conceivably will have hardwireé, fixed and
therefore unchangeable addresses. There is therefore the necessity _.
to identify the presence of such devices having fixed addresses -
before configuring additional devices which may have the feature of
address assignability. Rny device performing address assignment in
the SCSI environment must can then take into account the presence of
any devices having fixed addresses and exclude the fixed addresses

_from the inventory of assignable addresses.

A .further problem in the SCSI bus environment is that the
device performing address assignment may precede or follow the

devices which are to receive address assignmentis. The SCSI bus is a
é e
two-dimensional structure and tne ranocmﬁggtL:e offﬁh loe&txﬁn OI

".‘J-'. 'g.'r_f
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25 (1 and Q conponents of a feeder link for transni ssion fromthe ground

Station to the nulti-elenent relaying antenna, or—viece-versa. The
real parts of the conpl ex el ement signals are myl i'wol xed onto the |
channel, for exanple, and inaginary parts are my ﬁ plaged he Q
channel. Any inter-sanple interference arising due ' -
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to a feeder link bandwidth restriction is accounted for in the generation
of the - sanples at the ground station processing unit, or, in the
reverse.direction, is renoved by processing at the ground station

processi ng uni tthel pddresh asadamingt dayice requizere that lemepabiaitopestatieon known
as beant of i ng :v4age 80 dabhesBRANTOLINAY of tneCORS bhIcRALS 3heuAASER 1O

account for intersynbol interference in transm ssion. ]
known prior artPusyEinsysso tthat Sevices pddest dabemesstwrdlrascereeigusiynal s

and retransm t ssddi@isd d8dices haeknd QuarekLabhfiguRegoar se or w de beans.
There are two reasons why these systens which only use coarse beans

are not al ways effective, although the total capacity is the sane as

with the inventive cnehi fidki @vitbhmenef ZOFHSE 2RErdrope HaeadPantMh@isUsd Ng
coarse beans with a.cap nnel s wherei n each beam

apaci.t 2‘1;1 gOO . C WNE,
reuses the san@¥FVeduén Vlg%é" PRt PRSP gRAHTEstRg fp either of; fhe &gy
channel frequentiyeatishshinm apjhoxherses! bugneumnar s wbebdTbk didtedparit t60

as to avoid inter ing_wi.th. of her, .The, second_di sadvant age qf usi ng
onl y codraft ea- Ak Ey R B RED il s 850 Havs SRE PR bmi e
comuni cat e whesapabilitysitogremadnons shéddwus afditbeirs prasenpe i auciopated ason f or

preferring nar rtﬁ%ﬁg l%F"x?r@msequent astﬁg?ﬁmé.n%’ of %%F@&Jyegve'ﬂegéth%ti m%QbSaPaC ity

wth less total satellfte or term o ansmtter power than wth
coar ser beans. BuoWkdas, foxyqairklyi drFesniningathepresence ohdavircest stiegment be

a | arger nunberasgfioRARTdiPedsR¥Cind BRaSRRY | £fiak BHPOBe@REs be quickius, if
~total capacity is_divided between the beans, the capacity per beamis |ow

20  The transistigtedpad@Eeses diannahifeam Bims fivedoddarss ¢avdgeed. Wen
traffic

An aim of the present invention is to provide a computer system
comprising apparatus for mapping the address identity of fixed
address devices on an SCSI bus and subsequently assigning other

addresses to other devices on the SCSI bus.
In accordance with the present invention there is now provided,

a2 computer system comprising: a plurality of peripheral devices; an
SCSI bus for interconnecting the devices; a plurality of address
configurable devices coupled to the SCSI bus for communicating over
the SCSI bus; characterised in that the computer system further

~ comprises: a master device for séquentially transmitting a
?onfiguration command to each of the configurable devices while
assigning a uﬁique address on the ScsI bus to each of the
%égfiguréble devices, and for asserting a BUSY condition on the SCSI
hﬂsﬁéuq}ng assignment of the addresses, wherein each configurable
.dev®E  Comprises: configuration input and output terminals serially
coupled with an adjacent device for propagating an address
assignment command to a connected éévice; configgr;tion protocolgu

. . - . S . . é
means responsive to the configuration command from the-conflguraflon.
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di stributions are not evenly spread but conprise clunps as in major cities,

“t he capacity of a narrow beam may not be enoughp,;sEhiieHasBRG RRbIGRENt
i nvention seeks to provi de both the power advant beans
wi th the high spot-capacity of | arge beans to ov muﬁﬂl "mil
deficiencies of the prior art. 25 Summary jof the Disc

According to tﬁ‘%"ﬁ?" ¥nt invention, the satéllite comuni cat i ons system
enpl.oys a phased array of antenna el'ements which preferably receives

signals for each el enent froma ground station processing unit for
retransm ssion, Erampbhe GRPHAN st OlynRl OGeRSESFTHRI t tO
each el enent hJa\Pe knownp safor lan\D 95528015 b

PCT/ US95/ 0402 9REJECT 51gna1 depending on whether a new device address is received.
rel ationships %htw%bsi hﬁsga&liagl Sleab b gRF HGRE StdhBabd) bngafdrdet er m ne
the relative phase and n‘g | tude, of m&nals retransnt Siﬁgb t he
di fferent el endsHitdatingea subsequent; Transpizsion ¢ JAaISCSEMS P ?Wyl

i ndependent si gqmbss i Rall, awetchingi pdapseforeicbdcting the inputit@midddMeo
frequency (F t he yse, of different spreadi codes -5 . )
(1 eauiency (PO oLl Beminge U Shahenls SPLEAd 0 cotRs s Soe (NS
signal's cont ridihé aleviieet he radi ati on from each antenna el ement may be
controlled by the ground processing such that each i ndependent

signal is radiated in a desired direction. The probl em
sol ved by the presBnis haydhei aivantadrokhdfe st conpudaplisynew Prayided haying

bandwi dth for gp%';\\.tsﬁisng }%gfgggagééigems{,@r{%n&eﬁ'clgaéoanéatgﬁl tdenos@ind

station to Pased-array satellite transponder using a so-called
"feeder |ink".busf. thathermore, %HW vBTade e iF ARRISE nefe Fhe sqoFRBYeE s Fo

MHz, then the Q%ngwa%t bhofore8&ft inventiof MFRORh eneledyBingh Ol db1bhd err]
Fo where Mis t'he nunber of mul tiplexed signhals to be radiated in

the sanme direc¥%AC SFF?ét’l’aé:Gu?‘f“eraeF%@&e? MARrandwi dth to provi de

Viewing the present invention from a second aspect, there is

now provided a computer sysfeﬁ for assigning addresses to a
plurality of pefipheral devices interconnected on an SCSI bus
comprising: a plurality of address configurable devices connected to
the SCSI bus, each device being capable of communicating over the
SCSI bus using standard SCSI protocol, the devices including: a
configuration input and output terminal serially connected with an
adjacent device for propagating address assignment commands to =z
connected device; a reset input for receiving a signal which- removes
a previously assigned address to the device; a configuration
protocol device which receives an configuration command from the
configuration input terminals, and initiates on the configuration
input a CONFIRM ACCEPT, or CONFIRM REJECT signal depending whether a
new address has been received from the SCSI bus during configuration
cormand, as well as initiates a subsequent transmission on the SCSI
bus of the device address; and, switching means connecting the input
terminal to the output terminal following a successful address

_ assignment to the device; and, a master device, sequentially
trensmitting to each of the configurable devices a configuration

command while applying a unique address on the SCSI bus for each of



15 full array control flexibility fromthe ground 1S then (N [err] M
“[err] Fo), where Nis the nunber of array el gREsHest HadBdeSREJIRAU DI [ ity
all ows M i ndependent signals to be radi at ed | [ ferent
directions for a total capacity of N [err] Msignals. mﬂm’ l“"l]l The -
nunber of signgdgSghlhgany direction, howevery is limt

handl e cl-unpi ng.of nore than M si gnal s in any one direction, the present
i nvention 20 provides an alternative plan with NL directions and M

signals in each direction, wher e ML > Mbut N1 [err]
ML = M[err] N]f@cérﬁﬁt;ufﬂﬂes@éﬁé@e(AEH flornKsdeaneid At Busy conditib§ cnuthé ci ent
for either case. Furthernore, the present ipvention allows simnmultaneous .

use of the N l\ﬁ%d‘%u%d’r‘ﬁ"tgh%s%ﬂm[“’é’rtrf Ve ®5§*Sharing a feeder |ink
bandw dt h of 25 (N [err] I\/Her[err]I\/[L)Fo bet ween the two nodes, thus

handl i ng bot h t.ed ffic fl
raiticoclunps at Vida fhe rpgent ventiSh Mg e diamSety SReSasotten:

of the presentpﬁonmsr& | 8nompuisyts seshefnoliawing eheags for addreseimyiaiddrdsson

bet veen at | eagl gLl [AL-FLAL B0 ALk RaPLUALLLL BleSECPIasLae08:

using a relay S OIS ar scl osed lon C ains, among ot her
f eat ur es, Th® P&9t280ddyice, during the 1n1t1al phase of conf:r.guration, will

PCT/ U895/ 0402%11a the addresses of devices which cannot be assigned addresses.” 4-
an ant enna array and a multi-channel transponder. The antenna array has a

plurality of antenna el ements which are divided into two sets. The
first set is used p ap%ﬂéf'egr?ed emboaméxrtala,%ntﬁeswas&rt i:ﬁféﬁ?id@@ol&% ng beans
having a fi rst beamwi di h and the second set I.s used to_provide

transni ssion FESFERSG IRfPTust FETDUERESYREER iy BrewdsAdity a SBESEEEE The

mul ti - channel Busan@ReBERect MY arplu&aﬁﬂyneﬁtﬂarégs taeeiqhabka ssar r ay
and a f eeder Ilnk nt enna, recejves

|i.nk_ si.gpal s | east one
of the first interfagesy fhe oop l%tfﬁ\tﬁa‘?“t guf r?éid§|@rlf‘éﬂ§“‘1“hf’ Qfg}lvrég signal s for

t he ant enna arfeayirdmened)t But provides an ability to configure each of the new
' SCSI interfaces with an address. One of the SCSI interfaces serrres
as a master device, capable of transmitting assignment commands in
two directions.  The remaining interconnected SCSI devices respond
to configuration commands utilising a unique configuration protocol.
Each connected device may have é physical identification which is
provided by a hardwired or mechanical switch which is defaulted to

under an error condition.

In a parficularly preferred arrangement .of the present
invention, the computer system further comprises a second master
interface having a lower priority which, during a configuration
réutine, contends with the first master interface for access to the
SCSI bus. In the event the first master is disabled, the second
master interface will gain access to the SCSI bus and carry out the

configuration.

Preferably, the configuration routine of the master interface
trensmits configuration commands over the configuratiori bus to each
of the configurable devices, programming in sequence the
interconnected devices. The first of the interconnected devices

receives a configuration command on the configuration bus, and an



. The multi-channel transponder has a first channel bandw dth for channels

transpondi ng signals for transm ssions havi ng the—-f+st-—beamn dth and a
second 10 channel bandwi dth for channel s trang lﬁo signals for

di n
transm ssi ons having said second beamai dt i} 3 placed of second
stations is divided dynamcally by a SW t j" , ‘Eto at | east
a first groumdsbgd-gdage the narrowest bearrvg dth a ond group

that use the w dest beamwi dth, according to the path |oss
requi renents for each group. 15 Bri ef
Description of the Draw ngs The foregoing, and other objects,

features and A4YGUaAEREal dNEnPELSPRs. The 1AREHIIARdels bl WIRIC
readi |l y under st oodﬁggon readi ng the follow ng detaile description

in conj uncti AT FE HfEBRRAARSY SR BN FEIFFIRM or REJECT acknqwilgggemespt

il lustrates avaatiel térfiGOration Gakl OBuBYShRAt Afiguration colhdidsCs-£(a) - (D)
illustrate a_sate

lite with a Iarge_ f ol di n_({ hase arrai/ ant enna,;
Figure 3 ill BSFT%E 88 B SHrsiobe JEHPE sttt LopthAssignable datetasei nto an
i nner demikesuties canfigyred with addresses.Figure 4 illustrates an
exenpl ary coverage using |arge and small beans; _ Fi gures
5(a)-(b) illustrate exenplary-spectral allocation for coarse and fine 25
beans; An exdmipderof €he [presdntaimsensichuatilbawrvbea ides@bideadyidhr ay

transponder QgeQI ARG ?ﬁ\e accompa ngzggga?%ﬂhg?nfn ghsdsle present invention;

Figure 7 illustrates a flow chart t'0 one énbodi ment of the
pr esent I nventi on; WO 95/ 28015 :

PCT/ US95/ 04029  Fig. 1 illustrates the use of an SCSI bus 10 for .connecting =k

peripheral devices to a central processor;

Fig. 2 illustrates a connection of the configuration bus

between devices for assigning addresses to each device;

Fig. 3 illustrates the archifecture of each interface device
which serves as a master for assigning data, as well as the

architecture for devices which are address assignable;

Referring now to Fig. 1, there is illustrated a processor 11
which communicates through an adapter 12 to an SCSI bus 10. The
SCSI bus permits data transfer from any of the connected peripheral
devices over four data lines to the adapter 12 and érocessor 11.
Typically, devices 13 are connected to the SCSI bus 10 and are
identified by an address which is physically implemented in the
device 13. The adapter/device 13 has a physical address identified.
by either rocker switches located in the device, or by a suitable
connected jumper connection programming a four-digit binary address

for the device 13.

It is accordingly an object of the present invention to provide
for address assignability to devices thch are later added to the
SCSI bus 10. Deviées 17, 20, 23 and 24 are shown which include &
physical ID and which are capable of receiving an assigned address

which overrides the physical ID. In the absence of an assigned



Figures 8(a)-(b) illustrate a typical array elenment and its individual
*radi ation pattern; Figure 9 illustrates a reflecting
array configuration according to one enbodi ment of the present
invention; 5 Figure 10 illustrates a ground station beanform ng
conput er accorBgbrip-004 one enbodi menté of the present invention;
Figure 11 illustrates a nultiple-bandwi dth tine-division nultiplexed feeder
i nk according to one enbodi ment of the present invention; and

Figure 12 illustrates the use of 30-way submultiplexer inputs to serve a
14- 10 el en@ddressy afhepphgsical (1D voilde identridy cthe obipehl farapeivicampands

Det ai | ed DescCrbpéd Qg ¥n the sBspuQsure Fi gures 2(a)-(b)
illustrate a possiblée configuration of satellite-borne phased array
according to one enbodi nent of the present invention. As illustrated in
Figure 2(a), i n tfm bRasRCEo Ge8diglUE@Ir@Bes BaNGhsh 32 10k @&areggl&sei@fmm&s 24
are 15 fold aI on si de t\?ﬁe Hodg/ of _t he sate%llt F‘ f or

mul ti-faceted Y’r %% . £ SRR TRFR PR X°on)S SPeent eon each
panel that cartobelgaesnmobi&t &8sl atndedted from a maxdeet ad‘a@ﬁ&-/fdaiiid%gZB @ndehi n
orbit, the panels are hin te tar,pattern
with a |arge asgr}%rﬁpggagzg ‘?‘fﬂus r§fe?f‘meﬁ£?—'lJdluPOt}b(aﬁfeCtlgns A & E' T Fgure 3
illustrates tlas shownsiroRief 1t htheahimnia @lisheatmrlicupr tnaster riayaddetio 20

an i nner di SCt§ B?]?‘dg\?i%'e %t@‘ 1@@1&“%%#%&9 g ML Gpkadius r2.

When only ement s ' wt e 1rnn I'SC are exclited Dby receiving
a correspondi ﬁgdsﬁas g¥signable @4vjnass lévmt timporteacto thaleperatdenatdfothd r om

the array cangpgidirected with a first, coarse angul ar resolution to
formbeans of a first beamm dth Bl neasured, for exanpl e, at the 4dB

down points relative to beam peak. If beans with the first 25 beama dt h

Bl are created ovegch g siy Laeqnabid faevf@erst R7suo) 3Dahatdseyrd @Heth at their
-4dB down points, the earth is covered by a total of nl _beans represented

by the FapifsteditecPuiatars itpr (Kskateiyei 18 MrguresieR 27, illustrating The ng
beans may eaclthe afekyatlilli ty‘ldfpﬁ’ldgnﬁhéisgm&ﬁslfbfehEaﬂ’gerﬂﬁéJey‘éﬂeme

directions if the bandw dtiﬁ used in eq %eagn (M [err] Fo), where Fo is
t he WO 95F§%RT? ssed by the processor an_ a apter

PCT/ US95/ 04029

The adéitioh of a configuration bus 15 and a master interfzce
device 23 permits the master device 23 to assign addresses to all
the interconnected address assignable devices. The address flow
during a configurgtion state is from the master to its nearest
adjacent member. The master 3 includes a processor, as will be
clear when rig. 3 is discussed in detail, which during a
configuration routine, will assign configuration coﬁmands to one of
two outputs, permitting units interconnected to the output to
receive address assignments. The configuration bus 15 is included
as part of the éabling available in the overall SCSI cabling
structure. The additional conductors necessary to establish the
configuration bus 15 are necessarily kept to a minimum and may be as
few as four, a single pair per digit, in order to assign adcéresses
to each of the address assignable devices. The normal 50-lead SCSI
bus includes 8 bits of data and command and protocol functicns. Of
course, it is possible to implement a configuration bus on either a
single ended or a differential SCSI environment if the additional

conductors are provided. Each of the external devices 16, 18 and 27



_-6- bandw dt h of each independent signal, and if the nunber of

elements N1 in the i nner disc that are independently controlled over
the feeder link is equal to or greater than nl. As a result, the
total capacity provided is (nl[err]M) ‘signals and the total feeder
l'i nk bandw dthﬁg%%g‘éﬁs (Niferr]Mferr]F) Miz. 5 , Al ternatively,
if all the ele t %hin the outer radius’r2 are exci ted,

including the elenments within the ihner radius rl, radiation fromthe whol e
array can be directed with a finer angular resolution to form beans
of a second, ngrJ . beamwi dth B2. This requifres reater nunmber
n2 of these nar-rO\%eY‘\?{Vblgg?r]i;l,y poverdd' GhchiSTY R OP{:I%’%E l-éllfdéélf)gisrtif'gc,’tutrﬁ'cover
the earth, wheFkis hdg9 a system constraint in that they are individudaldy pdwered

r2[err]: rlfer f e carry M independent
£dd not under E\%ﬁg&tcﬁ 8% hes sps%%gﬁ%e%gﬁ%e

signals providing the ban itation of each el enent,
which is equal to the bandwi dth of each beam is (M2 [err] Fo), and
providing that thersreFbesy ggwlﬁdﬁgﬁnggm}{#ecgn%% %ﬁe gle 35 N2 in

e

the whole array is equal to or greater than n2.  total capacity provided
inthis 15 SrPNeEEEen Betmeon [addresm pssiqnehle deMicesegnd remasterot al
feeder |ink banterthde @évice 23. Ml &KX thV2[Wl | i @he Md&fiquration bus 15 !t
is possible to, excije. both of. tFe above nodes si nul tane(_)usgfuy. For _
exanpl e, the e’f”eﬁ’e?ﬁ“@lee“t“ﬁg RLeneniRrEionay Thie 289KESE cRFshFRaPle| davdicss @t h a
bandwi dt h of (v p®rarkFehowhoto hiee FeeotdriDea sWhid,ea8 ha1eiren! sn@f t he

i nner disc 20 Ty Jhe_excited,.b ignals.w. bandw dth of (M[err] Fo)
to conplete th4e2’g§ti4t_a??%%k' g %f"%f ﬁ'@agic’éﬂﬂ%gﬁ%g '!t}SF g?‘éfrfﬁl $Swith a
bandwi dt h of (asEfienablEdfromoeicher taf tine direstions, depemiidlg.onAshé|dogstiad ed in
Figures 5(a)-(dp | d,se ndw. dt can .either __overlap
or not overl a(pé.;f It]?é F‘ﬁ(sé{%rlr réé‘fl%gnz 'sglgg%dlgg%%sg‘vl\ng%t %5’ %orn(glﬁlbﬁ?‘-%ée%ﬁoﬁ“ﬂﬁ%g, t he
total excitatifon Parddrehshasfigument hmerach| efinthe sonsedtdednaddyikssM2) [ er r ] Fo.

The 25  bandwkel s aRdS0 0 | h i gure 5(b).  The
narr ower g%ndwi dt r‘; BW2, b&ﬁi \é_&ir%rg{r?r%?%ﬁal&sécﬁ%ggﬁ : %ag%r%nétgbb%c(? to -
t he narrow bedfgPters which inclyde & mésromre¢sssor Hiorwhaiil ibnmdbi pitcto8W . | n

this enbodi nefunctildas SkidA4He SCSI bus 10. The SCSI bus 10 is shown, including
a set of fourjbit data conductors 30, a reset conductor 32 and busy
conductor 33. Once a device 20 or 25 has received an address
assignment in a configuration routine to be described more .
completely, it will then propagate subseguent commands on the

configuration bus to a remaining pair of output terminals 45 and 46

L4

Hh

and 51 and 52. These output leads are designated during a phase o
the configuraticn routine, wherein each device senses which of its
pair of terminals are receiving command data, designating the
remaining pair cf terminals as output terminals. Thus, it can ke
seen that during address assignment, the master unit 23 can
propagate commands in either of the two shown directions, and when
an adjacent device is configﬁred with an assignment, subsequent
assignment commands are forwarded via the configuration bus to

remaining chained address assignable devices.

There is aéditionally shown the reset conductor 32 which is
activated just prior to an assignment sequence. The master Gevice
23 will assert the reset, thus wiping out any previously inserted

address assignment in all the addréss assignable devices.
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corresponding to the narrow beam node can use the bandwi dth Bw2 while
'signals WO 95/28015

PCT/ US95/ 04029 -7-
corresponding to the coarse beam node use the remaining B\/\l BW2 of
bandw dt h on either side of the bandw dth BW2. Consi der
the foll ow ng nunerical exanple: I ndi vi dual signal bandw dth
Fo BC9-89-004 " 10 KH 5 Bandwi dt h BW2
10 Mz Bandw dt h BWL

5 Mz Radius ratio r2:rl
2:1 Nunber of coarse beans nl .
60 Riper ar RAGRASS0RFHEBRE th2the busy rqopfiugtor |2} Apnasserted
240 10 by the NMaZBEF d@fudéWdeng&Klb}LtQﬁﬁﬂah?'dﬁ@h@'e%ﬁﬁé&t%d'£Edr@§§r
ring N1 60 | ndependent |y controll ed eI ements N2

i n whol e arr ay2Ss3gppble devices from ParN&‘ﬁ’dﬁt By 1 [dats cOmRHNIGRtINE narr ow
beans (BW2/ FO)over the &80 bus. The master deMisdes aillsags&lt its pacdriel the
coarse beans L Fo capacity, = 60 x 400
+ 240 x 100 %Bﬁ\%‘%‘bﬁ%@e °°I‘g19“ratl°“ routing,pat q‘f 8L]dé1r°* ’r‘i“r‘i'ﬁXB%ir?ﬁﬁi dth =
nl x 5 MHz + (medentg exch Mfizthe A:Bﬂnd‘dtIZd devices. The cohﬂiedtﬂ& devined edlt hat
t he total fee I t M—%h [ equal . to the
total signal g‘a:é)’ac‘%l I%’Y?%gv%? 4 \Q? Bl byfrf he ban W dt an aSSlgnmeqp

of an address, can be used as a default address. The phy51cal iD

must be unique to each device to avoid any multiple device responses

from addresses originating from the host processor 1i.

Each of the configuration bus lines ars shown to be single
conductors, connecting terminals 38 to 48, 39 to 49 and likewise, 40
to 42 and 41 to 43. It is understood thers is a ground conductor
accompanying each of the connected lines, rermitting a binary bit to

be transmitted on each of the shown conductor lines.

The address configuration routine can be described in terms of

the following seven states, as shown in Table I:

‘TABLE I

State Name Reset Busy In 1 In 2 Data Bus Enable Confic.
Proc. 1 1 1 1 ID of Master RAdress Assignment o
1 1 1 ID Sent by
Master Confirm
Accept 0 1 0 1 ID Accepted Confirm Rejected
0 1 1 0 Current ID
of Device Neutral State
0 1 0 Q0 No Data

Error State 0 0 1 1 Not Driven
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i ndependent signal (10KHz), at least for this exanple where nl =N1 and
n2=N2. Thus, there is no clainmed total capacity advantage in having
both a coarse and a 20 fine beam node. However, the two beamm dt hs can
better handl e uneven traffic di stributions across the surface of the
eart h. Now consi der the capacity distribution handled by only
the smal | er beans illustrated by the small circles 42 in Figure 4.
Each smal | er B¢3-8Pe0O42 can contain’ up to, for exanple, 100 signals
corresponding to, for exanple, up to 100 nobile or 25 fi xed conmuni cati on
term nals. However, even the small circles nay be on the order of

‘hundreds of kiloneters in diameter and thus can enconpass several cities

where the total tFh¢ffilestefeigsaesfabes deebie enabien caU a8 gH@nsPracesEapaci ty

of SUr r QUAGER GnANRIsly &driat &% bie WRdesdiblisY 286, rigkr @odaaéewztsuwt ely
not possible to_use the remai ning capacity in the area of high

demand, since®2d B3dY the metarsdeigicet it sTfe Mastendevigegphls begin to

PCﬂ7lJS95/(L4028bnf1gure in dlrectlon A, and when all devices in this direction - 8-
f requency, and %QI s woul d sane fre ectrumtwi ce in

I Ln c
the P DR PSP T A By S R AR o PESThd apac ty
of the om&‘til;gmamgorc&au’&fzuebﬁalthé oppasiie dredtdon ecanThee tedflihalara® uses

a different p f_th e n he4M—Izof the 5
MHz whi ch doeé1 nS? a&\?eqf uﬁ"‘j’é %‘%pro%é&gbf ﬂ{geké?érlélﬁ eans. This
capacity may becludbd aII;aNMe:\r,é wiAthihe tshwe time, ﬁmumastarr@wvibemloverl apped

by the singl e &0 | r peak traffic
demand of 100+408£S°%58189§F%I?1§ EQ%;—/%{)O %E ﬁéhghy[ 8E 'the master As descri bed

earlier, the prior art solution of using only coarse beans has

several di sadvant ggasg fhkSteset NRCcRIGN2hS d4ak85k LBSiRARTE. RINAG] 1f reaquency
must be 10 approxi mately one coarse beamm dth apart so_as to avoid

interfering wiat Bigghare reedyofpdieceiymavisy affresse o pAIRASSpREEsIRIS a
traffic distritueionehtersbi cBUEhas5O311 maintdSRIES at e 08§idaABdAIRion,

concentrated |n ofe Rall, o 1he.PEAT B5' N 99, WASMILS & 0%h
recognise the presence of bits 1,1 on terminals 48 and 49. The
device.l will configure terminals 51 and 52 as output terminals,
while receiving data bits 1,1 on terminals 48 and 49. The new
address assignment is sent by the master 23 over the SCSI data bus

30 in a bit position format.

If the device 20 has accepted the address sent by the master
over SCSI bus 30, it will issue a CONFIRM/ACCEPT command, indiéated
as binary 0,1 on terminals 48 and 49. In the event the address has
not been accepted as either not having correct parity or within a
value identified by the device as valid, a CONFIRM/REJECT is issued
by binary 1,0, asserted on terminals 48 and 49 of the configuration
bus. An error state occurs when either the BUSY is released and
binary 1,1 is - asserted on terminals 48 and 49, or a neutral state is
determined when terminals 48 and 49 have a 0,0 state after accep-

tance of the address assignment.

The system of Fig. 1 is shown to include an alternate master
24. The altsrnate master is included to provide some redundancy in
the event the primary master 23 is npot able to assume its

configuration function. The master device 23 has a physical ID
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proximty with 500 users concentrated in the opposite half of an adjacent

*‘beam To rectify this situation, the narrower angul ar resol ution of
t he narrower beans is 15 advant ageous. Users that are too close to be
di scrimnated by the coarse beans are thus allocated to the fine

beans, thus ”Hc@nbé] gut t he user distri buti n anong the coar se beans
to a nore- uni form | which they can handt®. Users t hat are too

cl ose even to be discrimnated by the fine beans are allocated separate
channel frequencies according to the invention disclosed in U S
Application NQuy;éf) nasO08/14 S h n..0f -cqar i ne
beans accordi ng ltg t se§pr§g619?§ionh'y that\?eﬁlflé) ‘B%f&a‘i F?)ogs&% %ftuerq‘ggt%y of
channel s accorwisher 1devidre 2¢ nv urinan the sf@lreg@@gl ENABLE config@rapigsl i cati on No.
08/ 179, 953 ad o@é‘é%t hSétl'fjﬁxgétne‘?: Qévs.c(egeﬁoghm&t)%flh@ompete fo?- daptdsyershannel
al l ocation al%ﬁ can exploit to_handle different traf

di stributions e'?csclhéu% dPt atsdngfstep@arsy pepteniton techniques ‘Fﬁﬁl%i’éécﬁm

di sadvant age aheUsdgigp@dls¥rsRakee RRAMHighsr Idabr tyOR&Iter device ARSI tter
power is required to comruni cate when_usin alBéoar se beam This is

the principal PEREDY #5in presssr £ dderSiSlo AFecesh §tth She (FABLE

achi evenent ofcohfifuration prcﬂ:&ﬁ&Cdaﬂ Yabid 1. | eﬁﬁth@te&bn’ﬁithéhﬂalst@r @evi®y aBnal
transm tter pawer_than wt ile or fixe
termnal s can %oﬁ%‘{?gfaﬁle"%ome ai‘ienPSt% mﬁFB?Fp%FWa‘ie %g Wlﬂ; gl gocess %o
satisfactory shgnedsIgoad 10y with the wide, |ow gain beans and a group that
WD 95/ 28015

PCT/ US95/ 04029 _ . - 9-

needs the narrowerThehfigjicgaiasebeingsa comifsgunsitiomgovmandben dbae dynani cal ly
by a m?:@hffgu%)é!‘ddhhbw WG ENRECHS thb & 31 b Ualar 08k snam%csciusaéao bug or
exanpl e, .term nal satellite novenent. The total power needed to
excite the cd8r se‘m BFIOr] FeAtSewihl be declagpfbsanfhy GRUTFARN/REIECR genl ifol | ows.
5 Atewd ik aa@ %fia@@% dd-earancy frk efsbapndnidth TRis 3pgiiLng

term nal needs receive a certain power flux density of P watts

per square netvé?lat?ﬁet%f’éhﬁasbﬁ‘mn format for the address assignmént.
Additional error states are declared if an address assignment signal

is asserted on both pairs of terminals for the devices.

For additional prctection, the device receiving address
assignment will not emit a CONFIRM/ACCEPT signzl unless there has
been a neutral state on the input pair following an address
assignment command. As an optional measure, the device receiving an
address assignment may assert its new address on the. SCSI data bus
30, following configuration, during a CONFIRM/ACCEPT ccrmand, thus
providing the master 23 with a further check on its address
assignments. The master may subsequently declare an error state if
the wrong ID has been placed on the SCSI data bus 30, also in bit

position format.

Following the successful assignment of an address, the device
so configured will set its internal configuration switch to
propagate any subsequent commands received on termiﬁals 48 and 49 to
terminals 51 and 52. The_master device 23 may subsequently transmit
further configuration comﬁands and address assignments to

additionally connected devices.



J

the ground termnal has an equival ent capture area Al square meters which
capt ures a signal power PAl, sufficient for good quality

comuni cation. The total area jointly illum nated by the Nl.coarse
beans is sinply the area of the earth A2 seen 10 fromthe satellite.
Actual ly, this_area A2 should be cal cul ated as the area normal to

the sightline Broior foe ground ternminal to tA& spacecraft, to account for
geonetri cal effects. The rel afionshi p between ground area and _
normal i zed area for different satellite orbits and m ni mum el evation
angles is given.in_Tahle 1. TABLE 1: AREAS | LLUM NATED FROM

DI gFERENT %RBl TS kﬁg‘gﬁ exentofhty p ETIRN/BEFCL s¢anad: 1% tSARTRL AR O GBRM
altitude mas Hele (2 3= wi/el itont shhi DEKY edrfiitutition sequendeEQHe Bowy Z%lit UdeI
2000KM verage area .of. earth's . . ar ea nor ma
el evation angl gg%%ﬁ :gger%egg?nf g@%@lc%f&r%sha"’fngdihe FSSP%eW§+bﬁaf%€

GEO MEO LEO CQNFEDGURAICON {FRROR ®@ver both it demfiigesation pairs. 221 157
61 105 66 19 ' . 10 degrees - 117 118

37 101 63 17 20 degrees 137 86

23 91 550nce the mRster has configured Qavices din eng ef | theed pramtiiomeeded

to illumnate AnrapeatARil bhsdvl L Eufd £1rmi8RA1 430 0fs Roftlnd Jadkis thus
(P [err] A2). This p(;qv‘\:/erll}msgrequi red ?orﬁ%a%oﬁ (:)Lfmthe l\/[Ll)éHZISjts cfzzﬂ%%a e

channel s of ba Heat Rbreshipior t BRp MASHeTe themeads Hdgnaddrese assignmeshtial | ite
power needed ithd BirerdQfRtidD)] and bAgink wsdafhnbat inethd bendrl aNleQomrg.ay

el enments of the inner circle, that is 400/60 = 6.7 power units of (P
[err] A2) each. WO 95/ 28015

PCT/ US95/ 04029 The foregoing system may be implemented as shown in Fig. 1

along with devices which have only physical IDs. 1In this situation,
each master device as part of a configuration routine, can initially
poll the SCSI bus 10 for any devices which have a physical ID
associated therewith. In this case, the reset line is asserted
which is connected only to devices which' are address essignable.
The master 23 may then poll for devices on the SCSI Eus and prepare
a map of addresses for which a response is feceived. This will
identify the devices which only have physical addresses; The master
can build a logical map in memory storage, identifying all those
addresseé which are dedicated to fhe non-configurable devices on the
SCSI bus. Thus, the master will not attempt to assign addresses
which.cqnflict with device addresses which are ndnconfigu:able.
Returning now to Fig. 3, there is shown a more detailed
architectural organisation of each configurable device 25, and the
master device 23. The master device 23 includes a processor,
organised to have an SCSI controller 50, and configuration
controller 51. The SCSI controller provides normal protocol and
interface with the standard SCSI bus strucfure 10. A cenfiguration
controller is also included in the processor to effect the protocol

shown in Table I.

The master device 23 includes a driver/receiver 54 connected to
each pair of terminals 38 and 39, and 40 .and 41. The

driver/receiver 54 will apply the various commands in the
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-10- : - The total power needed to illumnate the sanme area with
t he sanme power fl ux density using the narrow beans is also (P A2)
per channel; but since the nunber of channel s in each narrow beamis
only 100, the total power is only 100P -A2 for the same tot al
capacity. It is thus four tinmes nore power-efficient to support a traffic

5 channel in_a narrow beamthan in a coarse beam _ Thi s
total power isBEP%PBUted anong the total Adnber (240) of array

el enents, giving 100/240 = 0.416 units each. The elenents in the inner
circle transmt both 6.7 units on the coarse bean1frequencies as
well as 0.416 uni row beam frequenci es,

7.116 units, V\ﬁPT‘%‘gPﬁ%t’ﬁo%fTaPH’e Tob? $he FEFsPegtite) E“s’-’"PP%]r%ﬁPta"é’nflg 416
units. Full usescind Be woesgheadevieaslyiny i &Habh off the conflgnlnet:tcmt al
satellite power,.for .the sanme to pac pr.o d -t narr Qw, beans
whi ch only usedﬁ%cttﬁo?%@ Po rTT'E:BaI %olwérfl Lhey sE8r con%’r#ﬁgr It}’ér "égﬁt’e? aJt°|rvéa:o
power ratio of c@nflib@i&tibh6 poll7alinfebices aniutbe 05Itdata bus, whil@ar se beans
do not need to t I apac ¥$@g , LS, 4l raffic
15 clunps doa%%etljtgcge&el %See\geir'm%cgar géybcg)\éﬁ hi %gidggg&%egéeo%%?% ot
assunpti on duecof ¢che polling m;cor:a@zrer, hegrmpitdingsthef meskereds tte' acapunt o i s
ocean, where ah@%evz@ésowamif bb€ fignRidess assmrﬁéﬂlétt% bg,dasseaesswvcth@§r of

t he trafflc Ioadlng of the coarse beans may be nade by eval uati ng
cel lul ar nobil & ‘E‘Etllébrﬁﬁ?ée‘éd\?e?‘%(’ﬁ’éilp%?tter ns. Cel | ul ar
operators have clearly directed their investnments in infrastructure for 20
those areas that will produce the nost revenue, and _yet |ess than 10% of

t he total | BfidthE &0 ’E?FewPJrﬁq“&’:I“eStP&?‘é%e s PReSHERFadoRred. This
i ndi cat es t hatcéﬁﬁfbilér [3& adth bedln 1ssulhb éaatsgsesncéngﬁauﬁﬂvaMy;lQ&6E& ahie
coarse beans ovr—i}1 | and. .that | 3 Lo %Ltogether
Thus, it is nof é'cgg%d@ftﬁmflﬁleé oVie ﬁé "t° %e‘{lézf ilcof?e‘f ergf‘ein 60\67\50‘“

di mensi oni ng f dirdchdonsineThee memeryt S7 oadmbapredemto ahpenapptd Beelanaat havangl a

factor as 25 aJl QY fsi‘@%a;?olgoacﬁrg?% t??f fls ??n gtgraad%%u%e’asgﬁoug?%ong %@co%drmr €

accur ate assessnen I'Stri I Oh ure
conmmuni cat i onsd¢vigl. margi n reduced by, for exanpl e, 3dB may al so be
acceptabl e in when using coarse beans to serve traffic cl unps.

Figure 6 shows the bl ock di agr am of a coherent transponder suitable for 30
i mpl enenting the pFesassignabéntdeyace ASf b @dfo |ShaKn rtechavre 2 BROSARPT] §0

receives Wo,;Dh28hRdes a standard SCSTI controller for communicating over the

PCT/ US95/ 04029
SCSI data bus, as well as a configuration protocol controller. The
processor 60 will initizlly cpen switches 62, during detection of a
reset line being asserted, such that the pair of terminals 42, 43
and 48 and 46 are isolated. In the event the device 25 is not
powereé up, switches 62 will remain closed, thus permitting
configuration to be effected on downstream devices which are
presumably power enabled. The configuration switch 62 can be in a
normally closed condition such that any malfunction of device 25

will not interfere with the configuration of later devices.

The driver/receiver 58 and 59 will be scanned byv-.the processor
60 to determine the presence of any particular logic states. Once a
logic staée is detected on cne of the pairs of terminals 42, 43 or
46, 48, those terminals are designated input terminals, while the
remaining terminals are output terminals for the device. The
configuration protocol for processor 60 will decode an asserted

assignment command from Table I, and read the address which is
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- The upconverte

A

-11- tinme-multiplexed conplex sanples fromthe ground station

nodul at ed onto, for exanpl e, a K-band (20-30GHz) m crowave carrier
frequency. The feeder link signal is anplified in a | ow noise"
anplifier 111, downconverted by mxing with a sui tabl e | ocal

osci |l I at or fre%uency froma local oscillator 114 in a downconverter 5
112 to produc@C8-&rPP4bl e i nternmedi ate freddency signal, which is then
filtered and anplified using an internediate frequenéy anplifier
113. The filtered and anplified : internediate frequency signal is-
then converted to | and Q haseband signals using guadr.at ure

downconvert or SYPISTUSRHY FRRdiied dre s S &%a@%yw f‘%"'rtre]‘ FgvigRe3-
Sin(WL [err] tohcé e ddieetbas Hé&ﬁlslulcaéﬁé’fullmy taekdded, Thed Istansd @ubaseband

signals 10 rise ti S | es intended for dlfferent
antenna array 8?&%15?9“ Pr°t°°°]‘TE%%Jes r%rp)gr‘?'?ﬁ,smf %\%'e%'ﬂ F&"**be denot ed
11,12,13,14.. receiver 58 can supply the QDNERRMIRCCEPT. code of Tablealdoar e
separated by | i rs essw e romthe 11 15
and QL out put tsggq\%@tgezrg& :é% Ig\%/t}gaénéég ?ers RS aﬁﬁif@aﬁo renove the
sanpl i ng pre$mqu@n¢ymanddet @n@rl@@uc@@n@cﬁmcm@ﬂoamgnmmh& frget o
Nyqui st's theg %] providing the original |,Q signals of bandw dth
BW2 Hz were eac sarrpl ed at a frequency of at |east BWsanpl es per
second, the original |,Q waveforns are conpletely restored after

dermul ti pl exi ng an@bhé%n@maﬂdnt Brdtd@el U]Eepf&%s%ﬁ(to' wfl12@nerat@yef Or s
l1(t) and -Q (t%_ are then upconverted usi ng adrature nodul at or 125

to the desiredL95% SYL15%H S REBRLEING PRYS &ESYRP BY JIBREST dripl i fi er

el enment to Iu6 pasiskabtsll t6 Fditidnay @vaawtloeétédﬁenlmemfdnmgo:( for
exanpl e). _ Li kewi se; a signal for an element of the outer ring
is dermul tipl exed and output fromthe appropriate termnals of the

derul ti pl exers 11Thid k8gudnowr xasspetied dritlil edladdeviides| iremssiliile 122 and
upconverted i faa@ c%ué‘r?ra%“cro%ﬁ{%%éata%]& éhz%bw ftuh%h%r cowfa&«?&éé”p& frequency.

Si gnal er-r anplifier
el ement 124 andwiaads tareareceivesy brlti@ aaﬁ@mn@aﬂelcenﬁaht Followmg

configuration of all the devices, it is possible to issue a new
command to each device which would require them to revert to their
physiczl addresses rather than their confiqured addresses. This
could be in the form of trénsmitting the assigned.ID on the SCSI
data bus, while applying 'a REVERT TO UNCONFIGURED STATE command, not
shown in Table I. Thus, the device, seeing its own address on the
SCSI cata bus, woulé revert to its physical address as configured by

the switches or jumper wires on the device.

Thus, there is shown how device interfaces which are used to
connect an SCSI data bus 10 to a peripheral device may incorporate
an assignment address function. These devices will permit the use
of a_preferréd hierarchy of addresses to be assigned to all devices
by the processor. In the event the assignment is not effected, the
devices may still participate using their physical implemented
addresses on the SCSI data bus. Those skilled in the art will
recognise vet other embodiments as described by the claims which

follow.
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According to the present invention, the bandw dths of the signals driving

the i nner and outer elenents may be different, al hough—evertapping. .
As a result, 30 different sanpling rates should be use rtion to

t he bandw dt h, according to WO 95/ 28015 (“m,m ﬂﬂﬁ" m””",
PCT/ US95/ 04029

Nyqui st' s t heoP€t®rg®4 s of course pernmitted4to use the hi gher sarrpl ing

rate al so for the | ower bandwi'dth signals, but this would be a waste
of feeder |ink bandw dt h. Thus, it is desirabl e that the

mul tipl exi ng and denul ti pl exi ng scheme support a m xture of at | east
two regul ar saﬁ’p‘}r‘i g rates. 5 In the above exanple, a bandw dth
of 5 MHz was used for the inner el errents requiring I and Q sanpling
rates of 5 rreg | es/s e the.oute el ements used a 1 MHz
bandwi dth for i°"??§g%§§%’reé[7 g%r%brdf”fc and Q suffi ces. These

di fferent sarrpl i ng rates rray be m xed by connecting 5 regul ar spaced

derul ti pl exer outpuyts togf gg fQ_ (;‘IV\éed&Qg?c{ﬁl aI s, thus achieving
A exa

five tinmes 10 .t eplsué'r-rp i t'he exanpl e of 180

elenments of 1 Miz bandvvi dth plus 60 eI enents of 5 Miz bandwi dth, a
nul ti pl exer and degyl dighl §XE¢10) for sntbifinede Ol thd Q.= 480 inputs and

out puts respectively 1s neede t1 plexer inputs 1, 97,
193, 289 and 385 may be connected together and used for the flrst of

the 60 wideband signal g pliRuisy 3¢ HMredd4on2lRu-ant 386:dmy (2d,25) be used
for the second of the 60 w deband signals and so on until inputs 60, 156,

252, 348 and 482%drd tR&8° fGFT ivdetRin ORISR HGnBEsT Bbe S‘FﬁérPHsnth)'Gl i's
used for narrowband signal 1, input 62 for narrowband si gnal nunber
2 and so on up to 96 for narrowband sjgnal L hen | uts 157-192
are used for the n&RErasserises in maFY d’ﬁBa??d”ki‘ §¥§"ed"hd“*‘6‘e CHRY AT 180

narrowband signals altogether. In this 20 schenme, the nunber of
mul ti pl exer inputs_ shoul gl c9=% 3, Mk }IJD| e130éc ttohae ba?gﬂ,_d hn bus (15) fo
sequantially transmitting & configuration commané to each of the
: conficurable devices (20,25) while assigning a unigue address on the
SCSI bus (10) to each of the configurable devices (20,25), and for
assertidg a2 BUSY conéition (33) on the SCSI bus cCuring assignment of

the addresses, wherein each configurable device comprises:

- .configuration inpu:t andé output terminals (42,43,46,48) coupled
with the configuration bus (13) for propagating an adcéress

assignment command to an adjacent device;

configuration protocol means (60) responsive to the
configur;;ion command from the configuration input terminzls (42,43)
for initistipg a CONFIRM RCCEPT signal or a CONFiRM REJECT signal
depending oﬁ whether a new device address is received from the SCSI
bus (10) during the configuraztion command, and for initizting &

subsecunnb transmission on the SCSI bus of the device adéress; and,

switching means (62) for connecting the input terminals (42,43)

to the output terminal (46€,48) in response to & successftl address

assignment to the device. : ) B
This Sheet Has Been R
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ratio (5) to achieve regUI ar sanpling of the w deband signals.
Extra nmultiplexer inputs and denul ti pl exer outputs >t he’

bandwi dth ratio) may be added to convey reference si t he
gr ound station to the satellite or vice ver saj Wﬂa l gm]arrpl es
such as (1, 0) orggo, 1) 25 and (0,0) may be multipl It On e | nputs

to assist synBr-8Rr%4t i on and aut oddtic frequency control unit 116
to correct frequency error, synchronize the dermul tiplexing with

mul ti pl exing and estimate inperfections such as quadrature

downconvertor_ DC offsets, intersanple interference (1Sl) and I'f:Q Cross
coupling 2+ BRIPEHRE SHHERoRYeRSatIURIRAATBESSTeF? G RETFALOTE ST ect
these errors peripherall gétiabs IRercdiing8tdd pPhoLE SESNGusl ABRbAisAhgt he ground
E,tc.?-} IU%SS /0 402\9/\0 gg/p %ggf’ity of address configurable devices connected to th913_

The power r at$asIbetayeeach ﬂeiceahdi@bepabejeeoﬁrmmmﬁrﬁcdﬁmigra&ﬂrytm sdsred

usi ng i denti cgl Goney AUNLES | Rl GLENBOLS $Re AR HRIL ARy O i nt ai n

I ONSHi Ss et Wween t

known phase powerr o of 2 may, for
exanpl e, be obtained by using a conbination of two identical power
anplifiers for inpelnki l:gi'% g qaen{Qn Q4LS1Y I-BEn&lEAENL S.

To mnimze the fee(?grr'f {{lIQﬁE angi\t’/\ln&dt?lﬁ uosegu¥0r arglrven cap%c‘::i tg]/, t he nunber

of independertith anmdiatdantddenicaeinrs PEPRAGRELNSE 28EHPEF 356 1EMRENS LFRTERNEST
frequency- to a corfdeted@aWel:0 be produced. Each such el enent alone
shoul d have a radiation pattern that covers the earth and achi eves
maxi mum gai n at the edge of the covered 10 region. It is well known that
antennas achi eve aeelsstnnpaYEogatdtedeny thejgnal ewhich remdveeBSpREdusly be

4dB down at the.ed%g g{g%ar ed,c 0 the center. Broadening the beam
beyond this |87 "Ted St b%a '98Fh faster while fall-off at beam edge
is i nproved, thus worsening the beam edge gain, while narrowi ng the

i ncreases, al so worsening
command from the configuration input terminals, and initiates on the

configuration input a CONFIRM ACCEPT, or CONFIRM REJECT signal

beam i ncr eases a con%b%%é:]; jc!n_ Sz]z'c];to%%l bcee%rzr.]cg dvgﬁc{l ar:%Eg{veg h‘%{‘ ctorqgiéﬁgggio%ai n

depending whether a new address has been received from the SCSI bus
during configurafion command, as well as initiates a subsegquent
transmission on the SCSI bus of the device address; and, switching
means connecting the input terminal to the output terminal following

a successful address assignment to the device; and,

a master device, sequentially transmitting to each of the
~ configurable devices a confiquration command while applyinc a unique
address on the SCSI bus for each of the configurable devices, and
for asserting a BUSY condition on the SCSI bus during assignment of

the addresses.

3. A computer system as claimed in claim 1 or claim 2 furthex
comprising a second master device connected to the SCSI bus, the
first and second master devices having different priorities for
determining which of the master devices is a primary device, and

which is a secondary backup device.

This Sheet Has Been Reﬂlaced -
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15 performance. Nevertheless, there is a |loss of 4dB for creating array
beans at the edge of coverage-conpared to beans in the center.
Moreover, nore gain is ideally required at earth”“ﬂmmmmnu "

i ncreased slant range. This so-called scan | oss can EII
shapi ng the el enent radiation patterns to have nore gain *tofartis Yhe *
edge and |ess tpysigdsodane m ddl e, thus inproyd ng the beam edge gain. The
shapi ng 20 can al so be deliberately exaggerated to conpensate for the

i ncreased sl ant range at t he beam edge conpared to the beam center.
Alternatively, a greater nunber of el ements than beans can be

enpl oyed at the4expensapated epstem s rEkabdddih dilhim @ndherein tleaphimdregnamt
pattern can thep bhe.w der than earth-cpverage such.th it is |ess than
2B down ot ear FoBIRS" CPHGe SRk, T B Lo o TP SooRe ToRT 1| e
25 "WAst e EneadfireReceigpentvhifoh the addreby donfibgypebi¢ edviges.ef erence, an
advant ageous nethod of enploying a 2:1 superfluity of array elenents is
descri bed, wherein class-C or saturated anplifiers could be enpl oyed
whil e linearly anpl Afsampgter systeg gd glainedyimfclpamrh of gialim.2 Phereint heg e

can be good reagQRgr QRIS Shrthed! &RbELses memorguﬂ%'iné’fmegnésf%raggoﬂﬁel | tude
d f 3 bandw dth can be nade

controlled elements provided the feeder |ink 3
avai |l abl e for t¥Erpsgmhigh are avaijgbde, fpgogssignment.
PCT/ US95/ 04029 - -14-
An alternative to using the feeder |ink bandw dth for array control from
t he gr oun%‘ i s® C(?%P‘t’:’&ﬁfr §3és,te{“oaseﬁg?’d’§?gb€h BF?ﬁsnﬁh?f&lV\ortﬁ’*? Rster
processors on b@aridetindtiates pAAiRd Icokrandsiosye the , sasliebwonp| &tietyinef t hese
devices is high.and it is undesirabl.e to . erm.ne, t.heir _performance
and characteri s‘f}}eécge‘bé?%’fee al‘%1uarﬁlé'hél%vflcﬁlé’nstéll?eeIsfclgftebuts hBECRsSVenas to serve
for ten years imnopbsigriaple fixesl pédddeaps dand pamoek uthe hdte-assibyneblé Wleyiee
advances in ar rf&én‘cf‘t{%&%yfmﬁeyﬁé ;ng,%r?ﬁ Dg'i;) IS gonsidered within the scope
Nt [ rrp?‘ y Bn- i

of the ‘prese nventron to oard beanform ng devices to
generate inner and
7. A computer system as claimed in claim 6 wherein the master

device includes first and second sets of configuration input output
terminals, forming first and second chained connections with first

and second groups of address configurable devices.

8. A computer system as claimed in claim 7 wherein each
configurable dsvice has first and second terminals forming the input
and output terminals, each of the terminals including means sensing
the presence of command data and confiquring a terminal receiving
configuration command as an input terminal, and the remaining

terminal as an output terminal.

9. A computer system as claimed in any preceding claim wherein
each configurable device further comprises reset means for removing
a previously assigned device address in response to a reset signal;
10. In or for a computer system, a method for assigning addresses
to a plurality of address configurable devices connected to an SCSI

bus comprising:

. This Sheet Has Been Reﬁlaced




outer array el ement signals for use according to invention.
"A nulti-channel transponding nmethod for relaying signals froma ground 10

station to a plurality of nobile stations using an Mum m”[

described with reference to Figure 7. First, r,m gr ouped
at the groundB&8&8T@®H to be t ransponritied to rmbl e &tali ohs *accor di ng
to the locations of the nobile stations, in step 702. Then, the
signals are processed to formconpoSite signals. The 'corrposi te

signal s are then sanpled to obtain a plurality of analog si gnal sanples 15
wher ei n t he conpodtitdatingnérap ahmastienArzice @ éew isandition Pratke SE&D| ed nore
often to produwzs nore sanples than conposite signals which have a narrower
bandwi dth, in step 704. The anal og signal sanples are then multiplexed, in
step 706, with at | east one known predeterm ned sanple to forma
time-division- transmﬁﬂ.ﬂlhg Fﬂr@?ﬁeﬂiesinéﬁték deﬂl@e%dﬁ@i@iﬁé‘tﬂrpﬁomgnﬁk pexed

signal is then nod ted ontqg a 20 adi o.-frequency carrier for
transm ssi on ¥ 6t LJCh elfn?lr“§{'] ‘%t atcf°(5‘ﬁ"?‘ﬁa%f‘? éilre¥§7°esl"8{“i“?ﬁ’ied to the jSESEt ep 708.

When t he radlhnst, r @nsel X sisosedigned addnmdeatassbeidtebayi tht 8d @Bmadnleovd! ay
station denody| %@551 he transm ssion to recover the

time-di vi si on-u I'p e¥ed si gnal in step 710. The denodul at ed si gnal
is then denultlplexed in step 712 to separate recovered anal og

Signal| sanpl es, Wikl fhof eCQUBLAA B odet SraILBEdSYIOLE A8, AR cpised 1O

control the demultiplexin e recovere respondr ng © % he
same W deban(flé‘éﬁﬁ'@ﬁlf-%@rﬂim@aiie@rleabmﬁbthﬁaéoamurh@e ﬁwltcerecfmst rqfst ore

the vmt@heb@aut SRS 1Bmdrd83nd Pe&li®Rnd LA tid sasiﬂlbtg%}{ ahBSs gafm' es

correspondi n% t he _narrowband conposite signal are l'tere
restore the r&RFrRoaiertsrefifdgerable devicanand siaaipedherrageirefebadnessi gnal s

are convert eGst thed fse£0REnFiGOEANIRCYe B hREsS0  then anplified in step
716. The anplified wi deband signals are then transmtted in WO 95/ 28015

PCT/ US95/ 04029 -15-
step 718 at a fi riskwipaling d e¥edndusortgghait ieacdermkgabcaiveaWed ta8 bt er

connect ed tOconfigurable device to an adjacent configuration device;

receiving at the adjacent configuration device a first of the
forwarded command data, and storing an associated address on the

SCSI bus as the address for the adjacent configurable device; and,

forwarding third and subsequently received configuration
commands to additional configurable devices, whereby addresses
associated with each of the commands are transmitted on the SCSI bus

and entered in each configurable device.

11. A method as claimed in claim 9 and further comprising
initiating at each configurable device a CONFIGURATION ACCEPT signal
on the input te-ulnal signalling the master device that the address

assignment was =ccepted.

12. A method as claimed in claim 10 and further comprising
transmitting from the configurable device on the SCSI bus the
address accepted by the configurable device when the ACCEPT signal
is initiated. |

—_—
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a radiating antenna elenent. In addition, the restored narrowband signals
are converted to the second frequency band and then anplified in

"nStep 720 ai a second power |evel 5 using for ZLﬂlﬂllll@lﬁHllljﬂﬂlfted
ol

anplifier conne®@®P*8%not her radiati ng ant éfna elemént "

Figures 8(a)-(b) illustrate a typical array elenment and its individual
radi ation pattern. The peak gain of this array elenent is about
8.8dB, and the peak gai fa . . .pattern optimn zed for coverage down to
the 20 degree el*dvath Hﬁtr]'ﬁ’gnf%ﬁ}ajf“ieé}n}‘g C&"ﬁm qfogﬁ‘%gk‘ﬁg}éﬁrt FeFdaSt el lite is

approxi mat el y 14n8¢iRtind Feomphe dstantdariee pAabbELing command it dklt @evidead t o

be that which has X| ai n.at edge. of .coverage Ly € . 20
degree el evati oﬁnc%%t %Wgﬁa“rﬁ%%é B TGaIH 58 %%Sulgﬁ%q@(sdﬁtq%flﬁ SAEFESSt he
ECC gai nof Tthes poH edoddyiinas iasnaddretsrs whiich leereclreiseigrebdé. Figure 6 in
a 2x2 square pattern will forma new el enent or "sub-array" having
6dB nore gain than a single 15 el enent. Such sub-arrays can suitably be
used as the out ét.elfemetiiod af clivmedt iy claim 9 pad tfawhher cayprdfim gure 2.
Each group subaptayg$nd QUORHEEE LAareRQWeFo, WL iddn€iqurable a8k E&IRNGaARRM
quadr ature upconverter channel fed froma conmpn Ioca?.u oscillator and

the I, Q denul ti presier a¢inestes ¥hite k¢ awaRtINGPLE gure 6 al so sinul t aneously
provi de both a RHC and LHC circularly pol ari zed node, accessible from

i sol ated 20 ports. One pol arizati_on . suitably be used for transmtting -
while the other IPs 2 meth?és%“dcf'%’lmefieb‘blgsg 2 éﬁgifﬁ‘@'ﬂi‘ﬁecmlﬁﬁ?ﬁ:e of
interference fraRiti=@nsdTial t@¥eteteBRDIE the conBbdhrzbleideeiadsepritrStol n-
anal ogy with each_%irﬁgnsm éé{ricng subarra% i nput bei ng connected to a
power anplifier *BHefentd 8FHT°r B5PVEGAt put is connected through a
transmitter rejection filter and | ow noise anplifier to the reverse link
array 25 transponder. In the receive direction, inner receiving el ement

signals are processed and then sanpled and nul tipl exed at a hi gher
rate (e.g., 5 MHz) than outer receiving element signals, such that,
after they are transponded to the ground station, the ground station
may conbi ne inner elenment signals only in an array - signal processor
to formcoarse receiving beans of w de bandw dth correspondi ng WO

95/ 28015 :
PCT/ US95/ 04029 ' :
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-,.16: to the transmt beans, as well as processing all el ement

“sanples to form narrow recei ving beans of a | ower bandw dt h,
corresponding to the narrow transmt beans. : A formation at a
ground station of the Tinme-Division-Miltiplexed feederl i nk si gnal

according to one enbodi nent ‘of the present invention will now be descri bed
5  wthreference to Figures 10 and 11. Referring to Figure 10, signals
f or t r aRSHi%sP%h usi ng the narrow baf@wi dth, narrow beamwi dt h beans
are applied to a beam form ng matri x conputer 200. Each of the input
signals conprises the sum of Si gnal s using different frequencies or
timeslots or CDVA codes [n the same bea Different inputs carry

simlar conposite signal SPRREATYS MWPBW@iﬁIWPFbﬁP HeSkE. 10 The
outputs of the beam for ni ng TOBRSCSIX SUFFURTER PEROIHFERADTDEVSEEY | near

conbi nati ons of the input signals that nust be radiated by each
array elenent in order to formthe - desired directive beans. The beam
di rections arelbsfrened by the beam form ng coefficients al so

supplied to the matri x conputer 200. These coefficients can be

fixed, defining a fixed set of beams; or can be systematically time-varying
15 according to arpirmtks diod zasignbig afidrasdes toodéwicRs hreanscitddato ame
directed tovardess pus. afddtBla RRINELGANLENnEA dlnedICLERY L OIAENRANLNT for-
satellite notion; or icrents can pe tine var ying

tinmeslot to tiAeSices @Uéhe SR8 hyse Se otsigoahke devices nay berymed frore each
timeslot, wt hmﬁcerdelsfé%%em@répécﬁ{éeé'@)%egfhév@e‘ﬁﬁh' hdn- Qé‘éréhgﬁet ShBrasses.

bet ween different tinesl ots, or a conbination of the above.

The output rat Ehe mastrt Egpiseckn #gr%qﬂslaﬁ*ﬁpltég“%m@aewafm cofmade
narrow beam f ObveNEh&BIohE Hguirst fin b@AShacsisrbsis EHL RSIgrheAMBRNAWLLh in
order to atlsf the1lgg/ qui st sarrpllng t heorem at. is, for a

per - beam bandvvlscéﬁ‘hnb? gements, 2XR TRAEHVRE SRGH FZOBMpAPEEatniEakes 1
mllion sanpl ea¢c®ted lai Edﬂ*&sexan‘ﬁdz@,cohhﬁguec w:.tnbﬁﬁﬁhcﬁﬁarsﬁl NgheBéFice has
240 inputs. and cal.cul ated drive si for 240 arr el ement.s or
subarrays. Thi 829 HE REMCHIFA WG duﬁ?“':frnr %?}méf"é?ré' t"srl SF-‘%ﬁfﬂar?aW"
necessary to form 240 i ndependent beans. In parallel, a
coarse beamformng matri x conputer 201 has a nunber of inputs for
signals to be radiated using w der beamm dth beans. Each input signal in
t-his case conprises a plurality of signals occupying a conbi ned bandw dth
that may 30 be w der than the bandw dth of the narrow beans.
Furthernore, the spectrum
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MD 95/ 28015 _

PCT/ US95/ 04029 : -17-
occupi ed by the w de beans does not over| ap that of the narrow beans. This .
allows the wi debeam matri x outputs to be added to the narrowband matri x

out put s wi thout interference between their respective signals.

In this exanple, 60 wi de beans are to bez rmed, and the m ni num nunber 5
of elenments for which drive signals have1 be fornmed is thus 60. The
bandw dt h used for coars ol | be five tines that of

t he narrow beam si gnal s but ®f this spectrumis
excluded fromuse in the w dg.bpaps e | :"‘@ already in use in
t he overl appi ng narrow beanstl : rease in

bandw dth, the sanple rate "5f rcFFﬂlthe coarse beam matrix is five
times 10 that of the narrowbe FHe coarse beans
are formed by producing drive signals for e}rray eI engnt s 1-60 which
forma first radiating aperfure. Narrow.be.a.nm..a.:,efo by using all _
240 array el enents, includihg elements 5021 The{r'ei}ongr_*el ments 1-60 have
to be ° drlven w th both coarseﬂnd row theh i gnaljs while el enents
61-240 are only 15 drivenfw th nar m&?be@ml dnal s. Addefs 203 are used

to formthe sumof wide and nar™dw df i ve Isignal™s n
1-60. To conbine signals frpmthe

- computer 200 at a sanpling yate of "f
beam form ng matrix conput e¥~ZU1l™at™ a " 53

row" eaR-f-oLm-Ag matri x
Signal s fromthe coarse
ate of 51", |a

upsanpler 202 is used to brjng the sanple gate "j== oﬁ rr wigeam si gnal s
1-60 up 20 to the sane rafe (5f) as the i de b anal . It is not
sufficient to add one sanpl e rata.w" only to evgry 5th sanple at
rate "5g9", as the bandwi dthjthat wll"\§ < be jnposed fon elenents 1-60.
The upsanpl er can conprise Jinear interpol=tiono - solve this
problem In zero-order inteypolation, e: at "f" 1§ merely
repeated 5 tinmes. This inp t ilter chavacterifstie in the
frequency 25 domai n having a E'a'na'\'/lri dt T @@ having fairly
| ar ge si del obes out si de s B n dth E ~and |sWppressad by
only 10dB approxi mately. o [naN] =
\a = o .
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preferably, the upsanpler 202 can performfirst order |inear interpolation
suppressing sidelobes to -19dB, or still better can use higher order

i nterpol ation for further sidel obe suppression. The upsanpl er 202
can be alternatively described and 30 i npl enented as a digital filter of
either Finite I npul se Response (FIR) forn}fr WO 95/ 28015
PCT/ US95/ 04029 2 , - 18-
Infinite | npul se Response (IIR) form the design of which to acconplish
desired frequency response characteristics is well known to the art.
The sum of the wi deband and narrowband drive signals at the outputs of the
adders 203 now represents the whole "5f" of spéctrun1using 5f sanpl es per
second 5 while ivelsigpals for ¢lements}61-240 is still "f" sanples
per second. The A Xl ng these different sanple

rates is illustra pt al nunber of sanples to be
mul tiplexed into T ‘ epch of the elenents
1-60 plus one sa -240, a total of 480
sanples. This is Fflﬁuexeﬂ*ZOO Since the Nyqui st sanpling
10 t heorem appl i ced in tfnme, each of the five
sanples for an be evenly distributed
t hrough the repetti o i an be regarded as circul ar.
The connections t e ehdur e that each w deband.
signal 1-60 is sa i 5 @ ound the circle
whi | e narrowband $i _ -once, <95|no the remaining inputs. 15
This principle c _ o the pxovl sion of three or nore
alternative bea i sspci at ed bandwi dth or
spectrum ' f atellite according to Figure
2 can conprise 31 vtal§2 each bearing 14 active
driven elenments o res g &8l enents on different
petals forma rin Th three 20 EZ ner rings of elenents
can be driven wt [T ep )
<?9 A
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-,.c'o'rrph“ex sanpl es/sec while the inner five rings, including the first three,
are driven by a bandwi dth of "3f" sanpl es/sec. The whole 14 rings

are driven by a-bardw-eth of—f—serpt peT sgpcond. Thus hg i nner
three ripgs r quuf% "5f" sanpl.es/sec__the i~c: nekt two r qur "3t
sanpl es der s¢cdAd and the renmi nindg nine require "f" anpl ¢s/lsec. The
I S| t hus 3x5
ecT®ng to a
1

total Mupber ¢f Qanplfes ﬂrge{ﬂ]t&?iged Ifn the TDM
g

+ 2x3 + 3 e 12 ijl l ustr at es|

30-way nultiplexer i B Rrto i Q H i qvide 3 sig .3 dt are
equi sanpl ed fijve time u . (B, !?) that -are
equi sanpl ed three tines per ﬂ'ame | s 20 *sarrpl ed
once per f@ . It may be reasone he lijng WO
95/ 28015 U
PCT/ US95/ 04029 _ -19-
requirenents for differe rat es ery ; egrr} f{ ...
etc. requiresfa | tiplexer r pf input§tha\ ifs a
mul tiple of (QL- .2 This reg rrultiE)I er{fqr Figure
12 needing a fpul t} pl\gl' of BxH Io|i he| nunber 1 qf
sanpl es per ffa for thElinner t hef i nterngdi gt ejtwo rings
adds 5 up fo , the t‘fnoi}ces for the er of | tipleqer {inputis is in
the series 30} 45w nemad €1 C. TG CN TR d | edve |ni he
remai ning inppts sanpled-at—lfwhille-the [ chioixe of45 |l epves 24.
The nunber ofjfel e@n] $Ti i tthe—oit en bty jcoul d thus| be 9 ¢y pr 124.
The nmul ti gl exf showng { n. Fi \%%1,_2_‘ t_rjonsﬁructed by fa subnditi gl eken for 10
each petall. The,resu tin%jg Subnll t T pl ex stre,gms re then {furft her |conmbi ned
using aﬁz-i nput _jnul t1plexer, the 32nd bnput] bei ng yseq fpr r;—»known,
pr edet er m ned sanple streamused to- I st denul tipl %qr -
synchroni zat i or=—gs=nm ' T as - WerT as for tjompt ifc gai n
control @and autonmgti c frequengy gontrol. The |pul]ti pl ¢xi ng and
derul ti gl exi ng netjhods descri e&dzZabove are of course
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15 "equally applicable to the return link for receiving a nultipli%et{-of

signals at the satellite fromnobile stations and relaying th Vi a
a TDM feeder link to a ground station. To obtain
hi gher power transm ssion from subarrays in the inner ring, each of

the four elements is furnished with its own power anplifier elenent instead
of 20 sharing one. The anplifiers are, however, identical, so that a four

times increase in power per |nner1§ubarray i s achi eved conpared to

t he outer subarrays, but using identical anplifiers.

The present invention may equally be applied to reflecting arrays in which,
for exanple, a parabolic reflector is illumnated by a feed array as
illustrated in 25 Figure 9. An image of the feed array is projected on
“the earth's surface in which different feeds correspond to different
~cells or spot beans on the earth. Small feed source array elenments

- thus form snal | ABBARATUSI ANDVMEEHOD FOR ASSIGNING ADDRESSES TO SCSI f eeds
rare required to ensure the SUPPORTED PERIPHERARGEVICE®Ver ed by one beam or
~another. Larger feed sources, which can be forned by coherently feeding

. several 30 smal l er sources with the sane signal, formlarger beans, and a
. smal | er nunber of WO 95/ 28015

' PCT/ US95/ 04029 - 20-

- such larger sources and beans are required to cover the earth. The present
‘invention edBHRAGSEs the use of a reflecting array which allocates wider

. bandwi dt h to transponder channels driving a reduced nunber of |arge
' feed sources formng coarse beans while allocating a narrower

' bandwi dth to tragnspond channel s vin 5 a ar of . small
. sources forni ng%&&?ﬂﬁ?ﬁ’f BYSIETHOS S?srtggr%eﬁlﬁ’ﬁ%lﬁ?me‘”e to a’b#&ﬁﬁé‘l‘% B¢

EHEC B e -
down- conver tl?é%ﬁ%l ble devices f:ﬁ’dg?eaﬁs@d 908k &RRG VRt BB MevickSAMRNCY band

(the feeder roma grou
fixed non-assignable addresses. The master device (23) in the SCSI bus (10)

transmits configuration commands over the configuration bus and addresses for
assignment over the SCSI bus (10). Acknowledgéments are received back from a
device which has accepted an address. Once configured with an address, the device

propagates subsequent configuration commands to an adjacent device.

FIG. 1
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‘statlon to anot her frequency band for dr|V|ng t he reflectlng array, and

vi ce-versa for

_ bandwi dt hs can,

w de band channel
narr owband channel s.
may be obvi ously extended to
of different bandw dth and/ or
patterns of nore than two alternate beanMAdths to be
Al such vaj

econom zi ng
wher e
| ess in the

scope and spi it _inveation as-d QQP.Ibét
fol | owi ng c| ailng. : %’
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 Ardessriptbreeged .. sab faged ..
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_ bigi NEwIK A} Spagbdal, t53p ed
sqc and 10 a wltl-chﬁnﬁeAbMaedWSp d .. T8 MSaged .....
Cd djantenna array and to 2 feeder |ink antenna, or
receiving feeder fink signals fromsaid at IeisD_ '
arrd—t:'U'rTV'é'E'lte | al.d fiarrcadls
el enent s, m@?ﬁ%ﬁa%a%%ﬁmé F%ﬁlgnne %)“r% e"usa S Uses a

bandui dt ey Jf iRBRS BELDLS i WAch 9 b'ﬁ? 5285 Mk UBHobSidug Sabd dsiwell as

beamm dt h and

be trans

2.
array is

”pfévﬁsﬁslysduﬁﬁh&ﬁd&lces may I5cadinehs loafipired.h,

bandw dt h” bei ng greater than said second

a second channel bandw dth for transponding signals to
said first channel

channel bandwi dt h.

A comuGivel this sniyomineemt,ait cwould rtherefore Ibal aivintagdoas ¢o rpreadd aadévdomna

a direct radiating phased array. 20

comuni cawhiohscagyassigmaddressesi llmgtheo of ithei twoldiregtionscinrwhich dmaSEShbm runs. It

array S

a reflecting array conprising an array of feed sources

i 1] um nat pwquglcb be necessagy |te cparmit pra-existing devices, which do ngt have mn address

communi cati gns system, accordl ng to cl
are drivedsst
sources ar

im3, wherein said

fe
ta fedRaln A8 the t (e Presencs gqvawﬂigw duing
oaf| la}idlyewss';teg1 nea’ (l)nw%lar&d muslt VBe 5 rgvﬁlea " for quickly

determining the presence of devices having non-assignable addresses and that the

drlv?n indiV|
subsequent assignmen

remaining devices be quickly assigned addresses distinct from the fixed address devices.
SUMMARY OF THE INVENTION

It is an object of the present invention to ameliorate one or more disadvantages of
the prior art.

According to one aspect of the présent invention there is provided a computer
system comprising: a plurality of peripheral devices; a small computer system interface
SCSI bus for interconnecting the devices; a plurality of address configurable devices
coupled to the SCSI bus for communicating over the SCSI bus; characterised in that the
computer system further comprises: a daisy chain configuration bus allowing a master
device being coupled to previously supplied devices in a first direction and to be coupled
to devices to be added later in a second direction; said master device coupled to said
configuration bus for sequentially transmitting a configuration command to each of the
configurable devices in the first and second direction while assigning a unique address on
the SCSI bus to each of the configurable devices, and for receiving confirmation signals
from the devices, and for asserting a BUSY condition on the SCSI bus during assignment
of the addresses so to prohibit any of the configurable devices from participating in any
data communication on the SCSI bus, wherein each configurable device comprises:

configuration input and output terminals coupled with the configuration bus for

propagating an address assignment command to the following device and for propagating

sources
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- 23- groupi ng signals at il to be
transponded to second stations accordin? f paid second
stations and processing said signals to f nal s;
sanpling said conposite signals to obtain a plyr |l oy signal 5
sanpl es wherein conposite signals havingda w der! G i sfanpl ed nore
often to produce nore sanples than conposite sjgnals having a ngrrower

bandwi dt h; . L i 02X Gk . :
wth at | 2eopigmaion sigmal to the precdlthd biufet ol ity YRRIGPT MEARTeHRAkRe @5

ti me-di Vi $hONsoiibls X@(gm%b : : on i Hﬁ%ﬂ N jyd
time-divi ?iugn- rrugitﬂlaglnge Sl %Zﬁ’"’%‘ntt%e amﬁlgug%lu?x}idp%utl(t)er rigﬁgn% C r?i er
for transTONFIRM ACOEP §lghdl'obta COREIRM REBIECT @ighil &1 el cWnfiguration bus to
receiving said nodul ated first radio freugency carrier at said.relay
station ante gaserldévite depending du whetherss hew device addressris sedetved from the SCSI
time-division-nultiplexed si gnal ; denul ti pl exi ng
sai d denodus aneidg sthe cahfiguwatep eoramand,cangl for dolitiating agsubsequenti igamsinisiombes,
wherei n recovered predeterm ned synbols are used to control said

derul ti pl dhe $ESI bus of the device address;f and, sadiching Bgaws f@rdeonneeting e limput
conbi ning recovered sanples ., . corresponding to_the sanme w deband
conposi t e tEiAS tafhe oulpug termynal Hin response dQ a giccessful addresy, agsignment \tp Beand
conposite signal; 20 filtering sanpl es corresponding to
each of s&¥®fiarrowband conposite signal to restore said narrowband

5190015, e ASroto noter SEERLRE R b Bt G 30588 A © °
transm ttijggosgpd std 16 ﬁﬂlﬁ%ﬁﬁ“%@&@ﬁéﬁl a&ev%e{'iﬁé}coﬂg&ﬁéd Vgl sall
usi ng for ea% I gnal a powe anpirrti onnect e 0O a radiati ng an?enna

el ement ; comr%xtéi' YRfd iRl @CSESbaY Etptying? Vadhldraticy 0 addless Sanfibuanend

frequency barid an ~anplifying said nartrowdand signals; and
transni tt idegices canierd to sas BEST Bk ¢udh Jegios being! capalile *f tdmIMNEEating over
| evel using for each signal a power anplifier connected to a radiating
ant enna 3Gaid $SCShustusing standard SCSI protocol, said address configurable devices including:

a configuration input terminal and a configuration output terniminal serially connected with
an adjacent address configurable device configuration input terminal and output
configuration terminal for propagating address assignment commands to a connected
address configurable device; a reset means for receiving a signal which removes a
previously assigned address to said address configurable device; a configuration protocol
means for receiving a éonfigmaﬁon command from said configuration input terminals,
and which initjates on said configuration input terminal a CONFIRM ACCEPT, or
CONFIRM REJECT signal depending on whether a new address has been received from
said SCSI bus during a configuration command, as well as initiates a subsequent
transmission on said SCSI bus of said device new addresé; switching means connecting
said configuration input terminal to said configuration output terminal following a
successful address assignment to said address configurable device, whereby subsequent
address assignments may be made to the adjacent device; and, a primary master device
having a rﬁemory for storing addresses which are not available for assignment, said

primary master device initiating a signal to said reset means and subsequently initiating



- 24- 13. A nethod according t {REPRAGEEENIWEEEh sai d
antenna array is a direct radiating phas¢dfarray.

A nmet hod system according to claimd44, whereinjsai d“g‘g@?m apd
narrowband drive signals for driving any partiduljar " ¥e sourc
prior to 5 anplification in an associhted p . '
15. A net hod system according to claim 14, erein said power

it . - ! ot
for o " PO Bpulniantf ohF Safl>SUSF butCic RS anF GevIRS v a0 SR8 ™" ¢
net wor k f%sigfi’db‘i’e addrer,_”ﬁﬁd ?Ed%"‘?zﬁd aﬂHﬁ'—ds%ihﬁ‘z{ble addfdsses to. said méRory,. hid

nmet hod according to claim 12, erein sald-step of grouping y§i gnhal s

conpri ses pinf4tyainhder dafibe Stqitatially tAnShRER @ cacth of AR addresy BOMENRTIble
channel by frequency-division-nultiplexing said signals. 17.
A met hod afeeiesliangohfigudhtioncdmmant cvwiile a?pl'yehgs tepnigie adoneps Mhich does Siognal s
conpri ses nodul ating at |east sone signals in a group onto the sane 15

f requency comespond thy nonAassighable addressuilntsaid memhony omsaill SC§hhihssfor each of said

14.

hr e sunmmed
ahnel .

address configurable devices, and for asserting a BUSY condition on said SCSI bus
during assignment of said addresses.

According to still another aspect of the present invention there is provided a
method for assigning addresses to a plurality of address configurable devices connected
to an SCSI bus comprising: initiating from said master device a polling command to all
devices on said SCSI bus which are not address assignable, storing in said master device
addresses of said polled devices as addresses which are unassignable; initiating from a
master device a busy condition on said SCSI bus; transmitting from said master device
configuration commands to an input términal of a first address configurable device
connected to said SCSI bus, as well as an assignable address different from said stored
addresses over said SCSI bus; receiving at said first of said address configuration devices
on said input terminal of said first address configurable device a first of said
configuration commands and receiving on said SCSI bus an assignable address for said
first configurable device, and storing said received address as said first configurable
device address in a register; forwarding a second configuration command received at said
first configurable device to an adjacent configurable device; receiving at said adjacent
configurable device said forwarded command data, and storing an associated address on
said SCSI bus as the address for said adjacent configurable device; and forwarding third
and subsequently received configuration commands to additional configurable devices,
whereby addresses associated with each of said commands are transmitted on said SCSI
bus and entered in each configuration device. -

DESCRIPTION OF THE PREFERRED EMBODIMENT(S)



'18. A met hod according to claim12, wherein said step of grouping
signal s conprises nodulating at | east sone signals in a group onto the sane

- 25- frequency channel by tine-division-multiplexing said signals
and anot her set of signals in the same group onto a different
frequency channel by tinme-division- 5 multiplexing.

19. A nmet hod according to claim 12, wherein said step of grouping 5

Codo " onATiraabiof PEcRreRey SvehAn il of b dPaeod uh, ABRE fp 0

each si gnal . m drawm sm%ﬂm A met hod according to claim 12, wherein
sai d processi ng £ 6 g said conposite signals conprises d| gi tal
beam f or m ng. Sls f [

bet ween one orFlrgorle11 thgstes ] usgsj?tfaaﬁ%?ls angmafo?gpgféécghg?é??ty o} Vg%%otﬁ?i‘
stations Ugnf@l prdcedsey, station, said relay station conpri sing:

an antenna array having a pl ural ity of antenna elenents divided into

at |east a firBig sptillastates aecomibetien ,ofs thed configutativnt biieibegveene devicespforvi de
transm ssi on or reception using beans having a first beamm dth and
sai d seconassigningaidnessesstoctaclp device;

Fig. 3 illustrates the architecture of each interface device which services as a
master for assigning data, as well as the architecture for devices which are address
assignable;

Referring now to Fig. 1, there is illustrated a processor 11 which communicates
through an adaptor 12 to an SCSI bus 10. The SCSI bus permits data transfer from any
of the connected peripheral deviqes over foﬁr data lines to the adaptor 12 and processor
11. Typically, devices 13 are connected to the SCSI bus 10 and are identified by an
address which is physically implémented in the device 13. The adaptor/device 13 has a
physical address identified by either rocker switches located in the device, or by a
suitable connected jumper connection programming a four-digit binary address for the
device 13. |

It is accordingly an object of the present invention to provide for address
assignability to devices which are later added to the SCSI bus 10. Devices 17, 20, 23
and 24 are shown which include a physical ID and which are capable of receiving an

assigned address which overrides the physical ID. In the absence of an assigned
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15 provi de transmi ssion or reception using beams having a second
beamai dt h; and a nul ti-channe] rreans

connected to said antenna array and to a feeder lin
receiving signals fromsaid second stations using \9\“1‘ ﬂ“‘ﬂﬂgﬁ array
and processing and conbi ning said signal%4 to obtain WOl s
transmission to said first stations using said feeder “link antenna, wherein
said multi- 20 channel transponder @EABMS first channel bandw dth for
transpondi ng signals received using said first set of antenna

el ements and a second channel bandwi dth for transpondi ng signals
recei ved dsi ndg cnplitersysteh eamprafingint enna el enment s. 22. A

- system accor di W ggmlaméél n said second set of antenna
es_sai f|

el ements i ncl u set.

- 26- mall computer sw%mnﬁeaﬁ%hbu%fyg intercapnestieg My deyicesiai m 21,

wherein said g lura,l1t9nh§nﬂkﬁir§bfsr wnfigurablei G&kées 260 &dn@ RE@SSASRItay -for
24. A conmmuni cat.i ons s s&wgccordl ng to claim wherein said

ant enna aPPEFUIECALNg GYET Piay conprising an array of feed sources
i Il um nati ng characterisedfihahdtitheecompdtercsystem further comprises: 25. A

comuni cationg gy SiAf CBhfkdaioe tus2hiBwifl INBARL" B3l BARE coupled to

previously supplied devices in a first direction and to be coupled to devices to be added
later in a second direction; :

said master device coupled to said configuration bus for sequentially transmitting a
configuration command to each of the configurable devices in the first and second
direction while assigning a unique address on the SCSI bus to each of the configurable
devices, and for receiving confirmation signals from the devices, and for asserting a
BUSY condition on the SCSI bus during assignment of the addresses so to prohibit any
of the configurable devices from participating in any data communication on the SCSI
bus, wherein each configurable device cbmprises:

configuration input and output terminals coupled with the configuration bus for
propagating an address assignment command to the following device and for propagating
a confirmation signal to the preceding device;

configuration protocol means responsive to the configuration command from the
configuration input terminals for issuing a CONFIRM ACCEPT signal or a CONFIRM
REJECT signal on the configuration bus to the master device depending on whether a
new device address is received from the SCSI bus during the configuration command,
and for initiating a subsequent transmission on the SCSI bus of the device address; and,

switching means for connecting the input terminals to the output terminal in
response to a successful address assignment to the device.

2. A computer system as claimed in Claim 1 for assigning addresses to a plurality of
peripheral devices interconnected on as SCSI bus

each address configurable device being capable of communlcatmg over the SCSI
bus using standard SCSI protocol, and including

a reset input for receiving a signal which removes a previously assigned address to
the device. -
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'sources are driven in groups with w deband conposite drive signals and said

feed individually with n Lgnal s.
A con'a\(“'mﬁmlnm” ﬂmnpn according to claim 325 EETMA&SNBQ“EM
WI deband and hara owband €ri%e signals for drivi ng {any pBEPLAQEDar fegd

source are summed prior to anpli f{%ation in an assocrated POWwer
anplifier channel. 27. A communi cations system accordi ng

to claim36, Aheomputerssystenpasvelaimed. in claimplli 61 eaint Bafurther comprisingd seonden
an input g @Pd?ﬂ%’%oﬁ%té‘d”ﬂo”%g RRISFS, HRY fidde ]and secoﬁgtdfgf&eé)ﬂ%h% fticht €'

and an out put _of "an out put i ni ng networ power
ampl i fier pﬂormes for determmm&whlc of th%mmﬁﬁ geyiGes A2 BUBAEY fleiies rad rvghl% 53 ai m
21, V\hereg@oﬁdﬁrgmup deviceel enents in said first and second sets are

di vided into subarrays. 29. A conmmuni cati ons system
according to claim21, wherein said first and second beamu dt hs

overl ap. 4. 20A computer sy§em as Alaimednimictzini 3 wheryint the primarydiand) secomdaey m

21, wher epy;3al Srbiddis tor access 30 %he SEIbRERHPEAT Alifess SBALADED TR the't NS
address configurable devices.

5. A computer system as claimed in claim 1 or claim 2 wherein the master device
further comprises memory mapping means for storing addresses which are available for
assignment. '

6. A computer system as claimed in claim 5 wherein the master device initiates

polling commands on the SCSI bus to determine whether there are any devices on the

SCSI bus which have a non-assignable fixed address, and remove the non-assignable
- device identities from the memory mapping means.

7. A computer system as claimed in claim 6 wherein the master device includes first

and second sets of configuration input output terminals, forming first and second chained

connections with first and second groups of address configurable devices.

8. A computer system as claimed in claim 7 wherein each configurable device has
first and second terminals forming the input and output terminals, each of the terminals
including means sensing the presence of command data and configuring a terminal
receiving configuration command as an input terminal, and the remaining terminal as an
output terminal.

9. A computer system as claimed in any preceding claim wherein each configurable
device further comprises reset means for removing a previously assigned device address
in response to a reset signal.

10. In a computer system as claimed in Claim 1, a method of assigning addresses to a
plurality of address configurable devices connected to an SCSI bus comprising:
initiating from a master device a busy condition on the SCSI bus;

This Sheet Has Been Re
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27- 31. A mul ti-channel transpondi ng method for relaying

signals froma plurality of second stations to i ng
an antenna array, conprising the st eps of a” ']“ﬂ"llﬂmmmr““f

receiving first signals using each of a first “antenrra el erents;*
processing said received first signals us$ ng assom at_ed t ransponder
channels of a first bandwi dth and sanpling said processed signals at a
first sanpli ngtransmittingr ﬁttmlttbepmasiclceie&icéiviatsaﬁhrvphﬁgmﬁﬁmarbwocoﬁ@maﬁbmg

to each Ch@&ﬁﬁﬂands to an in mput te;mmal of a coﬂfrg%?db{é BOViSLEARE R DS SESI Bds £4CN

of a second set of ante pr ocessi ng

sai d recei WeH a8 asdignedadgrespes %&%yﬁﬂ%ﬁ%@nﬁmwm bus; channel s of
a selcond ba?dvvreémuag;dt aafipt i Idf@thg euddre%meﬂﬁg.ﬁma&iesmas ol 3 emmtdonﬁgurauon
sanpling r roduc sa m.cor respondi ng to each
channer . el of the'6SiigbeatiE fifies ATl oigthe EPRP LT ErrAmaniu i tarming
streans wi vh the SIOSEdius ameaddress fok rtlmenfirgs rcedﬁglualmtn rdestics aapd stosingethenreceifeat m a
time-divisj t nodul ati ng said
time-divi s%l&(gdr% §§‘-L+q dlmé’rexggnﬁ?ﬂﬁ% dgqn’té(e)addrteeéder | i nk radio carrier
frequency for am(ﬁngym etqsmﬁamtlpnrb@s ageeAndoppnfiguration command received at

r ecei vi ng wﬁsﬂm@fm am@@mdﬂauja@am@ﬁgﬁﬁqusaemar rier at said

first station and dem)d | a recover .sai I si on-mnul ti xed
si gnal ; ecetving at adj érrur ge v Q?H&Tgﬁ a’éﬁgr@m@g‘lﬂe
separ at e sdatd, amtswemgchnzﬁsoclatenh'addresn omﬂmsSCS\lbbusdamglemlﬂrbsaIfoﬂ thesddjavent
predet er m @&ﬁ" E{eﬁﬁl and usi ng sal d recovered predeterm ned
sanpl e st ream rol’ said denul ti Bl exi ng

processi ng sai &rmtdm@wwthgmpﬁmtm@ uesthurd @dpﬁubwque@lmmemed configuration
di fferent é@lﬁﬁﬂﬂ@f@idd‘iﬁb’iﬁl é&ﬁ’i ble dev1ces whereb addre§s%§‘%d%91a&ﬂ' Wite @RéH 6 ed

S|gnalstoasvmtch t el ephon S|on 5
A sy%ﬁ“&é@&fﬁ ga.g@n P P‘b‘l gnd.exf ’é‘(f'@ﬁ'él cgt{figuablgﬁg‘gﬁ%a
eI e(rent s incl ugidtiathey &t dach S'bnﬁgdrable dev1ce a CONFIRM ACCEPT signal on the output

terminal signalling the master device that the address assignment was accepted.

11. A method as claimed in claim 10 and further comprising transmitting from the
configurable device on the SCSI bus the address accepted by the configurable device
when the CONFIRM ACCEPT signal is initiated.

12. A method as claimed in claim 11 and further comprising initiating from the master
device a polling command to all devices on the SCSI bus which are not address
assignable, storing addresses of the polled devices as addresses which are unassignable.

13. A method as claimed in claim 10 and further comprising generating assignable
addresses for the configurable devices based on the addresses which are unassignable.

14. A method as claimed in claim 10 and further comprising initiating a reset to all of
the configurable devices prior to initiating address assignments.

15. A system for assigning addresses to a plurality of peripheral devices interconnected
on a small computer system interface (SCSI) bus comprising:

a plurality of address configurable devices connected to said SCSI bus, each device
being capable of communicating over said SCSI bus using standard SCSI protocol, said

address configurable devices including:
REPLACEMENT SHEET]

13 NOV 1997

RN



.28 33. A nethod according to cl aimr3i—wherein said .
34.

antenna array is a direct radiating phased arr

A nmet hod according to claim 31, wherein said antenna ;‘m ﬂﬂm '
reflecting array conprising an array of feed sources ﬂl“m
reflective 5 surface. 35 A et hod system "ac cor di ng to
claim 34, wherein said feed sources are driven in groups with

wi deband conpoasi t:@ﬁguraatmnsugmil germnalsandj ¥ ceonfigunatior soutput  termrinald sexially
i ndi vi dual bynnaede vﬁﬁ{ ﬁfi’ t‘iﬁﬂi’é@s SORY e?ole device configuration igfut terrfindBidPd
system accordi ng t erein sald wdepand apnd 10 nar r owband
drive sign9peut cﬁo‘lﬁ Flﬂﬁ '&HP"%}Q T cRACR#84{188 g2 wcéssweghrﬁmsoro tao
anpl i fi cat ténhetted address eorfigucablg dewdce;anpl i fi er channel o
Rt e TR
mat ri x povmdadqlﬂess‘q:mﬁgamlblﬂadbm put of an output conbining network for
fg' gl $|5m a1 &%ép@fl%ﬁﬁtl&ﬂ'@g?%éﬁrm?a#s for recelvm%a cotfiguratiéh CBhbRdd Ar&R" Hid"9
configuration input termmals and whlch m1t1ates on said configuration input terminal a
CONFIRM ACCEPT, or CONFIRM REIJECT signal depending on whether a new
address has been received from said SCSI bus during a configuration command, as well
as initiates a subsequent transmission on said SCSI bus of said device new address;
switching means connecting said configuration input terminal to said configuration
output terminal following a successful address assignment to said address configurable
device, whereby subsequent address assignments may be made to the adjacent device;
and,
a primary master device having a memory for storing addresses which are not
available for assignment, said primary master device initiating a signal to said reset
; means and subsequently initiating polling commands on said SCSI bus to identify any
devices having a fixed non-assignable address, and adding said non-assignable addresses
to said memory, said primary master device sequentially transmitting to each of said
address configurable devices a configuration command while applying a unique address
which does not correspond to a non-assignable address in said memory on said SCSI bus
for each of said address configurable devices, and for asserting a BUSY condition on
said SCSI bus during assignment of said addresses.

16. A method for assigning addresses to a plurality of address configurable devices
connected to an SCSI bus comprising:

initiating from said master device a polling command to all devices on said SCSI
bus which are not address assignable, storing in said master device addresses of said
polled devices as addresses which are unassignable;

initiating from a master device a busy condition on said SCSI bus;

transmitting from said master device configuration commands to an input terminal
of a first address configurable device connected to said SCSI bus, as well as an
assignable address different from said stored addresses over said SCSI bus;

receiving at said first of said address configuration devices on said input terminal
of said first address configurable device a first of said configuration commands and

Lo
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"modul ated onto a separate frequency channel by _

frequency-divi sion-mul ti pl exi ng sai d signals. : A
met hod according to claim 31, wherein at |east sone sl!'{“l”l"“lmlwﬁmgroup
are nodul ated onto the same frequency chgnnel by time-@lvtsion-srulst gl exi ng
sai d signals. 40. A met hod according to claim31, wherein

P heeot AL AR SOy PR A SOA bl R0, an
- 20- storipg isaidgecpivddsaddress as sail dirstoonfigirable gewics addresshin astegisteyt oup ont o
-a different fEQaURNIRY a secogdg?)glﬁ ﬁégtigi{ dohlfRsrldl Mcsived ikald ?ﬁrﬁxédlﬂir%lrable

41. A net hod according to, 1, wherein sald step of groupi
si gnal s cHeyies tean sdiaenbeonfigueabledeviéfial in a group using a separate CDVA

code 5 on pdeeivig Bt $4i@adipbek cohfipiableaiiiceqald fitwardedi @idmshdsdat Ohndach
si gnal . . . tédz A et ho%[ S&rgwrdl ngsttg Cel}(fdlgm 3%1 V\,hgr e(b.n S?I d
pr ocessi n@toflﬂgf%‘} rfissocia saélfiﬁe%o%c?g* ' g‘?ﬂfl o ﬁp 8 rgf*’tl | &
f orm ng. configurable device; and
forwarding third and subsequently received configuration commands to additional
configurable devices, whereby addresses associated with each of said commands are
transmitted on said SCSI bus and entered in each configuration device.
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43. A method according to claim 12, wherein said antenna array I's a

reflecting array conprising an array of feed sour
reflective 10 surface. mm” lmm

claim43, wherein.said feed sources 5are dr| VEN ¢ NLgr eups W

ldl ng to

wi deband conposite drive signals and sai d feed sources are driven

I ndi vidual gy Wat 0, BRFLOWREAE af la‘ﬁﬁecf'ugeﬁirﬁ '1 or claim 2 further comprising a second
master dev1ce connected to the SCSI bus, the first and second master devices having
different pnonues for determining which of the master devices is a primary device, and

‘which is a secondary backup device.

4. A computer system as claimed in claim 3 wherein the primary and secondary -
devices arbitrate for access to the SCSI bus to perform address assignments for the

address configurable devices.

5. A computer system as claimed in claim 1 or claim 2 wherein the master device
further comprises memory mapping means for storing addresses which are available for

assignment.

6. A computer system as claimed in claim 5 wherein the master device initiates
polling commands on the SCSI bus to determine whether there are any devices on the
SCSI bus which have a non-assignable fixed address, and remove the non-assignable

device identities from the memory mapping means.

7. A computer system as claimed in claim 6 wherein the master device includes first
and second sets of configuration input output terminals, forming first and second chained

* connections with first and second groups of address configurable devices.

8. A computer system as claimed in claim 7 wherein each configurable device has
first and second terminals forming the input and output terminals, each of the terminals
including means sensing the presence of command data and configuring a terminal
receiving conﬁgufation command as an input terminal, and the remaining terminal as an

output terminal.

9. A compliter system as claimed in any preceding claim wherein each configurable
devicé further comprises reset means for removing a previously assigned device address

in response to a reset signal.

10. In a computer system as claimed in Claim 1, a method of assigning addresses to a
plurality of address configurable devices connected to an SCSI bus comprising:

initiating from a master device a busy condition on the SCSI bus;
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