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for the master set (i.e. the transmit interval for the slave set) is
signified by a second master bit being FIELD OF THE INVENTION
transmitted. The invention relates to the field of information    5
SUMMARY OF THE INVENTION transfer. In particular, the invention relates to
the field of data buses.                                    The present
Invention provides a method for transferring a message comprising the steps
of: BACKGROUND OF THE INVENTION                           sending a message
classifier during a first in- 10  terval; Serial data buses send data bits
on one line.      sending a message data bit during a second Additional
lines may b  include for transmitting      interval; and clock,
handshaking, and reset signals that indicate,      sending the message
classifier and the mes- among other things, when the data line output has
sage data bit on the same line; stabilized and is no longer switching from
one state.  is  characterised by the message classifier indi- to another.
Additionally, data buses use these lines  cating the continuation of a
message when the to separate  message. The HPIB a parallel data
message classifier has a first polarity, and the [err] has  special lines
to indicate  the  beginning  and       message classifier indicating the
beginning of a me end of a message. Some serial data buses use       new
message when the message classifier has a a reset line to identify the
beginning and  end   20  second polarity, and further characterised by:
message.  Other serial data buses eliminate the         using a clock to
delineate the first interval and reset lines  by. using  a header/trailer
scheme  to           the second interval, wherein the first half of the
identify new message. One serial data  bus  com-       clock cycle is used
for the first interval, and the bines   the clock and the data on one line
and  uses      second half of the clock cycle is used for the a seperate
reset  line to identify the beginning and   25  second interval. end of
Hardware is used to extract  the                The present invention also
provides apparatus clock  signal, once the clock signal is extracted it is
for transferring a message comprising: used to extract the  data. This
scheme  has the               an interval designator means for dividing
time disadvantage of requiring extensive hardware to          into
alternating first and second intervals; extract the clock singal from the
date/clock line.  30      a message classifier generator means for Also
this scheme require a reset line.                 transmitting a message
classifier during said first A seperate  line for signalling for signalling
the beginning of a  interval; and new message has several disdvantages. In
addi-            a data line for carrying said message clas- tion to the
reset wire, hardware is needed to drive  sifiers during said first Interval
and data bits of said the wire, to send the    information, and to recieve
the   35   message during said second interval; information. This
additional hardware increases          characterised in that the message
classifier computer system   cost and increased computer        indicates
the. continuation of a message when the system  failure rate. Using headers
and trailers to  message classifier has a first polarity and indicates
identify the beginning  and end  of  message  has     the beginning of a
new message when the mes- the disadvantage of increasing the amount  of
time   40  sage classifier has a second polarity, and further required to
send a  message and consuming bus        characterised in that said
interval designator means bandwidth (where bandwidth is the maximum pos-
Is a clock transmitted on a clock line, the first half sible number of
signal transitions per second).        of the clock cycle being used for
the first interval, Headers and trailers have the further disadvantage
and the second half of the clock cycle being used of requiring the message
to   be encoded so that the   45  for the second Interval. header or
trailer cannot occur in a   message; Mes-            As illustrated in the
preferred embodiment de- sag encoding  further decrease  bus bandwidth.
scribed below, the invention signals the end of one JP-A-61141232 (Sony
Corp,) describes, refer-     message and the beginning of another without
us- ring to the  abstruct, 2-way serial data communica-                 ing
a reset line or the header/trailer scheme. Mes- tion on  single   line
between a maaster and  a slave   50  sage separators identify the end of
one message set. Sucessive transmit and receive   time intervals      and
the beginning of another. The present inven- are defined on the
communication line, the transmit  tion transmits message separators and
message and receive intervals ocurring in pairs, succesive  data bits on
the same line and in alternating fash- pairs being separated by a pause
interval in which   ion. The present invention transmits the message no
date communication  takes place.The transmit  55  separators during a first
interval and message data interval for the  masterr set (i.e the recive
interval  bits during a second interval. The first and second for the slave
set) is signified by a first master bit  intervals are defined by the first
half cycle and being transmitted. The subsequent receive inte interval
second half cycle of a clock signal sent on a clock 2    
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message separator has a first polar-  data bits 1-3 and message separators
1-1, 1-9 on ity, the message data bits following it continue an  the same
precharged data line. The message sepa- existing command. When the message
separator       rators 1-1, 1-9 are transmitted during the first inter- has
a second polarity, the message data bits fol-  val 1-5 and the message data
bits 1-3 are transmit- lowing it begin a new message.                  5
ted during the second interval 1-7. The clock signal The present invention
can be implemented as     creates the first interval 1-5 and the second
interval a precharged data bus. In this configuration, a bus  1-7. master
transmits the message  separators during            The precharged data
line, in accordance with e first interval and the message data bits during
the preferred embodiment of the invention, is the second interval to
various bus slaves. The bus  10  shown in Figure 1A. When continuing a
message, master announces  a new  message by discharging       the
precharged data line is precharged during the the data line during the
first'interval. This produces  first interval 1-5 to produce the message
separator message separators having a second palarity. The       1-1 having
a first polarity. When beginning a new bus master announces the
continuuation of an exist-  message, the precharged data line is discharged
Ing message by preharging the data line during   15  during the second
interval 1-1 to produce the mes- the first interal. This produces message
separa-      sage separator 1-9 having a second polarity. Mes- tors having
a first polarity.                       sage data bits 1-3 are always sent
during the The method and apparatus for transferring in-   second interval
1-7. Thus, in the preferred embodi- information according to the present
invention has      ment of the invention, one message separator 1-1 the
advantage  of requiring less hardware. The   20  is sent for each message
data bit 1-3. hardware reduction decreases system cost and fail-      The
method and apparatus according to the ure rate. When the present invention
is imple-     preferred embodiment of the invention is imple- mented as a
preharged data bus, it obtains an      mented in a system similar to that
shown in Figure unambiguous message seprator without reducing   2. Figure 2
represents a memory system with a the data rate or adding additional
hardware. This  25  block memory architecture described in United
unambiguos   message separator results from the     States Patent
Application, High Yield Semiconduc- bus master exclusive control of the
data line. If  tor Memory Devices, Serial  number 847,411 filed any
erroneous bus operation occurs when the mes-     on April 3, 1986 and
incorporated herein by refer- Sage separators are sent, the erroneous
operation    ence. This memory system has a memory system will immediately
cease. Additionally, when the   30  controller 2-1 and numerous memory
block control- present invention is  implemented as a precharged  lers 2-3.
Each memory block controller 2-3 controls data. bus, it obtains the
benefits of   a precharged  a block of memory. The memory system controller
data bus. These benefits  arise. beaause only the    2-1 controls all of
the memory block controllers 2- bus master can send messages. The benefits
in-      3. In the preferred embodiment of the present clude  reduced bus
contention, reduced hardware  35  invention, the precharged data line and
clock line since only the  bus master sends mesages and           are
connected between the memory system con- 1/3 the. bus capacitance. The
reduced bus copaci-   troller 2-1 and the memory block controllers 2-3.
tance allows the bus to run three times faster.   The memory system
controller 2-1 is the bus mas- ter and the memory block controllers 2-3 are
the BRIEF DESCRIPTION OF THE  DRAWINGS           40  bus slaves. Only the
bus master, the memory system controller 2-1, can precharge the data line
Figure 1 shows the transmission of messages     during the first interval
1-5 to create the message and message separators according to the preferred
separators 1-1. If this memory system  has six embodiment of the present
Invention.              different commands, than three bits are required to
Figure 1B shows the transmission of message   45  identify the commands.
Figure 1A shows the trans- and message separators according to an alternate
mission of a message separator 1-11 having a embodiment of the invention.
second polarity. This message separator 1-11 iden- Figure 2 shows an
apparatus that transmits    tifies the beginning of a new message, a reset.
The messanges and  message  separators according to      following message
data bit 1-13 is a zero and is the preferred embodiment of the present
invention.   50  followed by a message separator 1-15 of the first polarity
which signifies the continuation of the DETAILED   DESCRIPTION OF THE
INVENTION            present message. The next two message data bits 1-17
and 1-21 0 and 1 complete the command 001. This  description assigns. two
part numbers to           The two message data bits 1-25 and 1-29 are the
the elements. The  first  part refers to the figure  55  data. The data is
followed by a message separator number and the second part reters to the
element.    1-31 having a second polarity that identifies the The  method
according to the preferred em-      end of the present message and the
beginning of bodiment of the present invention sends message    the next
command. 3   
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data bits (1-3) of said message during said second Interval (1-7); 1. A
method for transferring a message compris-               characterised in
that the message clas- ing the steps  of:
sifier (1-1) indicates the continuation of a mes- sending a message
classifier (1-1) during    5      sage when the message classifier (1-1)
has a a first interval (1-5);                                   first
polarity and indicates the beginning of a sending a message data bit (1-3)
during a          new message when the message classifier (1- second
interval (1-7): and                                1) has a second
polarity, and further charac- sending the message classifier (1-1) and
terised in that said interval designator means is the  message data bit
(1-3) on the line;         10       a clock transmitted on a clock line,
the first half charactierised  by the message  classifier(1-
of the clock cycle being used for the first 1) indicating  the continuation
of a  message            interval (1-5), and the second half of the clock
when the message   classifier (1-1) has. a first     cycle being used for
the second Interval (1-7). polarity, and the message classifer (1-1) in-
dicating the beginning of a new  message when   is  5. Apparatus according
to claim 4 wherein: the message  classifier (1-1) has  a second po-
said message classifier generator means larity,and further characterised by
using a        Is a bus master (2-1). clock to delineate the first interval
(1-5) and the second interval (1-7), wherein the first half of   6.
Apparatus according to claim 5 wherein: the clock cycle is used for first
interval (1-   20     said bus master (2-1) precharges said data 5), and
the  second half of the clock cycle is     line during said first interval
(1-5) to produce used for the second interval (1-7)
said message classifier (1-1) having a first polarity. 2. A method
according t0 claim  1 further com- prising the step of:
25   7. Apparatus according to claim 5 or 6 wherein: transmitting the
message classifier (1-1)              said bus master (2-1) discharges said
data and the message data bits (1-3) on a pre-                line during
said first interval (1-5) to produce charged  data line;
said message classifier (1-1) having a second pre-charging  the pre-charged
data  line              polarity. during the first interval (1-5) to
transmit the   30 message classifier (1-1) that signals  the con-  8.
Apparatus according to claim 5, 8 or 7 further tinuation of the present
message; and                    comprising: discharging the pre-charged
data line dur-              a bus slave (2-3) connected to said data ing
said first interval(1-5) to transmit the mes-      line for receiving said
message classifiers (1-1) sage classifier (1-1)that signals the beginning
35       and said message data bits (1-3). Patentanspruche 4 method
according to  claim 2 further corn- prising the steps of:
1. Ein Verfahren zum Obertragen einer Nachricht, 4jivwng the  transmission
on of the new   40         das folgende Schritte umfailt: message    during
the second interval (1-7) when      Senden elnes Nachrichtenklassifizierers
(1-1) the message classifier (1-1) has the second               wlhrend
eines ersten Intervalls (1-5); polarity:  and
Senden eines Nachrichtendatenbits (1-3) waih- continuing the transmission
of the present        rend eines zweiten Intervalls (1-7); und message
during the second  interval (1-7) when   45    Senden  des
Nachrichtenklassffizierers (1-1) the message  classifer (1-1) has the first
polar-        und des Nachrichtendatenbits (1-3) auf der ity.
gleichen Leitung; dadurch gekennzelchnet, dalB der
Nachrichtenklassifizierer (1-1) die Fort- 4. Apparatus for transferring a
messaege compris-         setzung einer Nachricht anzeigt, wenn der ing
50 sNachrichtenklassifizierer (1-1) eine erste Polari- an Interal
designator means for dividing        tOt hat, und time into alternating
first (1-5) and second (1-7)    daB der Nachrichtenklassifizierer (1-1) den
An- intervals;                                            fang einer neuen
Nachricht anzeigt, wenn der a message  classifier generator means for
Nachrichtenklassiffzierer (1-1) eine zwelte Pola- transmitting a message
classifier (1-1). during   55  ritat hat, und femer gekennzeichnet durch,
said first interval  (1-5):                                    das
Verwenden eines Takts, um das erste In- a  data line for carrying  said
message clas-          tervall (1-5) und das zweite Intervall (1-7) auf-
sifiers (1-1) during said first interval (1-5) and        zuzeichnen, be!
dem die erste Halfte des Takt- [err]   
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erste Intervall (1-5) verwendet    5. Vorrichtung gemaB Anspruch 4, bei der
die wirO, und die zweite H&ifte des Taktzyklus fUr
Nachrichtenklassifizierererzeugungseinrichtung dt zweilt Intervall (1-7)
verwendet wird.           eine Bushaeptolnheit (2-1) let. 2. Ein Veorfahren
gem4l Anspruch 1, dos ferner   5   6. Vorrichtung gemif Anspruch 5, bei der
die folugnce Schritt@ umfaBt:                           Bushaupteinheit
(2-1) die Datenleitung wlh- Sondom *s  Naghrichtenklassifizierers (1-1)
rend dem ersten Intervall (1-5) vorladt, urn den -un4 ir N4chriqhtenIqn;itt
(1-3) suf einer         Nachrichtenklassifizierer (1-1) mit einer ersten
vQrlidenern Datenloeltig;                            Polaritit zu orzeugen.
V~g~rlfn Xder vorqrpJopnpn Patenleitung walh-   10 rend do ord tn
IntorVeloW (14), ur don Nech-     7. Vorrichtung gemAo   den AnsprUchen 5
oder 6. ri6.htp0kn1ifizieror (11) zu send.n, was die       bel der die
Bushaupteinheit (2-1) die Datenlei- IpArts mglcr gogwnrwrtigpn Nkphricht
si-            tung wahrernd dem ersten Intervall (1-5) ent- gnjliiift: und
ldt, um den Nachrichtenklassifizierer mit einer EnIl4q0n dor vorgeladenon
Datenloitung wlh-  is      zweiten Polaritit zu erzeugen. ren do'Orsqten
Intervollp (1-5), um den Nach- rikhttnklaiftioerer (1-1) zu.senden, was den
a  Vorrichtung gemAB den Ansprlchen 5, 6 oder Anfngn einrer nouen N1chricht
signalielert.          7, die femer folgendes Merkmal aufweost: sine
Busnebeneinheit (2-3), die mit der Daten- . On Vierfghron gornif Anspruch
2, das ferner  2o       leitung verbunden ist, um den Nachrichtenklas-
folende S.chritte urnfaBt:                           sifizierer (1-1) und
die Nachrichtendatenbits (1- Berinrien dqs Sendens ainer neupn Nachricht
3) zu empfangen. wS hrqn do;  Owoiten Ingrvallo (1-7). wenn der
Nahr~ichtonklanifizieror (1-1) die zweite Pola-  Revendlhatlons ritA
gtftWi4; und                           25 FOretjagon des Sendens der
gegenwflrtigen        1. Procedd  de transfert de message comportant
Noehyriht wihrond does zweiten Intervalls (1-7),     lee dtepee de: wenit
cIr Nnhrightenklopifiierer (1-1) Ole er-          envol d'un classificateur
de message (1-1) ate  clamriita aufwoist.
pendant un premier intervalle (1-5); 30          envol d'un bit de donneas
de message (1- 4&  Vqrrchtvun: jum  UOtprtrqgen oinor Nachricht,       3)
pendant un second intorvalle (1-7); et dig folgondo Mqrkmie aufweist:
envoi du classificateur de message (1-1) et eirieq
nlorvgllbqzicphnlereinrichtung zur Teilung   du bit de donneos de message
sur la mgme dor .eit in twachs Ind orate (1-5) und zweite       ligne;
(1-7) intervalle;                           35          caracterise par le
classificateur de messa- eino
ge (1-1) qui indique la poursuite d'un message
NaghriQhtfanklausefiziergrgpnoregtreinrichtung       lorsque le
classificateur de message (1-1) pos- w um -$5?ndn einap
Na-hmightenl~qIiffizoerers        sbide une premiere polaritd, et le
classificateur (1-1) wjhrend des orston Intorvalls (1-5);           de
message (1-1) qui indique le ddbut d'un eohs Oatenivitung zur Qbortrgung
does Nach-   4o     nouveau message lorsque le classiffcateur de
rightqklanirlegr rs (1'1) wmhrend des orsten         message (1-1) possbde
une seconde polarit4, lnti'.vQIle (14) ynd, der   pnbt its (1-3) der
et caract4risd en outre par l'utilisation d'une Naqhri,eht wlhrend doe
zwitmn itfrvalls (1-7):       horloge pour delimiter le premier intervalle
(1- dadumeroh qgknnzqichnat,                             5) et le second
intervalle (1-7), dans lequel la 4pcamgr No$hrichtanklassifizierer (1-1)
die Fort-  45  premiere moitie du cycle d'horloge eot utllis6e soawlq
91inor NAchricht *nz 19t, wenn der            pour le premier intervalle
(1-5) et la second. N4hrkhtonkla sifiziergr (1-1) olno orste Poleri-
moitie du cycle d'horloge est utilisde pour le tO  Quiwot un  don Anfang
einpr neuen                second intervalle (1-7). Nwhricght 4Afeigt,
wqrin dor hNchrichbtnklassi- fiziver (I-11) em;nzweito Polaritit autweist,
und   so  2. Procdde selon la revendicaeton 1, comportant ferner dc8rnirch
a@.nnwichnat,                       en outre l'dtape de: djV Mto ItprvalIft
eichn reinmlchtung ein Takt          transmission du classificateur de
message ist, dler aut elnor Tuktleitung gesendet wird,       (1-1) et des
bits de donndes de message (1-3) wobei die werste I'filf-to doe~s Tektykius
fUr das   sur une ligne de donn6es prm-chergdo; oat. Intamyall (  ) bon$
wird, und die zwei-  5s       prd-chargement de la ligne de donndes to iSI%
des 'raklyklv, fr 4s zweit Intervall         prd-charg~e pendant le premier
intervalle (1-5) (1-7) twnutt wid.                                    pour
transmettre le classificateur de message (1-1) qul signale la poursuibt du
message prd- 0 IJItI IL 11111 IIll 11 1I    5   
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ledit maitre de bus (2-1) d6charge ladite chshrgement do ia ligne
de.donndes prd-         ligne de donndes pendant ledit premier inter- chr*
g pendant leit premier intervalle (1-5)       valle (1-5) pour produire
ledit classificateur de Pour trawmnettrg to oagpifigoteur de messe
message (1-1) possedant une seconde polari- (1-4) ui --sig   Ie. dft6t O'Qn
nouveau mess&-   a  t6. go. & Appareil selon la revendication 6, 6, ou 7, 8
Proic6* aelon la revondJic~on 2, comportent          comportant en outre:
an outre le Etqpo;:                                     un esclave de bus
(2-3) connect6 & ladite gQmmong.qn'ent q4  Is ' transmission du   10
ligne do donn6es pour recevoir lesdits classifi- 19PUvYu mope gpnamn. Jo
sgoond Intervalle           cateurs de message (1-1) et lesdits bits de
(1-7) Icreaue  0. olasifioteur de message (1-1)     donn6es de message
(1-3). 90*       tos   Q.fnlO poltri; et Opwtuo do is trXnwlimign du mewoge
aWtuol pondaent le epggnd intprvallo (1-7) lQrs-  is njy~e Is lasifi$v"sr
vi m~asgo (1-1) poasclSe K,  Appoiil 09.tronsfaert de measoQe comportant: -
mp~fe~n @ *^ .on d'i ry vale por 20 diviaor Ip tomps on premier (1-5) et
ueoond (1- 7) irvalIs aqltern4t yti mgyon do- g nOraon dve clauifioateur
coe mp9gvQ ppvr trnmotltre un glilfigptour d.e mgago (1-1) pendant ledit
prornier inter-  25 mte ligr de donn4os pow schominor los- Outs
,I@gqipi~~urs do Wago (1-1) pen. nt Aedit promior intorvele (14) et ie
bits do 0#-0  (147). duilt m.uug p.endnt [edit so-   30 conor intrlbe (1-i;
Q4rsgtiet ont    y uO It ca eificateur do mosas 1.1) inldsgiuo la pwruitel
d'n mos- ;pag0 Igraque l~ gb;g'fiCtWg  dq me   ft-1) po*e uno proilIro
larIto, et indique le  35 d Iulyn moyvOqu OnMsess    lorsque lI classi-
fictur ap mesage (-i) p     do vt's secon- do 0g,1fit~, et wactri$o 'e gur
en ce que bdit  moyan de dtiq'tgi   d'intorvale. got une horlgqp tr ni
n eutr U    1T 'hhorlpg#. le  40 presmifr, mgittt 0. cycle d'hcrtg 6tant
utili- se p9ur le premier intervall (1), Ot Is se- gonrJ SmQiti0 do. cycle
(Ithofrto It   utilile$ DQ urX le q9Wn iitratle (1-7). 45 .S. AppkUiiOl sQn
l revqndicaig n 4, dans lequel: .!edit wioy~en * 96nr~n*r 0; liftgatour do
messag (i1.1) ott su" mafreo l us (a t-i) 6. Appvil se"n Ig roevndoigton 5,
05; lequel:   60 b1di insure ti bus (1) prhg~e ladite Uligno do drn4ooq pen
Apt lpdit prkrlNor inter- vabll (44 pour puiro !pjt glagflatr do Mieascp
(1-1) po6d*4t -v pttniwro POWri- 16.
56 7. Apparwl eolan la rovendiqtion 5 ou 6, dans lequel 8  1    L I     S
I    


