- Mul ti-Protocol Data Bus Systen1Th£3bﬂb$E%tcb tion involves signal
protessing systens controlled via a data bus such as a serial data bus. 5
Signal processing systems such as those in constner el ectronics devices
typically include digital integrated circuits,(l1Cs) that inplenent various
functions. For: exanple, in a television receiver, |1Cs provide signal
processing functions including tuning, video processing, and audio

processing. In 1 0 addition, 8L HRSE ﬁatﬁ[Bﬁﬁ]%sdﬁg’\ controls the

operation of the other ICs by WT%PQSE paraneters, to
the ICs and reading data, such as status data fromthe I1Cs. Information is
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the | M bus reqwtél%inﬁbﬂclfecéiebﬁ qm?, 99@«%@ %i@ﬂﬁ' ﬁrd&%bﬁ@atﬁﬂcu@n@(
"DATA" and "I DENT" spect.i selec nal processing
system nmay requi P%f‘%ﬁi% 'c%ﬂgorfédﬁ%spr&%f%ﬁgi "Iggraug}&rﬂfpgegs&ngel si on 25
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Thomson Conus el fil eGHOBYL CHridiflg - dath"SuBR2PE dohtrol "Piraffkters, to the ICs
and reading data, such as status data, from the ICs.
Information is communicated between the ICs and the
control pC via a data bus such as a serial data bus. Two examples
15 of bus protocols in use are the Inter IC (IIC or 12C) bus protocol
and the Intermetall (IM) bus protocol supported by Philips and
ITT, respectively. Each bus protocol requires certain bus signals
exhibiting particular timing relationships. The signals and timing
differ for each protocol. For example, the IIC bus requires clock
20 and data signals designated "SCL" and "SDA", respectively, while
the IM bus requires clock, data and enable signals designated
"CLOCK", "DATA" and "IDENT", respectively.
The ICs selected for a signal processing system may
require more than one bus protocol. For example, a television
25 system such as the CTC-169 color television chassis, manufactured
by Thomson Conusmer Electronics, Inc., Indianapolis, Indiana, .
includes certain ICs that are controlled via an IIC bus interface
while other ICs require an IM bus interface. As a result, the
control pC must provide control signals for each protocol. One
30 approach is to provide serial bus terminals on the pC for each
protocol. This approach requires five serial bus terminals to
provide the five signals needed for both the IIC and IM protocols.
However, ICs such as a control pC typically have a limited number
of terminals that can be used for additional serial bus signals. In-
35 addition, adding serial I/O capability requires adding interface
circuitry  that may be difficult or impossible to- incorporate into
the IC design.




i ncludes certain ICs that are controlled via an 11C bus interface while
othér 1Cs require an IMbus interface. As a result, the control [err]C nust
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10 provide signals for multiple protocols may result in bus conflicts
and improper control of the ICs connected to the bus. Briefly, an
integrated circuit (IC) dedicated to one protocol may misinterpret
signals formatted under a different protocol. For example, the IIC
bus standard specifies that a falling transition (logic 1 to logic 0)

15 occurring on a data signal when a clock signal exhibits an inactive
state (constant logic 1) indicates a "message start” condition. After
a "message start” condition, IIC devices may respond to
subsequent data on the bus. Signal waveforms that provide an IM
bus format communication may inadvertently create the "message

20 start” condition of the IIC protocol. As a result, an IIC device may
respond to an IM format message causing two devices to
communicate simultaneously on the bus. Corruption of any
transmission that is in progress and incorrect system operation
may result. _ |

25 The system disclosed in U.S. Patent 5,376,928
addresses the bus conflict problem by interchanging the function
of the bus lines providing data and clock signals when a change of
protocol is required. More specifically, Testin discloses one bus
line that provides an IIC clock signal (signal SCL) during IIC

30 operations and provides an IM data signal (signal DATA) during.
IM operations. Another bus line provides an IIC data signal
(signal SDA) during IIC operations and provides an IM clock signal
(signal CLOCK) during IM operations. A third bus line provides
the ENABLE signal for IM bus operations. -

35 The approach’ disclosed in U.S. Patent 5,376, 928
requires switches and switch control signals for changing the
function of two bus lines. One switch couples sighal SCL to a first
bus line during IIC operations and couples signal DATA to the first



and inproper control of the ICs connected to the bus. Briefly, an

I ntegrated circuit (1C) dedicated to one protocol may m sinterpret ‘signals
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_ first, second and third signal paths, and a controller for generating
clock and data signals according to first and second data bus
protocols during respective first and second modes of operation of
15 the system and for providing the clock and data signals on the
' first and third signal paths, respectively, during the first mode of
operation, and on the second and third signal paths, respectively,
during the second mode of operation.
The invention may be better understood by referring
20 to the enclosed drawing in which: '
Figure 1 shows, in block diagram form, a system including
an embodiment of the invention; :
Figure 2 shows waveforms illustrating two serial data bus
protocols; '
25 _ Figures 3 and 4 show waveforms illustrating operating
modes of the system shown in Figure 1; and
Figure 5 shows, in block diagram form, another embodiment
of the system shown in Figure 1.
Figure 1 shows an exemplary signal processing system,
30 such as the CTC-169 color television chassis mentioned above,
including control microcomputer (nC or controller) 100 coupled to
devices 150 and 160 via signal paths labeled IDENT, CLOCK, DATA
and SCL.. Controller 100 may be an integrated circuit (IC) micro-
controller such as the Motorola MC68HC05. Device 150 represents
35 one or more devices that are controlled in response to IIC format
signals generated by controller 100. Examples of device 150 are
ICs such as a Microchip 24C02 EEPROM, a Motorola MC44802
tuning processor and a Philips 8444 digital-to-analog converter



requiresswitches and switch control signals for changing the function of
two bus lines. One switch couples signal SCL to a first bus l'ine during I1C
operations and coupl es signal DATA to the first -3 - bus line during IM
operations. Another switch couples signal SDA4.0 a second bus Iine during
|1 C operations and couples signal CLOCK to the second bus line during IM
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the second pgde 187 e tR&’ #d 99 or IM serial data bus protocols. For IIC bus
communications, controller 100 generates a clock signal and a data
signal according to the IIC bus protocol on signal paths SCL and
DATA, respectively. For IM bus communications, controller 100
generates  a clock signal and a data signal according to the IM bus
15 protocol on signal paths CLOCK and DATA, respectively, and
generates an enable 51gnal IDENT on the signal path of the same
name.
The present invention may be better understood by
referring to Figure 2 which shows signal waveforms illustrating
20 certain timing relationships of the signals that are required by
each protocol. Specific timing requirements for IIC and IM bus
communication are well known to those skilled in the art and are
not described in detail here. The top portion of Figure 2 shows
timing relationships for IIC protocol communications. In
25 particular, message “start” and "stop" conditions occur when a
transition occurs on signal SDA (the data signal) while signal SCL
" (the clock signal) is idle (no communication in progress) at logic 1.
Between message start and stop conditions, each clock pulse on
signal SCL indicates occurrence of a bit of data on signal SDA. The
30 receiving device uses the clock pulses to store the bits of data in a
register. Eight bits, i.e.,, one byte, of address information begin
each transmission to indicate the device to which the
communication is directed. The address is followed by one or
more bytes of data. Each byte of address or data is followed by an
35 acknowledge bit ("ACK") that provides "handshaking” between the
receiving device and the controller to ensure that the preceding
byte was received.



The invention may be better understood by referring 20 to the enclosed
drawing in which: Figure 1 shows, in block diagramform a systemincluding

an enbodi nent of the invention; Figure 2 shows waveforns illustrating two
serial data bus protocols; 25 Fi gur _e}§1_3 and 4 show wavef or ns _
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transmitted. A pulse on signal IDENT while signal CLOCK is idle (at
logic 1) indicates a message stop condition. As in the case of IIC

10 communications, each pulse of signal clock between message start

and stop conditions indicates a bit of valid address or data is
present on the data signal path.

Waveforms in Figures 3 and 4 illustrate signals
generated by controller 100 in Figure 1 that provide both IIC and

15 IM bus communications using the four signal paths shown in
Figure 1. Figure 3 illustrates a first mode of operation of the
system of Figure 1 during which controller 100 communicates
with IIC-type devices by producing IIC-format clock and data
signals on signal paths SCL and DATA, respectively, in Figure 1.

20 Signal paths SCL and DATA are coupled to the SCL and SDA signal
terminals, respectively, of IIC-type devices. As shown in Figure 3,
the timing relationship between signals SCL and DATA generated
by controller 100 during an IIC communication provides start,
address, data and stop conditions as required by the IIC protocol

25 illustrated in Figure 2.

Figure 4 illustrates a second mode of operation of the
system of Figure 1 during which controller 100 communicates
with IM-type devices by' providing IM-format enable, clock and
data signals on signal paths IDENT, CLOCK and DATA, respectively,

30 in Figure 1. These signals are coupled to correspondingly named
terminals of IM-type devices. As can be seen in Figure 4, the |
timing relationship between signals IDENT, CLOCK and DATA
generated by controller 100 during an IM communication
provides the start, address, data and stop conditions that are

35 required by the IM protocol illustrated in Figure 4.

For either protocol, controller 100 generates the
address and data on signal DATA under by executing a software
routine that implements a procedure known as "bit-banging”. - Bit-



response to IM format signals generated by controller 100. Exanpl es of
device 160 are I Cs such as the Thonson 1A68109 Proscan[err] processor,
Thonson 1A68106 stereo audi o processor 5 and a Thonmson 1A68105
picture-in-picture (PIP) processor. In accordg@nce with principles of the
present invention, the signal paths | DENT, CLOCK, DATA and SCL shown in
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occur when a tr4hat then C@G‘ths oaf sihgnwngDA léltht@ Md/@l gﬁram)nal\mm e signal
SCL _ accomplished by "writing" the content of the register bit to the I/O
terminal. A different sequence of software instructions is
executed for each protocol because, for example, the software
15 must produce 8 bits of data on signal DATA for each "word" of
information in an IM transmission while 8 bits of data and an
acknowledge bit, i.e.,, 9 bits of information, are required for each
IIC word.
In addition to the signals generated by controller 100
20 ‘under software control for each protocol, the system in Figure 1
also includes a bias circuit comprising resistors R1 through R4 for
establishing a predetermined signal level, e.g., one of two binary
signal levels, on signal paths that are not being used. For example,
during an IIC-format communication, signals IDENT and CLOCK are
T 25 not used and are set to logic 1 (approximately the supply voltage
' V+) by bias (or pullup) resistors R2 and R3. To facilitate setting
signals IDENT and CLOCK to logic 1, the output circuit within
controller 100 that is coupled to signals IDENT and CLOCK may be
implemented, for example, usmg a tri-state design that prov1des a
30 high-impedance ‘condition on signal paths IDENT and CLOCK during
IIC communications.
Similarly, during an IM-format communication, signal SCL
is unused and is maintained at a level of logic O (i.e.,
approximately ground) by resistor R4. As in the case of the
35 output circuits of controller 100 for signals IDENT and CLOCK, the
output circuit for signal SCL may be a tri-state design that |
provides a high-impedance condmon on signal path SCL during IM
communications.



(the clock signal) is idle (no comunication in progress) at logic 1.
Bet ween nessage start and stop conditions, each clock pulse on signal SCL
i ndi cates occurrence of a bit of data on signal SDA. The 3 0 receiving
devi ce uses the clock pulses to store the bitd=-of data in a register. Eight
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By providing a multi-bus protocol system using only .
one data line (signal DATA), the system shown in Figure 1 reduces
the number of bus lines from five to four for a combined IIC and
IM bus protocol system. Thus, the system reduces the number of

15 terminals of controller 100 that are required for serial I/O and
reduces the number of bus lines that must be wired throughout
the system. In addition, because the function of signal DATA does
not change, switching and control circuitry required for coupling
different signal sources to signal line DATA are not necessary.

20 Also, generating signal DATA under software control in all cases
minimizes the amount of hardware required to implement the
serial data bus interface.

While combining data signals for both protocols into
one signal path reduces the number of bus lines, separate 31gnal

25 paths for each clock signal make it possible to establish signal

' levels on unused clock lines that will prevent false start conditions
and false stop conditions. = False start conditions and false stop
conditions can cause corrupted data and incorrect system
operation. For example, an EEPROM may be configured to execute

30 a write operation, i.e., modify EEPROM data, when the EEPROM
receives a certain sequence of data followed by a stop condition.
Thus, a false stop condition can unintentionally modify EEPROM
data and adversely affect system operation. The system shown in-
Figure 1 prevents false start conditions and false stop conditions

35 for IIC devices by setting signal SCL to logic 0 when idle. As can
be seen in Figures 2 and 3, signal SCL must be at logic 1 for a start
or stop condition to occur. Similarly, setting signal CLOCK to logic
1 when unused prevents false start conditions and false stop



and stop conditions indicates a bit of valid address or data is present on
the data signal path. Waveforns in Figures 3 and 4 illustrate signals
generated by controller 100 in Figure 1 that provide both IICand 1 5 IM
bus communi cations using the four signal pati&-shown in Figure 1. Figure 3
illustrates a first node of operation of the systemof Figure 1 during

whi ch control I~er 100, communicates with || Ctype devices by producing
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requi red by thesilghilals)rforoﬁ‘dl prétooet rczadmmumcz&‘lcgute Eor example, gating
circuits within SCI 510 generate signals IDENT and CLOCK, and
signal IM DATA is generated directly at an output of shift register
512 in response to data shifted through shift register 512.

15 Signals for IIC communications are generated under
software control by microprocessor 520 using bit-bang procedures
as described above. Bit-bang processing is used rather than
hardware such as shift register 512 because the IIC protocol
requires 9 bits of information for each word (8 data bits and an

20 acknowledge bit). If shift register 520 is an 8-bit shift register,
generating 9 bits of data requires additional loading of the shift
register that is undesirable. Signals for IIC communications could
be generated by hardware if appropriate shift register hardware
is available. ,

25 Also in Figure 5, MUX 530 functions as a switch for

 coupling signal IM DATA from SCI 510 to signal path DATA during
IM communications and for coupling signal SDA (IIC data) to
signal path DATA for IIC communications. The switching function
of MUX 530 is controlled by signal CTRL that is generated by

30 microprocessor 520. A tri-state output feature of MUX 530
provides a high impedance state at the output of MUX 530 when
the bi-directional terminal coupled to signal DATA operates as an
input. Thus, the system in Figure 5 retains the bus signal
structure of Figure 1 while utilizing additional hardware features

35 to generate the bus signals.

Various modifications of the described embodiments
will be apparent to one skilled in the art. For example, although
the invention has been described in the context of television



For either protocol, controller 100 generates the address and data on

si gnal DATA under by executing a software routine that inplenents a
procedure known as "bit-bangi ng" Bit- -6- banging invol ves using
software to mani pul ate the contents of a part-iQular bit of an internal
regi ster of [err]C 100, e.g., the accumul ator register. For exanple, the
sof tware may incl ude instructions that perform | ogical operations on the
data stored in Bignalhpreeessingrsystemsh heeduyensionofist Applicablsatg any this e
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content of the rofgthst efpllbmmgoclahmsuo termnal. A different sequence of
software instructions is executed for each protocol because, for exanple,
the software 1 5 must produce 8 bits of data on signal DATA for each
"word" of information in an IMtransm ssion.while 8 bits of data and an
acknow edge bit, i.e., 9 bits of information, are required for each I1C
wor d. _ - .



In addition to the signals generated by controller 100 20 under software
.control for each protocol, the system in Figure 1 also includes a bias

circuit conprising resi stors Rl t hrough R4 for establ Wned
signal level, e.g., one of two binary signalO-evels, si gnal “Elt
are not being used. For exanple, during an IICformat c m“

signal s I'DENT and CLOCK are 25 not used and are set 't

(approxi mately the supply voltage V+) by bias (or pull up)" resi stors R2 and
R3. To facilitate setting signals IDENT and CLOCK to logic 1, the output
circuit within controller 100 that is coupled to Si gnal s | DENT and CLOCK

may be 1 npl enedgm%ﬁr exanple, using a tri-state design that provides a 3
0 hi gh-i nmpe ndition on signal paths | DENT and CLOCK during IIC

communi cations. Simlarly, during an I Mformt comunication, signal SCL is

unused and is maintai nedjat apl g f .e., approxi mately ground)
by resistor R4. As in the casé o;ﬁt%[ﬁ gb@ﬂir‘f&ﬂgput circuits of caontroller

100 for signals | DENT and €ateckust¢emprising firstc secondrard gthird signalapaghs;a
tri-state gesigndthat provides a hi gh |rrpedance condition on signal path

SCL during | M conmuni cations .circui.t also,operates to
est abl i shg . control means for generatmg aufln'st clsock glgna ané a

first data signal according to a first data bus protocol during a first
mode of operation of said system, and for generating a second clock
signal and a second data signal according to'a second data bus

10 protocol during a second mode of operation;

said control means providing said first clock signal and

said first data signal on said first and third signal paths, respectively,
during said first mode of operation, and providing said second clock
signal and said second data signal on said second and third signal

15 paths, respectively, during said second mode of opération.

2. The system of claim 1 further comprising bias
means for maintaining a predetermined signal.level on said first
signal path during said second mode of operation.

20 |

3. The system of claim 2 wherein

said first and second clock signals and said first and
second data signals being binary signals exhibiting at least one of two
binary states; '

25 said first clock signal on said first signal path exhibiting a
first one of said two binary states  during a transition of said first
data signal on said third signal path between said two binary states
for indicating a condition of a communication via said data bus
during said first mode of operation; and

30 . said predetermined signal level established by said bias
means on said first signal path during said second mode of operation
being representative of a second one of said two binary states.



predeterm ned signal levels on all four bus signal paths during an idle
state, i.e., when no bus comrunications are in progress: e stat es before
and after an |1 C communication are illustrated in 5 Fi

idle state, resistors RL-R3 set signals | DENI}-CLOCK W@

while resistor R4 set's signal SCL to |ogic 0. Because M

requires signal. SCL to be at logic 1 for IIC start and stop ‘com to
occur (see Figure 2), controller 100 sets signal SCL to logic 1 before and-
after an 11C 1 0 comuni cation as shown in Figure 3. By providing a

mul ti-bus protocol systemusing only one data |ine (signal DATA), the

system shown in Figure 1 edu the nunmber of -bys lines froqmfive o four
for a combined I1C and | busqgﬁ?)tﬁfﬁs?ms  ghaimT u?hqrﬁ’é"s%a]eﬁ??'éﬁ dB&alhe

nunber of 1 5 coe 1Slﬁigs aofmmm roddssor lﬂﬁvm@ahnabﬁtptﬁ%bﬁpﬁ:df @6 s&id ahird/ O

vt ;;degsaggg{W Badl -4 S?ﬁéﬂ’?ﬁtém#p Boghart SEtrRl (IR Ctaib Birse
switching and @t |S©¢0!¢<ﬂrmdt65y0feqn¢ﬂ’déwnf dpr cgansirating ds#id e figsit aeldgne¢ond

sources to 5| gaatalslgﬁalafwt\ §4i8l RitpHE TS §MdY mRPoprdlessor. 9ener ati ng si gnal
DATA under software control in all cases m nim zes the amount of hardware

required to inplement the serial data bus interface. Wile conbining data

signals for both pr ot ocol$ |nt'Dh@r‘@s$¢mn@E ﬂ&iﬂﬁ ztedwhepeuﬁ he nunber of bus
lines, separate signal hsbf or, each.cl ocﬁa? %n% make it possible to
establ I sh signal |evels c?ﬁu‘él 84 Hﬁol&mlgl ﬁe§ert1 sprevent fal se start
condi ti ons said first data bus protocol comprising an IIC serial data

10 bus protocol; and
said second data bus protocol comprising an IM serial
data bus protocol.

6. The system of claim 5, wherein
15 said data bus further comprising a fourth signal path; and
said control means generating an enable signal according
to said second data bus protocol and providing said enable signal on
said fourth signal path during said second mode of operation.

20 7. The system of Claim 1 further comprising:

a switch means responsive to a control signal for coupling
said first data signal to said third signal path during said first mode
of operation and for coupling said second data signal to said third
signal path during said second mode of operation;

25 said control means generates said control signal
indicating whether said system is in said first or said second mode of
operation.

8. The system of claim 7 further comprising bias

30 means for establishing a predetermined signal level on said first
signal path during said second mode of operation.



and fal se stop conditions. False start conditions and fal se stop
condi ti ons can cause corrupted data and incorrect sysW
exanpl e, an EEPROM may be configured to execute 30 - e operatio
i.e., nodify EEPROM data, when the EEPROM rd@eives a c “‘w ﬁ
data fol l'owed by a stop condition. Thus, a false stop ;“ “\“\‘\E

unintentionally nodi fy EEPROM data and adversel y af f ect *syst e 'bperat I on.
The system shown in Figure 1 prevents false start conditions and fal se

stop .conditions 3 5 for I1C devices by setting signal SCL to |ogic 0 when
Idle. As can be 'seen in Figures 2 and 3, signal SCL mjst be at logic 1 for

a start or stop conditiog to cur. Simlar ttin
| ogic 1 when unused prevgnt_s ?ﬁFs&%‘FE}th&S%Hion?’h& gl"lgje cangn? meags ,
condi tions forfumthelevicomprasesi:s evi dent from Figures 2 and 4. As a result,

separate clock lines i rrp‘riomﬁm%gg} f%%rgﬁﬁ% dﬂ&?oggﬂ#ﬁg SHR ﬁ;f'p Eﬁﬁ\ﬂ%

in Figure 1 avoids additiona nction

lines and 5 Yaflefizst maodmiaf operation char Bﬂn‘FréiUé‘;ﬂplsaL(htfllfét dntgy sigaglk athap
i nclude sugh. f gafphitedf §4id @xerdprocessari’ and shows a system i ncl udi ng

oo datepus ornal PaLlingd Nbidle S SpSilhnn, thd SHoR it R
510, m cropr ocassoutphizOofirsdid rshift register during said second mode of operation;
said switch being responsive to said control signal for
coupling said output of said microprocessor to said third signal path
10 during said first mode of operation and for coupling said output of
said shift register to said third signal path during said second mode
of operation.

, .10. The system of claim 9, wherein
15 said data bus being a serial data bus;
_ said first data bus protocol comprising an IIC serial data
bus protocol; and
said second data bus protocol comprising an IM serial
data bus protocol.
20
11. The system of claim 11, wherein
.said data bus further comprising a fourth signal path; and
said control means generating an enable signal according
to said second data bus protocol and providing said enable signal on
25 said fourth signal path during said second mode of operation.



10 state multiplexer (MJX) 530. Hardware within SCI 510 generates
si.gnals for | M protocol conmunications. For exanple, gating circuits wthin
SCl 510 generate signals IDENT and CLOCK, and signal | M DATA is generated
directly at an output of shift register 512 in response to data shifted

t hrough shift register 512. 1 5 Signals for 11C comruni cations
are generated under software control by m ckdprocessor 520 using bit-bang
procedures as descri bed above. if- rocessing._is used- rather than
har dwar e such as shift registepug@%iggﬁgﬁgbngﬁbe$ ﬁ?ﬁ*ocol requires 9
bits of information for each word (8 data bits and an 20 acknow edge
bit). |If shift register 520 is an 8-bi t AYRitf4cy €0i ster, generating 9 bits
of data requires additional |oading of the shift register that is

undesirable. Signals for I1C commnications could be generated by hardware
i f appropriate shift redi snoltirgotorele (IKCAMY) Isgpiak. da@ bus system . Al so

[n Floure S AbRprRes fmith oBis aficRidiith! Gho  dockOHRk Mg hoBata 1ifeDATR from
SCI 510 t S|$na ﬁath JA during I Mo

{ ni cat,i on or .couplin
si gnal SD. alien <t150 | SFRETAlES B BT Glogk | Signa e andoashirstndata
swi t chi ng L ungignah (ATWY adfordin ggi raOiixed_sByiaisicmtal bsT @r]gtdtﬁﬂ (I$C% U
gener ated by M. CE.OQRr QCesso A tri-state autput - feature o
330 provi des ufingna; FESIHEEE ot dperprion. of MCsTuBt L dhd s EENHaTeS e
bi - di r ect i onasecoadntlogk sigmal (CILOCK yaad dseaondedatacsignal {PATAN . Thus,
the systemin,Hi retal S 3520 Pl fdmfi &ﬂﬂf i{e
utilizin add?‘%:(%(gﬁgfg Er?gr gwgé‘gﬁ*%g? 11;[ gsdéia %S ﬁ{-&BEBP du - @ deliid
_ . mode of operation. The first clock signal (SCL) and the first data
signal (DATA) are provided on the first and third signal paths,
respectively, during the first mode of operation. The second clock
signal (CLOCK) and the second data signal (DATA) are provided on
the second and third signal paths, respectively, during the second

15 mode of operation.

Figure 1 |



3 5 to generate the bus signals. Various nodifications of the described
enbodi rents will be apparent to one skilled in the art. For exanple,

al though the invention has been -described in the context of television 9
signal processing systens, the invention'is applicable to any bus
controlled systemthat involves nultiple bus protocols. In addition, the
invention is applicable to bus protocol slgbher than the exenplary |1C and
IM protocols that are di scussed above. 5 These and ot her nodifications
are intended to be within the scope of the follow ng clains. -10-

CLAI MS: 1. A system conprising: a data bus conprising first, second and
third signal paths; 5 and control neans for generating a first clock
signal and a first data signal according to a first data bus protoco

during a first node of operation of said system and for generating a
second cl ock .

t
]

'
[}
2 DU
= 5
g R
28 < ~
=2 g + > S
Z8 = © gy
= r—>

1

V+ _
Rl% R2
<
R4

3]
- <= -
gs| 85| &= g8
&~ g~ Z = ™~
L ]
O
: e
g : -
Q
(&




signal and a second data signal according to a second data bus 1 0
protocol during a second node of operation; said control neans providing
said first clock signal and said first data signal on said first and third
signal paths, respectively, during said first node of operation, and

provi ding said second clock signal and sgjgl second data signal on said
second and third signal 1 5 pat hs, respectlvely during said second node

of operation. 2. The system of claim 1 further conprising bias nmeans
for nalntalnlng a redeter ned signal level o i ifst signgl path
during said se pELa ion. 20 3. of clgim 2 C\
wherein said f and seco ck S|gnal =saiRd —f rTst—apd 4econd data
signal s belng qgnal s exhi biting at ebS‘ : i1wa bi ndry statefi
25 sald irst clogk signal on’saiid first pignal pgth
exhibiting a first onelof said fwo binary statéls durlngla transijtion of[_l_4
said first data signal lon said h:Eh‘SlgnaI patlh betweep said tyo binary
states for indicating & conditi a communi clati on vip sai d dqta us
during said first node|of opera Oom and 3 0 | sai d I<L—-
predeterm ned signal | ¢vel esta ed by said pias neaps on saldzf>¢st
signal path during salq second of operathn bei ng - epresentaglﬁb of a
second one of said two blnary st g:
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4.
m cr opr ocessor

operating under software control
operation for generating said first and second 5
out put of said m croprocessor.

. The’system of claim 3 wherein,
havi ng an out put coupled to said third signal
during said first and -second nodes of

data signals at said

5.

said contro

means conprising a
pat h and

The s3ghem of claim4, wherein said

data bus being a serial data bus; said first data bus protocol
an |1 C serial data 10 bus roto,ol and sald econd datp buF
conprising an | Mserial data|bus Jrotoc | . _ The systen10f
wherein 15 i g datph bus further r|5|ng %
pat h; and said control neans|genefating lan ® ha Ie |gnal accdr
second data bus protocol and|prav dlng ald n bl e S|gnal on %
signal path during said +ofe—of- n.
system of Caim 1 furfher COMPrLSLO0l a swt h malans responls
control signal for codﬂI ea+d-4+¢54JdataE$| nal ko saild thHi
path during said fi rsgm) e ¢f operat|on and far cdupling
signal to said third g pat h g+ id sgcond node |of
said control neans gener sai d[ On rIT‘Sh gl indicati
systemis in said first id spaenp de f loperjati on. |
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8.. The system of claim?7 further

est abl i shing a predetern ned signat

sai d second node of operation. 9.
said control neans further conprises
software contro
first data signal at an 5 output of
regi ster for generating said second

conprising bias 3 0 means for

| evel on said first signal path -during
The system Q claim 7, wherein

a m croprocessor operating under

during said first node &f5 eperation for generating said

said mcroprocessor; and a shift
data signal at an output of said shift

regi ster during said second node of operation; said switch being responsive
to said control signal for [coupling|said outjput of said ficr¢processor to
said third signal path 1 0 duringf{said firfst node of operation and for
coupling said out put of%s-ai - -regsger [to said third signal path
during said second node=dif +aiioh. 103 The systemof ¢laifn9, wherein 1
5 said dat@ b bei ng serial |data bus; safd first data bus
protocol conprising an Il Cserial dpta bus grotocol; and}sai ¢l second data
bus protocol conprising an | M seriar data bqs prot ocol . FO
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11. The systemof claim 11, wherein said data bus further conprising a
fourth signal path; and said control neans generating an enabl e signal
according to said second data bus protocol and providing said enable signal
on 25 said fourth signal path during said second node of operation.
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