1 RCA 86, 381 POLLI NG FOR DETECTI ON OF PONER SUPPLY OR
OTHER FAI LURES OF A DDA TAL CIRCUIT This invention relates to the detection
of a failure of a digital circuit connected to a data bus. TQe_detgectjon of
a mal function in a digital systemconprising a 5 digital ci 'fszidééaiéa
to and comunicating via a bus, may be gvident by an incorrect or absent:
respgnse to an interrogati on request via the data bus. The nal fRGAt86881may
due to the failure of the digital device or failure of the power supply
feeding the device. Detection of the failure may result in sone form of
protective 1 0 action, to prevent the propagation of the erroneous state
via the comuni cation bus, and to cause the device and or system of which
it is a part, to change fromthe current state to a protective condition.
15 Atelevision receiver, or VCR, often contain nultiple protection
circuits which nonitor various paraneters and often provide protection by
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systens enployed in prior 20 t JLLAL ¢ s use electronic
conponents to sense mal functions and control the protective neans. These
conponents add conplexity to the circuit design, introduce a potential for

greater u i abi ' Jmt egiale_ Gost of the .product. The
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86,381 circuit are detected without additional parts specific to
farfure detection. According to one aspect of the invention, there is
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oper abl e evidemtmby cat dndetrechi of rabsend nspwynyé ates aind interrogation
request via the data bus. The malfunction may due to the failure of
the digital device or failure of the power supply feeding the device.
Detection of the failure may result in some form of protective
10 action, to prevent the propagation of the erroneous state via the
communication bus, and to cause the device and or system of which

it is a part, to change from the current state to a protective
condition.

15 A television receiver, or VCR, often contain multiple protection
circuits which monitor various parameters and often provide
protection by shutting down or turning off the power supply in the
apparatus, or by placing the apparatus in a standby non-
operational mode. Most protection systems employed in prior

20 television receivers use electronic componénts to sense :
- malfunctions and control the protective means. These components
add complexity to the circuit design, introduce a potential for
greater unreliability, and increase the material cost of the product.
The object of this invention is the provision of a detection and

25  protection method whereby failures of a power supply or digital



data bus; and a digital processor coupled to said power 10 supply and
to said data bus for supplying to said digital circuit, via said data bus,
mal operation condition, a first plurality of digital comuand
signals to cause said digital circuit to assune various nornal operation
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second plurallty of digital signals indicative of said
various normal operating modes for‘ﬁbnitoring.by said
digital processor to generate in response thereto said
first plurality of digital command signals, wherein upon
the occurrence of a failure opéféting'Condition,-said |
digital circuit fails to supply via said data bus any .one
of said second plurality of digital signals to said
digital processor, and said digital processor enters a
protective mode of operation. | ' _
According to another aspect of the invention, there'
is provided an apparatus comprising at least two digital
circuits coupled to a power supply, said_power-supply |
providing power to a plurality of loads inclusive'of.said

‘digital circuits; a data bus coupled to said digital
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circuits and operable to communlcate data bldlrectlonally
via said data bus; and a digital processor coupled to
said data bus for communicatidn'with”said digital
circuits, and having means to control said digital
circuits and at least another one.of-said plurality of
loads according to a plurality of operating modes
including a protective operating mode, said digital
processor being programmed to communicate sequentially
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verify the response therefrom a detected failure of said one digital
circuit being stored in a nenory for identifying the failed digital
circuit, and upon failure detection of the other digital circuit, said
digital 10 processor being progranmed to identify said power supply as
having failed and store such a failure id@ntification in sB¢d #€ndfY, and
havipg stored said failure identification to assume said protective
operati ng node. .An Jgﬁfdlnent of, said one aspect of the inventjon_15
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15 further comprises a switching means operable by said
digital process.in said protective operating mode, said
switching means operable to disable coupling of power to
at least one of the loads. o

Preferably, the protective mode is a standby mode,

‘20 the switching means being coupled to disable said run
supply, said standby supply remaining enabled.

. For a better understanding of the present invention,
reference will now be mae, by way of example, to the
Khj accompanying drawings, in which :-

25 FIGURE 1 is a block diagram of a power supply

arrangement according to the invention.
FIGURE 2 is a block diagram of a mlcroprocessor and
data communication system according to the invention,
powered by the power supply arrangement of FIGURE 1.
30 FIGURE 3 is a flow chart showing operation of the
- microprocessor of FIGURE 2.
FIGURE 4 is a flow chart illustrating a timed
< shutdown procedure wherein the timing of shutdown is
varied upon occurrence of a previous shutdown.
35



I's coupled via filtering inductors L1 ahd L2 to a diode bridge rectifier DB
conprising diodes DL through D4. The common anodes of diodes D and D2 are

- grOunded and the conmon cathodes of 10 diodes D3 and D4 are coupled to

provide an unregul ated full wave rectified positive voltage at-point VA
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20 television receiver is connected to the AC mains supply Diode
bridge DB provides a halfwave rectified supply via a series
dropping resistor R1 connected between the junction of diodes D2
and D4 and a filter capacitor C3. This supply is halfwave rectified
by D1 and is regulated by a regulator Ul. ' The output of regulator

25 Ul is applied via a diode D5 to a filter capacitor CS to develop .
standby voltage VSTBY. Capacitor, C4 in parallel with' diode D5 -/
provides high frequency bypass. The voltage at point ‘VSTBY -is the
standby power supply voltage which supplies loads which are
powered continuously whether or not the 'televrswn receiver is

30 operating to display audro/vrdeo program - These loads are termed
the standby loads. : : '

The standby loads include a remote control receiver 38 for
example an infrared detector and ampllfier, and a microprocessor
35 controller 30, responsive to a remote receiver 38. Microprocessor
30 decodes input signals received at receiver 38 and provides the
switching functions signalled from the remote control. Inasmuch as
remote receiver 38 must remain ready to receive an eéxternally



38 is that of the control panel input switches 36, which preferably allow
manual sel ection of at |east sone of the ¥ane functions as the renote
control input. 1 0 The various run | oads of the television apparatus are
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20 horizontal output transistor Q3 is coupled to the output of

_horizontal oscillator 20, and in the run mode, horizontal output

transistor Q3 draws current through the primary winding of

horizontal output transformer X2 at the horizontal scanning

frequency. The horizontal output transformer is also coupled to

25 horizontal deflection coil windings, not shown in the figure.

The secondary windings of horizontal output ‘transformer X2
include windings developing AC signals at the horizontal scanning
rate for generation of various DC voltages, two being shown for
30 purposes of illustration as voltages V1 and V2. The voltages
developed are chosen for the particular needs by appropriate
choice of the relative number of primary and secondary windings
of transformer X2, to obtain the required AC voltage on the
secondary windings, in known manner. Typical supply voltages
35 range from a low voltage level (e.g., 5 VDC) appropriate for power
supply to digital integrated circuits, up to very high voltages
appropriate for the picture tube anode (e.g., 20KV), with _
intermediate voltages provided for power to such loads -as analog



coupled to transistor 3. 5 In FIGURE 1, run voltage V2 is devel oped froma
secondary w nding of the horizontal outpet transformer X2. The secondary

- winding is coupled via a current limting resistor R7 to a rectifier diode

D7, and a filter capacitor C7. run voltage Vi is generated in a manner 10
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i ncl ude v¥oltages Vil 1v1a/24 series resistonRI.noTher basstof trausiston Q& iVOP i s
zero. Horicoupléd t8Svoltagéovl through a resistor R10, and AC decoupled to
ground by a capacitor C8. The base of transistor Q4 is also coupled
20 to the standby supply VSTBY through a- dlode_ D8. The standby
supply is always present unless physically disconnected from the
AC mains supply. Therefore, in the run mode (i.., when voltage V1
is present), the base of transistor Q4 is maintained at the level of
VSTBY, plus ‘the voltage drop- across. fo'rwal_'d' ‘biased diode D8, about
25 0.7 volts. Taking into account the forward biased base emitter
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voltage drop of NPN transistor Q4 (also about 0.7 volts), the B

regulated voltage at VOP is substantially equal to the voltage of
VSTBY. Thus, the standby power supply is used as the reference
input to the series regulator transistor Q4. In an exemplary

30 embodiment, VSTBY and VOP are at 5 VDC in the run mode.

The - standby mode disables horizontal -oscillator 20 which in turn
removes horizontal frequency si'gnals-_ from the base of horizontal
output transistor Q3. The absence of an input signal to transistor
35 Q3 prevents the generation of horizontal scanning signals at
transistor Q3 collector, and -the production of rectified horizontal
signals which power the run power supplies. Hence, in the standby
mode, the run power supply outputs which include voltages V1, V2,



20 is controll ed by output STBY of m.croprocessor 30. To initiate the
standby node, m croprocessor 30 generatesya STBY 5 out put signal which is
coupled to the base of a switching transistor @ through a resistor R5.
When STBY is high, transistor conducts t hrough resistors R3 and R4,
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via data bys 40,...The data bus be, for ant | nt at ed
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switchmg between the run and standby modes, microprocessor 30
20 in the run mode, monitors communications with at least one digital
circuit. In accordance with an inventive feature, the '
microprocessor in the event of detecting an inappropriate response
or lack of response, automatically switches into a protective
operating mode, for example, the standby mode. In FIGURE 2,
25 microprocessor 30 includes a data storage memory 34, and a
-/ program storage 32. The programing includes instructions to
perform the device polling when AC power is first connected to the
apparatus to establish the presence or absence of various optional
accessories, for example Teletext decoding, or stereo audio
30 demultiplexing etc. The programing also includes instructions to.
perform periodic device polling and response verification
processing.

FIGURE 3 is a flow chart which indicates the polling, response
- 35 verification and error count process. Microprocessor 30 is in
' bidirectional data communication with a digital circuit such as a
tuner 50 via data bus 40. The data bus may be, for example, an
Inter Integrated Circuit or LI.C. two wire.serial bus in accordance



wi th Technical Publication No. 110 of Philips Export B.V. (1983), wherein a
mast er device (mcroprocessor 30 accordigg to the invention) outputs a data
- byte on the bus, including bits addressing a particul ar slave device
coupled to the bus (i.e., tuner .50) during a 5 wite period, and inputs
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power aval?ﬁp &'ﬁ?r% | fifor digggg of -t heir comon
drive via lﬁ})rl zon%e(ﬁ gpu r nspmr nmer . oPn aéﬁggi\’/gral oad conditi.on, "t he
vol t age | cammandgosueh n%c b ¢h commands; 9 (tuner 30,c and mﬁ@fn the

power] @uUpthe Hier' 20! ﬁcmbmé@qd whnﬁnﬁkl ﬁnenindnea@aw AR’ 86 | e of the
digital circuits the tu

nonmal qus or rregul a
i g1 tal < yBICIRDEOSRRIAFca il tuner Hichides R Sase) 160k fooR, OsIAlOR T by an
i ncorrect for ttasking resfreqaency sett byr cgmmandbfrd:hemmmpwcessmsmnd vi a

the data i iafiRlshiRg! EORAIDh Sudl| 86 "§helRhgeOBPaThaREy of efhe actual

devi se response W an expe response e mal unc I’on hay resu
fromthe failure of the digital device or be a consequence of a failure of

the ppge Iﬂi%p\‘oé&%@k”mti%ecﬁﬂﬁlé@ toA}H@rsidlﬂH rs gﬁwevsm ofnd oW suppl y
vol tage to the ner ure to a st S request .
fromthe rﬁle%;#(ﬁeémle%rtq 9npe95aﬁe fUp suppliky JOP. vl the @vgRLs ¢ hat
i s i nconsithaerdnevdfhtife aanMiosdsd coupled to $iié)trun suﬁbﬁe@fﬂﬂfr@r&ﬁéuﬁs
M Cr opr 0C&gs %thégvlsgd&?ﬁl? ISR ychlr']rcelnk'dﬁ%n% Oﬁl'en%upply, this condition is
reflected by a reduction in the power: available at all the Tun -
20 supplies, due to loading of their common drive via the horizontal
output transformer. In an overload condition, the voltage level of
VOP falls. Since tuner 50 is a digital device, when the power supply
VOP falls below a level sufficient to ensure operatlon of the dlgltal

circuits, the tuner will act anomalously or 1rregularly

25 _ - : _
In a digital system communicating via a bus, a .malfu_n'c;tio_n- may be
evident by an incorrect or absent response to interrogation by the.
microprocessor, via the data bus. The malfunction may be detected
by comparison of the actual devise response with an expected '
30 response. The malfunction may result from the failure of the

digital device or be a consequence of a failure of the power supply

feeding the device.

A ‘particular consequence of low supply voltage to the tuner 50, is a
35 failure to reply to a status request from the microprocessor, or to
~ respond to the request with a status that is. inconsistent with a
command previously sent. | : '
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to check for proper operation of tuner 50, and to automatically switch into
the protection or standby node in the event of a detected mal function in
the operation of the tuner. Switching into a 5 protection or standby node
i s appropi ate regardl ess of the reason for the failure since failure of

ei t her t he Thegrograimhefr mmicpoprocesson| 30,wiadvantageousiy mcﬂildﬂms lmrding

possi bly zero | % 0, 10 Wth
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50 can return aIatothe cropr.ocgssor I n¢ludin tsr prg@ ting the
pr esent? st Proteciion pr tsﬁ?’ﬂ,‘ip’)’jomoﬂp &$ APProplats; Ie ﬂhﬁ%‘s 163808s t he
st ?t us Id nf Gbﬁ&heonaiﬂﬁmsiﬁ% tﬂt-aﬂgre foﬁile!thei'fthbotﬁﬁ%t o %]lie’ilmn gﬁg dr894 |
Jeturne ni Ssor a ech ranche an
i ncrenents 3528‘9 nfestﬂ‘l t e qm@eg#‘ 3’8§s'ﬁﬁ¥ ?gl?ﬂa 8}% §FI ed to
respond or VIa.inerﬁqmntlmj ieﬂla\pplmprappmyus Simlarly, at block 88 the status

response fromthe tuner is conpared to a known or standard valid response,
al so branchlg‘gl to the error path if the status |ndicates possible

nal f unk refiezenaso toMher Slows chart diagram cofk FIGURES3, iupotenent ed error
count agai riﬁiua’st qg%raﬁahnaﬂ "ymdausbermiémgi?&‘@or a3g af tﬂeseeedzd
t e s

branches at by mode or e, ent e standby

(0]
mode t he ni ?ﬁsséeé%ftﬁf 35[ i’yaappa?neam Qutgat tﬂ%kogabuan er’r?
st andby noaekhgwil gy ttaest 50.c dunest SOt c&l Bétuth adatayta Ghedi sabl I ng

ol e fﬁ“%f?@ﬁf%#&ﬁ@*‘) e BUEG crerdareang, e, TBkhRl RRBRERET (e

run mdd® f teneri 5Qer i nput. svmtches 36 or renote control via receiver 38.
If tuner 50 is 3 5 operating correctly, and outputs a status indication,

and the status is valid, the flag indicator is cleared, and periodjc
moni t or i ng%f ilﬁékt $4cmigroprosrssak: 30 Hnputs nthen statusvinformation fromy t he

run node atherbus,CifoRRYCeSHOhohdGateyY indidich li8 "Fétufiidd, Y miibisprobessgrandby
10 30 at decision block 86 branches to block 94 and increments a
20 count of the number of times the tuner 50 has failed to respond or
has responded inappropriately. Similarly, at block 88 the status
response from the tuner is compared to a known or standard valid
response, also branching to the error path if the status indicates
possible malfunction of tuner 50. Microprocessor 30 checks the
25 incremented error count against a predetermined maximum
U number of errors, and if exceeded branches at block 96 to enter the
standby mode. Before entering the standby mode the
microprocessor sets a status flag at block 98, and enters the
standby mode by changing the state of output STBY, thereby
30 disabling the horizontal oscillator as discussed above.

The television receiver remains in the standby mode until the user
v inputs a command to enter the run mode from either input
switches 36 or remote control via receiver 38. If tuner 50 is
35 operating correctly, and outputs a status indication, and the status
is valid, the flag indicator is cleared and periodic monitoring of the
tuner over the data bus continues. When re-entering the run mode
after microprocessor has switched automatically into the standby

n



mode, the flag bit remains set. Should tuner 50 again reply to a status
request with an invalid status or fail tagoreply, the m croprocessor checks
~whether the flag bit is already set, and immediately returns to the
protective standby node. 5 Automatic switching fromrun rmde to standby

mode_may. bﬁﬁweethﬁ;%pgiqngeﬂ@& %BP‘r’]‘?ﬁgBuld‘QuBEP‘S(P in 3¢ gfy Gong to

rat her _
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provi dedc\gmmmpmbcgssec&i checks, whetgirergthaayflbg bitnis mlmh ro Sﬁeggggm ol ock.
ropro

(r)nrcogg shoftﬁ dpgfe§§ W ‘? mﬁ Fémﬁgéﬁgg s{ﬁndhy Pm ned periods of

time. $5 The flow chart of FIGURE 4 illustrates a series of stegs df};al ni ng
ted | oo o r
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recei ver i YPPR HRMNg 35,8 9WHDERE entop: shaehrecording Lo, FIGURE 4n bl ock 112

to deci si omthbmihahlfh dumhr efermined - nRibeid Oﬁ“ﬁlisblﬂé‘%luser swi t ches
ontrol .recelver 38 or by -

s toh t npiapbreBHgst el J&&ﬁeﬁn. Piligas, e, BicropEAFessaR iy <o r un
node, 14 nenormally! mudedl Tnh aredigital selock{ timing dntayr rhenmbmmakdd?IrEQtIVﬁl y
ass rou
the-moni 1 oicygnicFoprofitar b  obiald Eonicht' %ﬁlﬁér KLUl by mode vas
initiated WCIQRSQGQSSQIO elacks Qseth)rShint outputsalmagy monitornghe passageal nay
be, for exgfipredefer Sferb d(; el s allowed to count down Wmletheu
an

- croprocessor poIIs tune phase | ocked | oop (PLL) 52 for correct
operation. In subsequent passes through the 'l oop 30 during correct

oper atiSon, The eflowi chaitt uﬁtFlGER\mef Qllﬁéleatee|£\d/sbe‘iidsnoﬂ @tdteﬁdiﬁ nots eJt u; |
2 Shorter HE0e Tl U, BB e 3 b, S0
maxi mum el ties program entegingishe nhmpshﬁmonghr \')Start'h blockh1102 (€| the si on
%egﬂ)‘é?gc‘éle!%xﬁ&lﬁlﬂe@&ﬁfér;?sn;i\illvngléf‘uﬁagtag us_ac ng\%j w&i-reﬂftqé _ner 50
and PLL 5 ipﬁqqlﬁlﬂ, 2 to decision block 114, and remams in a loop o
20 untll the user switches the television into the run mode via remote
control receiver 38 or by switch inputs 36. When the user initially
switches from standby to run mode, a maximum elapsed-time timer
is set at a predetermined and relatively longer interval at block
116. This occurs during the initial pass through the monitoring loop
25 by microprocessor 30, whether the stand_by mode was initiated by _
inputs from the :user or automatically  The longer interval may be, A d
.for example, 25 seconds. The timer is allowed to count down while |
the microprocessor polls tuner 50 and phase locked loop (PLL) 52
for correct operation. In subsequent passes. through the loop
30 during correct operation, i.e., in situations where the television
apparatus has not just been switched into the run mode from the
standby mode, the timer is set at a shorter time mterval for
example 20 seconds, at block 118.

35 The maximum elapsed time timer definés the interval in which the
~ television receiver will be allowed to continue in the run mode
without the microprocessor receiving a new valid status
acknowledgement from tuner 50 and PLL 52. This maximum
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el apsed tine is | onger when the telewvision receiver is first placed in the
run node, to allow start-up variations tqistabilize. Wiile the television
receiver is in the run node, whether initially 5 or in normal operation,

t he nicroprocessor idles in a |oop at decision block 120 until an inquiry

interval eg E‘h% i XwLifée% %vlénseﬁenmmkizﬂﬁ rékeivepCis ?ﬁzt ?meeu Sint he

addr ess of t er 52 on the bidirectiona If the
exﬁe}gt ed athé 9&% to; allow, Startip Maragens 1o ﬁgg’aéig%n bl ock 124, the

10 program branches back to block 118, where the maxi num el apsed time is
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118, 130, oflinamoraad. opeﬁtlolnf, m\mmmpndcesmmedlesomm loop &2 falls blel ow
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126. Deci skgnof! ﬁi‘é< blaﬁe&ﬁéhﬁl idata thes 0i NHTERe r&xp%@ted o expire, and
s back .to bl ock, 120 t.o contin S|ve

accordi ngl o] C

status i %q%?ﬁ%%w goment ds moeivrdy ag shopncat 3‘9“ Ei%sf%‘fn ©the

pL esetl Qrax progeam nbrarichese backhtoll blogkv 4187 whete:sthiee maxienumd elapsedy 01;]

t he status t ime, the
e S0 UE G e ol g o 2 el WSUETIEL T

upon | apserVldcd shesBLL152 rand ttuner (30 reseaindopenative ithe OPTGRYagEConds
thereafter e S C t poat vis4on apparatus into the
st\apdby node atsgpgggﬂ%gﬁ ﬁﬁ%r go?r?‘r%hgfez@a F%oghgtl%?ock 224 until the user

swi tches from standby to run node. 30 An inventive feature is the provision
for ove§ culf ¢iiwel @ et tiner! 5@ aAAVPLLLS2 fall9beloWaia ﬁﬁh@ﬁm&ﬁevﬂixet he

Ay | R Ao S nd 2 5 SR B 23 VoIl SR oRs .,
35 mcr opvohedsgna]mmmmrdgr amm'dand PELNfiili to tres;bonm\mithdant at us
beror o swi BKRORICdFermbRE" ahd i "ptraf brdfney o bidokl 24 071 02
for the nadeeisionrblockcd26: decibiony block 126 tests for the maxlmum time
20 to expire, and accordingly branches back to block 120 to continue to
 output successive status inquires on the bidirectional bus 40 every
1.5 seconds until the preset maximum time elapses. Should a valid
status be received to any of the status inquires during the count
down of the preset maximum time, the timer value is reset to 20
25 seconds. If no valid status is received, upon lapse of the preset
\_ maximum time (25 seconds initially or 20 seconds thereafter), the
microprocessor switches the television apparatus into the standby
mode at block 128, and commences a loop at block 114 until the
user switches from standby to run mode.

30 .
An inventive feature is the provision for overcurrent protection in
a convenient manner that makes use of the standby / run switching.
means and data communication paths present in the television
apparatus. A number of variations are possible. For example, the
= 35 microprocessor maybe programmed to permit initial invalid status
indications from the tuner for a predetermined number of inquiry
cycles before switching into the standby mode, and the
predetermined number used for the maximum error count can be a
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12 different nunber dependi ng on whether.occurrences of automatic switching
to the standby node have happened preV|OQ§Iy Tuner 50 is useful as the
subj ect of error checking in the manner 5 described due to its

bi di rectional conmunications with the mcroprocessor. O her dlgltal
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stored in 20 non-vo a service technician: In

this fail lﬂ"&rm“&'&%s‘i‘?@@?gﬁe’fﬂ tbﬁoﬁ“bl&%ﬂ f8PPlYai Itiris 8lson passihledi gi t al
circul 0, fthat eothep! spedificPiieans. fémiwmmgomwtraﬁ powey §ugﬁ§03ﬂnﬂa9' tal

or ocessor U b G iBaliRE 4 Destated) SeflghorL Ly ¢ i n 25

pi cture" digi taI control processor. [If the Tesponse fromth| s second

digital C|1:rl§ 55111‘#&5?? gﬁ félﬂﬁ\%rph’xtrﬁﬁ Q%ﬁ#u%gﬁh failure is in the

first digit ci rcul ed resp nse t he second
di gi t al m%PP"‘P‘%Psé%C?PQId%@t% digital gdata jbus csyswma40ucennnunioate un power
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rat her than clrcults.

| td re of the | tal
86381/ 231318 )&F ld%“? ftqd] i OF nEepresemtyi similas r cuit coupl ed
to a pomelqmmiqs, s dthi@\/\&ysteupﬂhc .microprocessor has additional

programming which, in addition to failure detection, can assertain
the likley cause of failure, this failure information being stored in
20 non-volatile memory 34, for use by a service technician. In- this
failure diagnostic system, upon detecting a failure of a first digital
circuit, for example the PLL 52, the microcomputer polls a second
digital circuit 54, which for example, may be a digitally controlled
audio processor, deflection digital control processor or "picture in
25 picture” digital control processor. If the response from this second
digital circuit is valid, the -microcomputer concludes the failure is in A
the first digital circuit polled. A failed -ré‘ﬁponSe to polling the
second digital circuit is concluded to be indicative of a failure of the
run power supply, as a consequence of an overcurrent condition in
30 the run loads, rather than a multiple failure of the digital circuits.




providing power to a plurality of loads inclusive of said digital circuit;
a data bus coupled to said digital circuit and operable to 5 communi cate
data bidirectionally via said data bu¥ and a dRght863BL4é83d<or coupl ed to
sai d power supply and to said data bus for supplying to said digital

AL PN S ¢ T o
assgngazlgr 13825 38: Fﬁl Igperdeappanﬂas compmisuig:gl tal circui*t £0 Suppl ?I Intg' on
31?' digital signals i %&@%ﬂgﬂgﬁkgal evar| %&&Eﬁ%xﬁ%ﬁl’}ﬁ%fﬁ&%ﬂﬁﬁaﬁb f ory
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Sai d dat® beamamynicate datashi es@emﬂéymsa;d. datadusyapdi al signals to said

digital processor, an f&egﬁ foPdai Said Wi Of
oper ati on. éﬁ An a q g 0 rtﬁﬁgﬁéﬁ &Wér%@l?%

claiml1l” wh he di |taI
circuit is éaldt@l&qqgaaam&‘m%éa » SHyTiRg 4 normal
clornrrunizca\tl\/ln aﬂdzhhoémﬁdmgt atfirst phaalisy of digital ontpRndadigh al%qe;gjﬁaldis&ali@ .
claim € | rQCessQr is erio 0 e
tuner over @.}%{ag ﬁaﬁf%gt‘g&ﬁ“f‘ﬁé’amﬁér“ M%ﬁ%ﬁ@%@ Isﬁl‘fﬁﬁﬁt F‘M
transm 10 i nsupplying on séfididata basj during saitbndemal dbperating coridition, @ ssgondt i on
bei ng detec f {s o ly.
4. An appargﬁ&aﬁgggg dﬁ%ﬁ@@% %%%}%ﬁ%ﬁ%%ﬁiwggﬁ# % & es a
r g/ pover sfQrpngnitorting by saith g;’@k@roeasptpngq enerdtaiingresponse thatetotsaidg
coupled to ggﬁ Bn nﬁﬂgn |tgal 30 processor being coupl ed
to the stan %ower suppfé}1 ?S appat at Us according to claim4, wherein
upon a failure of sai hefebHROR themecyrrenpe of rafailyre opesatinggenditionen
det ect edls bysdifeiigital eiréui®frai e 8 Hipb?y ah! saiidt dé.& BuS \drgeastibg d44 he data

bus. 6. An apparatus ccor aim5, fur r.co r|S|n 5
hori zont al | RSP g ‘?’%&ﬁ?]alsj'%ﬂlﬁuptsta& 5‘56 Sg’ﬁ' t%‘%sal d

hori zont al sesici Bi@itan pmmés@ozsmteﬁsl a@memwamnsf\@er@tﬂohe di gi tal
processor and coupled to disable said horizontal oscillator, thereby
causing the run power supply to be disabled responsive to

2. An apparatus according to claim 1, wherein the digital circuit is
20 a tuner coupled to the data bus for bidirectional communications
with the digital processor.

3. An apparatus according to claim 2, wherein the digital processor
is operable to periodically poll the tuner over the data bus and the
W, tuner is operable to reply to a poll by transmitting a status
- 25 indication on the data bus, said failure condition being detected
upon failure of the tuner to respond to the poll correctly.

4. An apparatus according to claim 1, wherein said power supply
camprises a run power supply and a standby power supply, said digital
circuit being coupled to the run power supply and the digital

30 processor being coupled to the standby power supply.

5. An apparatus according to claim 4, wherein upon a failure of
N - said tun power supply, this failure condition is then detected by the
failure of the digital circuit to provide data to the data bus.

6. An apparatus according to claim 5, further compr_ising, a
35 horizontal oscillator, a horizontal output transformer coupled to said



the digital processor. 5 7. An apparat us accor di hg to cl a|
st andby supply is coupled to an AC nuai nssupply and furthe Il
* orcl zo

digital

processor, and said run supply is devel oped by sald

output transformer. 10 8. An apparatus according to claim1l, further
conpri si nghmzontalhosgllmmsandeaaswachm ameafls grdsplo nsiv@QBStliel n said _--’;.
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20 1Q.

t Oth@ _Qﬁgitﬁl Sﬁ-&ersgar supply, said standby supply renaining enabl ed.
An apparatus according toclaiml, wherein the digital processor

is operable periodically to poll the digital circuit and the digital

circuit
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nce of a falrlure condition. 30 12. An apparatus according to claim
ein the digital processor is operable to switch fromthe standby

8. T A pRcaRaPaBsoiding YOTRM B SiAhkP otipAsiy o To20s O
rm%"ﬁ {HRPAILS OPGT%? %i‘ssalfﬂ Q&b@\iaP{%ce@é%rmsls Al a least two
ciprotec¢tive oopcmlnth rofe)\eyaid Upwitchingi theanse bperabley to" ovi di ng
O %iBhbe?tbhylifly 6P Fowdd uast' Yeas?fo _oq’_ e 183&.“ reutts:

9. . An apparatus of claim 8, wherem the protectlve mode isa
standby mode, the sw1tchmg means bemg coupled to dlsable said
run supply, said standby supply remammg -enabled.

'10. An apparatus according to claim 1, wherein the digital .

- processor is operable periodically to poll the digital circuit and the N
digital circuit is operable in a run mode to reply to a poll with data
representing the current status of the digital circuit, said failure
condition being detected when the digital crrcuit farls to respond to
the poll with an expected status. =

11. An apparatus according to. cla'irn 1, wherein the digital
processor is programmed to store data respecting at least one
previous occurrence of a farlure condition.

12. An apparatus according to claim 11, 'Whercin the digital
processor is opcrable to swrtch from the standby mode ‘to the run
mode responsive to manual operation of a control means only if
said data respecting the at least one previous occurrence meets
predetermined criteria. -
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5 a data bus coupled to said digital circuits and_operable to
communi cate data bidirectionally via said data bus; and a ita rocessor
coupl ed to said data bus for comunication with said di gumuim"m“ Iu Hw
havi ng neans to control said di gltal circuits and at | ea

said plurality of | oads according Xys<40 a plurality of operat| ng rmdes

i nckuding a protective operating node, said digital processor being
pr?{grarmed to communi cate sequentially with said digital circuits and.

noni tor dajg Oﬁns%?%agiﬁxg %B?n s 1\‘1 ify data fromeach digital circuit to

detect a.failure ) upon detecting a failure of gne of said
“digital circuit8, leastdwp ghgﬁﬂl pﬁ*&ﬂ%&ﬂ“ﬁm itAud sPeweE sRMye Baid wi th t he

~other digipotvegi supply providingepoivertifie o’ plamilitg bbelcadsomclasiiel oft ed
Tfailure of g?ﬁﬂ t.al crrcuit being stored in 20 a nmenory for
_identifyi nﬁﬁ?h «,ﬁ}?‘iﬁugﬁ't al circuit, and upon failure detection of the
“other &i gi tal cardata busacduglegl talsa)dodlgimlrciveung andpperable doi dent i fy
-sai d powerg él'l'ﬁ?lllﬁlcg awdan%l ﬁ.&ggnmg §fa°rs%1¢uﬁ$tar bfu%” & identificati on

in said menor ore elde Ification to
assune sai.d pro@e digital me@spngcmmled tp said . datan bugpforacommunication al | y

as her el nbii SaitkSdigitdcitthits, 2h8" RA¢Tg Mmédifs 46Vb6AES] said digital
circuits and at least another one of said plurality of loads according

10 to a plurality of operating modes including a protective operating
mode, :

said digital processor being programmed to communicate
sequentially with said digital circuits and monitor data orn said data
bus to verify data from cach digital circuit to detect a failure

15 condition, and upon detecting a failure of one of said’
digital circuits, said digital processor continues to
communicate with the other digital circuit and to verify
the response therefrom, a detected failure of said one
digital circuit being storedin

20 a memory for identifying the failed digital circuit, and upon failure
detection of the other digital circuit, said digital processor being
programed to identify said power supply as having failed and store

_. . such a failure identification in said memory, and having stored said
\ failure identification to assume said protective operating mode.

25 l4. An apparatus substantially as herelnbefore described
with reference to the drawings.



