AUTOVATI C | NSTRUMENT TURN OFF/ ON FOR ERROR. CORRECTI ON The subj ect invention

conicerns the bus-controlled tel evision receivers. 5 The design
of nodern tel evision receivers increasingly involves the use of digitally
controlled chips (i.e., integrated CIrCUItS) for control of neny different

functions, such as, picture processing, ipicture-in picture (PIP)
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chi ps ~to corruption caused by a variety of sources, such as, electrostatic
discharge (ESD), radio frequency interference (RFI), high voltage
20 arcing within the picture tube (kine arcs), power supply spikes,
etc. It is possible that any of these sources of corruption could
cause the instrument to fail to respond to a command (i.e., lock-
up) if the controller were waiting for a chip to respond to a
~ request for data. Another result of such corruption is the
25 prodiction of invalid data which is likely to cause unpredictable
behavior. ‘ : :
In the computer art it is well-known to use a circuit
commonly-known as a watch-dog timer to prevent a specific kind
of lock-up, that is, a lock-up in which the microcomputer itself is
30 no longer following its own program instructions due to an
incorrect count in its program instruction pointer. A watch-dog
timer is a hardware timer with a preset period. If the '
microcomputer does not return to reset the watch-dog timer
before the preset period explres, then an internal reset is initiated
35 to restart the microcomputer at a predetermined program
location.

It is also notoriously well-known that many chips
mclude a reset pin - for applying a external pulse to force the chips




include a reset pin for applying a external pulse to force the chips - 2-
ta a khown state. Unfortunately, today's chips are quite conplex and
require many pins (i.e., termnals) for the acconplishnment of their
particul ar function. In such chips, prBs are at a prem um and sone

manuf acturers are reluctant to dedi cate a pin to areset 5 function. In
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service call by a repair technician. That is, the status data can be
used to identify problems which could possibly be "cleared" by
causing the controller to issue a reset command to the affected
chips. Unfortunately, as noted above, many of today's chips do not
20 provide any means, such as a reset pin, for receiving an externally
~ generated reset signal. -

To accomplish automatic error correction in an
electronics instrument, the instrument includes a control means,
coupled to at least one peripheral unit via a communications bus

25 for bidirectional communication with said peripheral unit, coupled
" to a nonvolatile memory means for storiig data indicative of the
status of said peripheral unit, and coupled to a power supply for
supplying power to said peripheral unit. - :

The control means reads the status- data from the

30 peripheral unit and upon detection of an error condition, writes
said data indicative of status to said memory means and causes a
removal of power for a predetermined time from -said peripheral

" unit, followed by the reapplication of said power. The control
means increments a count stored in the memory circuit each time

35 the power is interrupted, and when a predetermined count is

~ reached, the control means causes the mstrument to remain in the
~_power off state. "
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renoval of power for a predetermned tinme from-said peripheral .unit, _
fol l.omed by the reapplication of said power. The control neans increnents a -
count stered in the nenory circuit each time 3 5 the power is interrupted,
and when a predeterm ned count is reached; the control neans causes the

instrument to remain in the power off state. -3 - The control neans al so
nmoni tors the power supplies thenselves and upon detecting an error_in a
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invention i's not so I'rmted. 1 10N receiver, as used herein,
i ncl udes t el evinstoyment ciny Acsordangey withi the dpvestesn (commmonly called TV
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- Controller 100 communicating ‘with a Tuner 105, a Video '
Processing Unit 110, an Audio Processing 115, a PIP Unit 120, an
EEPROM 125, and a Deflection unit 130, over a Communications
 Bus 135. Tuner 105, Video Processing Unit 110, Audio Processing
20 Unit 115, and PIP Unit 120 receive power from an Operating
Power Supply 140 (sometimes called a Run Power Supply). The
output of Operating Power Supply 140 is monitored by an
Operating Power _Silp'ply Monitor Unit 145 which applies a signal
indicating the condition of Operating Power Supply 140 .to
25 Controller 100 via a line 146. EEPROM 125 and Deflection Unit
130 receive power from Standby Power Supply 150 via the
normally-closed contacts of a Dual Switch SWla and SW1b
operating under control of controller 100 over a control line 131.
The use of separate portions of switch SW1 prevents currents
30 from traveling between EEPROM 135 and Deflection Unit 140
- which might otherwise hinder the reset effort. Another reason for
separate switch portions may be that EEPROM 135 and Deflection
Unit 140 might in some instruments be operated from different
supply voltages. SWla and SW1b are shown as mechanical
35 switches for simplicity; one skilled in the art will quickly realize
that they are actually electronic switches. The output of Standby
Power Supply 150 is monitored by a Standby Power Supply



normal | y-cl osed contacts of a Dual Switch SWa and SWib operati ng under
control® of controller 100 over a control line 131. The use of separate
portions of .switch SWL prevents currents 30 fromtravel i ng bet ween EEPROM
135 and Deflection Unit 140 which m ght4otherw se hinder the reset effort.
Anot her reason for separate switch portions may be that EEPROM 135 and
Deflection Unit 140 m ght in sonme instruments be operated-fromdifferent
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receives a sign Q d dat
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shown). FIGURE2 1S a I ovvc ortion contr ol ram of
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the onset of an AC power failure because its own power supply
line is held up .for a short time by a storage capacitor (not shown).
FIGURE 2 is a flowchart of a portion of the control
20 program of controiler 100. In operation, each communication to a
peripheral device requires an acknowledgment from that device
that the communication was received. If no acknowledgment is
detected by Controller 100, or if corrupted data is detected, then |
the routine of FIGURE 2 is entered at step 200. A corresponding
25 error code is written to EEPROM 125 at step 210, and action is
taken to reset the chips by tufning off power to all devices {step
220). At step 230 a determination is made as to whether the
error count exceeds a predetermined number (e.g. 2). If the error
count does not exceed the predetermined number, then the NO
30 path is taken, the error count is incremented (step 240), and the
routine advances to step 250 wherein power is reapplied to all
devices 'via the normal turn on sequence. If the error count at
step 230 exceeded the predetermined number, then the YES path
is taken to step 260 wherein the error count is reset to zero, and
35 the routine advances to step 270 wherein the receiver remains in
standby mode.
As noted above, the output of Operating Power supply
140 is also monitored. An error condition detected in Operating



t hat- the comruni cati on was received. If no acknow edgnent is detected by
Control’ler 100, or if corrupted data is detected, then the routine of
FIGURE 2 is.entered at step 200. A corresponding 25 error code is witten
to EEPROM 125 at step 210, and action ds- taken to reset the chips by.
turning off power to all devices (step 220). At step 230 a deternmination is
made as to whether the error count exceeds a predeterm ned nunber (e.g. 2).
- 1f the error Powert Suppdy rict0 avitlealsa keuse ¢hietroutinecof FIGHRE Zhenbehe NO 30
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condition tha should be shut down entirely.
In the above example an EEPROM was used to store
status data. While such an arrangement may be desirable, it is not
_ a necessary ‘element for apparatus according to the subject
- 20 invention to detect errors and reset the instrument.
The terms microcontroller, microprocessor, and
controller, as used herein, are considered to be equivalent and
interchangeable for purposes of- the subject invention.
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-6- [err] Cains: 1. An electronics instrument, conprisi‘hg* a"pelipheral

unit for processing signals; 5 cont rol means, coupled to said

peri pheral unit via a comuni cations bus for bidirecti o,nal communi cati on-,

with said percphigisal unit; nonvolatile nenory neans, coupled to said

control neans, for storing data indicative of the operational status of

said 1 O peripheral unit; and power supply neans, coupled to said control

means, and coupled to shid p&ni plmtmniuaiinﬁmmeuppbsimpgismmer to said

peripheral unit; Said Cé) grpé/héfgpr\_ﬁngefo@ |s l5%§rat|onal status 1 5
|on ov

data of the peripheral I a comruni (iommnl cations bus,

and upon detection of eﬁ?"é?q om%ﬁdl‘fq Bl U Vi@ ve of
oper ational sé¢grhimurdicationsl besrofioy budmntionaﬂacdmﬂhmhoﬁemm csaidi ng an

I nterruption a predetermned tinme, to said peripheral unit
SerBRAEL ot

fol |l oned by iCation of said power to said peripheral unit. 2.
The el ectronics instrurenrvalatily anemory wmseasn coaipled dae paidugenirols a

sour ce of Op%éhhsﬁlg f@PVM%nn§5data indicative of Ihe Toperatiofar @BteS oMhid/nent
of cl ai mlJ0 ei] c{p r supply is a source of standby power; and
perlp eral > Gnf

power supply means, coupled to said control means, and
coupled to said penpheral unit for supplymg power to said
peripheral unit; .
said control means determxmng said operatlonal status
15 data of the penpheral unit via communication over said '
communications l_)_us, and upon detection of an error condition, writes
said data indicative of operational status to said memory circuit;
said control means causing an interruption of power, for a
predetermmed nme to said perlpheral unit followed by a
20 reapplication of said power to said peripheral unit.

2. The electronics inst;umént of claim 1, wherein said
power supply is a source of operating power.

25 3. The electronics. instrument of claim 1, wherein:
said power supply is a source of standby power; and -
said electronics instrument further comprises a switch
" having a control input coupled to said control means, said switch.
having a main conduction path coupled between said source of
30 standby power and said peripheral unit, for conveying standby
power to said peripheral unit and for decoupling standby power from
said peripheral under control of said control means.

4. The electronics instrument of claim 3, wherein:
35 said peripheral unit is a deflection signal processing unit.



said electronics instrunent further conprises a&mMMtrol

i nput coupled to said control .reans, said switch having a main conduction
pat h coupl ed .between said source of 3 0 standbyllﬂt"“ﬁﬂ'mmum ri pheral
unit, for conveying standby power to saigdyperiph MF

decoupl I ng standby power from said peripheéral under contro! of <aid control
neans. 4. The el ectronics instrument of claim3, wherein: 35

sai d peripheral unit is a deflection signal processing unit. [err] 5.
The el ectronics instrunment of claim 1, further including a second

peri pheral unit,. said second peripheral unit also being coupled to said

power supply neans and to said communi cations bus; and wherein 5
said controller, upon5det'Eheieiactm6nim stoimentn of télaimofl, Sarthexecond

peri pheral ilihg éc%ﬁdsgehﬁﬂsmqf ufif gsaget godonfl' pRHpHeral (HIETAEpona
st atus of sal se nd er ? { e renova
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el ectroni cschifrhaHitaom lﬁisal ghd 1whelreirei n: said control neans stores in
sai d nonyol atile rrermrﬁ iqq.necount of 3@3{ er_of tines j.n whigh said
power of sai'd i nstrumdfte fQ & getection O n?‘?o?nﬂ’éa‘f@“bgﬁgl Ry said
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coupl ed to cause phei pemoara tOPﬂ%tl@g cpowani ftam said mperipherabi unitact i onal
comuni cation with sai d peri pheral unit; and power supply means, coupled to
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operational status sa1d control means stores in said nonvolatile memory
means a count of the number of times in which said power of said
instrument was interrupted; |
) said control means causing said instrument to remain in a
15 power off condition when said count reaches a predetermined
number. ' '

7. An electronics instrument, comprising:
a -peripheral unit for processing signals;

20 control means, coupled to said peripheral unit via a
communications bus for bidirectional communication with said
‘peripheral unit; and

power supply means, coupled to said control means, and
coupled to. said peripheral unit for supplying power to said

25 peripheral unit; :

said control means determining said operational status’
data of the peripheral unit via communication over said
communications bus;

30 _said control means in response to detection of an error
condition ' causing an interruption of power, for a predetermined time,
to said peripheral unit, followed by a reapphcatlon of said power to
said peripheral unit.

35 . 8. A method for initializing a peripheral unit within an
electronics instrument, said electronics instrument comprising:



data of the peripheral unit via comunication overd;_?i_df'cgrrﬁu_ni’gggifg_ns bus;
30 said control neans in response to ection of an error
condition causing an interruption of power, for a pr mm‘IHML
sai d peripheral unit, followed by a reapgl.ication of mmm‘m

peri pheral unit. 3 5 8. A nethod for inityalszitng®a beri pheral
-unit wthin an electronics instrunent, said el ectronics instrunent
conpri si ng: -8 - said peripheral unit for processing signals; control

nmeans, -coupl ed to said peripheral unit via a comrunications bus for
“bidirectional comunication with said peripheral unit; and 5

power supply means, coupled to said control neans, and coupled to said -
peripheral unit for sl peripheralennito fgamropessmgesgnalsut sal d met hod
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peri pheral unit pondi™n 0.an op ratlonal st at us

-error condPPF@HuW%F)‘OHS|h¥%rm5pt‘ﬁl%°§gpﬂaf) atéP‘brlé’d Said ned ti e,

to said pelijepﬂﬂf@hl ugihit; aﬁd b) reappl y| ng sai d povver to said peripheral
unit;

%ﬁj m ni ng E(Piera nal ¢ tlat us error
condi t i n still existRO% %“88 t 1AYg 18y «fﬁélpﬁ RaSeAd Fonttol ;means. 4id,qq
nunber of tiompled ftosashail eperipherahdanit ofors supplydng speweantd said ching to a
st andby mﬁeer'ﬂl%&taie'iuﬁ?" d predeterm ned nunber of 20 times said

oper ati ona us error condition stjll exists.
said method compnsmg the steps of:

determining the opérational status of the peripheral unit;
10 ' responding to an operational status error condition
by | . .

' a) interrupting said power, for a predetermined time,

to- said peripheral unit, and |

b) reapplying said power to said peripheral unit;

135 c)  _determining if an operational status error condition
still exists and repeating steps a) and b) for a
predetermined number of times if said error condition
still exists; and ,

switching to a standby mode if after said predetermined number of
20 times said operational status error condition still exists.



