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PREDETERNIED LIM'TS The subj ect invention concerns reset C|rCU|try f

el ectrroni cs equi pnment, such as, television receivers. The design of nodern
tel evi'sion receivers increasingly i nvol ves the use of digitally controlled
chips (i.e., integrated circuits) for control of many different functions,
such as, picture processing, picture-inilpicture (PIP) processing, and audio
processing. These 1 0 chips are connected to a controller (which nay be a

i Cr opr ocessor , APPARAPOSTFOR DETERMINING SRl DURAPIONGF W POWER
parameters to the chi p?%@ﬁ%@@%ﬁ%%t he chips. It
is possible for a television receiver to store data 1 5 indicating whether
or- not the receiver o] ure, the
receiver can use thi ssgt‘%r%ﬁﬂa amygilégléerm ngn#)ffggét %ﬁbtﬁ?\/\hgn the power
failure 8ccueleetronies mquipmentalsught as.n teleyisipnoreceiivers.  Unf or t unat el y it
is not always desi rabl'fhéOﬂeélgﬁ ef Ninjodlek " telévikignn r&&@véﬁc‘im\!@asﬁ%‘l?l

has- 1 aot ed SBVorers 1Ber 6t Al Aigitelbe SRROIRE iR Fe o intrerBiel (s of
t he ni ght, pfarhepntral ef many different functions, such as, picture processing,
picture-in picture (PIP) processing, and audio processing. These
10 chips are connected to a controller (which may be a microprocessor, a
microcomputer, or a dedicated control IC) via a communications bus.
The controller is responsible for writing control parameters to the
chips and reading status information from the chips.
It is possible for a television ‘receiver to store data
15 indicating whether or not the receiver .is turned on.- After an AC
power line failure, the receiver can use this stored data to determine
if it was on when the power failure occurred and automatically turn
itself on again.  Unfortunately, it is not always desirable for the
controller to turn the receiver back on after an AC power line failure,
20 for example, where the power failure has lasted several hours and
the receiver would turn on in’the middle of the mght perhaps at a
loud volume setting.
Moreover, in television receivers equipped with a real
time clock, there is no way for the controller to determine how long
25 the ‘power was interrupted.
- It is herein recognized that an external timer can be used
' to time a predetermined brief period (e.g. between 15 seconds and 1
minute). If the timer has not yet expired when standby power is
once again developed, then the controller will cause a real time clock
30 unit to start timing, using the currently-held time of day. If the
: timer has expired when standby power is once again developed, the
controller will cause the time of day clock to indicate that its -time is
no longer accurate. Moreover, if the timer has expired, then the
controller will not cause the receiver to be turned on. If the timer has
.35 mnot expired, then the controller will determine if the receiver was
] turned on when the AC power line failure occurred, and if so, the
controller will cause the receiver to turn on. If the receiver was




| oud vol une setting. Mreover, in television receivers equipped with a real
time clock, there is no way for the controller to determ ne how | ong 25

the power was . interrupted. It is herein recognized that an external timer
can be used to time a predeterm ned brief period (e.g. between 15 seconds
and 1 mnute). |If the tiner has not _yet expired when standby power is once
agai n devel oped, then the controller” W1 cause a real tinme clock 30 uni t
to start timng, using the currently-held tinme of day. If the tinmer has
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pover |ine fﬁéﬂeuﬂﬁtoftCWaﬁeﬂmﬂdﬁmé ff@r only a short time, and that certain
functions, such as degaussing need not be performed ,
FIGURE 1 shows, in block diagram form, an electronic
_ instrument in accordance with the invention. _
10 FIGURE 2 shows a flowchart of a portion of the control program
of FIGURE 1. | SR
The electronics instrument of FIGURE 1 may be, for
example, a television receiver, although the invention is not so
limited. The term television receiver, as used herein, includes
15 television receivers having a display screen (commonly called TV
sets), and television receivers without a display screen, such as VCRs
(videocassette recorders), VCPs (videocassette players), and
Videodisc playeré. The television recéiver of FIGURE 1 includes
. Controller 100 communicating with an EEPROM 105, and other
20 processing units (not shown) over a Communications Bus 110.
Controller 100 includes a TIME of DAY CLOCK Unit 101, which could
also be an external clock unit. Controller 100 receives power from a
Standby Power Supply 115. Standby Power Supply 115 is well-
known in the art and generates a DC supply voltage whenever it is
25 plugged into the AC power line. The output of Standby Power Supply
115 is monitored by a Standby Power Supply Monitor 125, which
applies a signal indicating the condition of Standby Power Supply
115 to the IRQ (Interrupt Request) input pin of Controller 100. A
Reset circuit 120 senses the development of standby power and
30 generates a reset signal for controller 100. |
Standby Power Supply Monitor 125 is used to -detect
failures of the incoming AC power line. That is, if the output of
Standby Power Supply 115 begins to go low in response to an AC
power line “failure, controller 100 receives a warning signal and
35. . responds by storing critical data for an orderly shut down of the
- receiver. Controller 100 has enough time to store the critical data
-~ because its own power ‘line is held up for a short time by a storage
capacitor (not shown) Resistor R1 and capacitor Cl form a ‘timing



controller wll cause the receiver to remain in standby node. If, however,
-a reset: was caused by an extrenely fast phenonenon,” such as a kine arc,
then the receiver would not have 5 had time to store status bytes. Upon
waking up, .the receiver would note that it was inoperative for only a short
time, and that certain functions, SUﬁ? as degaussi ng need not be perforned.
FIGURE 1 shows, in block diagramfornt "an el ectronic instrunment in
~accordance with the invention. 1 FI GURE 2 shows a flowhart of a
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recei ves povelatively Bigh values (i.e., 100 kilohms < R1 < 1 Meg Ohm, and 10 pf

< C1 < 50 pf), and preferably will maintain a high logic level for a

10 -predetermined duration of time in the range of approximately fifteen
seconds to one minute.
FIGURE 2 is a flowchart of a ponfon of the control

"program of controller 100 showing a portion of the code exercised
when the controller "wakes-up" after’'a power failure (i.e., that

15 portion of the code executed in response to a reset command). In
response to a reset command, the routine of FIGURE 2 is entered at
step 200. The logic level at the I/O pin is checked at step 205 (note

~ that after a reset function, Controller 100 configures its I/O pins to be.
inputs). If a low logic level appears on the I/O pin of controller 100,

'20 then the power failure is determined to be greater than the
predetermined time period (i.e., a period in the range of fifteen
seconds to 1 minute) and the routine is exited at step 220 wherein
the receiver is maintained in the standby mode (i.e., off). If at step
205 a high logic level was read at the I/O pin of Controller 100, then

25 the YES path is taken to step 230 where Time of Day Clock 101 is
restarted using the currently held time. In this regard, it is felt that
a Time of Day error of 15 seconds-to 1 minute is acceptable, but any
greater error should be indicated. The routine then advances to step
240 where the EEPROM is read to see if the receiver was on or off

30 when the AC power line failure occurred. If the receiver was on,

" then the YES path is taken, and the routine advances to step 260
wherein power is reapplied to all devices via the normal turn on
sequence. If the receiver was off at step 230, then the NO path is
taken to step 220 wherein the receiver remains in standby mode.

35 After power ;estoratioﬂ, Controller 100 reconfigures the I/O pin back
to an output pin and sets a high level at that output to recharge Cl
through R1, and is again ready for the next power failure. :



St andby Power Supply 115. Standby Power Supply 115 is well- known in the
art and.generates a DC supply voltage whenever it is 25 pl ugged into the
AC power line. The output of Standby Power Supply 115°is nonitored by a

St andby Power Supply Monitor 125, which applies a signal indicating the
~condi tiron of Standby Power Supply 115 Ao' the RQ (I nterrupt Request) input
pin of Controller 100. A Reset circuii™120 senses the devel opnent of

st andby power and 30 generates a reset ‘signal for controller 100. Standby
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shut down of fhe.receiver. Controll.er 100 has enpugh t.ine to store’the
criti cal dat SBEdaER ot 20wt (AP FoIHEGHOT ot 1 SRBRIPHAE Dy
st orage capatumnoron the sdveiwer Rgaimst or . R1 and capacitor Cl forma timng
-3 - circuit which opegatigs Asril LoiKe SEENACYIWH: SRR IR G fihe
goes low a predetermined time before a reset is generated, due to the
power hold-up capacitor (not shown). This gives controller 100 time
to store the status information, such as whether the receiver was on
10 or off, current channel, current volume setting, and time of day. In
addition, a NORM/FAST bit is set (e.g. logic level 1) to .indicate that
what has occurred is a normal AC power outaée. This bit is normally
left in a reset state (e.g. logic level 0) to indicate that what has
occurred is a fast reset (because during- a fast reset caused by a kine
15 arc there is‘nd time to save any data). Thus, if controller 100 wakes
- up from ‘a reset and checks thée status bytes from EEPROM 105, and
finds that the NORM/FAST bit is reset, then controller 100
determines that a fast reset occurred (i.e., not a power failure), and
that certain procedures normally accomplished during a powér up
20 mode, such as degaussing the picture tube, need not be performed.
Thus, the described system can distinguish three different kinds of
resets, very short (e.g. caused by kine arcs), medium (15 seconds to 1
minute), and long (greater than 1 minute). '
Instead of displaying an indication of inaccurate time
25 when a long reset has occurred, it is also acceptable to use the
- currently-stored time.  Thus,.the clock will function in much the
same way as an analog electric clock, and the viewer will be able to
tell how long the power was off by checking the displayed time
against the actual time. |
30 - While the timing function was accomplished using an RC
' network, it can also be accomplished by using timing chips, such as
digital counters, and such an embodiment is intended to be within
the scope of sthe following claims. ‘The terms microcontroller,
microprocessor, and controller, as used herein, are considered to be
35 equivalent and interchangeable for purposes of the subject invention.



| abelled 1/0 pinis configured as an output. As such, it devel ops ‘a hi gh

| ogi c -l evel signal to keep capacitor Cl charged; \Mhen -an-AC-power—Hine

failure occurs, the Standby Power Supply output vo 0 zero
volts. At that tine, SCR protection diode D1, inte m Lﬂ' D!Hr 100,
begi ns to conduct and di scharge the voltage on cap ]! s

resistor Rl. Capacitor Cl and resistor Rl have relatively high val ues
(i.e., 100 kilohns < RL <1 Meg Ohm and 10 [err]f [err], and preferably
will maintain a high logic level for a 1 0 predeterm ned duration of tine
in the rang€laimsapproxi mately fiftéen seconds to one mnute. FIGURE 2 is a
flowhart of a portion of the control programof controller 100 show ng a
portion of the code exercised when the controller "wakes-up" after a power

“failure (i.e., that 115 MbelecSPries dRUrUBeR SOMRAYMBELY n response to a
reset commrand). | n raseseelseirtuit for egateratimgranteset Isegmabut i ne of FIGURE 2 is

centered st step 200. difrdiofiehnt CoRRIGH 18 NGid A dirdiis FBP FEEEIVg SafP. 205

(note that after .a reset function, ntro lgures 1ts /0 pins
to be i nput£55€t| $1883iow | ogi ¢ I-evel appears on the 1/0 pin of controller
100, 20 then the powertithaidfuday iclockeceupleded $aid bmngrod aneanst fiam t he
predet er m nggedin@e iRy igfdd4ay;- €. @ period in the range of fifteen seconds

to 1 mnute nd the routi.ne is exited at step,220 wherein
) nénvolatile memory means cou%le to 'said control means for

10 storing data indicative of the operational status of said electronics
. instrument; and _ §
standby power supply means coupled to said control means
for supplying power to said control means; and
external timing means for timing a predetermined time
15 period during an AC power line failure;
said control means storing said indication of the operational
status of said electronic instrument in said nonvolatile memory means;
said reset circuit causing said .control means to assume a
known state after an interruption of AC power;.
20 ~ said control means reading a signal of said external timing
‘means to determine if said predetermined time period had expired;
said control means restarting said time of day clock with the
" currently stored time if said predetermined time period had not
expired; A
25 . said control means reading said data indicative of the status
of said electronics insttument and turning on said electronics
instrument if said electronics instrument was on when said AC power
failure occurred, arnd if said predetermined time period had not expired.

30 2. The electronics instrument of claim 1, wherein said
external timing means is an RC circuit. :

3. The electronics' instrument of claim 1, wherein said
predetermined time period is within a range from 15 seconds to 1
- 35  minute.



the receiver is maintained in the standby node (i.e., off). If at step 205
a highlogic level was read at the |I/O pin of ControllTer 100, then 25 the

YES path is taken to step 230 where Tinme of Day Glm“ﬁlmllmmum ted f
[ 1l mre o

‘using the currently held tinme. In this regard, it"
Day error of 15 seconds to 1 minute is acceptable, butt ahy Yretuter error
shoul d be indicated. The routine then advances to step 240 where the EEPROM
is read to see if the receiver was on e6-off 3 0 when the AC power |line
failure occurred. If the receiver was on, then the YES path is taken, and
the routine advances to step 260 wherein power is reapplied to all devices
via the normal turn o séq!]&tk‘édo for ‘Esﬁegiféé’eielﬁﬁtr%§ igstrumenss 8pid30, t hen
t he NO pat hinsrumkant ‘tomprising220 wherein the receiver remains in standby
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through Rl, and is ad&s¢t meany qaupledidongaid goniepl fapangy dor reseuinga saidy|
use of the &htrolraneamst vwrakkhawnbetate defeerr abeihterruptionhof owedmpsed ti me
since the pover fail %%ﬂ@%@fﬂw%&éﬂ“&&ﬁ%% said control means for
keeping time of day; ' '
’ memory means coupled to said control means for storing
data indicative of the operational status of said electronics instrument;
10 - standby power supply- means coupled to said control means .
for suppl-ying power to said control means; and
external timing means for timing a 'predetermined time
period during a power failure; o
said method comprising the steps of:
15 resetting said control means to a known state after an
'interrupti'on of power; ' _
' determining if said interruption had a duration greater than
said predeterimined time period; .
if said duration did not exceed said predeterimined time
20 period then performing the steps of:
1)  restarting said time of day clock with the
currently stored time; and
2) reading said data indicative of the status of said
electronics instrument.




of action which follows, both with respect to usi ng the currently- stored

tinme of-day, and with respect to \M‘] shest Has BesnReplaged opri ate to 5 turn on the
receiver again. In the normnal cours' J r ffailure, the IRQ Iine
goes |l-ow a predeterm ned tine beforfg il endrat ed, due to the power

hol d-up capacitor (not shown). This gives controllerf 100 tine to store the
status information, such as whether the receiver was on 1 0 or off, current
channel, current volune setting, and ti’me of day. In addition, a NORM FAST
bit is set (e.g. logic level 1) to indicate that what has occurred is a
nor mal AC poneraraUSIGER DETERMINING iIF THE DURATYON ©fFtA iPOWER FATIRESt ate (e. g.

| ogi ¢ | evel 8XcHEDED FREDE¥ERMINER LIMIZS has occurred is a fast reset (because
during a fast reset caused by a kine 1 5 arc there is no tinme to save any

data). Thus, if controller 100 wakes EE Eiggﬁ reset and checks the status
byt es from EEPROM 105,  and finds t hat FAST bit is reset, then
controller 100 determ nes that a fast reset occurred (i.e., not a power

failure), and that cerfpign RIQEFSHIESSins@Guifnkyswsjeommbi poeer diiheng a power
up 20 node,, such
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very shoft (timgr (RUEH) bsy usedetoatingd a predeternpin®ds briefioperiad (erg.ndfe), and
l'ong (great efobi@l tb T Minfle). If the timer (101) has not yet expired when
standby power is once again developed, then a controller (100) will
cause a real time clock (101) to start timing, using the currently held
time of day. If the timer (R1,C1) has expired when standby power is
10 once again developed, the controller (100) will cause (210) the time
| of day clock (101) to indicate that its time is no longer accurate.
Moreover, if the timer has expired, then the controller will not cause
(220) the receiver to be turned on. If the timer has not expired, then
the controller will determine (250) if the receiver was turned on
15 when the AC power line failure -occurred, and if so, the ‘controller will
cause the receiver to turn on. If the receiver was turned off (250)
when the AC power line failure occurred, then the controller will
cause (220)' the receiver to remain in standby mode. If, however, a
reset was caused by an extremely fast phenomenon, such as a kine
20 arc, then the receiver would not have had time to store status bytes.
Upon waking up, the receiver would note that it was inoperative for
only a short time, and that certain functions, such as degaussing need
not be performed. -

"Fig 1



I nstead of displaying an indication of inaccurate time 25 when a | ong
reset has.occurred, it is also acceptable to use the currently-stored tine.
Thus, the clock will function in nmuch the same way as an anal og el ectric
clock, and the viewer will be able to tell how | ong the power was off by

- checking the displayed tine against the actual tine. 30 VWi | e

the timng function was acconplished using an RC-network, it can also be
acconpl i shed by using timng chips, such as digital counters, and such an
enbodi nent is intended to be within tq9zscope of the follow ng clains. The
terms mcrocontroller,” mcroprocessor, and controller, as used herein, are
considered to be 35 equivalent and interchangeable for purposes of the
subj ect invention. Cains: 1. An electronics instrunent, conprising: a
reset circuit for generating a reset signal; 5 control neans
coupled to said reset circuit for receiving said reset signal; a tkﬁ? of
day clock coupled to said control neans for: o —f
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keeping time of day; nonvolatile nenory neans coupled to said control means
for 1 O-storing data indicative of the operational status of said

el ectronics instrunent; and standby power supply means coupled to said
control neans for supplying power to said control neans; and external
timng nmeans for-timng a predeternined time 15 period during an AC power
line failure; said control means storj said indication of the operational
status of said electronic instrunent |ﬁ said nonvol atile nmenory neans; said
reset circuit causing said control neans to assunme a known state after an
interruption of AC power; 20 said control nmeans reading a
signal of said external tinmng neans to deternine if said predetern ned
time period had expired:. said contro| pggns restarting said tinme of day
clock with the cur«:qpthquqa§Uf"ﬂ? ?1 sai d predeterm ned tine period had
not expired; 25 rol nmeans reading said data

i-ndi cative of the status of {said electronics instrunment and turning on said
electronics instrunent if s¥id electronics instrument was on when said AC
power failure occurred,. saighgredeterm ned tinme period had not
expired.
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30 2. The electronics instrunent of claim 1, whéigiof-sgpd! .
external timng neans is an RC circuit. 3. The el ectronics instrunment, of
claiml, wherein said predetermned tine .period is within a uangb**ﬁo&$@59(°“
seconds te 1 3 5 mnute. [err] -6- 4. A nethod for use by an electronic
I nstrument, ,said instrunment conprising: control means for controllingyz?gg_
el ectronics instrument; reset neans coupled to said control means for ¢
resetting said5 control means to a Khown state after an .interruption of
power; a time of day clock coupled to said control neans for keeping tine
of day; nmenorypieats RUPEEEMIGINGSTE TAR URATTONEGNA FOWER SEATLURY dat a

I ndi cati ve ofgxtbBeorpPessireaNes taktgs of said el ectronics instrunent; 1 0
- standby power supply nmeans coupled to said control neans for supplying

power to said control neans; and
ABSTRACT

In an electronics instrument subject to power line
interruptions and having a standby power supply(115), an external
5 timer (R1,Cl) is used to time a predetermined brief period (e.g. 15
seconds to 1 minute). If the timer (101) has not yet expired when
standby power is once again developed, then a controller (100) will
cause a real time clock (101) to start timing, using the éurrently held
N time of day. If the timer (R1,C1) has expired when standby power is
10 once again developed, the controller (100) will cause (210) ‘the time
of day clock (101) to indicate that its time is no longer accurate. _
Moreover, if the timer has expired, then the controller will not cause
(220) the receiver to be turned on. If the timer has not expired, then
the controller will determine (250) if the receiver was turned on
15 when the AC power line failure -occurred, and if so, the controller will
cause the receiver to turn on. If the receiver was turned off (250)
when the AC power line failure occurred, then the controller will
cause (220) the receiver to remain in standby mode. If, however, a
reset was caused by an extremely fast phenoménon, such as a kine
20 -arc, then the receiver would not have had time to store status bytes.
Upon waking up, the receiver would note that it was inoperative for
N only a short time, and that certain functions, such as degaussing ne
| ‘not be performed. '
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external timng means for tinming a predeternined tine period during a power
failure;” said nethod conprising the steps of: 15 resetting
said control nmeans to a known state after an interruption of power;
determning if said interruption had a duration greater than said
predeterimned tine period; if said duration did not exceed said
predeterimned tinme 20 period then performng the steps of: 1)

restarting said tinme of day clock with The currently stored time; and 2)
reading said data indicative of the status of said electronics instrunent.

APPARATUS FOR DETERMINING IF THE DURATION OF A PQ._WER
FAILURE EXCEEDED PREDETERMINED LIMITS

ABSTRACT

In an electronics instrument subject to pow_er line interruptions and having a
standby power supply (115), an external timer (R1,C1) is used to time aipredetermined :
brief period. If the timer (101) has not yet expired when standby power is once again

-developed, then a controiler (100) will cause a real time clock (101) to start timing,
using the currently held time of day. If the timer (R1,C1) has expired when standby
power is once again developed, the controller (100) wiﬂ cause (210) the time of day
clock (101) to indicate that its time is ho longer accurate and the controller will .
prevent (220) the receiver from being turned on. If a reset was caused by an
extremely fast phenomenon, such as a kine arc, then the receiver would not have had
time to store status bytes. Upon waking up, the receiver would note that it was
inoperative for only a short time, and that certain functions, such as degaussing need

not be performed.
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