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particular to the generation of a RESET pulse in respo g&“mﬁ@-
duration AC’ power interruption. .

In a consumer product, such as a VCR, a microcomputer system may
drive a fluorescent display and control multiple functions such as on- .
screen programming, tuning and channel numbering, audio and video
switching, servo mechanism control and motor control logic. When the
AC_éupply is connected or the supply is resumed following a '
discontinuity, it is essential that the microcomputer be powered up or
reset in a prescribed manner in order to avoid possible physical damage
to the mechanism or recording medium, and user inconvenience and .
annoyance. In a consumer environment a VCR may be subject to AC, i( o
supply interruption resulting from many causes, such as, plugging' or '
unplugging the AC supply with the unit switched on, contact bounce on
the AC power switch, AC supply drop outs caused by heavy load

switching, lightning etc. Short term AC disconnects should not result in

| the VCR user settings being lost or the user having to manually reset
“the control system to restore operability. To satisfy these

requirements it is often necessary to monitor for supply interruption
and produce appropriate control signals such as stop, halt, watch, etc,,
and at the reappearance of the supply to generate a reset signal
appropriate for the microcomputer system.

One method employed to detect AC supply interruption, and imminent

‘power supply failure, is by monitoring one of the DC power supply
- output voltages. A drop in the monitored supply voltage signals to the

microcomputer system that a power shut down is imminent. The
microcomputer assumes an appropriate mode, i.e. stop, halt, watch,
standby -etc. wherein certain parameters values are stored in non-
volatile memory. Usually the microcomputer power is sustained by a
backup system such as a battery or a large value capdcitor for a period
sufficient to perform an orderly shut down. “In a consumer product, such
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' long period of time has elapsed. In fact the cessation of the AC input
'supply will be indicated by the drop, or progressive disappearance of the

10 monitored DC supply. The time period between the AC supply failure and
the DC supply disappearance may be maximized by the selective use of
battery or capacitor back up of specific system elements. However,
both batteries and large value capacitors may represent both cost and
size / volume penalties. '

15 : :
Figure 1 shows a prior art reset circuit for a key display board (KDB)
microcomputer used in a consumer VCR. The purpose of this circuit is
to monitor a power supply voltage and at power up, or after a power
interruption,- generate a microcomputer RESET puise.

20 ‘

When the AC supply is. connected or the supply is resumed, the power
supply produces + 5 volts which feeds the circuit. Transistor TR1 is off
since the voltage on C1 is less than the voltage required to turn on the
base emitter junction of the transistor. With TR1 off, the +5 volts
25 supply voltage, will charge C2 via R5, causing the RESET line to be at
the supply voltage. A microcomputer may typically be reset by a
potential equal to supply voltage applied to the RESET input and it
remains in the reset condition until the RESET line switches to zero
volts. .
30 . :
To switch the RESET line to zero volts, capacitor C1 starts to charge to
a voltage level Vc, determined by voltage divider R1 and R2. When the
voltage on capacitor C1 exceeds the base emitter turn on potential of
TR1, the transistor switches on, drawing current from the supply and
35 C2. The discharge of C2 forces the RESET line to a low, near zero volt

. .
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“requi rements it is often necessary to nonitor for suf)pl.y'interruptlon'

and. produce appropriate control signals_su¢ :
s H?m_ggﬂ L oogtCn. 86%30°

and at the-reappearance of the supply t@ o] :
appropriate for the m croconput er system v getliadlenpl oyed to
detect AC supply interruption, and inmm nent ~ power ‘supply failufe, is
by roni potenimlonWith zér luom tsepBESEBD Imﬁlttb&t micreceBputey @ﬁ%ﬁsl n the

noni torﬁd 1% \mét ﬁ*&Srﬁ%lgn@f%ﬁuEﬂoﬁh%et m croconputer systemthat a

power shut™"down i ST nm M Croconput er assunes-an appropriate
node, i.e. stop, halt, watch, standby etc. wherein certain paraneters

Vgl/vg‘raslWl*géuri;Etgléﬁeoworn@‘swﬂched/@fﬁtdﬂ mtgmmgtgd e ithe i-ﬂevoitcslmpl ruteer

oMl Sisabpearss diode Tt eraviase 1L gidiale: balh r TP W, i BRC:

down. Iimterruptiennw afr shiort duratidn between e.g. 32 ms to 273 ms,
capacitor C1 will not discharge _below the turn on potential of TR1 base
emitter juncti'on Thus when the supply returns immediately, TR1 turns
on, since the base emitter junction has remained conductmg due to the

io potential on C1. With TR1 on, the circuit fails to produce a RESET pulse

upon resumption of the supply voltage. For power interruptions that
-occur without the +5 volts supply disappearing the circuit again fails to
produce a RESET pulse upon resumption of the supply voltage.

1s To overcome the limitations of AC power failure detection and to-
generate an earlier indication of AC failure, a power failure control
circuit: accordmg to the invention is provided.

A power failure control circuit, comprising a first signal generator,

20 senses the application or cessation of AC power and produces a first
control signal. This first control signal is coupled a second signal
generator. The second signal generator produces a.second control signal
responsive to the first control signal. The first and second control
signals are coupled to inputs of a microcomputer and provide controlling

- . 25 functions in accordance with-the status of the AC power supply.

FIGURE 1 lllustrates a prior art reset circuit.
'FIGURE 2 illustrates a power supply wnth a power fanlure control circuit
according to the invention . :
30 FIGURE 3 illustrates a mlcrocomputer and a detalled embodlment of the
power failure control circuit of Figure 2
FIGURE 4 illustrates waveforms at AC power loss.
FIGURE 5 illustrates waveforms at AC power up.
FIGURE 6 illustrates waveforms at AC power interruption.
3s : -
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.an _exter nat AC_SUDRDL Y rruption, may prove |nsen3|t|ve i f t-he
-detection level Ts set to cope W|th t he nor nal supply | oad varii atlons

> " In the power supply of FIGURE 2, the 120 V AC, 60 Hz mains supply is
stepped-down to 13 volts by a transformer Ti. The 13 volts is full
wave rectified and heavily filtered by a-capacitor C807, 3,300 -
microfarad, to generate -an unregulated, +18 volts DC supply. This
5 +18 V supply is coupled through a current limiting'resistor R802 to
power various motor circuits of the VCR.

"2 as aV Hb grygg Ioadlng may vary significantly with '
oper‘ati onal ‘ WD%QZQ nitoring4 DC power supply vol tageA(Be;lgggct

The +18 volt supply is also coupled via a fuse F to filter capacitor C808,

100 microfarads, and. various voltage regulators. The +18 volts feeds a
10 +6.6 volt series pass regulator, the output of which is filtered by an

inductor L803 and a capacitor C809, 1,000 microfarads. .

The +6.6 volt supply is continuously available and is termed an EVER
supply. This supply is available continuously, whether the VCR powered
15 ON (run mode) or OFF (standby mode). :

The +6.6 volt supply is coupled to a +5 volt redgulator to generate a
continuously available +5 volt (EVER) supply. This supply powers such
circuits as the IR remote receiver and the STOP and RESET signal

20 generators shown in FIGURE 3. Capacitors C809 and C810 are of large
capacity which is sufficient to maintain DC supplies and circuit
operation for approximately 80 milliseconds after an AC input
interruption. The waveform A in FIGURE 4 depicts: the +5 volt supply and,
indicates that the supply is sustained from t1 to to, approximafely 80

25 to 140 milliseconds after the STOP ‘signal, waveform B, has decayed to
approximately 70% of the peak +5 volt value. Time t1 represents' the
approximate point at which the mlcrocomputer detects a STOP sngnai
and ceases program execution. :

30 The +5 volt supply is coupled through an on/off switch to generate a
switched +5 volt supply (+5V SW). The on/off switch is responsive to a
power ON/OFF command signal generated by the microcomputer, shown
in FIGURE 3, in response to either an IR remote control or, keyboard

* power off command generated by the user. The microcomputer ON/OFF
3s command is a low logic level, zero volts, for power ON, and a high Ioglc
‘level, +5 volts for power OFF. -
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Moni tor i Ag mah-Ac—~st er rectification, fllterlng and possi bly
regul ati on TMSISHEE)T]\"és t an AC suppy failure after. an undeBCrAalﬁGy330
Jd ong perl s el dpsed. In-fact the cessation df the AC i nput-

supply wilk ' y the drop ‘of progressive di sappearance of the
10 -nonitored DC supply. The tine period.between-the AC supply fail ure and

b oy 88748 SRR SRERN BoWRr<CFuEPI Bat SIobBRunRl Ty pntpeudd

bat t erl‘dé}Fhrld $witgleed a0nie Ehpmpmysnmneqooﬁsuherb&m Ve&t I%mif size |/

\I:ol u(rjre penal ties. 15 Figure 1 shows a prior art reset circuit for a
ey di'splay board m cr oconput er used n a cqQnsuner, VCR, The
purrﬁoseRosmtﬁhgdcﬂ- cNi fegldatcf takes tbgi usregu Etﬁ@r‘*‘s 3( URRY A and at

power néfatds! 8" switBRBE" +9 V Swt\%l'ta@é it |§eaﬁryaWaﬂaMG3rdmh’fg)W'ER
RESET p ?
| on or run mode of operatlon To accomplish this switching, the 9V

regulator is .made responsive to the power ON/OFF signal.

10 The +6.6 V supbly is coupled to a +5.6 V regulator to generate a

+5.6 volt backup supply for the microcomputer. At power down or during
a power interruption, this supply is sustained by capacitor CX41, 6,800
microfarads, which is connected to the regulator output. Capacitor

_ CX41 is coupled via diode DX81 and' provides several minutes of backup

15 supply current to the microcomputer.' The normal supply for the
microcomputer is Vcc and is generated at the emitter of transistor
QX80 which is coupled to the +6.6 V and +5 V supplies.

Failures or interruptions of the AC power input are detected by an
20 inventive STOP signal generator 100 of FIGURE 3, which generates a
- STOP signal output. The STOP signal is +5 volts when AC power is
present, and decays towards zero volts when more than two input AC
cycles are missing. Generator 100 is connected to the 13 volt AC supply
which is half wave rectified by a diode DX20 and one of the bridge
25 rectifier diodes of bridge DB804. The voltage is level shifted down by
voltage divider resistors R803 and RX12 and coupled to filter capacitor
CX8 by diode DX20. Diode DX20 in combination with CX8 form a charge
pump circuit where, in this instance, positive voltage peaks rapidly
charge CX8 positively via resistor R803 Diode DX20 is reverse biased
‘30 'by the voltage on CX8 during the negative AC cycle penod which results
- in a discharge path for CX8 via 'RX12 and the input |mpedance of Q1. The
charging time constant of the charge pump circuit is largely determined
by R803, 47 kilohm and capacitor CX8, 0.1 microfarad, and is
_ approx:mately 4.7 milliseconds. The discharge time constant is .
3s significantly longer than the charge time constant. It'is largely
determined by capacitor CX8, and the parallel combination of RX12 and
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-VWhen t he.

=ct ed or the up'ply. is resuned, the povyer
. supply pro uce -ll\,hl ch feeds the circuit. Transister TRk |85;6 g?fo
si nce-the e on Cl is Iess than t‘he vol t age. reqwred to turn-on the

b
supp oI %%‘q"”mq"ép&? B, EPRER Pl e bl el Gurilny Udd 20
t he Slm@ﬂyenﬂtteagteswtamoer)pomhpmm tinkg m;hamelmayeheewtprgylraated to

 Pormi k5, ifBophs; Ve, ¥aRte M crltep ofity, reiant 1Rt ML,

vol t s. approximatety si@ ttoh t.he RESET line to zero volts, capacitor Cl starts

toscharge- to a voltage level Vc, determ ned by voI tage divider Rl and

e BB charge e Moo a SRS A il hodsh, 855 héch om0
iglrog' ¥%W§%oﬁzwltﬁhﬁa%§§ hagagllp sélectedc fsr tél@;ﬂ?ﬁSElfehnge oropeet ow, near
_regulatlon The short discharge time constant provides a rapid drop in ‘
, ~ stored potential when a few cycles of the input AC are missing. This
10 requirement for rapid decay is contrary to the requirements of a filter
capacitor in power supply. - In a typical power supply, DC supply ripple is
to be minimized by selecting filter capacitors to provide a’ discharge
“time constant of many, often hundreds, of input AC cycles. The use of a
, short discharge time constant provides a rapid indication of an input AC
15 interruption within a few cycles, which otherwise is not achievable if

the monitored .DC voltage is part of a DC power supply.

The voltage developed on CX8 is connecfed to a sense terminal at the

base of transistor Q1. The STOP signal is generated by the emitter
20 voltage of transistor Q1 and is fed via a series impedance resistor

RX22. '

According to an inventive aspect, the STOP signal is connected to both -
. an input pin 18 of the HD 404729A873 mlcrocomputer shown as 400 in
25 FIGURE 3, and a RESET sngnal generator shown as 200 in FIGURE 3. When
~ an AC interruption of a few cycles, e.g. two occurs, the STOP signal .
i, decays rapidly towards zero volts on a time constant of approximately
45 milliseconds. The + 5 volt circuit supply to the STOP and RESET
generators is sustained by capacitors €809, C810 and CX5. The
3o microcomputer samples input pin 18 periodically, and when a drop in
STOP voltage is detected, the microcomputer is programmed to enter
the WATCH mode initially, followed after ten minutes by the STOP mode.
The mlcrocomputer WATCH mode mhnb:ts all input sampling and ceases
instruction execution ‘and stops the internal oscillators with the
as exception of a timer which generates input polling -once per second. In
" addition the WATCH mode retains various internal data. In the STOP
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mode, mstructlon execution ceases mput samplmg is mhlblted and _ o
various internal data are lost. The WATCH and STOP modes are

. terminated by a +5 volt pulse applied to the RESET .input of the

10

microcomputer. __D_dring an AC interruption or absence the

microcomputer power is sustained in excess of ten minutes by
capacitors CX5 and CX41.

The inventive RESET signal generator 200 receives an input from the
STOP signal generator and -produces a RESET output signal which is
connected to the RESET input pin 47 of the microcomputer. The STOP
signal is coupled to the base of an emitter follower transistor Q2 via a

. series resistor RX49, 100 kilohms. The transistor Q2 is cut off since

15

20

25

the voltage applied to the base terminal is essentially equal to the
emitter poténtial due to RX46 and CX6. When the STOP signal generator
detects an input AC interruption, the STOP signal falls towards zero
volts which is coupled to the base of Q2 and results in a voltage of
approximately 0.7 volts at the emitter. This emitter potential is
applied to capacitor CX6 causirig it to discharge, via Q2 emitter to
collector, from approximately 5 volts to approximately zero volts. The
voltage on CX6 is coupled to transistor Q3 base terminal via resistor
RX52, 56 kilohms. The collector of Q3 is connected to load resistor
RX50, 8.2 kilohms, capacitor CX5, 10 nanofarads and the RESET input pin
47 of the microcomputer. When the voltage on capacitor CX6 has fallen.
by approximately 0.7 volts, transistor Q3 turns on and the potential at.
the collector terminal rises rapidly to + 5 volts, chargmg CX15 and
applying the voltage to the RESET input, whlch causes the

‘microcomputer to enter the Reset mode. An AC interruption of two

cycles is shown in FIGURE 6A which depicts the STOP signal at pin 18 of

the microcomputer. At time t{ capacitor CX6 starts to discharge from

30

approximately 5 volts. Three AC cycles later, at time t2, the AC supply
is restored and the STOP signal is rapidly charged to 5 volts. The

| microcomputer samples the STOP signal periodically and when the STOP

35

signal is between 0.7 Vcc and 0. 3 vec - - the microcomputer is

.programmed generate a WATCH or STOP mode instruction approximately

at time t3. The RESET signal is generated responsive to the AC
interruption. The RESET signal is depicted in FIGURE 6B which shows at
-
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- di sappears, 'jl odmmw--des a di schar ge path for Cl. However, RCA bt’}%%
interruption At i on bet we€n e. g- 32 m;to 273ms .
'Gapam tor CL wi II not di scharge bel dw the turn on potenti al -of TR1: base
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upon r% #R” g‘g&%ﬁ“B%Vt VO'At g%‘ﬁd F tﬂﬂ&’em |85 thidpt iggns t hat .-

ecircult again fails to

occur W tS Su

pr oducemthESEmdﬁuI'%edep@ﬁede Qﬁﬂ.\!eﬁﬂn lﬂ?efﬁ/ﬁls s f7vol tage. 15 To
overconme the limtations of AC power failure detection and to generate
an earlier indication of AC failure, a power failure control circuit

accordM@qrb theeACh Rierruption; ofr absaege is terminated or when power is
- initially applied, the STOP signal generator produces a +5 volt output,

indicating the presence of an AC input supply. The STOP sngnal shown
FIGURE 5A is advantageously coupled, as before, to both the |
10 microcomputer input pin 18 and the RESET signal generator. The +5 volt
STOP signal turns off transistor Q2 which allows capacitor CX6 to
charge, via resistor RX46, 1 kilohms, towards the +5 volt supply. During
the charging period of Capacitor CX6, transistor Q3 remains conducting
and the collector terminal remains at approximately +5 volts. This +5
15 volts is coupled to the RESET line and constitutes the microcomputer
| RESET pulse shown in FIGURE 5C. The RESET pulse is specified to have a
- minimum duration of at least two cycles of the miCrocomputer.
oscillator, which 'in this ‘application is approximately 61 microseconds.
After a time period of about 80 milliseconds the voltage on CX6 has
20 risen and is sufficient to turn off transistor Q3. With transistor Q3
- -turned off, capacitor CX15 is discharged, via resistor RX50, to zero
volts. Since the RESET line is connected to CX15, the RESET signal falls
to zero volts which terminates the microcomputer RESET mode, and:
allows the execution of the internally stored program.
25 _ B .
FIGURE 5 depicts various waveforms after power up time tg. FIGURE 5A
shows the STOP signal which is almost full amplitude within the period
of the first AC cycle after time tg. The time to reach full amplitude
will depend on both the charge time constant and the relative phase of
30 the AC supply at time tg. FIGURE 5B shows the rise time of the 5 volt
supply at time to. FIGURE 5C depicts the RESET generator output signal
pulse. The _pulse starts shortly after time {9 and continues at the reset
level until time t{ producing 'a'duration of approximately 90
. milliseconds. ~ The fall time, t1 tot2, is approximately -15 milliseconds
35 which is within the maximum value specified for the microComputer; '
pamal recitation of the mxcrocomputer

_ specnﬂcanon whlch states that the minimum RESET pulse width must be equal to or greater than
two cycles of the microcomputer clock oscmator which in this apphcanon is 80 microseconds.

IThis Sheet Has Been Rep Iacec




A power failure control circuit,. conprising a first signal generator, 20
senses th cessation of AC power and preduees- af@ASR6:330
:confrel ’s control signal is coupled a second si-gnal .

The Si gn

gengr ator. The et al generator produces & sécond eontrol signal
responsi,ve.to e t ; kS’ cm%d I
signal s '?;ﬁ én\':?f’utb‘feedéfébi- UHT E‘%ﬁﬁ%b?&%ﬁb‘{ﬁﬁ&aﬁ@&?gw e ggm ;gl ling 25
2 u_nlclt i anicrocomputedaan cearlier indicatianuof cimatiaenl BowePWRIH SUPPlY FI GURE
! “%{}\feﬁrﬁéﬁ bot %sﬁ?ﬁ fi65chah’ figrovide By GiReuits, Sueht 2l ¢Raf pPover
| jpon, than, de by i
30 Fl e in?%lﬁé%aés hiah Pk the At ofca LSCBOWRS PN of ¢ ho

pove! O‘;vii'lidaqé?Ag mﬁg @rarlﬁgf ggléﬁefﬁtgiﬁl&w ‘?E%_rtlxlzonitﬁtﬁb’RE:dnﬂrb!c signalses
up. indicating” supply status, may result i 'gredier dedighiatitaad® i_r?tthéc power
selection of circuitry, and components: required to provide back up '
supplies to the microcomputer at power down or during an AC
interruption. The STOP signal generator indicates the presence of the
'AC supply in approximately one cycle’,‘ and a supply interruption or
absence within two cycles‘fv The RESET signal generator will generate a
" RESET pulse for AC supply interruption of a few cycles, e.g. two cycles.

10

* " 'reférs to the input AC power supply, and could

“Spproximately one cycle.. :
Je more accurately expressed as.follows, “within app.rcmmately one cycle of t

supply..”.

'@ .

he input AC power

the input AC power supply”. The STOP signal
value when the AC supply is connected and fa

interrupted.

* within two cycles " may

‘be similarly changed to read "within two cycles of
is an analog voltage which rises rapidly to a peak
lis to zero when the AC supply is disconnected or
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illustrates waveforns at AC power interruption. 35 T T

THIS SHEET HAS BEEN 10, .7 RCA 80330

Wt e e - n|||||| m I mm-

1. An apparatus comprising:

a microcomputer system (400);- _

an AC power source (120 VAC); characterized by

a first signal generator (100) having an output signal (STOP)
which indicates a status of said AC power source as belng mdncatlve of
one of the presence and absence; and

a second signal generator (200) coupled to said fll’St signal
generator (100) having an output signal (RESET) responsive to said first
signal generator (100);

said first (100) and second (200) sngna! generators bemg coupled

to said microcomputer- system (400) to provide controlling functions in

15

20

25

30

35

accordance with the status of said AC power source.

2. An apparatus in accordance with Claim 1, characterized in that

said first signal generator (100) output is a first signal (STOP) of

duration -that indicates the presence of said AC supply, said first signal
being coupled to said microcomputer system (400) causing normal
program execution to cease with the termination of said first signal.

3. An apparatus in accordance with Claim 2, characterized in that
said second signal generator (200) output signal (RESET) is a pulse
generated responsive to start and end points of said first signal, said
puilse being coupled to said microcomputer system causing said
microcomputer system (400) to reset.

4. An apparatus comprising:

an AC voltage source;

a. microcomputer system (400) wuth a reset input (pin 47) and at
least one other input (pin 18); characterized by

‘means coupled to said AC source for generating at a sense
terminal a potential responsive to the periodicity of the AC voltage;

a first transistor means (Q1) having a control terminal coupled to
said sense terminal, said microcomputer system (400) input terminal

~ being coupled to an output terminal of said first transistor means (Q1)
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FI GURE 2, the 120 V AC, 60 Hz mains supply. is

TR ?tﬂllmﬁlllfﬂlﬂ MIT Il Hense SW

to generate an unregul ated, +18 vol tis "'DC. suppl yc Thig" 55 +18 V supply is
coupl ed t hrough a chlrent Iim’ti g resisto ower var ous frot or

ci rcui t§°'bqutﬁ§t'WR° angesTHe saig pefential, Wﬁl{,sem%%dcﬂﬂﬁf%@fvpa € fuse F

to filteysthna(da0y t6568ase nodAnAl ?rog:émr eslecution responsiveotd agid -
r egul ators[mﬁhel +18 volts feeds a +6.6 volt series pass regulator; the
out put Bis filtered by an I nductor L803 and a capacitor C809
1, 000 ni cr of & sgéeond tranEistor6means {Q2)phavings ac finst teomingl goupledite and

\IMS1eE emg%h@n %%ompugélpg%&mhﬁufsquwnég aO\égl | abl ﬁdgontl nuously,

a flI’St resistor (RX46) and first capacitor % S?) coumfeg in series
at a circuit node to which a second terminal of said second transistor
means (Q2) is coupled for providing a charging current path for said
-first capacitor (CX6) by said first resistor (RX46) and a discharging

10 current path provided by said second transistor means (Q2); and
a third transistor means (Q3) having a control terminal coupled to
~ said second terminal of said second transistor means (Q2) and being
switched on and off responsive to charge stored by said first capacitor
(CX6), an output terminal of said third transistor means (Q3) being
15 coupled to said_microcomputer (400) reset input for applying thereto a
pulse to cause said microcomputer system (400)to .reset. -

5. An apparatus comprising:
a microcomputer system (400);
20. an AC power source (120 VAC); characterized by :
' a signal generator (300) having an output signal which indicates
within- a few cycles one of the resumption and interruption of said AC
poweér source, _ :
said signal generator (300) output signal being coupled to said
25 - microcomputer system (400) causing normal program execution to be
controlled responsive to one of the resumption and interruption of said
AC power source.

6. * An apparatus in accordance with Claim 5, characterized in that
- 30 said output signal causes said microcomputer system (400) to reset.

7. An apparatus in accordance with Claim 5, characterized in that
said output signal causes said microcomputer system (400) to enter a
mode wherein all normal program execution ceases.
35 " :
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O B o AR ) SRBHALRS SR 5, SRfefidly i fra

i né er r utiicbroutpot signaf causes said Goidtocoduputer ssystem 5 408)t tas .gntey and

I ndi cat gs., Lhe Supply LRed.f err [er&] xi mately
80 25 ﬁ%téﬁ(a)ﬁﬁ% @g@%ﬁ%sﬁgﬁrﬁgfbﬁhg%cbggp ghgf‘ éﬁé@%% o?"rir%lj B‘?eﬁggkgecayed
to inputo potling | is BuEtainedie peak +5 volt value. Time t[err] represents
the g approxi mat e point at which the mcroconputer detects a STOP si gnal

d S : tion, 30 he +5 I N | h
32, 01(‘: fe asﬁftﬁb‘.’? ' éneae\égértuaghgnin accor aﬁce with &la‘:‘l%%,ychgraccﬁgﬁzgg fr_lhr_tﬁgg an
microcomputer system (400) enters a stop mode following_ a '

predetermined watch mode period.
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'swi t cheds +5 vol t suppl y (+5V SW. The on/off switch is responsive _6 a__
powe’ O\I/G:F command. si gnal generated b‘y3the mcrocorrputer “shoyRCA 8533'9

FI GURE 3, tn response to either an IR renmote control o keyboa’r,d. ‘power
of f conman Iﬁen re.{, §¥E'& e user. The mcrocorrputer O\VG:F 35 conmmand is
a |l ow | ogi Volits, for power ON, and a high Iog| o .IVeveI ,
+5 volts f ABSTRACT _

A VCR or other microcomputer controlled equipment may be
" subjected to AC supply interruption resulting from many causes, such
s as, plugging or unplugging the AC supply with the unit switched on,
contact bounce on the AC power switch, AC supply drop outs caused by
heavy load switching, lightning etc. Short term AC disconnects should
not result in the VCR user settings being lost or the user having to
~ manually reset the control system to restore operability. To gain the
10 earliest indication of imminent supply interruption, the AC supply is
monitored (Q1) and a control signal (STOP) is produced that instructs
the. microcomputer system to save current parameters and assume a low
power dissipation mode. With the reappearance of the supply, a RESET
signal is generated (Q3) which enables commencement of the
15 microcomputer system. AC interruptions as short as two cycles are-
detected and STOP and RESET signals are produced.

Figure 3

s Sheet Has Been Replacec

N I|

s



. 14 O
5 " . The +5 V SWsupply powers c(?rcmcue,mat is operative onI y “when

.the ' - VCR is switched on.
s A switch u 9 @@ t akes the sngag-ubased + 18:V supply and '
generates a W \Vvol tage that is onky available during VIR

on or run
regul at or

supply is

The supply iweEuétad of f when the VCR"i s of f.

nmpde ot 0p&ration] To acconplish this switching, the 9V |
I S made responsive to the power OV OFF signal. 10 The +6.6 V

coupled to a +5.6 V regulator to generate a

+5V

D1 R1
1N4148 > é 10KQ.

R4
29KO RESET OUTPUT

17(3;1 |
Ve . .
T AWV TR1
¢t | R2 2 L
47uF 2.2KQ o.lomF—l—
FIG. 1
- PRIOR ART
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+5.6 voli backup supply for the mcroeo é{ At power down or during

a po'wer interruption, this supply is su ned by capacitor Cx41, 6,800

m crof-arads, which is connected to the reguif ator- -out put . Capaci tor S TCX41
i¢s coupled via digde DX81.and provides several m:nutes of . backup 15 suppl y
current to Hhﬁéﬂéﬁ@ﬂ%mﬂl r. The normal supply foor the m.cr oconput er
.is Vcc andji s gpimagend at {the emtter of transistor QX80 which is
coupled to| 5 V suppli es. Failures or interruptions of
the AC power input are detected by an 20 inventve STOP signal generator
100 of FI GURE 3, which generates a*  STOP si gnZI out put. The STOP signal
Is +5 volts when AC power is present, and degays towards zero volts
when nore than two i nput AC cycles are msking.] Generator 100 is
connected to. the 13 volt AC supply whi ch i wave rectified by a

di ode DX20 and one of the bridge 25 rectifier Beotlegd of bri dge DB804. The
voltage is |level shifted down by :
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“vol t age divider resistors R803 and RX12 coupled to filter capacitor
CX8 .by di ode DX2 Diode DX20 in conbinati with CX8 forma charge

_punp R SEEN this instance,. positive vol tage peaks rapi dhy
qharg*%éwﬁmgve l'yjvia resistor R803 Di ode DX20 i s reverse bicased 30
by the - x8lduring the negatlve AC cyclie period which results

i npedance of QL. The
is largely determ ned
rofgrad, and is '

in a di scharge path for CX8 vja RX12 and the |nput
charging time constant of theg(ﬂ]arge 7]
by R803, 47 kil ohin and capaci&@ CX8, P
approxi mately 4.7 m||ISEC(i tiggconstant is 35

significantly longer than ' me consea@mt. It is largely

: g
~ determi nedi by capacitor CXﬁl_aﬂd_t_h_e_-p__a_Lal l el conbination of RX12 and
= § ' . '
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h g

t he i nput i npedance of Q1 (

%ﬁ‘h#|

t
ancéamay be apprOX| mated to

6 . he product or current gain

and emtter resistance), which i i

45 | I seconds The discharge to c'nar% t me constant Fatio-is thus

appr oxiprretety—t0—to—t— 5 The di scharge tine constant i s advantiageodusly

chosen FU’S@@EETIB”BEN conpari son- with val ues-usual’l y sel ect ed- f'or

supplyjfil tﬂﬂlﬁﬁ%r pre-- regul ati on. The short di scharge tine constant
S artaprd drop in '

provid

FIG. 4
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stored potential when a few cycles of the |§p QAC are mssing. This 10
requi renent for rapid-decay is co L 300 th equirenments, of a filter
=capaci‘tor in power supply. In at pﬁ, ggwer supply, DC supply ripple is
to be mnlmzed by selectlngfllt 9 tors to prowdeadlscharge

tinme c ant N Pften hundreds, of input - -AC cycl es. The use of a
short ﬁ#ﬁ ohstant provides a rapid indication of an input AC 15
|nterru tio 1023 w cycl es, which otherw se is not achi evabl e if

the nonitored DC voltage is part of 0\ supply. - The vol t age
devel oped on CX8 is connected to a'sF?ﬁeVg nal at the base of _
transistor QL. The STOP signal is generated by the emtter 20  voltage of
transistor QL and is fed via a series inpedance resistor RX22. '
According to an inven{/i ve aspect ,' the STOP -si gnall S i:onne(l:t ed tlo bot h

|
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an i nput pin 18 of the HD. 404729A87S n1crg%£éputer shown as 400 in 25
FI GJRE" 3, and a RESET signal geneRGA®6330own as 200 jn FI.GURE 3.- Wen
«an AC iaterruption of a few cycl esWEEeyal.two occurs, the STOP s;gnal S
decays rapidly towards zero vol t SHEET6CFiére constant of apprOX|naier
45 n1II|seconds The.+ 5 volt circuit supply to the STOP and RESET

- gener mtﬁgﬂ d by capacitors €809, C810 and CX5. The 30
mcro Ies Jnput pin 18 periodically, and when a drop in
STOP Itaae [ s deteetled, the nicroconputer is progranmed to enter t he
'WATCH node initially, “followed after ten ninutes by the STOP node. The
m croconput er WATCH node inhibits all input sanpling .and ceases

instruction execution and stops thFi roml oscillators with the 35
exception of a tinmer which generat [Epol | i ng once per second. In

addition the WATCH node retains various internal data. In the STOP

v | | |

| SRR A S | I I
5-'L‘ - - —-
A STOP 1’-—--—1-——1-——1—— —{——-
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7 T D A5 ’ '
svarious internal data are lost. The WATCH and STOP mde@%LAgEMEmgﬂﬁg
by a-+5 volt pulse applied to the RESET input of the | m cr ocanput ef .
During an AC interruption or -absence the 30 AUB 1996
_ T 1

10

15

20

25

- 30

35

#®de. instruction execution ceas?'séOﬁrf-ﬁBQ—s&rrp

And
bt ed

]

MICROCOMPUTER POWER FAILURE CONTROL CIRCUIT

- This invention relates generally to the start up and shut down of a

microcomputer system at power supply cessation and resumption, and in -

particular to the generation of a RESET pulse in response to short

duration AC power interruption.

In a consumer product, such as a VCR, a microcomputer system may
drive a fluorescent display and control multiple functions such as on-
screen programming, tuning and channel -numbering, audio and video

‘switching, servo mechanism control and motor control logic. When' the .

AC supply is connected or the supply is resumed following a
discontinuity, it is essential that the microcomputer be powered up or
reset in a prescribed manner in order to avoid possible physical damage
to the mechanism or recording medium, and user inconvenience and
annoyance. In a consumer environment a VCR may be subject to AC
supply interruption resuiting from many causes, such as, plugging or
unplugging the AC supply with the unit switched on, contact bounce on
the AC power switch, AC supply drop outs-caused by heavy load
switching, lightning etc. Short term AC disconnects should not result in
the VCR user settings being lost or the user having to manually reset
the control system to restore operability. To satisfy these
requirements it is often necessary to monitor for supply interruption
and produce appropriate control signals such as stop, halt, watch, etc.,
and at the reappearance of the supply to génerate a reset signal
appropriate for the microcomputer system.

One method employed to detect AC supply interruption, and imminent
power supply failure, is by monitoring one of the DC power supply
output voltages. A drop in the monitored supply voltage signais to the
microcomputer system that a power shut down is imminent. The
microcomputer assumes an appropriate mode, i.e. stop, halt, watch,
standby etc. wherein certain parameters values are stored in non-

. volatile memory. Usually the microcomputer power is sustained by a

backup system such as a battery or a large value capacitor for a period
sufficient to perform an orderly shut down. In a consumer product, such

i
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5 ni*cFoconputer power is sustained in excess of ten Wi RERIAGEMENT SHEET
®capaci tors*CX5 and Cx41. The i nventive RESET sigmal[  generator 20 :
receives an-input fromthe STOP signal generator gn g@%ﬂé% RESE
out put signal which is 10 connected to the RESET inpyt {pin of the

m croconputer. The STOP signal is coupled to the RBa ' .
follower transistor 2 via a series.resistor RX494 100 kil ohns. The
transistor Q@ is cut off since t he vol tage appli ed™TO The base term nal
is essentiallyagauafCRO pold@r suppBidaditiy Redye Rhiyakigdificahtly RXHG opaeationdl \Wen

the STOP signal,ggneighal rﬂénito\?iﬁﬁ;f%%%#ef‘%ﬁ@g@%éé g8 to thgtgg%é tég( r%%logn g
upl

Teati ts i n & valG YElr mtermuptan, JRRYRINS (DSaNSIBNR I e CelPatin: up i <
em tter potentisat to xope withtheeprmal cupaly load Gxdationgsing it to di scharge,
via 2 emtiser to collector, fromapproximately 5 volts to
approxi mat el y 3fffo¥iht n ABCsupply after rectification, filtering, and possibly
regulation, will only detect an AC. supply failure after an undesirably
long period of time has elapsed. In fact the cessation of the AC input
supply will be indicated by the drop, or progressive disappearance of the
10 monitored DC supply. The time period between the AC supply failure and
the DC supply disappearance may be maximized by the selective use of
battery or capacitor back up of specific system elements. However,
both batteries and large value capacitors may represent both cost and
size / volume penalties.

15 :
Figure 1 shows a prior art reset circuit for a key display board (KDB)
microcomputer used in a consumer VCR. The purpose of this circuit is
to monitor a power 'supply voltage and at power up, or after a power
‘interruption, generate a microcomputer RESET pulse.

20

. When the AC supply is connected or the supply is resumed, the power
supply produces + 5 volts which feeds the circuit. Transistor TR1 is off
since the voltage on C1 is less than the voltage required to turn on the
base emitter junction of the transistor. With TR1 off, the +5 volts

25 supply voltage, will charge C2 via RS5, causing the RESET line to be at

the supply voltage. A microcomputer may typically be reset by a
potential equal to supply voltage applied to the RESET input and it
remains in the reset condition until the RESET line switches to zero
volts.

30

To switch the RESET line to zero volts, capacitor C1 starts to charge to
a voltage level Vc, determined by voltage divider R1 and R2. When the
voltage on capacitor C1 exceeds the base emitter turn on potential of
TR1, the transistor switches on, drawing current from the supply and
35 C2. The discharge of C2 forces the RESET line to a low, near zero volt



>

20 Vvoltage on CX6 is coupled to transistor B base tlen e . Stior
*RX52, 56 Ei'l ohns. The caol Fector of @B is connected t |R§EER¢EM$@}§6§ETS
RX50, 8.2 kil ohnms, capacitor CX5, 10 nanofarads and tlhd RESET input fir
47 of the microconputer. Wen the voltage on capacitdr JCXBOAISG 1896 er -
by .approximately 0.7 volts, transistor B turns on arnd Jt he potential jatf 25
the-collector termnal rises rapidly to-+ 5 volts, charging CXI5 an

appl ying the voltage to the RESET input, whdch caused. the nicroconmjut er
to enter the Reset nobde. An AC interruption of two cycles is shown in
FI GURE 6A whic Let [ ' 8 qf . the m croconputer.
At tinme t[err] 8%%%& 3’#’“@%5"%93’.@59@3“8?@%%&3@,@“? 3‘6%%'&0085@"‘6% M| y 5
vol ts. Three A §XacHte the Jptergal insfuction sefe AC supply  is restored and
the STOP signal is rapidly charged to 5 volts. The m cr oconput er

bet ween 0.7 VCgiadeOrsS diftfe D1 praGidss 4 r%geba{hsfor c1 P GNEVErS
a VWATCH or gTO%wt%Eggﬂénh?s?/ r(#Cs Io?t”d&r%‘t)iggxtlagtévs’{z%n e.g. 32 ms to 273 ms, |
capacitor C1 will not discharge below the turn on potential of TR1 base
‘emitter junction. Thus when the supply returns immediately, TR1 turns
on, since the base emitter junction has remained conducting due to the
10 potential on C1. With TR1 on, the circuit fails to produce a RESET pulse
- upon resumption of the supply voltage. - For power interruptions that
occur without the +5 volts supply disappearing the circuit again fails to

produce a RESET pulse upon resumption of the supply voltage.

sanpl-es the ST@heén Wdlpower iie Hvitthed ¢ Gr\iRRSrIdIEd, SIAF the +5vBRAL 'pgenerat .
e

15 To overcome the limitations of AC power failure detection and to
generate an earlier indication of AC failure, a power failure control
circuit according to the invention is provided.

A power failure control circuit, comprising a first- signal generator,

20 senses the application or cessation of AC power and produces a first
control signal. This first control signal is coupled a second signal
generator. The second signal generator produces a second control signal
responsive to the first control signal. The first and second control
signals are coupled to inputs of a micrb'computer and provide controlling

25 functions in accordance with the status of the AC power supply.

FIGURE 1 illustrates .a prior art reset circuit.
FIGURE 2 illustrates a power supply with a power failure control circuit
according to the invention .

30 FIGURE 3 illustrates a microcomputer and a detailed embodiment of the
power failure control circuit of Figure 2
FIGURE 4 illustrates waveforms at AC power loss.
FIGURE 5 illustrates waveforms at AC power up.

FIGURE 6 illustrates waveforms at AC power interruption.
35 :



at time - anal | | REPLAC] ,
35 at tine t3. The RESET signal is generated responsive o .LAC%ME_NT SHEET
Yinterrupti on. The RESET signal is depicted in FI GURE 6B whi gh:- shows at

8 t4'the start of rising edge of the signal. A valid RE}: p&I0sAUGi 998

&

greater than two clock cycles ( 80 mcroseconds) at 0.8 exists betwegn
interval ts and t6. A valid fall time of less than 20 niljliseconds 13
deDi ct ed’.bet ween '

4

in the power supply of FIGURE 2, the 120 v AC, 60 Hz mains supply is
stepped-down to 13 voits by a transformer T1. The 13 volts is full
~ wave rectified and heavily filtered by a capacitor C807, 3,300
~ microfarad, to generate an unregulated, +18 volts DC supply. This
s +18 V supply is coupled through a current limiting resistor R802 to
~ power various motor circuits of the VCR.

The +18 volt supply is also coupled via a fuse F to fllter capacitor €808,
100 microfarads, and various voltage regulators. The +18 volts feeds a

10 +6.6 volt series pass regulator, the output of which is filtered by an
inductor L803 and a capacitor C809, 1,000 microfarads.

The +6.6 volt supply is continuously available and is termed an EVER
supply. This supply is available continuously, whether the VCR powered
15 ON (run mode) or OFF (standby mode)

The +6.6 volt supply is co_upled to a +5 volt regulator to generate a
contiriUously available +5 volt (EVER) supply. This supply powers such
circuits as the IR -remote receiver and the STOP and RESET signal
20 generators shown in FIGURE 3. Capacitors C809 and C810 are. of large
' capacity which is sufficient to maintain DC supplies and circuit
operation for approximately 80 milliseconds after an AC input
interruption. The waveform A in FIGURE 4 depicts the +5 volt supply and
indicates that the supply is sustained from t{ to t2, _approximately. 80
25 to 140 milliseconds after the STOP signal, waveform B, has decayed to
approximately 70% of the peak +5 volt value. Time t{ represents the
"approximate point at which the microcomputer detects a STOP signal
- and ceases program execution.

30 The +5 volt supply is coupled through an on/off switch to generate a
switched +5 volt supply (+5V SW). The on/off switch is responsive to a
power ON/OFF command signal generated by the microcomputer, shown .
in FIGURE 3, in response to either an IR remote control or, keyboard
power off command generated by the user. The microcomputer ON/OFF

as command is a low logic level, zero volts, for power ON, and a high logic
level, +5 volts for power OFF.




31

intervals t6 ta t7. Wen the AC I nterruption or absence
swhen power "is initially applied, the STOP signal generat rngp@qEﬁés a-ﬁiT
volt output, indicating the presence of an AC input supplly.
shown - FIGURE SA is advantageously coupled, as before, to
m croconputer input pin 18 and the RESET signal generatoj.
signal turns off transistor 2 which allows capacitor CX
resi.stor RX46, 1 kil ohns, .towards the +5 vagt supply. Du |ng the charglng
period of capacitor CX6, transistor (B renmains conductin [
termnal remains at approximately +5 volts. This +5~s volts is coupled to
the RESET |ine and constitutes the microconputer RESET pul se shown in

|F| GUtREt 5C. TQFTIE%ESE‘:TW%%U bplyS BEWbig GggﬁlﬁYhﬁﬁﬁué‘oBbFHtﬁB”%rq v@“érp‘g?o }‘Cgtlon
ooy o e LTGRRl hfieRe bR ST SRS hirtht ik Bhe' Tgels of) |

mlliseconds the voltage on CX6 has risen and is sufficient to turn off _
~ transi stor €8.AV¥wilchedar8i\stregulr ttakes theuhrequdatedi + di8 Cxdupplys addschar ged,

via resistor Rybfbrated &edvitchebit f9 \BiSWevdifage that is only available during VTR
on or run mode of operation. To accomplish this switching, the 9V
regulator is made responsive to the power ON/OFF signal.

10 The +6.6 V supply is coupled to a +5.6 V regulator to generate a
' +5.6 volt backup supply for the microcomputer. At power down or during

a power interruption, this supply is sustained by capacitor CX41, 6,800
microfarads, which is connected to the regulator output. Capacitor -
CX41 is coupled via diode DX81 and provides several minutes of backup

15 supply current to the microcomputer. The normal supply for the
microcomputer is Vcc and is generated .at the emitter of transistor
QX80 which is coupled to the +6.6 V and +5 V supplies.

Failures or interruptions of the AC power input are detected by an

20 inventive STOP signal generator 100 of FIGURE 3, which generates a
STOP signal output. The STOP signal is +5 volts when AC power is
present, and decays -towards zero volts when more than two input AC
cycles are missing. Generator 100 is connected to the 13 volt AC supply

- which is half wave rectified by a diode DX20 and one of the bridge -

25 rectifier diodes of bridge DB804. The voltage is level shifted down by
voltage divider resistors R803 and RX12 and coupled to filter capacitor
CX8 by diode DX20. Diode DX20 in combination with CX8 form a charge
pump circuit where, in this instance, positive voltage peaks rapidly
charge CX8 paositively via resistor R803. Diode DX20 is reverse biased

30 by the voltage on CX8 during the negative AC cycle period which results
in a discharge path for CX8 via RX12 and the input impedance of Q1. The
charging time constant of the charge pump circuit is largely determined
by R803, 47 kilohm and capacitor CX8, 0.1 microfarad, and is
apprommately 4.7 milliseconds. The discharge time constant is

35 significantly longer than the charge time constant. It is largely
determined by capacitor CX8, and the parallel combination of RX12 and



RESET line is connected to CX15, the RESET signal faIIsnge O AL A
t er mi nat es 't he mi croconput er RESET node, and all ows the SACEM

internal'ly stored program FlIGURE 5 depicts various wavefprins-after power
up tine tq. FI GURE 5A shows the STOP signal which is al m>t3f01hu a‘[ggk,itudF
within the period of the first AC cycle after tinme to. fThp tinme to reach {
full anplitude will depend on both the ch& ge tine cons}ant—ant—tfre
rel ati ve phase of the AC supply at tinme to. FIGURE 5B shows the rise ting

BNDSHERE

of the.5 volt sup IY at tinme to. FIGURE 5C depicts the RESET generator
i

out put si gnal thguinpat

irpedanges ef Qbr(@%prgmmtﬁv et BrodUCHT tIERRd Mt i nues

at the reset ared@mittet iresistamee}, lwhichdiacthig iastducatmay wf apppoximateat &y 90

m 'l iseconds.4g hﬁillfs@bbn&é Methd lib@abge b ThARR! B RoRsMNE Falid lis itRggonds 15
which is Wth';pprsxnmaqa@ Ty, ;ill ue speC|f|ed for the mcroconputer.
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The discharge time constant is advantageously chosen to be short in
comparison with values usually selected for supply filtering or pre-
regulation. The short discharge time constant provides a rapid drop in
stored potential when a few cycles of the input AC are missing. This
requirement for rapid decay is contrary to the requirements of a filter
capacitor in power supply. In a'typical power supply, DC supply ripple is
to be minimized by selecting filter capacitors to provide a discharge
time constant of many, often hundreds, of input AC cycles. The use of a
short discharge time constant provides a rapid indication of an input AC
interruption within a few cycles, which otherwise is not achievable if
the monitored DC voltage is part of a DC power supply. '

The voltage developed on CX8 is connected to a sense termina! at the
base of transistor Q1. The STOP signal is generated by the emitter
voltage of transistor Q1 and is fed via a series impedance resistor
RX22. ' '

According to an inventive aspect, the STOP signal is connected to both
an input pin 18 of the HD. 404729A87S microcomputer shown as 400 in
FIGURE 3, and a RESET signal generator shown as 200 in FIGURE 3. When
an AC interruptjon of a few cycles, e.g. two occurs, the STOP signal
decays rapidly towards zero volts on a time constant of approximat_ely

‘45 milliseconds. The + 5 volt circuit supply to the STOP and RESET

generators is sustained by capacitors C809, C810 and CX5. The
microcomputer samples input pin 18 periodically, and when a drop in
STOP voltage is detected, the microcomputer is programmed to enter
the WATCH mode initially, followed after ten minutes by the STOP mode.
The microcomputer WATCH mode inhibits all input sampling and ceases
instruction execution and stops the internal oscillators with the
exception of a timer which generates input polling once per second. In
addition the WATCH mode retains various internal data. In the STOP
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“mode, instruction execution ceases, input sampling is inhibited and
“'various internal data are lost. The WATCH and STOP modes are

terminated by a +5 volt pulse applled to the RESET input of the
mlcrocomputer Durlng an AC interruption or absence the
microcomputer power is sustamed in excess of ten minutes by
capacntors CX5 and CX41.

The inventive RESET signal generator 200 receives an input from the
STOP signal generator and produces .a RESET output signal which is
connected to the RESET input pin 47 of the microcomputer. The STOP

signal is coupled to the base of an emitter follower transistor Q2 via a

series resistor RX49, 100 kilohms. The transistor Q2 is cut off since
the voltage applied to the base terminal is essentially equal to the
emitter. potential due to RX46 and CX6. When the STOP signal generator
detects an input AC interruption, the STOP signal falls towards zero
volts which is coupled to the base of Q2 and results in a voltage of

- approximately 0.7 volts at the emitter. This emitter potential is

applied to capacitor CX6 causing it to discharge, via Q2 emitter to
collector, from approximately 5 volts to approximately zero volts. The
voltage on CX6 is coupled to transistor Q3 base terminal via resistor

: RX5_2, 56 kilohms. The collector of Q3 is connected to load resistor

RX50, 8.2 kilohms, capacitor CX5, 10 nanofarads and the RESET input pin
47 of the microcomputer. When the voltage on capacitor CX6 has fallen
by approximately 0.7 volts, transistor Q3 turns on and the potential at
the collector terminal rises rapidly to + 5 volts, charging CX15 and
applying the voltage to the RESET input, which causes the
microcomputer to enter the Reset mode. An AC interruption of two
cycles is shown in FIGURE 6A which depicts the STOP signal at pin 18 of
the microcomputer. At time t1 capacitor CX6 starts to discharge from
approximately 5 volts. Three AC cycles later, at time t2, the AC supply
is restored and the STOP signal is rapidly charged to 5 volts. The
microcomputer samples the STOP signal periodically and when the STOP
signal is between 0.7 Vecc and 0.3 Vec - the microcomputer is
programmed generate a WATCH or STOP mode instruction approximately
at time t3. The RESET signal is generated responsive to the AC

- interruption. The RESET signal is depicted in FIGURE 6B which shows at
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: power is initially applled the STOP 3|gnal generator produces a +5 volt _
output, indicating the presence of an AC input supply. The STOP signal shown
FIGURE 5A is advantageously coupled, as before, to both the microcomputer
input pin 18 and the RESET signal generator. The +5 volt STOP signal turns
off transistor Q2 which allows capacitor CX6 to charge, via resistor RX46, 1
Kilohms, towards the +5 volt supply. During the charging period of capacitor
' CX8, transistor Q3 remains conducting and the collector terminal remains at
approximately +5 volts. This +5~s volts is coupled to the RESET line and
constitutes the microcomputer RESET pulse shown in FIGURE 5C. The
. RESET pulse is specified to have a minimum duration of at least two cycles of
the microcomputer oscillator, which in this application is approximately 61
microseconds. After a time period of about 80 milliseconds the voltage on CX6
has risen and is sufficient to turn off transistor Q3. With transistor Q3 turned
off, capacitor CX15 is discharged, via resistor RX50, to zero volts. Since the
RESET line is connected to CX15, the RESET signal falls to zero volts which
terminates the microcomputer RESET mode, and allows the execution of the
_internally stored program. FIGURE 5 depicts various waveforms after power
up time to. FIGURE 5A shows the STOP signal which is almost full amplitude
within the period of the first AC cycle after time to. The time to reach full.
amplitude will depend on both the charge time constant and the relative phase .
of the AC supply at time to. FIGURE 5B shows the rise time of the 5 volt
supply at time to. FIGURE 5C depicts the RESET generator output signal
pulse. The pulse starts shortly after time to and continues at the reset level
until time t1 producing a duration of approximately 90 milliseconds. The fall
time, t1 to t2, is approximately 15 milliseconds 15 which is within the |
maximum value specified for the microcomputer.

X partial recitation of the microcomputer specification, which states that

the minimum RESET pulse width must be equal to or greater that two cycles
~ of the microcomputer clock oscillator,which in this application is 80

microseconds '
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The inventive STOP and RESET signal generators provide the microcbmputer
an earlier indication of imminent DC power supply interruption or resumption,
than is provide by circuits, such as that shown in FIGURE 1, which monitor

‘the status of a DC power supply s voltage. The earlier generation of
‘microcomputer control signals indicating supply status, may result in

greater design latitude in the selection of circuitry, and components required to
provide back up supplies to the microcomputer at power down or during an

- AC interruption. The STOP signal generator indicates the presence of the AC

supply in approximately one cycle and a supply interruption or absence within
two cycles® The RESET signal g_enerator will generate a RESET pulse for AC

supply interruption of a few cycles, e.g. two cycles.

x .

"approximately one cycle.." refers to the input AC power

supply, and could be more accurately expressed as follows,
“within approximately one cycle of the input AC power supply. " .

" within two cycles " may be similarly changed to
read "within.two cycles of the input AC power supply". The STOP
signal is an analog voltage which rises rapidly to a peak value

“when the AC supply is connected and falls to zero when the AC supply

is disconnected or interrupted.
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What is claimed is:
1. An apparatus comprising:
a microcomputer system (400);
5 . "~ an AC power source (120 VAC); characterized by
a first signal generator (100) having an output signal (STOP)
which indicates a status of said AC power source as bemg indicative of
one of the presence and absence; and
a second signal generator (200) coupled to said first s:gnal
10 generator (100) having an output signal (RESET) responsive to said first
" signal generator (100);
said first (100) and second (200)'signal generators being coupled
to said microcomputer system (400) to provide controlling functions in
accordance with the status of said AC power source.
185
2. An apparatus in accordance with Claim 1, characterized in that
said first signal generator (100) output is a first signal (STOP) of
duration that indicates the presence of said AC supply, said first signal
~ being coupled to said microcomputer system (400) causing normal
20 program execution to cease with the termination of said first signal.

3. .An apparatus in accordance with Claim 2, characterized in that
said second signal generator (200) output signal (RESET) is a pulse
generated responsive to start and end points of said first signal, said

2s pulse being coupled to said microcomputer system causing said
microcomputer system (400) to reset.

4. An apparatus comprising:
an AC voltage source;
30 a microcomputer system (400} with a reset input (pin 47) and at
least one other input (pin 18); characterized by _
means coupled to said AC source for generating at a sense
terminal a potential responsive to the periodicity of the AC voltage;
a first transistor means (01) having a control terminal coupled to
35 said sense terminal, said microcomputer system (400) input terminal
' being coupled to an output terminal of said first transistor means (Q1)
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a second si gnal generator (200) ‘coupl ed to sai d first S|gnal 10 geherator

100) havi'ng an out put signal (RESET) responsive t o AL Y Sk gnal
Eeneaator (gOO) i said first (100) and se OMPQWEN&% |
generators bei ng coupl ed to sald m croconputer |syflstem (400) to|prfovide
control i ng func”mm Il“m“ll”llltmmrdance with the stlat ussg}‘A@@ 199¢:C|pquer
sour ce. tus in accordance jwift aim 1 .
char acterl zed in fhaf Sai’d first si gnal gener atjor'~-+86y—output—i 4 a
first signal (STOP) of duration that ihtlicates {the presence of sdid AC

supply, ~said first si gnal bei ng coupled to sai ocomput er sys't'em
(400) causi ngg{m Rro gram execut lon to cease with the term nation of
said first sidRalc tectlng changes; in gaid, potantial, 4o GRUSEC BRIHaMIKOGPMAULEr ai m 2,
char act erj zed $ystamnafd400) to cemise semzal (progaml exgentiomirespdrdd@) toshjait  Si gnal
(RESET) is a ppotemtial;
- a second transistor means (Q2) having a flrst terminal coupled to
s said microcomputer (400) input terminal;

. a first resistor (RX46) and first capacitor (CX6) coupled in series
at a circuit node to which a second terminal of said second transistor
means (Q2) is coupled for providing a charging current path for said
first capacitor (CX6) by said first resistor (RX46) and a discharging

10 current path provided by said second transistor means (Q2); and _

a third transistor means (Q3) having a control terminal coupled to
said second terminal of said second transistor means (Q2) and being
switched on and off responsive to charge stored by said first capacitor
(CX86), an output terminal of said third transistor means (Q3) being

15 coupled to said microcomputer (400) reset input for applying thereto a
pulse to cause said microcomputer system (400)to reset. _

5. An apparatus comprising:
a microcomputer system (400); _
20 an AC power source (120 VAC); characterized by
a signal generator (300) having an output signal which indicates
within a few cycles one of the resumption and interruption of said AC
power source, '
said signal generator (300) output signal being coupled to said
25  microcomputer system (400) causing normal program execution to be
controlled responsive to one of the resumption and |nterrupt|on of said
AC power source.

6. An apparatus in accordance with Claim 5, characterized in that
30 said output signal causes said microcomputer system (400) to reset.

7. An apparatus in accordance with Claim 5, characterized in that
said output signal causes said microcomputer system (400) to enter a

mode wherein all normal program execution ceases.
35



id 25

generat ed responswe to start and end poi nts of sai ghelitstmai-rpratumsae
“spul se being coupled to said nicroconputer system ca SRENJ_A@EMENT SHEET
Y croconputer system (400) to reset. 4.
‘conprising: an AC vol tage source; 30
system (400) with a reset Tnput (pin 47) and at
(pin 18); char acterl zed by means coupl edjt
generating at .a sense. . term nal a potential.resg
-perlodlmty of ‘the. AC vol t age; - 1§f|rst t
‘having a control term nal coupled to 35 said sense terni naI sal d

n croconputer system (400) input t erm nal . being coupl ed to an out put
term nal of said f8.r#n appaite o ageerdanéédWitn Claim 5, characterized in that

s_ald_ output_ signal causes said microcomputer system (400) to enter a
watch que wherein normal program- execution ceases and periodic
input polling is. sustained.

' 9' An ap'paratus' in accordance with Claim 8, characterized in that
‘microcomputer system (400) enters a stop mode following a '
predetermmed watch mode penod
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MICROCOMPUTER POWER FAILURE CONTROL CIRCUIT

ABSTRACT

A VCR or other microcomputer controlled equipment may be
subjected to AC supply interruption resulting from many causes, such
as, plugging or unplugging the AC supply with the unit switched on,
contact bounce on the AC power switch, AC supply drop outs caused by
heavy load swiiching, lightni'ng etc. Short term AC disconnects should
not result in the' VCR user settings being lost or the user having to
manually reset the control system to restore operability. To gain the
earliest indication of imminent supply interruption, the AC supply. is
monitored (Q1) and a control signal (STOP) is produced that instructs
the microcomputer system to save current parameters and assume a low
power dissipation mcde. With the reappearance of the supply, a.RESET
signal is generated (Q3) which enables commencement of the _
microcomputer system. AC interruptions as short as two cycles are

detected and STOP and RESET signals are produced.

Figure 3 .

11 for detecting changes in said potential to cause said

‘m ¢roconput er system (400) to cease nor nal program eﬁwWG
to said potenti al ; a second transistor nea SHERDA];EMQW SHERT

first termnal coupled to
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5 said mcroconputer (400) input termnal; . a first resi stor
‘(RX46) and first capacitor (CX6) coupled in series: at.a circuit pode to

whi ch .a second term nal of said second transistor

REPUACEMERT Snfeig(gpl ed

for -providing a charging current path for said fifr 5) by
said first resistor (RX46) and a discharging 10 cur et th provi dgedy by
sai d second transistor -neans (@Q); and : a thi df‘?ﬁ-ﬁo% TepNs
(@) having a control term nal coupled 1 said s¢chnd terninal of paid
second transistor neans (@) and being - sw tched ¢n and of f respons}ve
to:charge stored by said first capacitor (CX6) , } of
said third transistor means (@) being 15 coupled to said microconputer
(400) reset input for applying thereto a pul se to cause said
m croconputer system (400)to reset. 5. An apparatus conpri sing:
a mcroconputer system (400);
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20" an AC power source (120 VAC); characterized by . a signal
. generator (300) having an output signal which indicates within a few
cycles one of the resunption and interruption of said AC power source,
said signal generator (300) output signal being coupled to said 25

m croconput er system (400) causing normal program execution to be
«control |l ed responsive to one of the resunption and i ntfer] _

AC power source. _ 6. An appazr/aﬁ us in accord M%¢Wa§ﬁ$@d
~characterized in that 30 said output signal causes saj df m croconputer

‘system (400) to reset. 7. An apparatus in afcprggAdGvioes ¢ g4 m
5, characterized in that sai d out put signal causes}sphid m croconputgr
system (400) to enter a node wherein all normal prpg
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8. An apparatus in accordance witn aim5, characterized in that sai d

out put. signal causes said mcroconputer system (400) to enter a wat ch
mode wherein normal program execution ceases and periodic i nput_palling
Is sustained. 5 9. An apparatus in accordan emt@ﬂmwgﬁgg
characterized in that m croconputer system (400) dnt
follow ng a predet ermi ned wat ch node peri od. .
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FIG. 5
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