APPORTI ONI NG WM&L STANDBY POVER The invention relates to the
field of managi ng- power suppl i es and powered devices, and in particular,
t-o mnimzing 5 power requirenments and energy dissipation in standby nodes
of * operation. - Many tel evision receivers and simlar devices
draw st andby power fromthe power mains to which they are connect ed,
even _ when turned "off." Standby powgr is needed at |east to power 10
switching circuits responsive to user input devices such as an i nfrared
remote control receiver and/or a front panel on/off switch, that cause

the receiver to SWtChAPPORTMHﬂGFMUNQNﬁALMANDBMQKDWm required.
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hori zontal dBIQd&t WBSDdIedlitSdynal s for energi zi ng the f1 yback

transformer. Reguﬂ'&iee(ilumhlﬂﬂelfmifel@ﬂfrpdﬁeﬂ%UO@yCQHeoé‘tahﬂby powﬁeﬂc@ﬁﬁ Iy
wi ndi ngs f t he fl ckytransforner.from hori zont al drive si s at
the horiz r?téﬁ @&%ﬁﬁﬁg@?ggﬁeﬁc?‘ el AYOif URDECESSHHL ROYE nsfor ner
via a hori zodi&shpamldmuwmenalasnshemmoﬂ recetivés et video ureconder,sfigapl y vol t age
fromthe secopdgiye M HAIsn CG¥E. POThe power needed from the standby
supply is thus minimized, which minimizes power dissipation.
Certain practical limits have been assumed to apply, for example,
20 requiring enough standby power to energize a microprocessor in a
run state; a remote control receiver, a switch panel array and all
horizontal drive circuitry necessary to initiate a run mode. It is
desirable from a design and efficiency point of view to reduce
standby power levels, for example to not more than five watts.
25 There may be no choice in the future, as standby power levels of
not more than two watts, for example, are now under
consideration by regulating authorities.
~ Ina typical television receiver, a bridge rectifier provides
an unregulated B+ DC supply voltage to the primary winding of
30 the flyback transformer. This signal is not loaded in the absence
of horizontal deflection drive signals for energizing the flyback
transformer. Regulated run mode power is produced on the
secondary windings of the flyback transformer from horizontal
drive signals at the horizontal scanning frequency, coupled to the
35 flyback transformer via a horizontal output transistor. A rectified
run mode supply voltage from the secdndary windings can be
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the control circuit and other standby |oads fromthe flyback transformner
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couples standby The invention is based on a recognition that the

20 conventional wisdom regarding the number of circuits which must
be energized during standby modes of operation is not sound. In
particular, for example, it is not necessary to provide enough
standby power to energize both a microprocessor in a run state
and all horizontal drive circuitry necessary to initiate a run mode,

25 except perhaps for a very brief interval, in addition to the remote
control receiver and the switch panel array.

In accordance with an inventive arrangement, the standby
power supply must energize either a control circuit in a fully
active state or the horizontal drive circuitry necessary to initiate a

30 run mode, while operating both at the same time for as short an
interval as possible. While in the standby mode, the control
circuit is in a substantially fully active state. At the beginning of a
transition into the run mode, the control circuit turns on the one-
chip. The control circuit turns on the one-chip by setting a latch.

35 The output of the latch operates a switch which couples standby
power supply to the one-chip. After the latch is set, the control
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power supply to the one-chip. After the latch is set, the control

3 circuit transmts a conmand to the one-chip over a data bus to
initiate operation of the horizontal drive circuitry in the one-chip.
After the conmmand has been sent, the control circuits assunes a

qui escent polling/wait state, so that enough standby power will be 5
.available for the horizontal drive circlitry. The tine interval during
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becomes active, the microprocessor responds to the run-sense
input and initiates operation in the run mode. Operation in the
20 run mode includes an orderly commencement of operations.
Orderly commencement can include settlng preliminary buffer
values and control settings. .
A system for apportioning standby power, in accordance
with an inventive arrangement, comprises: a generator for a
25 drive signal; a run mode power supply operable in response to the
drive signal: a standby power supply; and, a control circuit for
generating an on/off command responsive to an input signal, the
control circuit implementing a first transition mode between
standby and run modes of operation in which the control circuit is
30 energized by the standby power supply in an active state and
generates the on/off command signal and a second transition
mode between the standby and run modes of operation in which
the control circuit is energized by the standby power supply in a
partially active state and generates the on/off command signal
35 and the drive signal generator is fully energized by the standby
supply.



partially active state and generates the on/off command signal 3 5 and the
drive signal generator is fully energized by the standby suppl y.

4 - The control circuit rmay al so i nplenent an internedi ate

transition node, between the first and second transition nodes, in whi ch
the control circuit and the generator are both energized in a fully
active state for a brief interval. Andauxiliary energy source 5 may supply
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responsive to the second 25 control m%na.l; gi?q') Initiati rl’giﬁgpera ion of a
run node poRRFradigh|t) 2 run Juodss P Operation, 4t \Accerdange ,a'E‘Pi'thr
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terminals; (c.) coupling energy from the standby power supply to
20 a generator for a drive signal responsive to the first control signal;
(d.) transmitting a second control signal to the generator; (e.)
changing the control circuit to a partially active polling/wait state,
while continuing to generate the first control signal; (f.) initiating
operation of the drive signal generator responsive to the second
25 control signal; (g.) initiating operation of a run mode power supply
responsive to the drive signal; and, (h.) substituting the run power
supply for the standby poweér supply as an energy source for the
generator. '
The method further comprise the step of depleting energy
3( from an auxiliary energy source during an interval between steps
(c.) and (e.), when the generator and the control circuit are both
energized by the standby power supply at the same time.
The method may also further comprise the steps of: (i.)
monitoring operation of the run power supply; and, (j.) returning
35 the control circuit to the active state when full operation of the
run power supply is detected. '



energlzed by the standby power supply at the sane tine. The

met hod may al so further conprise the steps of: (i.) noni tori ng
operation of the run power supply; and, (j.) returning 3 5 the control
circuit 'to the active state when full operation of the run power supply
I s detect ed. 5 In
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A circuit apparatus such as a television receiver 20, having a
run mode and a standby mode, is shown in FIGURE 1. Power

20 supplies 22, 24 for the standby mode and the run mode,
respectively, are coupled to a bridge rectifier 26 that is energized
so long as power is available from the AC power mains 32, e.g., via
a wall plug. Rectifier 26 generates from the AC power a full wave
rectified B+ voltage. A rectified standby supply voltage V-STBY is

25 also generated from the AC power, for example at 12 volts. The
standby supply voltage can be developed from bridge rectifier 26
as shown in FIGURE 2, or by other means known in the art.
FIGURE 1 illustrates a current limiting resistor R1 and a blocking
diode D1. The standby power is available at a junction J1.

30 In FIGURE 2, which represents a particular implementation
of the circuit shown functionally in FIGURE 1, the same reference
numbers have been used to identify corresponding elements.

The B+ voltage is coupled to the beam deflection circuits 40,
namely to the primary winding of a flyback transformer 67 (not

35 shown in FIGURE 1). However the B+ voltage is not loaded unless
horizontal drive signals are applied to excite the deflection circuits
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i s checked sgirgirn50alhdy | @saprise a microprocessor 52 and switching means
70. Microprocessor 52 also effects additional control functions.
Input means 44, 46 and microprocessor 52 are powered from the

20 standby supply voltage V-STBY in the standby mode.

Accordingly, power is applied to microprocessor 52 and input
means 44, 46 whenever the television is connected to operating
power mains, as needed to monitor for a command to turn the
device on.

25 The control circuit microprocessor 52 can operate, for
example, in a polling mode during low power operation, wherein
the status of the input means is checked substantially less
frequently than would be possible by continuously operating
microprocessor 52 in a status checking loop. In the standby mode,

30 polling can be triggered on a low frequency schedule such as once
per second, by an interrupt or the like that causes microprocessor
52 to check the status of input means, for example means 44, 46
and RUN SENSE, and then to become inactive if the input means
does not indicate that a command has been made to turn on.

35 Timing means or the like (not shown) can be provided external to
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STBY- SW'si g@?énglg R E WPHAEIE drive signal H-DRIVE coupled to
horizontal deflection circuit 40 which drives beam deflection and
20 also provides the run supply voltages. As shown in detail in
FIGURE 2, the H-DRIVE signal can be coupled to the horizontal
output transistor 66 that excites the primary winding of flyback
transformer 67. Secondary windings 68 of the flyback
transformer produce the run mode supply voltages.
25 According to an inventive arrangement, a switching means
70 is responsive to an output STBY-SW signal from microprocessor
52 of control circuit 50 for controllably coupling current from the
output V-STBY of standby mode power supply 22 to power one-
chip circuit 64 when a command is received to switch from the
30 standby mode into the run mode. More particularly, standby
power is supplied to the one-chip 64 by switching means 70.
After the one-chip is energized and initialized, the microprocessor
52 transmits a control signal to the one-chip, for example over a
data bus, to initiate operation of the drive signal generator. If the
35 one-chip has a deflection circuit with an independent VCC input,
switching means 70 will be coupled to the corresponding VCC
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Microprocessor 52 has a RUN-SENSE input, polled by the
20 microprocessor in the low power consumption polling mode
assumed after transmission of the control signal to initiate the
drive signal generator.' The RUN-SENSE input is coupled to one of
the run mode supplies, shown generally in FIGURE 1 as V-RUN.
This run mode supply (or a run mode supply derived from
25 rectifying one of the other secondary windings of the flyback
transformer), is coupled to the junction J1 by blocking diode D3.
When the H-DRIVE signal is produced and the V-RUN voltage is
generated, power is supplied substantially by run mode supply
rather than the standby supply. The voltage level of V-RUN will
30 be sufficiently higher than V-STBY to back bias diode D1. Diode
D3 is back biased by V-STBY when no run power is available
After a short time of polling during the transition from
standby ‘mode to run mode, the RUN-SENSE input is found by
microprocessor 52 to be true. Microprocessor 52 then initializes
35 for operation in the run mode, and commences communicating the
necessary tuning selections and the like to receiver circuits on the



25 rectifying one of the other secondary wi ndings of the flyback
transforner), is coupled to the junction J1 by bl ocking di ode D3. When
the HHDRI VE signal is produced and the V-RUN voltage is gener at ed,
power i s supplied substantially by run node supply rat her than the
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the microprocessor inputs include the inputs from infrared
20 receiver 46 (which is also powered from V-STBY), a front panel
switch 44, and the RUN-SENSE signal from a rectified secondary
winding 68 of flyback transformer 67, which forms run mode
power supplies 24 and 68. The microprocessor outputs include
signal STBY-SW, which in this embodiment is set or cleared by an
25 output of microprocessor 52 that remains latched when
microprocessor 52 is in the low power polling mode. Signal STBY-
SW is coupled to the base of a PNP switching transistor Q1, whose
emitter is coupled to the standby supply voltage V-STBY, for
example at +12 volts DC. Resistors R2 and R3 bias transistor QI,
30 which functions as a current switch. Transistor Q1 is disposed in
series with the standby mode power supply 22 and the STBY-VCC
input of one-chip circuit 64, including through resistors R4 and RS,
for coupling standby mode power supply 22 to drlver circuit 64
during the transition into the run mode.
35 Provided AC power is available at power mains 32, the
unregulated B+ voltage is available via bridge rectifier 26 and
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through seri %?Negsbfthfcﬁ 64%5Ugihe B output pulses on signal H-DRIVE,
responsive to the control signal from the microprocessor

20 transmitted on the data bus, through series resistor R6. Resistors
R6 and R7 and blocking capacitor Cb represent buffer and driver
stages for horizontal output transistor 66, which are omitted for
purposes of clarity. Horizontal deflection signals are then
generated and coupled to the secondary windings 68 of flyback

25 transformer 67, including the secondary winding of run mode
supply 24, which is rectified to provide +12 volts at signal V-RUN.
In the standby mode, diode D3 is reverse biased to block current
for standby power supply 22 from attempting to power the run
supply 68.

30 Transistor Q2 forms a regulator that maintains a +7.6 volt
output, charging capacitor C5 through resistor R9, coupled to the
+12 volt run power supply. The base of transistor Q2 is coupled to
the STBY-VCC input of video driver 64 through resistor R10, diode
D2 and resistor R5. The self regulated bandgap voltage at one-

35 chip 64 regulates the voltage on the emitter of transistor Q2
because the diode voltage drops across diode D2 and across the
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FIGURES 3(a)-3(f) illustrate the relative timing, not to scale,
of the respective signals and operating conditions of the various
components and power supplies explained above. FIGURE 4 is a
flow chart showing the operation of the microprocessor, with most

25 of the steps keyed to the time events of FIGURES 3(a) - (f). The
following explanation is made with reference to both drawings.

- AC power is available at the power mains 32 at time t0, and
standby power supply 22 becomes active immediately, reaching
an operating level at time tl, as shown in FIGURE 3(a).

30 Microprocessor 52 initializes itself into an active (RUN) state, as
shown in FIGURE 3(e). Signal STBY-SW is high as shown in FIGURE
3(b), so that transistor Q1 is off and one-chip 64 is unpowered.

Microprocessor 52 polls its iriput means 44, 46 for a
command to run. When the input means are activated at time t2,

35 for example in response to a power on signal from a remote
control, microprocessor 52 responds by latching signal STBY-SW
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20 Depending upon the operating characteristics of the
particular microprocessor and one-chip, or other kind of drive
signal generator, the events which are shown as occurring at times
t5 and t6, namely initiating the horizontal drive signal and having
the microprocessor assume the low power state, may occur in

25 opposite order or at substantially the same time.

The sequenced apportioning of standby power between
video driver 64 and microprocessor 52 can be accompanied with
additional functions, such as muting the audio output, control of
the vertical drive, beam blanking, screen degaussing and the like,

30 for orderly startup in the run mode without audible noise, visible
scanning lines and the like. The transition from the start
- command at inputs 44, 46 to a fully operational state can be
complete, for example, in about 1.7 seconds.

In accordance with the inventive arrangements taught

35 herein, a method and apparatus for apportioning- standby power
implements a first transition mode between standby and run



initializing its registers and signaling over data bus 62 as well as any
addi tional run node functions. 20 Dependi ng upon the operating
characteristics of the particul ar m croprocessor and one-chip, or other
ki nd of drive signal generator, the events which are shown as occurring
at tines t5 and t6, nanely initiating the horizontal drive signal and
havi ng the mcroprocessor assune tpg | ow power state, may occur in 25
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easily accommodated with a simple and inexpensive auxiliary

energy source which is charged by the standby power supply

20 itself when energy is available. The expense of the auxiliary

energy source is less than the cost of increasing the capacity of the

standby power supply to accommodate the peak transient load,

and results in reduced dissipation losses over the entire

operational lifetime of the apparatus.
25
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on/ of f command sﬂgrﬁ‘dﬂn ESFBFOW awpply (223econd transition node between .
sai d standby and ¢niiabRde operation in which said control circuit is

and Zeifihfié"%mt@? bﬁ“cu@bﬁﬁga ot ﬁaéfééaé%ﬁnaé%%%miéhl v 20 ¢
si gnal gener(&ItBYGSW) resgotlsive aoeaniia gdttsy Bl ! Sal d Rty s%&@lﬁ)ddﬁtrc?lr(ZIZ%
e Sl N BRI B hon S b, SR 1
second transartd onnnoueles ofi eperationainl whidhr shid control circuit (50) is

energized by said standby power supply (22) in an active state

15 and generates said on/off command signal (STBY-SW) and a

second transition mode between said standby and run modes of

operation in which said control circuit is energized by said

standby power supply (22) in a partially active state and

generates said on/off command signal (STBY-SW) and said drive

20 signal generator (64) is fully energized by said standby supply
(22).

2. The system of claim 1, characterized in that said control
circuit (50) implements an intermediate transition mode, between
said first and second transition modes, in which said control

25 circuit. (50) and said drive signal generator (64) are both
" energized in a fully active state for a brief interval.

3. The system of claim 2, characterized in that said standby
power supply (22) comprises an auxiliary energy source (72) for
supplying additional energy during said intermediate transition

30 mode. _

4. The system of claim 3, characterized in that said auxiliary
energy source (72) comprises a capacitor (C6).

5. The system of claim 1, characterized in that said control
circuit (50) comprises a latch (LATCH) which can be maintained in

35 both said first and second transition modes. |



25 citcuit (50) and said drive signal generator (64) are both  energiz

inafully active state for a brief interval. l’ ,wwm&mnsu mof
claim 2, characterized in that said standby npri ses
an aUxillary energy source (72) for supplylng addltlonal enérgy during
said internmediate transition 30 node. 4. The system of claim 3,
characterized in that said auxili ary energy source (72) conprises a

‘capaci tor (C6). 5. The_ s of claim1, characterized in that
said control 6¢i rEhe tsystup @Mﬁmeb ghargctarizadaTurshaihsaid centrok

el nt ai ned toditd (503 dinbised 14 svafich SENdonpRRg! Shitn Bty

15 t 1, t t.nat d trol
circuit (50?“%%4??12 03 tgwflirgqﬁf)" égﬁblqegagél%t‘%’& é‘IPQ%BaOBZ%é conSLgpl y
(22) to sai doggﬁm@tggnw{sm‘s;&ml ve to said on/off command si gnal
STBY- S har act. . h id
((:ont r ol WS circui t (glbﬁ hsglgi%ﬁ §E gmi\ @’r gb%i%rér A 1§2§hﬁ §/+lﬁg&°ﬁl&°?al at

| east one i npmmt €60) nedmPTisesl ONTEENGEPcesnoy| €32 ) dlavmgr eceiving said
i nput  si gnal , %’E‘ Bﬁﬁsﬁgé 1&?9‘&@' term xfal TURN- @IQ@EN%EP‘&)uE fT g6 . which

can be maintained in sal ctlve state, for geherating said
on/ of f conmEeREi¥IRg 3ald H(I!WBWEWL when presept; R, system of claim 1,

characterized ingf 'I'ﬁbhéé' Gut(p%t ATCHY; whilth da!'rp)becammaiﬁéd in said @
m cr opr Oigfs éﬁ avi n east one input,ter (,TURN- SENSE)
coupl ed agtiailyi E]tlé’ﬁl

of SEepETR eIk MOt (impand aignak,
having a | atSTBY-SWput (LATCH) whi ch can be mai ntai ned in said
PRGN, S 1 *fe {iefBY AplAY1 S R0EAELy o FRIVIRAS SORORY
(22) to 20 s:am!lldr(iiﬂa somptisegener at or responsive to said on/of f command
signal (STBY-SW a microprocedsof’ hqﬂa\ﬁﬁg bt qBast '091'8:"'1‘ i @ xﬁn&handby .
moee o 15 (%%rlgNl 8?\1 S%l%Sng couple d for recel%gxllg r;al 1nput s1gq1%1 S °
when present, and having a latched output (LATCH), which can be
maintained in said partially active~ state, for generating said on/off
command signal (STBY-SW); and, |
a switch (70) coupling said standby power supply (22) to
20 said drive signal generator responsive to said on/off command
signal (STBY-SW).
9. A method for transitioning from a standby mode of
operation to a run mode of operation, comprising the steps of:
(a.) polling input terminals of a control circuit (50)
25 energized by a standby power supply (22) and operating in an
active state;
(b.) generating a first control signal (STBY SW) responsive
to a detected signal (ON-OFF) at one of said polled input terminals;
| (c.) coupling energy from said standby power supply (22)
30 to a generator (64) for a drive signal (H-DRIVE OUT) responsive to
said first control signal (STBY-SW); and,
(d.) transmitting a second control signal (DATA) to said
drive signal generator;
characterized by,



(a.) pol ling input terminals of a control circuit (E(S)\éf_éﬁ'é'rgl Zed by a

(b.) ‘gGenerating a first control sl gnal (STEY-SW re mﬂllﬂﬂﬂlﬂﬂlﬂﬂlﬂl
detected signal (ON-OFF) at one of said polled input ‘tefnihal%

(c.) coupling energy fromsaid standby power supply (22) 3 0 to a generator
(64) for a drive signal (H DRI VE OUJT) y sponswe to said first control

[ TBY- SW ; d, ransmtti a second, contro] ‘si‘gnal
(DATA) o oaid (QSrisaaggla@aﬁag%ﬁ&?nﬁ reircuit (50) o, popartially Astivey,
16 péHing/sheingitate, s aihlle cumiduiagr coli gef&)e tenid Fiast icntyolact i ve

pol I'i ng/ wai t TWISqmontl nuing to generate said first control
si gnal (STBYSI I?S initiating operation of said drive signal

generator (64) 5(f bspbﬁiél&ﬁmé @mauoaeoﬁnwldodrwm séguplaligenerator (64)(g. )

initiati ngsoxeb%r 5B b §afd1%e8898 BONEb1 %?g%ly (24) ~ responsive to said
drive signal OJI' ubstituting said run power

supply (24) for ségx\g aéH’fﬂ))pH%%imsﬂf)pq yr“(n221)1°‘é% PeWeResuppl¥o(@de for

sai d drive iréipunsivd tgemsdadsive (Gghal (H-DRIVE I@UTﬁTf‘tﬁldTEt hod of gcl aim 9,
further character ste or.i
operation of sai dl(ﬁf} gﬁ%‘i‘ﬁ’s‘l}%ﬁ@zﬂ}n power, suppl (%4)% T §aid; ot yr nj ng

sai d control standbyi po@sd) supphai(@2icas ven simergy sowdven fbnldalcbpéﬂ&bi on -of
said run pgwe %ﬁgpgbﬁegﬁg} g etected (RUN SENSE) 11. The

met hod of cl al aracte ed in that step (f.) precedes step (e.). 2
0 12. The metlRod Bhe cmﬁFhﬁfb ofc glaigr t%r furshen ¢haracterizegsby ethe and
(f.) occur syta@rsaafi ally simultaneously. 13. The method of claim

9, further characterized t.he step of depleting energy from an
auxi :JI ary energy g’o&rc Qr%?rmg operation o sl‘ilde run” power supply (22);

15 (3.) returning said control circuit (50) to said active state
when full operation of said run power supply (22) is detected
(RUN SENSE).

11. The method of claim 9, characterized in that step (f.)
precedes step (e.). _

20 12. The method of claim 9, characterized in that steps (e.)
and (f.) occur substan'tially simultaneously.

13. The method of claim 9, further characterized by the
step of depleting energy from an auxiliary energy source (72)
during an interval between steps (c.) and (e.), when said drive

25 signal generator (64) and said control circuit (50) are both
energized by said standby power supply (22) at the. same time.

14. The method of claim 9, characterized by the step of
implementing steps (a.), (b.), (d.) and (e.) with a microprocessor
(52).

30 15. The method of claim 9, characterized by the step of
implementing step (c.) with a switch (70) responsive to said first
control signal (STBY-SW).

16. The method of claim 9, characterized by the step
implementing step (h.) with a blocking diode (D3).

35 17. The method of claim 9, characterized by the steps of:



during an interval between steps (c.) and (e.), when said drive 25 si. gnal

generator (64) and said control circuit (50) are both m' mﬂ sai d
st andby power supply (22) at the. sane tinme. - “ If LHI&MH"I

claim9, characterized by the step of i npl enenti ng steps HaM, s(b*),
(d.) and (e.) with a m croprocessor (52). 30 15. The met hod of
claim 9, characterized by the step of7 i npl enenting step (c.) with a

switch (70) respmlmehﬁngaggé 5 (&9, (b. )CQBt)rﬁﬁds egga‘{mﬁsngl\{eﬁe\!\{]tl ng step

16. The net | m 9 \ar act erl zed
(h.) with b T%i a%d&5€ 17. The method of ol aim 9,

(7:har acteri zedg by i meepngoistep (c) with a (ds“)utchd(’l(o) )l'eSponswe to said 1
o and (e th a
m cr opr oc sg’grtegﬁ%x‘o'i'gs@ﬁﬂoisﬁ? ‘{Vﬁt NP& step (c.) with a switch (70)

responsi vé to samp‘lempngngc&m ¢h.)swithala (Hoeking\diodadDF).
inplementing step (h.) with a blocking diode (D3).



