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st andby provided forepoweringidhe sta@gb Igagfiw h not scanning, haf
is, when in standby. It is also possible to employ a switched
20 mode power supply, which can be switched between modes of
operation for run and standby, to accommodate different current
requirements in the standby and run modes.
A standby supply is usually unswitched, having a
transformer with a primary winding coupled to the power plug of
25 the apparatus, and a secondary winding coupled to the input
terminals of a rectifier such as a full wave bridge. The output
terminals of the rectifier are coupled to a storage or fiiter
capacitor which is charged to an unregulated voitage level related
to the AC mains voltage by the turns ratio of the transformer. A
30 voltage regulator is coupled to the filter capacitor and regulates
the supply voltage applied to those loads which are to remain
constantly powered, i.e., the standby loads.
The standby loads are often control circuits and may include
integrated circuits such as microprocessors, random access
35 memories and the like. . A remote control receiver may be
provided to monitor constantly for a startup signal, for switching
from the standby mode to the run mode. It is possible to
deactivate the standby power supply or to block all or part of the
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deactivate the standby power supply or to block all or part of the
current fromthe standby power supply when switching into the run node.
Many tel evision apparatus, howevery _use the standby power supply to power
the standby | oads when in the run node as well as in the standby node. In
-t hat case the run node |l oads 5 (that is, the Ioads whi ch are not poweted
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circuits are coupled to one another. The control circuits used in

run and in standby communicate with one another over common
20 signal lines when in the run mode. It is necessary to cause the

run and standby regulated voltages to remain substantially equal.

However, this can be a complicated problem because the loading

of the standby and run supplies varies greatly.

A standby supply, for example at 5 V (volt) DC, may need to

25 supply only 40 mA (milliampere) of current. The run supply at the

same voitage may need to supply current up to 1 A (ampere). A

fundamental problem with known schemes for maintaining equal

regulated voltages for the run and standby supplies is that

variations in the base-emitter voltage of the regulating
30 transistor of the run supply is on the order of 200 mV

(millivolts).

Control circuits such as CMOS integrated circuits are

suitable for fast switching characteristics and reliable long term

performance. Large scale integration of CMOS circuits, and in
35 particular microprocessor control of television apparatus, is used

widely. It is a characteristic of CMOS circuits that where

commonly connected circuits are powered from different power

supplies, the voltage regulation of the respective supplies
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transi functions may change state and cause anomalous operation, or an
SCR latch may occur which blocks further operation of the
20 affected circuit until the power is turned off.
Variations in components and conditions are such that the
typical voltage regulator cannot be expected to match the nominal
output voltage, or even if made manually adjustable by a
~ potentiometer or the like, indefinitely to maintain the nominal
z35 output voltage to the required tolerance. A typical series
regulator uses a series power transistor having a collector
coupled to the unregulated voltage input, and a base coupled to a
reverse biased Zener diode and by a resistor to the unregulated
input. The voltage across the Zener diode defines a reference that
30 in conjunction with the base-emitter voitage drop determines the
regulated output voltage on the emitter of the power transistor.
Assuming two CMOS integrated circuits driven respectively from
a 5 V run supply and a 5 V standby supply, and assuming that both
have Zener diodes of 5% tolerance, one of the supplies may -
35 regulate to 5.25 V and the other to 4.75 V. The difference, namely
0.5 V, is enough to violate the VDD + 0 3V maxlmum input
voltage rule.




~ Assumi ngt'wWwo CMOS integrated circuits driven respectively froma 5 V run
supply and a 5 V standby supply, and assum ng that both have Zener di odes
of 5% tol erance, one of the supplies may 3 5 regulate to 5.25 V and the
other to 4.75 V. The difference, nanmely 0.5 V, is enough to violate tthe VDD
+ 0.3 V maxi mum i nput vol tage rul e. -4- It is possible to use the™

regul ated | evel of one power supplys+o affect the regul ation of another
power supply. G rcuits of this type nay require potentioneters to set the

'o5 | nanuiheupRaSIONs  Bhiisershe, aulRel avEL R o’ R ELsAY b |

opti nto affeeti thes i Mmeof tdreothew eglératsmppl y Qizcaitseof etm:bé t he f

curre adl ng or a

serie é qu%%wgwﬁ%&%ego %ﬁﬁrtggvgsgﬁhbb P%SW&@!* éhgf t he

seri e§qp;3ws wthensthe apparatusoincarparating ther suppliesTis: | oad| ng thus

predu qﬂg@?‘g‘ | b GHQ‘?V mrplﬁ.! e (that IS,

thse) rggépﬁ @?ﬁeﬁput an Yﬁét%gsgagf Stb‘r’]"g?( er| esgpas r%nm s whi ch

typi cd eyopélmahgataﬂqraslups betwees ther twer spguiators .may e V\hen

t enpergftedtediby’ the Q%qtﬁféﬁ'tcﬁ?a"dingebt cirfetélm yrer theSofifes. né'Wﬁét‘eer ance are

factor dto et e{o er at ed sup tlecftaeeasu can by ten

per cerd ading o f%rsﬁf&s\ﬁa&é lysisin , the ©Zener diode

can vaiasavetdlmtttdre\rqu t&etl?élfbﬁeegﬁra@bﬁ transistor tnhettﬁener di ode. T{tﬁ 20

erence,volta eve a a e LN ugre [ ng e

nﬁht (G r9asgs, ég'éeé?%lm%st Pﬁﬂa cpg % bﬁ%da Qﬁﬁ?n oupl ed tov

t he- Lwapratwlebnam émitter Wpltageo(that isrcﬂnearem]tabdcuut colupl ed

to t I y one volt

When gﬁgb?‘&? "r@lq@ﬂ’}l’% §g$‘ﬁ'¢? %%l’%ﬁ w}é{}%‘%&%\e Wg‘ft‘rﬁl oadi ng-i nduced

var i attypicallyh is momplsd tQSa smumeerofval ratgteucet No steml y regul at or,

the risk of “mgna ré‘ﬁt?“ﬁ a serious

probl em Sunma y tguﬁﬁa%ﬁnven on ccording,to the rese n?ﬁventlon t here

i kS nommal tolerance are factored together, he regulated supply
voltage easily can vary by ten percent. Moreover, the reference
voitage level established by a Zener diode can vary with the
magnitude of the current biasing the Zener diode. The reference
voltage level can fall as the biasing current falls. Using the

20 nominal § V supply voltage example, an input to a CMOS circuit
coupled to the lower supply voltage, driven by an output from-a
CMOS circuit coupled to the higher supply voltage, could exceed
the lower VDD by one voit. When one further considers the
variations resulting from loading-induced variations in the base-

25 emitter voltage of the run supply regulator, the risk of anomalous
operation, for example SCR latching, is a serious problem.

Summary of the Invention

According to the present invention, there is

provided a power supply system, comprising: an

30 unswitched voltage source energized during first and
second modes of operation; first voltage regqulating
means energized by said unswitched voltage source for
energizing a first variable load at a first requlated
voltage level and generating a first control current

35 which varies with said first variable load; a source of
a reference voltage level coupled to said first voltage
regulating means for establishing said first regulated
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“provided a power supply system conprising: an 30 unswitched voltage
“source energized during first and second nodes of operation; first voltage
regul ati ng neans energi zed by said unswi tched voltage source for energizing
a first variable load at a first regul ated voltage |evel and generating a
first control current 35 which varies with said first variable |oad; a
sourc® of a reference vol tage | evel c8apled to sdid first voltage

regul ati ng neans for establishing said first regul ated vol t age | evel,
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15 The first voltage 1level tracks

variations of the second voltage level, as the second voltage level
changes due to variations of the second variable load, and at the
same time, the second voltage level tracks the first voltage level
as the first voltage level changes due to variations of the second
20 variable load. The tracking therefore works in both directions at
all times during which both the first and second ioads are
energized. In a television apparatus, for example, the first
voltage regulator is operable only duri'ng a run mode of operation
and the second voltage regulator is operable during a standby
25 mode of operation and during the run mode of operation.

The first and second loads may be interconnected integrated
circuits of a kind subject to SCR latching when a difference
between respective supply voltages exceeds a tolerance. The
first and second regulated voltage levels in this system will not

30 differ from one another by more than the tolerance.

The first and second voltage regulators may be
characterized as comprising respective active feedback circuits
for generating the first and second control currents. The first
and second voltage regulators may also be characterized as

35 comprising respective comparators for generating the control
currents at magnitudes related to a difference between the
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30: Wthout linmitation, exarrpl es of circuits whi ch remain powered in the

* standby node are instant on circuits, clocks and tiners, renpote controls
having on/of f power sw tching capabibhity, sophisticated control or tuning
functions, volatile 1 5 digital nenofies and the |like. For purposes of
|Ilust'rat|on such circuits are represented in FIGJURE 1 by standby | oad 32,
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44. These same circuits are also powered in the run mode, but
according to the invention the circuits are segregated into

20 standby loads, powered from the standby regulator 45, and run
loads, powered from a separate run regulator 55.
Means are provided for generating an unregulated DC standby
voltage V1 whenever the television apparatus is coupled to active
AC power mains, and a standby regulator 45 is coupled to the

~Z5 unregulated DC standby voltage V1, operable to produce a
regulated standby voltage VSTBY. The particular regulated voltage
may be, for example, 5 V DC, as appropriate to power CMOS
integrated circuits and the like. A standby transformer 60 has a -
primary winding 62 coupled across the AC mains, and a secondary

30 winding 64 coupled to a rectifier such as full wave bridge

' rectifier 66. Fuses, chokes, current limiting resistors and the
like can be included, but are not shown to avoid overburdening the
drawing. The full wave rectified output of the bridge rectlfler 66
is coupled to a filter capacitor 68, which charges to the

35 unregulated voltage Vi. This voltage is somewhat higher than the
desired regulated voltage, providing sufficient range for
regulation. V1 can be, for example, 12 V to 16 V for obtaining a
regulated output voitage of 5 V.
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"“regul at ed out put VSTBY through feedback resistor 82. The collector of the
feedback or control transistor 74 is coupled to 10 the base of the series
pass transistor 72 and to resistorx84, which biases the circuit, providing
current fromthe unregul ated suppl§>voltage A filter capacitor 86 is~
coupl'ed between the base of feedback transistor 74 and ground. The emAter
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g ojf@éﬁb@ﬁ%\%ﬂpih@&“ﬁ%@@@?'ﬁ%ﬁ 74t dioclel Bl WoHBE° . e
dr aw wuath isicoupledtip ground.ThA Zenentdiodei basppisteapl cutrentny vol t age
Isg\‘;;fe 4 'thltdg% Blitratiofistic' dt 'ifs rBUerfdsd’ BetkddW VoithgePe Thgu! ated to a
ener 80 thus substantially defines the regulation voltage which
is maintained at the emitter of the series pass transistor 72.

20 However, control or feedback transistor 74 improves regulation
by feeding back the actual level at the regulated output, making
the regulator less sensitive to current loading variations which
may produce a corresponding variation in the base-emitter
voltage at series pass transistor 72. A control current 14

25 generated by transistor 74 biases the reference voltage level of
the Zener diode 80.

Means are also provided for generating an unregulated
voltage for the run regulator, active upon changing from a standby
mode to a run mode. There are a number of possible techniques

30 for generating the unregulated run voltage. For example, a power
supply such as a switched mode supply 100 can be switchable so
as to provide certain outputs in the run mode only, i.e., to disable
certain of its outputs VA, VB, VC in the standby mode, which can
then be used as unregulated run voltages.

35 in the embodiment shown in FIGURE 1, the unregulated
voltage is derived from the flyback transformer 106, which is
only active during horizontal deflection. It is also possible to
draw current from a "standby" supply for input to the run mode



BT he "AC mai ns are coupl ed to a-second bridge rectifier 102, the
“output of which is coupled to a fikter capacitor 104, which charges to the
B+ vol tage. This voltage is coupl ed,_ﬁo the primary w nding of the flyback
transf.ormer 106 and is avail abl e wherdever the television is coupled to the
" AC rmg s, in a manner simlar to 10 the standby unregul ated vol tage.
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tranS| sﬁthvé)url ng hori zontal scanning, retrace pul ses or flyback pul ses

c€ur o rimary winding of the flyback transformer and on the
secondary wi nchengbotizentalaosciltatorc andadrive reireuwit 150, bwhichyl oyed for
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An output from a standby load which changes from standby
to run is coupled to the horizontal drive circuit 150, which
20 comprises a horizontal oscillator coupled to suitable
synchronization means (not shown). The horizontal drive circuit
is coupled to a horizontal output transistor 152, which is coupled
between the primary winding of the flyback transformer and
o ground. According to the simplified embodiment shown, a
35 clamping diode DC and retrace capacitor CR are coupled between
the collector of the horizontal output transformer (and to the
~ primary winding of the flyback transformer) and ground. The
horizontal deflection coils YH and the trace capacitor CS are
coupled in series with one another, and in parallel with the
30 horizontal output transistor. During horizontal scanning, retrace
‘pulses or flyback pulses occur on the primary winding of the
flyback transformer and on the secondary windings 108. Various
secondary windings can be employed for different purposes such
as providing the high voltage output U, as well as providing
35 unregulated run mode voltages at various'voltage levels as
needed. .
The standby load responsive to the remote control is
operable to turn the horizontal deflection circuits on (in the run




voltage is derived fromone of the secondary w ndings 108 of the flyback
transforner. A secondary winding 108 is coupled to a rectifier, shown as
series diode 122, which charges filter 5 capacitor 124 to the unregul ated
DC run voltage V2. A run regulat&r 55 is coupled to the unregulated DC run
.voltage V2, and is operable to produce a regulated run voltage [err].«fMhe
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r ever Soupled Koo @ feedbacie. OFTﬁQHEMethBSlSE%s1 mclarto. @8aMMi nes the 30
regul Pdrigr !Iiddé‘SB’O \Whieh pFovides! & E‘dreﬁcéfta ﬁi%tétﬁhdb?ebm h the series

ass tran sto vvever e two trol  or db transi stors
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two i megylateddoutput MRUNothropghefaadback h’esistgnﬁéaaad Thendby vol t age VSTBY
and t RRIRChSY JIO15é féedbddiE or control transistor 128 is coupled to
20 the base of the series pass transistor 126 and to resistor 136,
which biases the circuit, providing current from the unregulated
run supply voltage. A filter capacitor 138 is coupled between the
base of transistor 128 and ground.
Accordingly, the emitters of the control transistors 74, 128
25 for both the run and standby regulator are coupled together at a
summing junction, namely at the anode of reverse biased Zener
diode 80, whose cathode is coupled to ground. The Zener diode has
a steep current vs. voltage characteristic at its reverse
breakdown voltage. The Zener 80 thus substantially defines the
30 - regulation voltage which is maintained at the emitter of both the
series pass transistors 72, 126. However, the two control or
feedback transistors 74, 128 improve regulation by feeding back
the actual level at the respective regulated output, and
accommodate current load variations while causing the run and
35 standby regulated output voltages to track one another.
in FIGURE 1, the standby and run loads 32, 52 can be
considered as two integrated circuits, one powered by the
regulated standby voltage VSTBY and the other powered by the
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fh "95"3559 jong: Werloading; n partlcul ar to the same reference
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suppl y sedtiongeactordihgath FIGLURES1 rianblock formi oThle standbyeand irans in the
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P cuedt W sabarkh 84gb 881 FIGORTE ¥ bF et Sersmihy-broicplrty ! 020,
coupl ed |°rﬂrtﬂ|ﬂh§ll§ﬁmt:9f tajswitched mOde]ep%wamsupM. rf@gue&amnles hown in
FI GURE operiatéd U8y "a $witthed! Aiode'dutitesllery 2! TR bhrédulated outputs
V1 and V2 are regulated by the standby and run regulators 45, 55
20 to produce regulated power to the respective standby and run |
loads 32, 52, which have coupled signal lines 142. Tracking is
achieved by coupling the reference inputs to the two regulators
45, 55 together, and in particular to the same reference Zener
; diode 80. This provides conductive paths for- control currents Iy
75 and lo. Since the communicating load circuits 32, 52 are powered
from equal voltages, the inputs to either one cannot substantially
exceed its supply voltage. The load circuits remain functional,
for operations in the run mode, as well as for standby operations -
such as switching into the run mode by enablmg the run mode
30 supply.

FIGURE 3 illustrates another embodiment of the invention,
showing a number of run and standby supply voitages which are
preferably generated for operation of various loads. FIGURE 3
shows voltage regulators of a higher tolerance which can be

35 coupled into the circuit in place of the simplified regulators
shown in FIGURE 1, including particular component values which
are such as to provide a nominal 5.15 V £3% with loading of the
standby supply of about 40 mA, and the run supply up to 1 A. The




are such as to proVide a nomnal 5.15 V 3% w th |oading of the standby .
supply of about 40 mA, and the run supply up to 1 A The run and standby
suppl i es shown have regul at ed out ‘{75 that track each other to within 150
nV. The unregul ated standby supply “oltage and the run voltages in this
~enbodi ment are not shown in FIGURE 3, for purposes of 5 clarity. Thiss
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unr egtdanrecbthaqu mmlhe150amy regulator is at 16 V, but in the standby

Control 1 or THe, ntyiatelt, SinbBy 5ubsY, Poitads, Afid, HE 0/ VoIBRHE, oo™ ¥

standbny this terbedirhent \arelaot/ showni .in FIGWRE 3,ufornpurpesesreky in both the

T TR il 8 ) i

suppl yequiraments in the \rummagde and; t wmoﬂech n the Bffpears only in
and efiods SG“JP'Q gﬁ' q%tthe)éstéﬁdB Sﬂ"“"‘r‘““" é“" Z? "the run
regul 48GM wfdsfﬁh yn but \M‘né&’ ‘gﬂf@ Ops t or not.

The sedueeaopgleﬁohr ofithet \s/wlur@ltéd modet powfd?esﬁpblw &;fﬂifoltempl Vhtsonat L gn

80 o088 sl SSulici8n! fo;, Arobide rabfiated! didriciBly VOUBGBRLE 50 f over se
b| asedl,zazev anddé6 Maoauthnduiﬁbla aceupacy iincboth tthe tun modécand é Be -
Vron 8 a@@(y sfiodey < Trf Gobwht) Gl 41 b, Biqie Fetliath, i e’ 21CDY (200S
CRO2 @mb dunynm showneuaaubstanﬁ atly| denmed .fromTMbeersr\énce vol t age | evel
o 25 aRAbY Suphl, HoWeve, “1'3' V, Bhregtilated *‘*ﬂ”‘%ﬁxm gy = o
Jngegtﬂmpalﬁt!? the f’d@em § U 49 @%r 289 of m@o{u anode of
Zener QOPo¢iaCrégistdre K00, ahdCeRables dreaﬁablebytﬂélrsﬁiﬁ g capacitor

FovP! SradisRRECAO Afd 676t shecAin FepeIRS Bohinelan o o tr o
whether the 12 V run supply is present or not. The series pass
transistor Q00 regulates the 7.5 V STBY supply to a run supply
20 voltage of 5 V in the run mode, and does not conduct in the
standby mode. The 12 V and 4.6 V standby voltages are provided
from reverse biased Zener diodes CR09 and CR02, respectively,
‘the latter being the reference Zener for the tracking regulators :
providing the 5 V standby and 5 V run regulated outputs. The ' -
25 reference volitage level Vz of Zener diode CR02 will vary with the
current supplied to it. The reference voltage level Vz will be 4.6
V at 5 ma, but will fall to 4.5 V at 4.5 ma and 4.0 V at 0.25 ma.
Diode CRO9 is coupled by resistor R0O1 to the nominal 16V
unregulated standby voltage, and also by resistor R17 to the
30 anode of Zener diode CR02. Capacitor C08 is a relatively large
storage capacitor coupled in parallel with Zener diode CR02.
Capacitors CO01 and C14 are filter capacitors in parallel with the
4.6 V and 12 V regulated outputs.
In the embodiment according to FIGURE 3, the series pass
35 transistors are arranged as Darlington pairs, with small
resistances R18, R19 coupled between the emitter of the
respective Darlington transistor Q09, Q07 which is coupled to the
feedback transistor Q11, Q10, and the base of the other coupled
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- et hie =TT A BT ¢ T“n‘@“to"ﬁ GUF&E”, the series pass 35 transistors
‘are arranged as Darlington pairs,. wWith small resistances R18, R19 coupl ed
between the emtter of the respectlve Darlington transistor Q9, Q7 which
I's. coupl ed to the feedback transi stq)& QL1l, Q10, and the base of the other

coupled Darlington transistor Q04, Q00, which carries a greater anount

of cufrent. The small resistors R18, R19 help to roll off high frequency
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QO is small 1,S O q’ze sane order of nmagnitude. "Therefore, variation
of the @899& é&s!itpbu |tages is minimal. The nom nal 16 V unregul ated
sthdby suppThevvariation=srin2base-emitter avolagds ¥or thehpowendby node, and
=16V Ay, B ok, T B YeahaB GShE B, 2o, 008 09
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M o the feed ack translstors \8{? (5‘? 6 is small, and is of the same
order of magmtude Therefore, variation of the regulated output
voltages is minimal.
The nominal 16 V unregulated standby supply voltage can
20 drop to about 12 V in the standby mode, and is 16V in the run

mode, which is handled by using a second Zener diode CR09 at 12
V, to regulate the voltage supplied to the 4.6 V Zener diode CR02.
Zener diode CR02 is preferably a 2% Zener.

In the circuit of the invention, the regulated run and standby
25 voltages are insensitive to almost all variations between the

elements. Supply variations do not affect tracking, only the

voltage offsets. Variations should be less than 2%, the tolerance

of the Zener reference diode CR02. The two regulated supply '

voltages track within 100 mV to 150 mV in the worst case.




CLAIMS: 1. A power supply system conprising: an unsw tched voltage source. -

energi zed during first 5 and second nodes m'lmmlfnmmm'mst vol t age

regul ati ng neans energi zed by said unswi tched r energizing

a first variable load at a first regul ated vol t 4ge®l evel” aid generating. a

first control current which varies with said first 10 variable | oad; a

source of a reference voltage |evel Fﬁppled to said first voltage

regul ating nmeans for establishing sai 8 first regul ated voltage |evel, said

reference voltage | evel being biased by said first control current; 15

a switched vgggq¥§§ource energi zed only during said second node of

operation; second vol tage regul ati ng nmeans enef,gi,zed by said swtched

vol tage sourde for® ARWER SYRPLY SSHRMy FPBPYASABIA at a second regul at ed

vol tage | evelamnthsgeitaiidd RbPeatfe soureé oeflepgiized durimgnirhitch varies
th sa%ggfecondkﬁarl bl e 1 oad; qgg said source of said reference voltage

| &vel al lﬁQQﬂf 9 ?Bﬁﬁ? Whd vol tage regul ating neans for

est abl i shi ng fSiatat ssxltabe apdulating | neams| energizedd bys said source of

said re o Ri:TeIcH ' 1] Y S @ rol
current fu‘?'{eaccl"ecc?nééi of sa‘%@/%(’rg%nﬁg%%%eiggﬁ a?egi\%cﬁ%tegggql%s
tracki ndopst iak i Eingt megwkaked oreltage alavel r andagenexatiikng ayul at ed

vol t age #59R comtol current which'SyaYHé8WeENCLALE kiruterein said first
node of operation corresponds to a standby node and said second node of

dfer at i FRTEAIE PR to a run node of operation. 3.  The systemof claim
1, wherein sa Gdured o Feferersss OV vadé al@vetdJdodipled ANS CONPri sesy

respect iy 944 DA S 4 ind e di0°E8E SR LMY Y

first reguléted voltage level, said reference voltage

level being biased by said first control current;
15 a switched voltage source energized only during said
second mode of operation;
second voltage regulating means energized by said
switched voltage source for energizing a second variable
load at a second regulated voltage level and generating a
20 second control current which varies with said second
variable load; and
said source of said reference voltage level also
being coupled to said second voltage regulating means for
establishing said second regqulated voltage level, said
25 source of said reference voltage level also being biased
by said second control current, each one of said first
and second regulated voltage levels tracking variations
of the other one of said first and second regulated
voltage levels. "

30 2. The system of claim 1, wherein said first mode
of operation corresponds to a standby mode and said
second mode of operation corresponds to a run mode of
operation.

3. The system of claim 1, wherein said first and
35 second voltage regulating means comprise respective
active feedback circuits for generating said first and
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_secdnd control currents. 4. The systen1of cIa|n11 MhELEln_ﬁald first and
second vol tage regul ati ng means conprise respective 5 conparators for

"~ generating said control currents at magnitudes rel at ed HU uﬂﬂiﬂlﬁﬂ ml

bet ween said reference voltage level and said first an EE
Ievelgfrespectlvely as said first and second | oads vary. 5. sﬁstén1of
claim™, wherein each of said 10 gﬁﬁage regul ati ng neans conprlses
means for generating said respective c rol currents by variably diverting
respective parts of respectivVe input currents flow'ng into said voltage
regulatingnggga 3 %@diiedfg(fﬁgisecond | oads vary. 15 6. The
systemof claiml, &hereln sai d source of said reference voltage |eve
conpri ses a Zener diode, said reference voltage |evel varying with a sum of

said first and iecomi'h%o%tyfs@eupléff QilSim 2, WheréVit 88185 FikdtMahg Wherein
said first and second |.oads are |nterconnected integrated circuits

of a kind §GSP§9tVP&tS@RIEQQH%Qﬁ}QHuﬂ?QPﬁhqQQRE&E% FeFRecHive d vol t age
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a tolerance, said.volta s ge e ir cond vol t age
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s 5. The system of claim 1, wherein each of said
10 voltage regulating means comprises means for generating
said respective control currents by variably diverting
respective parts of respective input currents flowing
into said voltage regulating means as said first and
second loads vary.

15 6. The system of claim 1, wherein said source of
said reference voltage level comprises a Zener diode,
said reference voitage level varying with a sum of said
first and second control currents.

7. The system of claim 1, wherein said first and
second loads are interconnected integrated circuits of a
kind subject to SCR latching when a difference between
said voltage levels generated by said first and second
voltage regulating means exceeds a tolerance, said
voltage levels generated by said first and second voltage
25 regulating means not differing from one another by more

than said tolerance during said second mode of operation.

8. A power supply system substantially as
hereinbefore described with reference to the accompanying
drawings.



