Power supply control system and device Field of the Invention The present
I nvention relates to a power supply control system and device using 5

si ngl e cywbeoansss@l for power sources such as for |ighper/aancimoiRs
particularly, to switch node power supplies (SMP8) but not limted to such.
Background to the Invention A power supply often has an inverter or
converter device for the conversion of 10 avail abl e power of one set of
characteristics to another set of characteristics to nmeet specified

requirements. It can ther phérdubgly Soritiol sydtein dlddfevié OVi des power with the
characteristics required by the load froma mains supply power source. For

exanpl e a nmai ns supply power source mght be the 50 Hertz, single phase,
240 Volt AC pbigigrof thedivention Australia but the | oad can be a circuit in a
personal conpUiiecpresentihvebiions relgies tea pow Leupdheconbd! sipierp ane: devicd|usieg nat i vel y t he
| oad coul d sbesiggie? fyeldfbhtrorifor Eﬂﬁd? sbur&Hg tsudh o) lightED EnddRNE lpardiblibR) Mo t her ef or e
requires .a circuit_ that mkes %S 240 F{mégédoo r source and 5 V DC | oad
conpatible. A %W'ﬁ%ﬁpmp )%B‘ﬁ yo %'i'\é%omer supply that provides
t he power supply 20 function through | ow | oss conponents such as

capaci tors, i Batkgtound o thethvémdnsi ormers and in which the use of switches

o that the shiat Ay Shit i dn BBl offanverky Be BORE Monibin (20 8 ByStEm
Mat es andqgomé‘?h‘g’grﬂ%?'s‘f ?g?f %ﬂxﬁm T'@ﬁ'@b‘ﬁ‘/\ﬁ"t"ﬂf%% o mether | oss

whi ch resul t ssheaified gauements: | loermtherefore thec: pirculh that providestROWARVIY P8 hal ogen

| anps typi cal bhardceaatics equiey\by the load froVd b enabik stiplyi ppiversourtd Fdsexample | nverters
than L0OPF cal 1o sheesf Bibel ok o 18 15 Sp o, sfifle (HER7 R0 BCRS 9T TR E

det ecti on, top‘HQfg’é'f'd 'tE'Lﬁ“P‘éaﬂf S"‘é%@%%lf?? o ﬁ%@%'@t%’?"lﬁ"ﬁé&‘“ﬂ@fﬁ r to 30 cause
t enpor ar y 1§huteduitin regiigies SY IDCcreweigHtemetivetydhaloatiensidbeiadd Watkiialoger andar d di ode
based rectifi mghEsupply.NTRREd suppCiherbfole réduitdt Lcio@ithatimakes the1ZhoBME However

i nrush currenpg.ef b ShfSd DE IRl Rompdias | nverters first start, stalling

oscillation and damaging rectifiers, causing 35 early faNure in both

transforners energy saving globes. It is an object of the present

i nvention to frewiching-mede powsr SurplY ip 8\powersaypaly thetcripides thesgowereswpeind devi ce

that over @ometun@ion athrolghddw agse| camipdhéits Qeh @& Eapbétorspfindubtorsdisd@dvant ages of

the prior art transformers and in which the use of switches that are in one of two states - on or off.

The advantage with such a system is that the switch dissipates very little power in

either of these two stales and power conversion can be accomplished with minimal

power loss which results in high efficiency.

25 '
Electronic transformers for halogen lamps typically require 20Watts or more of
resistive loads. The inverters used refjuire comreet load to maintain oscillation,
capacitances gréater than 100pF can stall the inverter. (Generally inverters have
over-current detection, to detect currents exceeding a predetermined maximum to

30 cause temporary shutdown, '

Typical energy saving products implement standard diode based rectifiors with

capacitance for stable operation and EMC. However infush cuments can exceed

15Amps when inverters first start, stalling oscillation and damaging rectifiers, causing
35 early faillure in both transformers energy saving globes.



Summary of the Invention According to one aspect, the present invention
provi des a sw tchi ng- node power supply Wth cycle by cycle, asynchronous
control sSWPef/ 073 power supply control system can comPEIr&d2a11/001598

swi t chi ng- node power supply with 10 cycle by cycle, asynchronous control
schenme, the control schene using |ogical swtching neans, wherein the
control is for managi ng the power source to match the required | oad as well
as determning the regulation of the |oad. The power supply control system

can neke use @fie @i objdcbdraik @ésestinention (d Frovide BAinHveliTpoivar suphEcdnb@i cal

swi t ching rreaaywmﬁ Hévic mwsrwuﬁrw i {hrhélioraldd dA8 br Hidrd bf b2
intelligence H‘ﬁ?Jz! con}ﬁ%eo et wor suc as a perceptron, to determ ne the
el ectroni c si Ffake use of a nixi ng of instant and aver aged
signals through a feedback system 20 The power supply control system can
further Inal uéemaufyamﬂgfu\m&or front end suppl y where AC to DC conversion

s required, e ower
conve(r15| on, aﬁgﬁ’"ﬁ‘g% 9% mgr ﬁth&emoﬁ?"?l na &h\Ptl on %‘é&of t he power
conver si on. ZS“DPHé"'EBWFr%Fqus"‘ mﬂﬂﬁ&@'ﬁﬁ? povver source to match the

required | oad as well as det erm ni ng the regul ation of the load. The power

s;)urce can i ntrwdﬁmbm&waﬁo Sasan:ch\ﬁgrrﬁdaabow@aabpty%he | seh
el ectroniggtr oS e ntrol schene
is pref erglbl y as g@{n ar’??ﬂ Cl a l eCXﬁJCEo ng'ﬁér/cg ngg n particul ar

it uses a per E‘@EPF‘%W’?p@"FﬁME?“Q“B“ 'ﬂ?'BBH‘E“PbPWQ?B“Fﬁ'&“%deI makes
use of nul ti preguiredinat 9s aeltksdsternifingIhenaguldtioniofdiedesdr oni ¢ NAND gat es and NOR
gates or conbi nations -The nodel uses feedback in order to correct control

d adapt t
or ef er abl y Sste'@eef%ﬁ?‘“%hé’%*gp%@*mkgﬁ bl ffFons Wals dles 1, 5 e
har dwar e afpr &adhe logieali ?Y@F%"B%ﬂ’nﬂ‘dl @g'reearpdtew t&?ﬂF‘W'Q&E“é?"fq‘Hl s all ows
primtive decit@lliocnoamtumlgomrolr@manrst&b 8% percptréra ot deterrbiathe ploctoaie such as in

the megahert zsma@ngmes inéike U8 ioN8 bR IrBMA dnd RliadhdsiHaE Brobgh & Pr ef erred
enbodi nent USﬁ' or 'NAND gate conprising of a conparator with
trp

vol tage of nu e |nputs sunned wher eby the conditioned signals can
behave |i ke an anal ogue ' AND or 'NAND gate. Each input is transforned
| ndepender0l y Theopdwea supply cortrohaysiiedn|can furthes 'incinica cstiflen for frant eadauppty he sum

exceeds the r gh&é NEE® DC conversion Is required, the control scheme in the middle for
controlling power conversion, and the step down or step up as final conditioning of
the power conversion.

25  The control is for managing the power source to match the required load as well as
determining the regulation of the load.

The power source can include boosting which provides a ‘Virtual load' to the
electronic transformers.

30
The cycle by cycle, asynchronous control scheme Is preferably based on artificial
intelligence neural nodes. In particular it uses a perceptron type mode! to provide a
control.

35  The model makes use of multiple inputs and use of simulated electronic NAND gates
and NOR gates or combinations



15 The 'AND or 'NAND gate preferably has nmultiple inputs In paraNel each
condi tioned by respective resistor feeding to and bei ng sunmed by the
conpar at owo 20t 7ssaeent i on further provides for a controlPCEAI26TH0OEIPr i Si Ng
of a multi input NOR/OR gate conprising of a conparator with isol ated,
condi ti oned signals which 20 can behave |ike an anal ogue i ndependently
fired "OR or '"NOR gate. Each input is transforned i ndependently or
proportionally. so that each can 'fire' the conparator once the reference

i s exceeded. The modbN@selTéudtiack i Rkier tbichirddEdotrd? bl ®faptid the BRMGIAG!InpitPl € i nput s
I n parall el e%%g%pdrgélhgged 25 by respective diode feeding to conparator.

Preferably the async"nronou‘s systenms controlled each cycle can have
i nst ant aneous peak currents nonitored and adjusted in real tinme. In
particul ar w Firther kpreferably uses thisgetceptrod type swdalip adargiwaleapproded. | nput current
can be contgrolled with incredibly low ripple 30 current for AND or NAND

gates whil st | ntgi ni ng _control. of the output. e |t I pputs of the
mul ti i nput N& '?%'%efﬁp 3 f%&d’b"g’gﬁ uhlf‘%?ﬁq[?%oss"f"wl%r?%t Jgﬁ%ﬂg'\'/o tage and
| oad. 35 The deslsion makipg o pecun Aospeeds fager than pereali SUPR S ¥ "ehput power

t 0 guar ant ee edahgai @ gigshenk,tubingiciely ®airdlethatdwarehi ch there |s a FET
controller in conbination with a linear regulator. The Inear regul ator can

| ncorporate a,l arge Resistor and | e, r .volta to mnimse
pover || oasis (1T SPERITIPL LS on R, KRN spin Biopdcf 8 e ' 01 °C .,
be anal ogous Wih yiEment multiplinpis sunmed whemby the cenitiope) sigpalm cantehqyge 4
rectifier for lirsdancdnalaguel’ANDlor NWANDT gagea Each iaput 8 tramstbrinbdbindbpprelintyl8BFETSs wher ei n

gate of one PyfoResin\aiPhieTie Lompaabnerick d sl ettoddenderefingoped MOSFET and

vice versa. Preferably there is a pair of pairs of P and N doped MOSFETS.
In this way operation of FETs with voltages of less than 1 Volt are still
cont r ol | edShy The'ANREor /NAND' gote preferphiy bagmultiplasippfts s peraliebepck Ronditien®das oper ati on
of a pair of Miesiebivecainicediegio andtieing Bammad by thad comparator. |t can be seen that
the invention provides a c.lockless design with asynchronous operation- up

There 1o cont | ANENEE AP ries Yo BGEreS) ST PP RS BLaanact t ance.
NOR/OR gate compriging of a comparator with isolated, conditioned signals which
20 can behave like an analogue independently fired ‘OR’ or ‘NOR' gate. Each input is
transformed independently or proportionally, so that each can fire’ the comparator
once the reference is exceeded.

The multi input NOR gate preferably has muttiple inputs in parallel each conditioned
25 by respective diode feeding to comparator.

Preferably the asynchronous systems controlled each cycle can have instantaneous

peak currents monitored and adjusted in real'time. In particular with mixing of instant

and average signals, the input current can be controlled with incredibly low ripple
30 current for AND or NAND gates whilst maintaining control of the output.

The multiple inputs of the multi input NOR gate can be feedback from boost current
and voltage and load.

35 The power control can include an active rectifier of input power to guarantee FET
gate Is within threshoid in which there Is a FET controller in combination with a linear
regulator. The finear regulator can incorporate a large Resistor and large Zener
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Si mul t aneous regul ati on of high and | ow speed paraneters (e.g. bad current,
vol tage, tenperature, etc). No electrolytic capacitance is necessary due to
hi gh 20 sweedi2ssani ¢ based design (cheap, incredibly lpomt20fimoimenpact)
It provides a vastly superior step response due to single cycle control.
EMC is easier due to | ow, asynchronous ripple. Further the power factor is
i nproved 25 due to virtually no input capacitance. Brief Description of the
Drawi ngs A preferred enbodi mrent of the invention will now be described, by

way of exanpl eouegu xo aWtmaﬁuﬁ\fsSrm&eloBﬁstt ReughCHpiMteiy bub@ndinasni@s, i n which:
30Figure 1 Is &olgtf di ﬂ%@ﬁstgﬁ@fegmﬁq‘"’oﬂi?k bi asing for a power supply

control syste ccordance with an enbodi nent
of the Inventi on F| gure 2 ls acircuit diagramof | oad conpensation
for a power sumobquecmlcdanwmm&eﬁﬁcngummlaeplwywdp@mber)hndm accordance

Wit hbandemsOd N@%Eﬂmw&wdf%l’ b@é?@fk it Bohhedida l@-@t‘dh?fl}?nal f ee?bacr
can be derive erce ou n_sub rom an | npu
to achieve a g%?ﬁ@&‘:hﬁ@'g’l'éfﬁ emwﬂﬁ"&?@’"ﬁf@“é’ rcu Pl agram of a

| oad vari ati oMOSBRI®% 0ol for a povver supply control systemusing single cycle
control in accordance with an enbodi ment of the invention show ng an

circuit dit g?‘“n@é?ﬁ% i O Wt bl U 08 Han Ol st SHBU of © P emusi ng
singl e cy(:lI% %ﬁ efgg ﬂ%ﬁ@@%ﬁma‘hﬁ Br@hiéa %é\%qﬁvent i on;
Figure 5 is awquwmqqgmen@w of an art|f|C| al intelligence control of a
single cycle control the power supply using a Perceptron algorithm

Figure 6 is a %@%%Wﬁl\ytﬂmm p.«av.&aaqa aaék.e@héehn'm%ymmugate and

OO e L eTHgRol i K, it - o o ey

al gori t hm15Fi gmmnﬁh%hows the construction using buffers, resist or net wor K,
conparator and bias linked with figure 6; :

There is continuous current mode inductor- virually no input capacitance.

Simultaneous regulation of high and low speed parameters (e.g. load current,

voltage, temperature, etc). No elactrolytic capacitance is necessary due to high
20 speed, ceramic based design (cheap, incredibly long life, compact)

It provides a vastly superior step response due to single cycle control.

EMC is aasier due to low, asynchronous ripple. Further the power factor is improved
25  due to virlually no input capacitance.

Brief Description of the Drawings
A preferred embodiment of the invention will now be described, by way of examp(e
. only, with reference to the accompanying drawings, in which:
30 Figure 1 Is a circuit diagram of a simple peek biasing for a power supply

control systemusing single cycle control In accordance with an embodiment of the
invention;

Figure 2 is a circult diagram of load compensation for a power supply controf

systemusing single cycle control in accordance with an embodiment of the invention,

35 showing that an additional feedback can be derived from the perceptron output and
then subtracted from an input to achieve a desired regulation;
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Figure 8 is a diagrammatic view of a logical nmulti Input NOR gate and
associated truth table while figure 9 is a diagranmatic of a circuit

el enent swoubatd7sg2such | ogi cal NOR gate using the Peroeptrrainoal@osst hm
Figure 8 shows a physical 15 construction using buffers, diodes,

conparators and bias.; Figure 10 is a diagramatic view of the
circuit having a conbined inclusive and summ ng Perceptron al gorithm of
figures 7 and 9; Figure 11 is a diagrammatic view of the use of

the logical multi t ovi de
f eedback and boosﬁgm? tlﬁe CurrJPJﬁ{aH&;U ?ﬂﬂmn]&mé’gfo?g fs?'g‘ln’fancy and
conponent si z&NEY gystemusing singl¢ cyrlecontio '“a?Fﬁ"'ﬂ‘!!“‘%lP"gh an S'QP%‘M i ews of a
nore conpl ex investianisbéwinganadditonaf argextemat ine alReving sywtentsented,gor i t hm nmaki ng use
?L certai In el errenmursurwh%tramgndg&?i e voIBHotdardprfM panRE eﬁop@rwmﬁzhow n? th?t

e signalg c tiog.N. Particul ar
Figure 13 ghov@%ﬁ"’?&é@% éiiec%tr'??ﬁ %om‘% %ﬁﬁ"éﬂ? %g?am 'si on systens
including in mlt Flgplaﬁéquiagtammahcppy@f E"&’HW%'“‘&“WP%W‘GT 2y of a
subtracti on ceytle oortrolithe powecsupgly @sing adespige aigorithng g i cal swi t chi ng neans of
the invention;  mguef QLHEia riimotbCrowldh R hutngn 16364 anmati ¢ vi ew

G aormat i & et 'G‘NA*CS"E% F'iuqziﬁa[aé@é"t%ﬁ%ﬁﬁﬂfﬁ%# R o and St ep

Down sect |16ns'm<=h logicply NAND Betej uping the Dersertfon Grigohm| nplawe JuphowRithe t h regar d
to circuit of coniigidton udify bufferg, resistd? hetvark,comparator dnd tissipkedwithfiggeter cont r ol of

one enbodi nent of F’g?@ g wma ,Qmmaﬁeowqf aqs&eaf hidfi: inpaP NORUGRS akA and 22B i s
acircuit dla ramo

m)el uselnrectlfl r of Figure
21; 4\1 Eble‘grp'? ﬁl ag@IE HE P CBTEMSI™EF S ectifier of
prior art sho%ﬁ" M@'W‘m‘ﬁ‘mé"ﬁ)ﬂ?fﬁﬁﬂ 9'90"""“ FW@&M&WM

oper ati onak t constRiclivh usingiiutiers, dmfdepmarmurﬂmlascl rcuit of Figure 22 in

orior art 5 of i aaedo s Bperkh@i Bla of Bl 1Bl el ckitie 01 (B0 B
248 in corrpar?“&?ﬂmg Fﬁ'ﬁﬂ’l’mf ﬁ?f’éﬂ'g‘f"q "‘ii

‘A showi ng m ni mal | oss or
di st ur bance; F'GF’Pgufs@MTQWCMQ’GM"Saloéﬁﬂi’a‘mmuﬂmgﬂwﬂfroI of one
enbodi ment of figulee 6ité) Y®iAtorden tordvide fekdbeek bhd ookt ofvithia lburdedit andevolagl it OWN;

20 for efficiency end component size etc.;

Figures 12 and 13 are diagrammatic views of a more complex instruction
according to the Perceptron algorithm making use of certain elemente simulating
logical multl input gates and showing that the signals can be adjusted by external
control as required. In particular Figure 13 shows that can be made Into far more

25 complex decision systems including in multi fayers;

Figure 14 is a circuit diagram of a subtraction circuit in a comparative usage
in logical switching means of the invention;

Figures 16, 16, 17 and 18 are each a diagrammatic view of various topologies
controlied by Duty cycie,

30 Figure 19 is a dingrammatic view of a possible complete circuit having
Rectifier and Step Down sections;

Figure 20 Is a trace of gated input current with regard to circuit of Figure 18;

Figure 21 Is a circuit diagram of power control of one embodiment of the
invention showing rectifier;

35 Figures 22A and 22B is a circuit diagram of NFET and PFET models for use
in rectifier of Figure 21;



Figure 25 is an operational trace of V and | of power control circuit of

Figure 10 24; Figures 26 and 27 are N and P FT equival ent sub
circuits wepeatrsuel y showi ng the details of FETS X1 top&d/aaf20fioguw9e 25 in
conmbi nation with linear regulator; Figures 28 and 29 are circuit

di agrans of power control of one enbodi nent of 15 add on voltage control
el enment to |load of the invention show ng step down and fl yback
alternatives; Figure 30 is an operational trace of V and | of power

control circuit ugf DrG2§k%&rdmmg%ﬁ?{'b&mP&nW%&mrfoF&ki arféhidyn for

Figure 31 is an operational tra step down show ng sinple FE f fixed
duty 20 and ff¥OWAEHEPURPIEHe. Description of a Preferred Enbodi nent of the
i nventi on The i nvE&igtmed@tA sian eperationsl traasest ¥ @nd Ik pewes gpntrgisira it 9lidouse power suppl y

control syst ega i 6égalison EOFHPEANINS! tREEFTM il NG pawdr \boit@hdirag-onpribeapower suppl y

i th cycl &5by oGl ers Ao UBG B heCBRY il of IR 1 Pimsafihip! Schere

usi ng | ogi cal 1 ng ans, wher el e contro managi ng t he
power source \oWer{iRg fifiofms@44 gpwing Bupimallogs ordistyhance,s et er i ning t he

regul ati on of theFigomd®5 iTacircuitwiiagramoof power cattte) o opavemixidiment ofdtie power
supply with Cigdnflon@iovadigreainer3ih adivisidgvapous control scheme. This nmakes use
of simulated el ec ¢ .1.0oqi r royvi ' re. However
to determ ne the E‘bg@tzrgésnﬁ'%pgﬁanukgﬁ%trﬁ}a% 'E{o&nﬁ%&ﬁ‘ge&%}“% Xi ng of

i nstant arl@ adkr age signals through a feedback systemis necessary to }
assim | ate and ar Figlreg i26land 27 ard Nopod 0o FEE equitalegbsiibr arcuita gespestivels uch as a

perceptron. 3gokab e bdlalistdP FETSUICR R4 bOFure PETiR camBndien withSiRREt s of the
swi t chi ng- node er supply with cycle by cycle, asynchronous control

schene of thefh e'nt ion, Figure 1 is a circuit diagramof a sinple peak
bi asi ng. Vsum g1 FOPRE-fH and 2Qpre.cirgst diagrgme g pwer control of pnergfabodimsitiof j er wi t h
gai n gl pri&sesaddson/aitage coninol @leseat! to doasli af izel invebfioncshoning 1stpp tdown and
fliyback atematives;
Figure 30 is an operational trace of V and | of power contro! circuit using step
down resuit on joad current; and
Figure 31 is an aperational trace of step down showing simple FET fixed duty

20 and frequency drive,

Description of a Preferred Embodiment of the Invention

The invention with reference to the drawings shows a power supply control system

and its components comprising a switching-mode power supply with cycle by cycle,
25 asynchronous control scheme, the control scheme using logical switching means,

wherein the conirol is for managing the power source to match the required load as

well as determining the reguiation of the load.

The invention provides a switching-mode power supply with cycle by cycle,

30 asynchronous control scheme. This makes use of simulated electronic logie gates
that are provided in hardware. However to determine the electronic simulation and to
make use of a mixing of instant and average signals through a feedback system is
necessary to assimilate and artificial intefligence neural control network such as a
perceptron.

35 _
Referring to Figures 1 to 4 there are four aspects of the switching-mode power
supply with cycle by cycle, asynchronous control scheme of the invention.

-6-



5 Inductor (or primary in transformer configuration) current. The anplifier
with gain g2 applies a voltage proportional to the |oad current sense Vi,
snoot hed W 2b1onessson Jo. The result is a bias which all egs/Atherigysioem to
trigger on a Vt. peak that varies Inversely with Vi, eventually reaching
equilibriumat the desired level. Note that in this exanple we use Vi or

| oad current, this can easily be any other signal desired for the 10 given
application ie, Voltage, position, frequency, anything that can be
transforned by a suitable function such 8510. Alimtation of this

exanple is that it .rel.ies on the systemto reach equilibrium which Is
exacer bat ed @H“éﬁ%’ﬁ‘&?‘gm \731’%2’?"%?‘?_‘"?1 ower than the other. While
this 15 makes the \Gymt=d@h. VA eli+ 82 . svEBNei (Mt ep response is poor. Figure 2

is a circuit dhegmpmeowitn gt gt Presents BiunDWith arscledosigwal repted@ityg Gent r ol system

a cireul | ¢ - - iV
;JS'_ “jg( 5'( {‘/g)se FGMEr (GPAERin trahStdiRer cdthiguratidh) (CTRFER. Theyhplﬁiﬁﬂtgét.h@gﬁ\'}i?) ¥ n( dL(i S'

20 Where V¢ = du Vcec dum(M 1 )/ M
duty cycle rét“P’g‘“z%Y""F%" Q'?P@“PP%WS’F%P%%"F'&FF%?MF' smggthed I1‘((5‘f"|’?’l%ﬁ"t'(boost er This
vari ati on shovibe sasulhigci bipowhicl allgws thediysterr to tigger onin Via oedkribettvadesaver aged
conpar at or - oUlrReretylitnsvi,vetilallyRathing SaUilbAiin @uRiebiled RVGIEUARS AbtaSthisar Iget Ve )
aranet er con e na c
a/hi | st bel ogw %&%@due_sgﬁgg&%é{‘/e t ﬂ‘%n%?ﬁh%ﬁyn%%?ﬁ%r&esu tdseg}%foz i gher peak
current solfgh@VER, arpficationda. Xoltpas, Pestion, dreauency, anything  fhat pay) be transtormed "y i gher

VL peaks and thepwithble tunction euxchesdr provi ded until the desired I( V) is
reached, at which point XVc) drops until equilibriumis reached. Paraneter

du' i fuly doldod Qi ' At i | h
2 out, g~ AhilaloR 4 i@ bl ol €l o e kgblh 1 regknlicAn, ik 0P | 0551
di agram of a MSoBACRAGIIPE RN PR PR "P%’P ok giguer Lantpt gthefo Whietissy st em

Vsum = gl 1/ ( makes the dybters inh@rently siable, step respénsgBppori ( Vi ) k (VO ) - (Vc) )
Wth the addition of the-anplifier with gain g3, we are able to repeat the

L oh | i) "0 PR P B Ry oAbl p e RS ST U0t LR
si gnal . using single cycle control.
Vaum = g1 . nf{m+n) . VL + g2 . m/{n+m) . (i( Vi) = (Vc))
20 Where
Ve =du.Vce
dus{(M=1)/M
M= r.Vout/ Vin
du is duty cycle ratio
25  ris the transformer ratio, 1 for a normal booster

This variation shows an addition of a feedback loop subtracting the averaged
comparator output. This novel modification greatly accelerates target parameter
convergence by applying negative bias to the load signal ( J(Vc ) whilst below the
30 desired lavel, which In tum results in a higher peak current sought by the reduction in
offset at Vsum. This results in higher VL peaks and therefore more power provided
until the desired I V1 ) is reached, at which point j(Vc) drops until equilibrium is
reached. Parameter 'du’ is useful in indicating the ratio (r. Vout / Vin), As Vin
approaches n. Vout, du ->0, du Is greatest with Vin -> 0, '
35
Figure 3 is a circuit diagram of a load variation control for a power supply control
system;
-7-



5ium=gl . n/(mn) . VI +g2 . m(n+m . ( I ( Vi ) + k (-Mt) -] (Vc) ) As
shown, if inversion of various control signals is possible, anplifiers need
not be rewoi2oevh7edaen sunming signals - only subtracti onpclien@otieisegati ve
sign inside function k() renoves the need to subtract, and therefore the
need for an additional amplifier. This can help reduce cost and conplexity.
10. Figure 4 le a circuit diagramof a voltage clanp for the power supply
control system One advantage of the ripple reduction schene is that

r ecll;): fi eL capaci \tma)gg,ﬁt %@”N@rﬁnff\fl.e@gtz' Yikhom)". €53 t I y Pr eslent a t
probl em OWEV%E en n S an uc an e lar relative to
Pﬁ% F’B@ "‘{?'Eﬁg/%eﬁf”gﬁf“ "gpeal fhe $18p F’%&?ﬁe | ar ge

the systemin
vol t ages. Fort\'@r#atsmcttma@m émahglemthUb@wmm. Wislow h® act as a
clanp. An equiaviet Bt cufrérit Glbcimodmedtyainiexteiallsiggalr € 4, the system appears to

have zener gbehavi {, yaﬂ,Ba,# Pi tVLW'd2| m‘Rﬂl ﬁpgqqzmgﬂ,c} he i nput vol tage

exceeds a threshol erence . bel | ener the energy is
rPOpYRee. &

| ost as heat , ARAEME. I, Dversion qf vanous, confrel need Mgt BRsferred to
the load fi ttMUMpHQnmmen sigihdlss - p@v Sabtrpetion.i Herg the| negative Bigh iriside appl i cat i ons
where supply fmttioh K réniRed the Aeddl 1y silitrbl, &vaMRetdtbrk R oo F an Byithediect i ng t he

desired rati °§mplfﬁ5} H}&hﬂg&,&&&@puwdéomp@ﬁ&een as very high inpedance until

the thresh I'S reac understand the operation of the
power supd y control system using single 25 cycle control of the Invention
it i s necessaFigured isrdrepihdiagos tfa \oftage iclamp foy thetpower supplytonteab pisteom nodel | s
artificial inbge bivamageorht figplel rédudtidal soRdme slnassdcéﬁeeapmhﬁoh cgmpe | ts | nput

via a functio éc{&a@'l’é%%q‘fﬁls%ﬁ%&ﬁgwgﬂ\ miu‘nu Quts The

out put val ue |nary C aSSI Ier an theref ore can be

used as a swi PEIRACEICIRIRP frisfiva th tho sy infctiea dhe repulipg UPM G BBy i t hm t hat
can nake uUse wfiudedargirmiisgesiFotiunately e MMWNWWMUIMQDM atayaew of this

function is sheamp Anrbqﬁumsﬁfamﬁns%fﬁnﬁmﬂeh%ééya%%peﬁrsch&eQaﬂt& there are
D G B e e B L
truth table. v&é & FROeR Fheconeign e "§F I“&Tﬁ HHe'Fra‘lﬁl‘ﬂg}“‘&se of a
conparator w wmmgm ehorgyu fet traristerredh taitthe  oadnfilel, capbcitasdey Thieds condi t i oned
signal s cap bpdticiRny isefn AapiRaloROWRre SIRDIP sotidth fedet boofPiriCcaphdie Nat i vel y be
w11 re ot A By oie a{'vo*rh? S8 B R lohloR BRI A ccl o8 for HEh 570
'NAND gate h!pedancs ynt the thssholdds feached 5| I el each conditioned by respective

retor feeding to corrparator. In Figure 8 there is an OR gate or
al ternavel y ain didrto dértardti SpeRMSES tHeYpowbrusi deRirol syani Jsing Bingi@b! . 10
25 cycle control of the invention it is necessary to see the basis of the inventian.

A Perceptron model! is artificlat intefligence which is a binary classifier which maps its
input via a function to output value across the range of multiple inputs. The output
value must ba “0” or 1" in a binary classifier and therefore can be used as a switch.

30  Further the model provides a learning algorithm that can make use of feedback within
the function. A diagrammatic view of this function is shown In figure 5.

Refarring to figures 6, 7, 8 and 9 there are shown electronic simulation of logic gates.

35 In Figure 6 there ie a ‘"NAND' gate or alternatively an "AND’ gate represented by its
symbol and truth table.



Figure 9 shows the electronic sinmulation nmaking use of a control ".:stem
conprising of a nmulti input NOR gate conprising of a conparator with

i sol at ed,woentw7ssmaed si gnal s which can behave |ike an &oalaagous/doGR88 or
"NOR gate. Each input is transforned proportionally, so that each can
"fire' the conparator once the reference 15 is exceeded. The multi input
NOR gate preferably has nultiple inputs in parallel each conditioned by

respective diode feeding to corrparator Figure 10 is a d| a rarmatlc vi ew of
the circuit ha¥louy 7 plecdronic, timpaiop snakingiues, of AopMPamtyr % gorithm of
figures 7 and thultibie impuls sumemesic aherbbathei cootitaied sighals Zan ngm@s as an

i nput i n paral bglhogik '\IaND? Qafslibuk icBli® aidhtbely DERn OANE Sgard. Ead$ SpaiSisi S Shown i n
figure 1 1 thegl 0 |caI rly&‘liona,,[yéﬁéjtmaggﬁ e§‘f"é)fw."f ‘ﬁg”ﬁ%sco r%g&o;,o royi de

f eedback and b T Se icngucror ri ppl e
whi ch can aff etdierericeisieresndegndhe éNPrﬁéiWr%ﬁ‘R!E’"E'WP'PE‘P%E‘)P“EFR!I%"Brrponent

Si ze etc. Such cgHaghibriel By RSpeciva rdsixte toding to coaparatar] uded in figures 1 to 4. 25
Figures 12 and 13 show a nore conplex instruction according to the

Perceptron al gorithm making use of certain ] S Si ng | ogi cal

nul ti input galfdugRthers rfﬂ*ﬁﬁé?’ﬁ"ﬁ@“‘g?'ﬁﬂyileaﬁ'%s%& Fed by external
control as reqeymmtAndtmthpeblet i cul ar Fi gure 13 shows that can be nmade into
far nore copgpl ex decision systens 30 including in nulti |ayers; Figure 14

s an | oVl QVibyd thdbbdiofc SfintdA Halfi§ See ) URbnit DRlcth GAPRSG! Sy St em

conpri sing of a‘conpar at I Nputs s i nt o _nosi.tive input
and conpared t & HSR'HE‘P‘“ iNQRugets FR“EP”ﬁ@ %3 Q“éﬂ’%%%gfe S?FBQ or and
of fset vol tageslbgalﬁwm 68" babtier oyarnt pralogue QR s ‘NOR' gata: tBech InPHDEt | ess the

bias will 'fir gunsidiRedheponbmilg so haCsuch b Air€ iRy omparatoSonck the esl@rencs| N t hi s way

ddi t f f t put
5 ng. corma ?soa*fﬁ%}f e pubffia SR peleckol KERAL Bl ATRRNGLAD DU P
par amet er conv@?’&@?ﬂ@é%?‘%ﬂeﬁm@bﬁ@@dﬁw s to the | oad signal whilst

bel ow the desired | evel, which in turn results In a higher peak current

Souglht Ey éhe FRAMCI0 97R didhrddintade LieW/tl B2 dreiilahifg lacoBines AENe wov: ded

until the desired en c ti
Gamey E’gw;%ro«hglpgrﬁ\%w?wsa? 2Hi.CH il Veer inafihciitas 1H8

eqU|I|br|um|s r original_section on signal
summi ng, t 0?%ad&§AYBIoptey e aninpt l?é’“fﬂe ¥y {hF @uttiple inputs NOR gates. In use as is
shown in figure 11 the logical multi input gates of figures 6 to 10 provide feedback

and boost of the cumrent and voltage to minimise inductor ripple which can affect
electromagnetic interference, efficioncy and component size etc. Such principles can
be geen to be included in figures 1 to 4.
25
Figures 12 and 13 show a more complex instruction according to the Perceptron
alborithm making use of certain elements simulating logical multi input gates and
showing that the signals can be adjusted by external control as required. In
particular Figure 13 shows that can be made into far more complex decision systems
30 including in multi layers;

Figure 14 is an improvement over Figure 2 and inciudes power supply control syatem
comprising of a comparator with muitiple inputs summed into positive input and
compared to further input into negative terminal of comparator and offset voltage by
35  bias, whereby the aum less the further input less the bias will ‘fire’ the comparator
once the reference Is exceeded. In this way an addition of a feedback loop subtracts
the averaged comparator output using comparison to bias feedback, wherein this
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as sunmm ng resistor networks, whereas to subtract one signal from another
may require an anplifier utilizing the positive and negative inputs.

Dependi ngwonotdnesssel ati ve scaling requirenents of each scgmaloiidisyey be
possible to sumall 'like signed 10 signals into the perspective inputs of
t he sunm ng conparator instead. For exanple, instead of Vsum = gl nl (mi+nl)
1o g2mM(m+ni) (g3.( i (M) - k(M ) ) - (V) ) Were Vsumls
conpared with a il xed value such that the resulting output is: Vsum Vref,

Qutput O 15V§%<%&“aﬁ§%u%r%vg@hg%gw%tbiggtmgative terns

and sum t hem roup positrve ter sum I nto Vsum so:
Vsunen/ (men) . g gigpalshist beley %’Wf%f'i‘??b\ﬂl’!’('f' (m i, ppults In @ higher peak

Vr ef +yf ( x+y +z urieff\sokoht by the yednjtiop f\affset wihith resultéde morespowernprevided unlitt h a fi xed
val ue such thgp dbdivBa Eritlis reatbied divitiith pbift t dvspd Thtiv sddiiBRuni ¥ Wactadt put = 0 Vsum <
Vref new, Qutput = 1 25 This can achieve the sane result w thout the need
of anplifiers,_ reducing cost and conplexity. It can therefore be seen that

power supply BeATRGP theodgioalsection aasignsl é“’HPiBQ/y e dd voagesican P3G $8P'8 n sone form

Pr obl em Conpeas suawming resistor networks, whereas to subtract one signal from another may
require an amplifier utilizing the positive and negative inputs. Depending on the
relative scaling requirements of each signal, i may be possible to sum all ‘like signed’

10 signals into the pérepective inputs of the summing. comparator instead. For example,
instead of:
Vsum = g1. n/(mi+nt) VL + g2 . mi(m1+n1) (g3 (i(Vi)-k (M) )-j(Ve))
Where Vsum is compared with a fixed value such thel the resutting output is:
Vsum > Vref, Qutput = 0
15 Vsum < Vref, output = 1

We can instead group the negative terms and sum them into Vref, and group positive
terms and sum into Vsum, so;
Veum=an/(m+n). VL+m/{(m+n). K Vi)
20 Vref_new=x/(x+y+z).
Vref+y/(x+y+2) k(Vt)+2z/(x+ty+2).{Vc))
Where Vsum is compared with a fixed value such that the resulting output is:
Vsum > Vref_new, Output = 0
Vsum < Vref_new, output = 1
25 _
This can achieve the same resuit without the need of amplifiers, reducing cost and
complexity.

-10 -



_ Current

I nventi on.
hugevari et yof product
el ect r oniwotoengtapner ;

conpatibilitywth existing Infrastructure-
in the field Notratedor warrantedto workw th
Wor kswi t hexi st i ngel ect roni candmpgmetu2611t008598f or ner s

Dmngwith msting Infrastructure , Poordi mm ng end

10

15

[t can therefore be seen that power supply control system and device provides the
following in some form;

Problem Competiiprs Current invention.
Compatibility with ] Not rated or | Works with exisling electronic and magnetic
existing wamanted 1o | transformers
infrastructure - 1 work with
huge varety of | etectronic
product in the fieid | transformers
Dimming with | Poor dimming | Dims with electionic transformers on camectly Installed
exisling and dimmers
infrastructure compatibility
issues with
existing
installations
Electronic Fail to draw | Virual load allows transformers to operate oorrectly.
transformers minimum  load '
require @8 minimum | and not
load of 20 draw | warranted with
to work electronic .
transformers
Power factor Varies greatly | Higher power factor - the system draws current in phase
and usually | with the maing input
poor (0.3 — 0.5 | (0.6 to 0.7 typically, higher if required.)
typically)

It can therefore be seen that the invention provides a new approach to single cycle
control inspired by the simple, yet powerful, perceptron model.
construction, the perceptron can r_nake very simple decisions based on multiple
inputs incradibly quickly and even faster when implemented in hardware.
provides many commercial implications particularty with respect to switch mode
power supply le bringing meant many added benefits such as asynchronous

clockwork operation with latencies limited onty by the native silicon.

Although switching speeds of 2 MHz can readily be achieved to switch, the spoeds
can extend well bayond to about 3 to 5 MHz due to limitations of current FETs.

Howevaer if this imitation is overcome, even far greater speeds could be achieved.

-11 -
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conpatibility Issueswith existing Installations Dins with el ectronic
transfonnem on correctly Installed dimmers Electronic transforners require
a M ni nunwbeartk/ofs420W drew to work Failtodraw mi ni mum oadrandoatoy®sr ant ed
with electronic transfornmers Virtual load allows transfornmers to operate
correctly. Pow er factor . Variesgreatly endusually poor (0.3 - 0.5
typically) H gher power factor - the systemdraws current in phase with the
mains input (0.6 to 0.7 typir.ally, higher if required.)

Examples of usage

Referring to figures 15 to 18 there is illustrated altemnative topologies wherein for

each of these topologies or published derivatives of these topologies cen be

controfied by duty cycle or component values or current tor voltage applied to
5 circuit node or nodes.

Figure 15 shows a class d stage (either one or other switch is on or in the
changeover state) loaded via a series resonant circuit and a network which loads this
resonant circut by passive and or active means. The complexity is greater, (2
10 switches) but the device voltage is the same as the input voltage. :

Figure 16 is a Class e stage (single switch loaded by various stages connected to the
switch via a series resonant cct) loaded by a half wave roctifier and decoupling
capacitor. It is a single input davice stage that can be designed to zero voltage switch

15 with high speed and very good efficiency at low or medium powsr levels along with
very good EMI profiling,

Other half or full wave circuits may be used such as but not limited to half wave
inductive and in class e form, such as in figure 17, with cap loading across diode, cap

20 loading across secondary, synchronous and asynchronous rectifiers, class d type
rectifiers class e rectifiers and variations and combinations of both to achieve the
advantages of ZVS and class e stages

Many of these alternatives are shown in descriptive form in figure 18 where the class
25 e is loaded by a network which can consist of active and/or passive components
which load the class e stage,

However one application is as shown in Figure 19. Power supply control system
includes a rectifier for front end supply, the control scheme in the middle for

30 controling power conversion, and the step down or step up as final conditioning of
the power conversion. It can clearly be seen that Figure 19 uses the logical gate
system of Figure 7 and 14 to provide control from the feedback including in the load
current detection subcircuit,

35  Power supply control system according to Figure 19 comprises of a comparator with
multiple inputs summed inte positive input and compared to further input into

-12-



. It can therefore be seen that the invention provides a new approach
to single cycle 5 control inspired by the sinple, yet powerful, perceptron
nodel . WWDeOBR0TpI4@ i n construction, the perceptron canPGRA208/PIYBNDI e
deci sions based on nmultiple Inputs incredibly quickly and even faster when
I npl emented in hardware. This provides many conmercial inplications
particularly with respect to switch node power supply Is bringing neant
many added benefits such as asynchronous 10 cl ockwork operation with

| at enci es | i mhdgabe tedniviallofcoiriperatotinid\otised vditagectiy biad) vitie@btg the surh tesdtheg speeds of
2 Mz can reaﬁmkmmu@g%gafmm-wﬁa@&%ewm@%md wel I beyond

to about 3 to 5 due 't Imitations of current FEIs. However if this
limtation is overcome, even far greater speeds could be achieved. 15
Exanpl es of uBewse suRely gentiolrystes includesranadditipniaha te@dhdck logp sublradting the r at ed
alternativs t apaigédiopariorsutiuiuding’compdtBortb blak Redbatk) Whéreif tiissgréatly publ i shed
derivatives o ' t% 1/ ob& OF
conmponent val %@@?ﬁ&r&?&%@%ﬁc@%&%?gg I?Jéddﬁgg a lg‘“ctl rtcé/ufbt node or

nodes. Fi gur eSansl wiNist heloy the deslredlevs. yhich (nufnesulty s bigheh peakcueitt ch is on or
in the changeswght bytthe edudtiom theeffseti which results dns mprespewvaneroddedcuntit theend a net wor k

whi ch | oads t fdskied dféH RMackdd! &twhich Pint RAfoBs Wit YOMbrdi iHebdee neans. The
conpl exity,is greater, (2 10 switches) but the device voltage is the sane

as the input voltage. Figure 16 is a Class e stage (single switch | oaded by
various st ageShectsheraatic etine ppwetaupply control system further inCiudes a rectifier for front

end supply, the control scheme In the middle for controlling power conversion, and
the step down or step up as final conditioning of the power conversion. It illustrates
the various major atages, consisting of:
15 1. Signal summing and comparing
2. Load current detection
3. Step down
4. Rectifier capacitor decision
The combination of these stages results in a product which provides a system
20 capable of reacting to the various envirpnments in such a way that aliows cormrect low
energy product compatibility, very similar in behavior to a halogen globe. 4

Rectifler .
A prior art active rectifier circult can be seen in Figure 23 with operational trace In
25 Figure 24B. In particular the FETs being either P type or N type are connected to
external resistors such as R4 which are of the order of 100 Ohm and therefore allow
substantial current flow and comesponding power loss. In particular the trace of
Figure 9 shows the input at the top and the effective output in the middle. However
as shown by the lower trace there is substantial power losses throughout operation.
30
However the invention as shown in Figures 21 in its simplest form and Figures 22A,
22B and 25 in detall with trace in Figure 24A shows a rectifier which can make use of
the power controf inciuding an active rectifier of input power to guarantee FET gate is
within threshold. This is achisved by 8 FET controller in combination with a linear
35 regulator. The linear regulator can incorporate a large Resistor R4 of the order of
100K Ohm and voltage ciose fo operative voltage of the FET so as to minimise
power losses through minimising current in control switching. In conirast to the trace

-13-



switch via a series resonant cct) |oaded by a half wave rectifier and
decoupling capacitor. it is a single input device stage that can be

desi gned WO 20Y055401 t age switch 15 with high speed and PETAWQODDIEIBRI ci ency
at | ow or medium power |evels along with very good EM profiling. O her

hal f or full wave circuits may be used such as but not |[imted to half wave
I nductive and in class e form such as in figure 17, with cap |oading
across di ode, cap 20 | oading across secondary, synchronous and asynchronous
rectifiers, cbHgurel248/phe tra@lb Figrer2dA chawaheinpR Git theitepr andaimdefieetive at i ons and

conbi nati ons gl R B BY okl Facd IR AT 1s Hinirdf Freéiilert bags 0 St ages

Many of these alternatives are shown in déscriptive formin figure 18 where
the class 25 8§88 ruabRutoRgration. nat wor k whi ch can consist of active and/or
passi ve conponents which |oad the class e stage. However one application is

?s showndi 9 Fiagstican kEFigund I thePowet cpntDeinlinkiude i sdcaner ionﬁdatwesluauweﬁt ifier for
t , t
ront en SUPQJOgYaErﬁLPS aﬁ@RdJoBLd %Eg@% M&reﬁngggateFWF%C&&éa Mospefd g0l 1 ng pover

conver si on, and e steg own or . a ondl tioni ng, of the power
conversi on. | fonpegtedde diafpef N doped MOSH ?%W‘lgafﬁ%?maﬁeédﬁgtal gat e
system of Fi gofpairyofihand Nidoped MOSKE @ avitt eaphrop X1 andoXA grien NEEGINMmh i ncl udi ng i n

the | oad curr gath offed £1X4 Qe FFED 6f Figurdst22a df 2eVer supply control system
accordi ng lo° Figure 19 conprises of a conparator with multiple inputs

sumed into positive input and conmpared to further input into negative

term nal of cUyiyaway eperationof GETS wih YaBnges gilesstha; 1ol aig st coproled by sym | ess t he
further input thegsdifierhdhigiales avpidd punch througthes orsratian at © painef0dOSAEIs r ef erence i s

exceeded. POWREnnStbRERK Mt theDdane Aine SdtShaerbre RarnbilRE validgad Beydnd BbsRdld. 2 f eedback
| oop subtracting the 5 averaged conparator output using conparison to bias

f eedback, wherein this greatly accel erates target_paranmeter convergence by
appl yi ng négaPplieiady fcley yoltage "hioh surrent gppications; NS to B |rerlificeling @B &P red | evel ,
whi ch i n tur nmomsafficientlyi perfarmied gitea FEEAM badgerrether thanudideies (Schettre ANeduct i on | n
of fset which casEd &8 ab hefRéed e a RIvAN ddRdictibRtvbitagh B8p BfhdrEReasUr rent |'s

reached, at whjgch Lnt 1t dr ] I fihriumis reached. 10 The
Schemati c of f%%mﬁ'gﬁl/ee&asrﬁﬁom%ycg%zdﬁﬁ@%sms'&@'?&nﬁ'%?'t her includes a rectifier
for front end supply, the control schenme In the mddle for controlling

power conwaor si on, lathel meakimustvelegeesteat the FED gate vabed, iproddctianomukit be oni ng of t he
power CoNnversion. yhiierdnteddd érdlid helNRESPERS hieWat deBtidyéd. SthRGHe puriadi sting of :
151. Signal summ %QméEQneﬁ;%stB%rgm%emem in the schematic provided. :
2. The Zener should be just slightty smaller than the max gate voltage,
otherwise conduction through the Zener consume large amounts of energy,
25 this unfortunately means that the gate capacitance has far more energy than
is necessary to turn the FET on.
3. The resistor must be large enough to limit current when input voltage exceeds
the Zenear, but small enough to keep the turm on and off time small enough,
and to prevent FET shoot through.
30 - 4. As MOSFETs have gate capacitance, any resistance used as with the
example cause issues with turn on and turn off delay,
5. The gate capacitance and resistor form an RC filter, which will consume
energy when any AC is present on the input, worsening with frequency and
amplitude
35 _
The new canfiguration shown in Figure 21 looks similar to the prior art of Figure 23.
However clear differences are shown with further inspection into the X modules s
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2. Load current detection 3. Step down 4. Rectifier capacitor decision

The conbi nation of these stages results in a product which provides a

syst em 20woapehl7ss4of reacting to the various envirunnentsTiAU26UM01S WaY
that allows correct |ow energy product conpatibility, very simlar in
behavi or to a hal ogen globe. Rectifier A prior art active rectifier circuit
can be seen in Figure 23 with operational trace In 25 Figure 24B. In
particular the FETs being either P type or N type are connected to external

r e;l stors Isuc n %u?ﬂbﬁmaﬁrﬂeotaéﬂ'@b emmn ahd A)QPe sddighedd régnre ef Ior e alhl ow
substantial c I‘ (0] p cular the
trace of Fi gure@g': OE ﬁ'% op anc!‘*ﬂ eﬁdgctla\g/tghout put in

the m ddl e. ovvn by the Iovver trace there is substantial power
| osses throughout operatlon 30 However the invention as shown in Figures

21 in its si Mekdddiding leMNARET RLEHHEMSE Figive %tw%aﬁewrradew&s gith trace in

el udi ng. an SEERGuSEbglor Shéit e %@t.% e fell, ol BOUER R8T 0]
Wthin thr eshﬁﬁ'ﬂ(“"‘mw@“ﬁ“st’eéﬁ‘wl‘@?éiavwsa ﬁEFIETéd#ﬁ'(%W‘@rb%"‘e%bP nation with

a linear 35 r egbointra Zeddre The audition of tpUINIGSFET hosa largedropgsbondbecimuit, ar ge
Resi stor R4 of,tle order of 100K OChm and vol tage 4210138 to operative

vol t age of, the EE as to ower Iosse th si ng
current in contrbﬁ"%gﬁ’ ?ﬁ"r?ﬁwnh?ﬁrw%rﬂfg%é‘?hpmﬂﬁae grg%%ﬁﬁg}e 248 t he
trace In Figure 24n keprivashe traosfenphenerayiow he tap and the effective output in
the m ddl e wi t h2t Tae MOSEETY impedaneeio owiyridg whe ehdrge ofithhl bikdge MOSEET t t ent power

| osses t hroughout v.%ﬁan?otvkﬂi?ra Qt%cdtﬂésEerHfgﬁm?ohheti%ﬁer%’&ﬁé control can
include a rectifi ur al | doped MOSFETs

wherein gate of o e aﬁt&ﬂg |r°§a Cfs(!?"a'rlsa?"?f&d'?p"f doped
MOSFET andSvi ce 3vdsdbe qunr Pim psistarsie npmmer «awma thegbridae, MOSEFT Q%f P and N
doped MOSFETs wi t kag #sinafcante erdarge, usingvesslittbllelebgyand Wit h each of X3 and X4

are PFET of Fi gyr Gfned 4 qaltsighaiButlls tow, D1 (T1's body diode) discharges the bridge
gate capacitance.
The P FET subelrcuit shown in Figure 22B is identical in operation, just in a negative
20 voltage sense as it is a P FET.

Referring to the Trace files of prior art Figure 24B and new active rectifier Figure 24A,
the red (top ) trace shows a constructed wave form, a base signal of 12Volts RMS (+-
17 Volt peak to peak) AC, with a 5V peak to peak signal at much higher frequency.
25 The next trace indicates the curtent from the source, the green is the voltage on the
~ load resistor R1, the final trace is the current going into one half bridge PN FET pair,
The greatest indicator of improvement is the trace of Figure 24A, as illustrated in the
lower trace of the new active rectifier, with the exception of ewitching currents, no
visible current. Measurements have indicated that with a simple comparison to
30 Figure 24B, the new system is 88% efficient versus the old of 95%. This divide
would become much greater over large input voltage ranges as the Zeners in the

prior art conduct more and more, or If the fraquency was increased.

Finally the next iteration of Fig 25 with reference to Figures 26 and 27 shows an

35 enhancement which allow the bridge FET's threshold voltage to be lowsr than the
body diode of the new gate drive FET. Signals are shared between N and P
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10 In this way operation of FETs with voltages of less than 1 Volt are
still controlled by the rectifier. This also avoids punch through as

oper at i onwof2m/pssse of MOSFETs cannot occur at the saneptirnanangoider ef ore
cannot add vol tages beyond threshold. 15 Particularly in |ow voltage, high
current applications, ACto DC rectification can be nore efficiently
performed with a FET full bridge rather than di odes (Schottky. PN, carbide
etc) as they need not have a forward conduction voltage drop anywhere near

as |arge. lTheemmﬁ tseﬁearemgdereammi iﬁambmw,ﬁ&b%'sin@@f;e :f Ithe |
maxi mum vol t a xcoet o gﬁ? . ection nust be I nplenente
to ensure thepﬁgﬁﬁé arela%(ggw;rest g’f/’é @ﬁ?“%’%@tt he purpose of the
Zener/resistor arrangenment In the schematic provided. 2. The Zener shoul d
be lust slighhsyhoamdd Figure it this domporentais giecific todbw agiiege MR MG travefeaneconduct i on
thr OUQPht Pgt ﬁ@éﬁﬁmgnﬁ%s'ﬁiﬁe_r{ %%nﬁ”&u]'ﬁaﬁnéﬁf:.) MR Jdbue %?Lﬁhﬁ nghde t unat el %’
nmeans a e capgcitance has .far nore ener an i cessary to
turn the PET g?]’.g%wrsrﬁgaﬁ&? &or car?ﬁ%&a"%etol armewgtﬁg%" 'etlgnpf'i%aﬂrﬁ”current when
i nput vol t agecBsleneyens Fleciro-Magnetic Cm"a@ﬁéwc)é%mﬁjﬁe ople SpnsfamBe® ur n on and
of f tinme snmal musimetisgécapacience dor proatizemtan firisthntsdn Geki steling, @ugbree. e doal As MOSFETS

cmfi;’ﬁ ?iﬁﬁ Capﬂ%e‘é&?&%mﬁ?% infefiheht dedison U8 Lorfesttydnbble bl disabik 3TMifler CAUSE | SSUES

n and_ turn off delay, 5. The qgate capacitapce d resistor form
an RC fil tlgr , CRRATES, “ﬁ %%S’H@%*@%’&'E%Waﬁéﬂmaﬁ?&ﬁ'ﬁ&“? © ?@E@rﬂ‘g on the
| nput, wor senperifling; the, mpstiiehe inpyt spyeee ARSI hasertian Y% charctagsiicsc BBSeN G ur at i on
shown i n Fi gursericis coromesity Gdctrs Waen imagnbtivaany elecifonia transtimérs begireto B8k  However

clear differepiepamtfary WhdH skl With didthddler | nspection into the X nodules Is
given in Figures 22A and 22B. Each sub circuit (N and P) are designed to

repl ace the MOSFET, Zener and resistor in the prior art, with the N s on
t he bottork® PRefering tortke Schpmalic, the, iReplifiercrge dedsigmbiask’ interpretssignals frpy

subci rcui t of biegatnordAbe Mddarats® Mrinsfortnel-delechPélats’ and appiey matBeniatichl Wi t hi n t he
box EXt er nal wlfloyigne Ry shafe toll) REHISH 6 i tirl 1 rocie Lot Chr BT (whi ch

woul d be only .0 MOSFETs al ways have body di odes) a resistor and
a Zener. The ﬂﬁ&%&%&hgﬁ-%é MOSFET has a large inpact on the circuit, such

as: 101. The Zener can now be only large enough to ensure the rectifier FET
IS turned20 Step Down!/ Fly Back

The step down/ fly back componente as shown in Figures 28 and 29 are often
needed to connect at the output across Capacitor C2 as shown in Figure 2 for power
control of LEDs due to operational voltage limitation, However such system may not
be required in other power control areas.
25
Due to the constant forward voltage nature of Light Emitting Diodes (LEDs) the
usable energy in & capacitor connected in parallel is very limited. This is bscause
any vokage in the capacitor above the LED Vf (forward voltage) is quickly discharged
at higher cumrents, until the voltage falle to Vf, at which point conduction stops. A
30 eimple approach to this is to have a resistor in series, which limits the current at
voltages over V. The drawback to this is of course wasted enargy In the rasistor.

A mare elaborate method Is to implement a full ‘buck’ circuit. Doné well this can
minimize the additional power loss, at the expense of complexity and cost. A
35  potential issue with thie is the introduction of a ‘negative impedance'- as voltage goes
up, current goes down and vice versa. This Is in contrast to a ‘positive impedance’
which has current and voltage moving up and down together, proportionally or
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on, keeping the transfer of energy low 2. The MOSFEfs inpedance is |ow
during the charge of the bridge MOSFET, which allows for rapid charge, but
beconmes weoyotvgbssonce the Zener voltage |Is reached, ensgmiAamonmol®akage
regardl ess of what AC signal is on the input. 15 3. As the Zener bias
resistor is no | onger charging the bridge MOSFET gate cap, its value can be
very large, using very little energy. 4. Wien the gate signal pulls |ow DI
(Ti's body diode) discharges the bridge gate capacitance. . The P FET

egati ve 20" vy el sl futhd Bréuf a bR e PRSIl ifbe siile, 1 T
prior art Fi gg?g %@"HBWM&'%? 7°f'?"é°r3ﬁ'?f“§!|t’%°g?ﬂ%°&fﬁa red (top )
trace shows a constructed wave form a base signal of 12Volts RVS (+- 17
Vol t peak to padier phblemwith RavingX\tapsitts direotlp paralél itRk LED otoumshwhen gher
frequency. ¢25 Ihe NeXt dob Q&,@l&w&&p&ngg&&m@ﬁqp&&%%m ce, the

green is the voltage on the 'l odd resistor . the fipal tr LS the

current going “leri'f%‘?mq@ge’h!aﬁ VIR gy thefeforg Wﬁlﬂ‘ﬁfyrﬂ'g%ﬂ%thgfgﬁt‘g%mndi cator of
i nprovenent | sherl thetinpatovoltage c#fi rganh@ver 47V peak (12VRMS] thigtieits thewrodusttbower trace
of the new acbibwedidsst b visk fo usdialidwet VoRaRIEOPS hatRalQblutoniid 16 trbdice dr r ent s, no

visible curre GIIRAL iad el L& conparison
to 30 Figure Bﬁ%s%ﬁﬁgﬁ%ew s§'f§'t gﬁ}%ﬁgﬂti&%%@if{é%ﬁé verés}%g\eﬁ?e &f?d of 95%
Thi's divi dk wheastanschugk sleges dfightypach other. yyich lswhy giesnite, g largr,papactie r anges as

t he Zeners i neodigy pesénoy baffetingc beteiesnt theproesterfieapentiy turps off fdue e oferequency was
i ncreased. Fi Rélabe/oligiEeaniidns bdueéclyiatiagatile impauarée ivddidhe betker ence to Figures
28 and 27 shows an 35 enhancenent which allow the bridge FET' s threshold

voltage to be_|l ower than the bod%/ di ode of the new gate drive FET. Signals

are shared betThfSfrsait jagntion laclydes a- mpehs simplep gle dowp pechnm 19 bech it down. | n
each N or B piitrpduced; ehiokp s amich ghedpear yeeimiplement oand alils provides hedoofi eitha her ' s newl y
added ' pul | dgydpive fpddanfs shown In Figure 19 this conponent is specific to
| ow vol tage MR16 transformer 5 discrimnation (either electronic or
magnetic.) The issue is that magnetic transforners nust have sone

capaci tance t &efegtathe Gioyra de. thareis showng,genetalpospiplp corpbingtion. n [hesa g
Ei ect r 0- Magnetarcbelamep far arfyean( ENITY LERepletion. Evencthoughithe 21V AEDfalseatdr s nust not

Seel CapaCLioan%eﬂfe% GrRdta Volby@ réflirdrithisaihe rigﬁle Clrfdat MtiRe LED Bver Qihwlor se. -lla-lhe
goal is there @EW'Z e t [ r y enabl e or
di sable a rectgrlgfu:%géegl cap %t"grh Lé#ﬁlpgl%l ts0 ggh@é%g%fg eL‘}sgltlaa%‘sgi gnng%ﬁ'he wave form
com ng into t FREeV@AYEtp {hajarge pperatiesslveltagrrapgelowetilable.l o y i nput source type
based on the characteristics present. Serious conplexity occurs when

magget! fhand ﬁ’h&@tirﬁ)%\gnt?éélﬂﬁﬁmm %\ebﬁ%f Entiﬁbtldd%_ Kangbing PrecibdlidatiCul ar |y when
used wi s, L 0 e C r cap

deci si on bﬁo?&guﬁqnedr%ﬁ?g gne éﬁagﬁ%'f“g" ??ﬁ% %noé’mgr eﬁ%@éﬁbﬁgﬁ% eE‘st rat ed

' Transf or mer et alspypsyesswithbieks apghflvpacks elid@inmt i cal nani pul ati ons and
state based decifsibxpenstve t hen turn the rectifier capacitor on or off via

" CAP_SW TCH_CNTl2. thplek @3sddOddp dystbdis BtCiliefficient particularly if @ high side FET -
drive is necessary (in buck configurations)
30 3. Imposes negative impedance characteristics on the voltage supply
4. Complexity and stabilily requirements generally limits maximum speed, which
_Inturn requires larger passive components to implement

Similarly there are advantages of fixed frequency and duly step down or flyback
35 1. Open loop {no feedback) so very cheap and easy to implement
2. Only ever need low side switching so easy to implement
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The step down/ fly back conponents as shown in Figures 28 and 29 are often
needed to connect at the output across Capacitor C2 as shown in Figure 2
for powerwoaeniwwkssof LEDs due to operational voltage |iwctratton/otosever
such system may not he required In other power control areas. 25 Due to the
constant forward voltage nature of Light Emtting D odes (LEDs) the usable
energy in a capacitor connected in parallel is very [imted. This is
because any voltage In the capacitor above the LED Vf (forward voltage) is

qui ckl'y di schar getmpdsed)pstits infpeddnoe e an ndsi basyl6 cumbineagith feglibtent 0 Vf, at
whi ch poi nt condugf.i \Aﬂ‘cﬁhgﬁg&ﬂ A 30 sinple approach to this is.to have a
1l C |

resistor in series, mts the current at vol tages over Vf. The

dr awback to thi & iSMRYety megpesthat\ypnar sppeds e gRly ffted Ryreporamspype dixe iy o

el abor at e net hod icspabities solcamisiocreddibitiigh. * buck' circuit. Done well this can
mnimze tRe fgslstifal reRURY ahdduly stépldoivher fppdeense of conplexity and cost A
35 potential | 53Uy th iy LlLLS, i dfaudn 'l WA ! Bl PlreRrndiGP8 i | TPEdanCE -
as vol tage goes up, curren 0€s down anla' Vi Ce versa. 'S 1S%n contrast
to a 'positive i my@tfgerdeno mPefEklecurrent and vol tage noving up and down
toget her, proportionally or otherwise. In a standalone circuit a buck's

negﬂ] ive i W}[f)e‘i‘ﬁé]&ﬁrr]dﬁ@d’ofﬂ%& prbé%nﬂﬂvbehﬁbﬁqﬁwiﬂbn‘é’iglr&\& ﬁﬁ&w’(ﬁw Hating 'bfm Wit Ph
anot her cqntr che .S . beco ematj c. er pr em wi
having a 3§pa§ﬁ§?wﬁ|§g§§%ﬁi§/ﬂﬂq§y$§?r§f%B\s\n?"t'ﬁp'gsefgff& U g‘a\’/ﬁ]"g’n"QS we are

usi ng a boost deskphangpprasitic companentt Hihe step [dpwRytefargd to ip tRRMsschemae eat er t han
the input vol tateced, has aesy st opefatondinpieeentean cabidting/souce ki apptypé n t he case
O RLS, uhr ocis i KOt i Binpe whlF e HY W ) LS

i s produ . g )
natural sol ut ?%ﬂ'{'sitg r'?‘*o%i ttp%!igl?:éog ﬁ%&%ﬁéeﬁévmf ﬂ@viﬁeogé‘f"%“mvvever this
i ntroducedda @rdBIenirinRt and Gl Ghepts purines ADAG byress toeep theleuaetiges ' fi ght'
each ot her, whpptein e LEDYto d @sipinie, dnlt ear therglereth eaitanicly\sat nEngympleser ve

out put cond t Lo reeliith b9 Ahjeing deThl ieicrl InbbdiBodn safpth SR, VO L0
present inven!TOTF ?nﬁcvﬁtﬁg'ésd}/ﬁ 'eﬁf_fc'ﬂv%nf%etfewgﬂ'@beéy'vﬁ'%ﬂgec'ﬁ%"g #}gt o be 15

i ntroduced, whME fmredanes cRAN &R vasiadr byt efthemltaagiranthe indyelanpeof IL1ppiote des t he
boost wi tf20a pemieicy/daty cyrleestantie inlketeer ri ng to the Figure 28, there is shown
a general possible conbination. These can be used for a 9V and a 21V LED

sol ution. Evel?hé[ r}n()?bl'la%b réfgr(raedzw lﬁEReaH\?afdryces and Schematics, as above the

implemertation ls remarkably simple and also generally shown in Figure 28. When

the FET is biased on, |.1 begins to charge. When the FET is turn off, 1.1 discharges
25 into C4 and the LED. Again, C4 Is included to merely bypass AC, providing DC

current to the LED. This circuit differs to the step down in that it is possible to

discharge C4 below the LED voltage. Whilst desirable with a large Vf such as 21V,

this is highly undesirable with voltages already lower than the minimum aliowed

boost voltage. As with the step down, the Inductor appears as a roughly finear,
30 positive impedance, so long as the frequency and duty cycle ratio are fixed.

Note that any frequency and duty can be implemented, there ars advaniages to
some adjustments, such as: '
1. Frequency Jitter- this can help if Electro Magnetic Interference (EMI) are

35 " ancountered
2. Duty cycles ratios other than 50/50 (as used in the examples) may be useful
particularly if lower Vf's are desied, setting the duty to say 15/85 on/off would
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20 neets the greater voltage requirenents, the ripple current in the LED
over mains frequencies (50-60Hz) is nuch better due to the nore readily
avai | abl evenrergysseserve due to the | arge operational veCTagROTIAMYESnow
avai | abl e. There are advantage of bucks in the prior art including
all owi ng precise |load 25 regul ation down to the |oad voltage if buck, or
conplete range if flyback. However there are also issues with bucks and
fiybacks including: 1. Expensive, 2. Conplex closed | oop systens and
i ne; ficient pa;ti?)@llﬁvﬁitén/ddvfn idged bis (i IVEHE (sitgilb LED ide) WRwessdany (i N Euck
configurations cs on the

g %&%&%@&w&g@agg#w&ﬁg o GIAEIShEd GHbl,

vol tage supply 4. y an Ity Tequirenments generally limts

maxi num speed, . whi ln turn requires. |arge Ssive co nents to

i mpl ement m%?ﬁ’?‘ﬁﬁ?ﬂ%"@'}?p%@ehﬁ'%&ﬁ%@& 8 5 "(?e{‘@ uency and duty
step down &r Patiayiacemipgimentspxampiifigd pan hesnade witheutdeparted from the seape€8b and easy to
i npl ement 2. (helinverdioe AN B chobifostichs @Rd chahges Bienrderaied 10 86 Includediwithih enent 3.

| nposes posi t&‘é%ﬂp@@ﬂﬁ@ G asq;eﬁne&ihrmesmo@ﬁ?&,,m. conbine with regul ation
stage such as boost. 4. Sinplicity neans that upper speeds are only limted
by resonant source drive capabilities, so can be incredibly high. 5 Issues
with fixed frequency and duty step down or flyback 1. Open | oop neans that
operation is limted to fixed transformati on of input voltage- |le no
adapti on possi ble. The operation of the present invention Is with reference
to the drawings but noting 10 that Figure 28, R4 is included in series with
D1 to represent a 'rear LED made up of desired and parasitic conponents.
The step down referred to in the eV schematic and traces, has a very sinple
operation inplenents an oscillating source of any type capable of driving a
FET, In this exanple V3. When the FET is biased on, current begins to rise
In L3 the LED (D1) and C3. Wen the FET turns off, the inductor 15

di scharges into D1 and C3. C3 acts purely as an AC bypass to keep the
current ripple in the LED to a mninmum and can therefore be extrenely
small. This sinple action results in L3 appearing as an additi onal

i npedance in series with the LED, varying only with the difference in
vol t age between the LED Vf and the reservoir C3. This |Inpedance can be
varied by either changing the inductance of L1, or the 20 frequency/duty
cycle ratio of the inverter. The flyback referred to in the 21V Traces and
Schemati cs, as above the
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i npl enentation |Is remarkably sinple and al so generally shown in Figure 28.
When the PET is biased on, 1.1 begins to charge. Wien the FET is turn off,
1.1 di schaioger/@ss4ento C4 and the LED. Again, C4 |s inclPaaad200/06&398 y
bypass AC, providing DC current to the LED. This circuit differs to the
step down in that it is possible to discharge C4 bel ow the LED voltage.
Whil st desirable with a large Vf such as 21V, this is highly undesirable
with voltages already | ower than the m ninmum al |l owed boost voltage. As with
the step downgminie i nductor appears as a roughly linear, 30 positive

that any T rZSULﬁQ%‘?{aL%Fy SGhETRREYcoB dndiiiofodk Boie? sl (00 N7
sone adj ust ment s, S¥fcRY S¥cle, asynchronous waﬁ‘H‘é%y‘“ﬁl"E’T‘@f scheme U50@8n help i f
El ectra Magneti c llogicelr $wdtchingc megni)Vivherain dhed bantrolo rforemandgidg theupgwecycl es rati os

ot her thans50150 @&ﬁeél&ﬁﬂteﬁﬂ\etr&@irmm%ﬁa%ﬂhﬁﬁlﬂ?‘ﬁ@i&éblaﬁﬂr&hém arly If
|l ower VI's are desgirned, setting the duty to say 15/85 on/off would allow

step down voltages as | ow as 3Volts (single LED die) w thout addi ng any
nore conplexity or. feedback, depending on the oscillator source used. Those
of skill in thezawshﬁmwwmmmtsumh 1rferchi switchinginaide pa@ver changes t o

the scope g the W AR PGS 17 T8 soinRiasbonby BRe ki the P0 Pt ended
to be Incllgded Wi t'r'1" e°§°é‘@ oL ?'ﬁ?&rﬁ’rp&fﬁv&ﬂ ﬁwﬁﬂfng et F'P}Jq@%feﬁ t he

fol | owi ng cl ai ns, mc@!“éﬂ ?FE'“F“PW“@%W"P%@W’GIW@S%E%%W?bﬁf sing a

sw t chi ng- node pomrwmp.l tp datetrhinec the | etectnicCsjmiatipn asy toaiukensalsf gont r ol

schene, the contr GlyGRRiEnt did dVBrah@skinaR khrsuh b fdabtkdk BRMAS. Wherein the
control is for managing the power 5source to match the required |oad as

wel | as determning the regulation of the |oad. 2. Power supply control
syst em acdér di n§ (Pewe!| erply 1contrpl systeny;aceaqingy tonpaim ﬂ)mwrsﬂ‘ﬁpgqlcﬂl\,i th cycle by
cycl e, asynchr onousitcbing mess obibé 6itie by biilel fgndidaousicontibDechanaib fdsedl el ectronic

| ogi ¢ gates for tlgﬁa,luﬁwﬁ@h,gg,m,;&fgmegeans and further including
assimlation and artificial intelligence neural control network, such as a

perceptron, to get:gﬁgp hgong& egpl b2 telafi o] % use of a
mbdng of lgstant ? iggr\u/cgr'ue lno usesaper%c:ptro typemi:deltgﬁrr‘c}ﬁl%eg Stem

5.. Power supply control system according to claim 1 wherein the logical
switching means has a model making use of multiple inputs and use of
simulated electronic NAND gates and NOR gates or combinations.

25

6. Power supply control system according to claim 1 wherein the power source
includes boosting which provides a 'Vitual load’ to the electronic
transformers.

30 7. Power supply control system according to claim 5 wherein the mode! uses
feedback in order to correct control and adapt to the changing input waveform
n real time.

8. Power supply control system according to claim 4 wherein uses this
35 perceptron type model in a hardware approach using logical switching gates.
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153. Power supply control systemaccording to claim1l wherein the |ogical
swi tching neans of the cycle by cycle, asynchronous control schene is based
on artifiwoabidorsabl i gence neural nodes. 4. Power/anzpnlopieent r ol
system according to claim3 wherein artificial 20intelligence neural nodes
uses a perceptron type nodel to provide a control. 5. Power supply control
system according to claiml1l wherein the | ogical swtching neans has a nodel
maki ng use of multiple inputs and use of sinulated el ectronic NAND gates

and NOR gates ORp. Gowhi Bbbly Oddftrol Jystém dBcodifig S0 [BRiTY 1CWIRdIP lthes gk m accor di ng

to claim1 wherei r | tal LGl vides a
"Virtual | oad' to%@ﬁ&ﬁ%ﬁ 8?\?% %L@?%ﬁg%smﬁgfﬁggwwguggtpy control
syst em accor di ng te8mensiag f{ &camparator yith yoage o putine Wauty soypedowhereby o der to
correct control anse cddifiined signaisccao thelmye likp amgratoguea’ bND'CIT INAND' gatal 1 ne.
B. Power sypply CibroRleashifduidtransfrns iRdkpbrideftly 3b MatthdEIRK @il ircheS t hi S

35perceptron type nodel | ar d ach using |l ogical swtching
gates. 9. Power scﬁrf)‘%ﬁ'?/tor&n)%et%ﬁ?ys 'gﬁq’%g%{?g'rdi ng to claim1 wherein the

| ogi cal switching nmeans has a nodel making use of an ' AND or 'NAND gate
conpri sing of a 10.dloper supply contioh systeint agerding torglaim Pl vhereimpthe SAMRInmed, wher eby

the conditioned siga) atedHas RRIMEAY Grplils 5 parlieP Bath QOMRiondI Y resectivblAND  gat e

5wher ein e]%ch I nput .#s transforned i ndependently so that the sumwl |

“fire' the conpar AFIHF BRI PRAMMAEI, ohce 1s exceeded. 10. Power supply

control systemaccording to claim9 wherein the "AND or 'NAND gate has
mul tiple inputs 1i.Poper supplgl costent Fsystemdiictardisgetb lolginr @ syieedin te biicasi st or
I,vﬁedl ng Eﬁ c;)rmar an@d’hmgémeanfm mokd? aing Q8 ng+ moiti SR TNORAGH Qa8 J tf)t'd ai mtl

erein the logical s ching neaps has el ..maki ng us a multi inpu
NOR/ / OR gat e conpr%?r\ﬁllﬁgo"? aa&mgfé'fqgr'“%‘%?ﬁc?"gﬁ'?naegeﬁ%%oﬁ'&ﬁtclagned si gnal s
whi ch can ¥5 behawehave [dike ap aPRigoue UBRO NHOR'\@te whateie apebr BPY Bach i nput is
t ransf om ed i ndepamasddiintd inepepd@ihp ot ipeupartibnally, 30 thitatackamh ‘@eanthefire’ the

conparat or once t hgmhddtbiontiife lefareddLiS SEaked. 12. Power supply control
system according to claim 11 wherein the nulti input 200R or NOR gate has

multiple inputs in parallel each conditioned by
12. Pawer supply control system according to ¢laim 11 wherein the multi input

20 OR or NOR gate has muiltiple inputs in parallel each conditioned by
respective diode feeding to comparator.

13. Power supply control system accarding to claim 1 wherein the asynchronous
systems controlling each cycle have instantaneous peak currents monitored
25 and adjusted in real time wherein in particular with mixing of instant and
average signals, the input current is controlled with low ripple current whilst
maintaining controt of the output.

14. Power supply control system according to claim 11 wherein the muliiple
30 inputs of the multi input NOR or OR gate can be feedback from boost current
and voltage and load.

15. Power supply control system according to claim 1 including a combined

inclusive and summing Perceptron élgorithm that includes the NAND gates as

35 an input in parallel with the multiple inputs NOR gates wherein in use the
logical multi input gates provide feedback and ‘boost of the current and
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respective diode feeding to conparator. 13. Power supply control system
according to claim1l wherein the asynchronous systens controlling each
cycl e haweoizpYERi4aneous peak currents nonitored 25 andPa@jAIRIEHDO1F8r eal
time wherein in particular with m xing of instant and average signals, the
I nput current is controlled with low ripple current whilst maintaining
control of the output. 14. Power supply control system according to
claim1l wherein the nultiple 30inputs of the multi input NOR or OR gate

can be feedback frvggapqgs;ni“ﬁﬁger Galictét Appie? | Wit € e GrrdeP Afbctromugndtiever  supply
or

control system ac Ing tg.claiml including a conblined inclusive and
sunmi ng Perceptro e@’@?ﬁ'?ﬁﬂ‘?%ﬂ{d"f“ﬁe‘?"ﬁﬂ&e?ﬁe NAND gates as 35an input in
parallel with the nultiple inputs NOR gates wherein in use the |ogical

nul ti input gat d€ FOWeR FeRRlvs eRdligatyrtem, acopiing oo sl 45 compiising 9fn@  voltage to
m ni m se i Aduct or crmpaviter withimadiiple inputa siremed ielogotitive linpgtnat] icompantddto f er ence,
efficiency and comppechiut MoZRgfive temiifal o QNRErafok BRY Hffs& YoKape by BNt em
according {0 cl ai i3, AR Rhl Wl Riind? inptt ETRAKEANA Wil b cflabshdp! © | NPUL S
sunmmed into positive I'nput and coO A IR ot PRt I'nput 1At o negative
term nal of conpaﬂwe‘éﬁt?"ﬁﬁifgﬁ%l tage by bias, whereby the sumless the
further Input less the bias wll '"fire' the conparator once the reference

i s exceeddd. 1017 Powesaupphseppint! pystasaceerting tofaimyigbelusding angddiionof ai m 16

i ncl udi ng an addi tfesatack foop sidberadib@ink atevayied sorydarake butpg usiig camparisag e d

corrp?r ator out put (JISLNO rardeR " y,ﬁggnt@isb'b@%ﬂyf g@‘glg%;g, mr%eﬂgl S great Ihy
accel erates target paraneter cqnvergen ap I.ng, negative _bias to the

| oad signal whil st°°'8’§7°8wett1‘fe”%§q? &"Z%I',Xm\ﬁnlgﬁs'? 'Yﬁg%%ﬁk’é"sﬁfts in a

hi gher peek cur r erfgsited iRyl Whigh Hem TeRulislincg higher perkaturrent sowght Bhtheesul ts i n
nmor e powerispr ovi deebuctiah iin offdeEwhlas tesdl i iiofecidwel Provi@aiCintilithe alksiiolli ch point it

drops until equil icpﬁgnpﬁagheggfmaﬂma&ﬁdmﬁawwm&m%g,5%9&; ol system

according to any one o e ove clains further Ing a rectifier for
front end supp! vy ol (SR ool 6 Bocdrling 1) imfHnd 8 e £l GHAORIEY! |1 NG POVT
conversion, and the step ‘down Or StSP u§ as fi1na )
including a ractifier for front end supply, the control scheme in the middle for
20 controlling power conversion, and the step down or step up as finat
conditioning of the power conversion.

19. Power supply control system according to claim 18 wherein the control
scheme and step down complement each other.

25
20. Power supply control system according to claim 18 whereln the rectifier and

the control scheme complement each other.

21. Power supply control eystem aei:ording to claim 20 includes an active rectifier
30 of input power to guarantee FET gate is within threshold in which there is a
FET controller in combination with & linear regulator wherein the linear
- regulator can incorporate a large Resistor and large Zener voltage so as to
minimise power lossas through minimising current in control switching.

35 22. Power supply control system according to claim 20 includes a rectifier formed
of a plurality of pairs of P and N doped MOSFETs wherein gate of one P
doped MOSFETSs is connected to drain of N dopad MOSFET and vice versa.



conditioning of the power conversion. 19. Power supply control system
according to claim 18 wherein the control schene and step down conpl enent
each ot hewo 28f2/@28s42Power supply control system accordi ngctrawbaioshs
wherein the rectifier and the control schenme conpl enent each other. 21.
Power supply control system according to claim 20 Includes an active
rectifier 30 of input power to guarantee PET gate is within threshold in
which there is a FET controller In conbination with a |linear regulator

wher ei n the | i Npapoe Giilod! ok fbtdnt SRERAG B Baif J03h@ReRE Sbl snd | ar ge

Zener voltage so as, to mni e power |l osses throuygh moninsing current in
control switchi ngf'"%????‘."’"'ﬁﬂ\%&e FRPverBioR £ "Q@ps#g%@fg'e IPHF to claim20
i ncl udes a recti f ofeany type napdbie fof drivioh arF&IT| sugh thit whenthe RET ipblased o8 doped
S/DSFETE/D\QTZHT ei ndgaJreemeegmaﬁa fide G0 e LELIRN when he FED N6 thel itduatbali N OL N

ope an ' ccording to
claim 20 i&r?cl udeswé%g own Eé@?%@?%én it Sé&ﬁgu%?g% ﬁrZXéo r@conver si on
conprising of an ¥ thercupet deRls AN FER R 2 N%“’%a?ﬂﬁﬁ?%mﬁg%?ﬂ/i ng a FET,
such that when t hextielaly smalbwheseiithis simpleiactiopmesultadty pmadditionat impedanee t he LED and

when the FET tur ng seree with the LEDQkifying bnipwith 156 fifgré1Re ini vokdgl Bitgenitiid 0 out put
capaci tor which %éﬁo&ﬂﬁ%ﬂdt@ls an AC bypass to keep the current ripple in

the LED t(1)9a m ni mum and can therefore be extrenely small, wherein this
sinpl e actYon r lts I n an .addifional . i mpedange. 1.n,_ser.j Lth the LED,
varying only w ﬁiHWé e‘éﬁ”‘”fcg?@ﬂscyggel"nmﬁ%? '?garrtgé'g 'g‘em‘élﬁdef ﬁtgp. E%st\%na put
capacitor. 10 24. condilipningpf thgIpgwer Sanveion sorarreing a dykapiovieiein whesithe m 20
includes step up BET fsibkabd 6 iriuitoraRping toodhaigh ang et the 6B & tainaiff, conpri sing a
whon the FET 15 ot dBefabs vl MuckafCcapibr i 45 S0 WA RetiBet o O “and
the LED wherein f SPAHRLHR? gﬁﬂ?ﬂ”ﬂ?’pﬂikn%?‘(ﬂﬂ?a& Sf'"ﬁ&lr:i%ﬁv Lg?/pass AC,

provi di ng DC cur r antwheggin thesindyctor agpears aha Fauphly freer, pastivroimpedento®ar s as a

roughly linear, phoagisthefdqoeey annatbty cpoe atinge @d.t he frequency and duty cycle
ratio are fixed. 25. Power supply control system substantially es

her ei nbef ore degs; Phas Guppit EonB6lr e iBetantisty el chefbinbirbrd OfescriBdy witover suppl y
control Séét em Su@é@ﬁ“oﬁ“ sherel nt ef ore described with reference to
Figures 19to 31 0 e draw n%s' but excluding Figures 23 and 248. 25
26. Power supply control system substentially as hereinbefore described with
reference to Figures 19 to 31 of the drawings but excluding Figures 23 and

24B.
25

«23 -



