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enpl oyed to | NRé SEGSIE a béiRentioialiicivipanentamghgement, imwhith CIN aimul feﬁlﬁtafn%ﬂd?wﬁ
beyond 180 slg@nRefatior fundiboh aitmEILAC, CLEAR SIatema sespnd rAistes, rae é‘ltff’d“i“?ﬁfe BRI | |
now be descadvire intothd fiiter chbracteristicewhich slséqglamethqc'mwf:ﬁ "E?P%sﬂ m% Mo
desi gnecsf or Mteapptdanlathe@wswfﬁwpmmm? “%g “s" '
2 T

Requi red CQuinph# stray gatelcrgnnehqapg;m%g MREG, ayq ||t|g1a eage ;lse(% ue: g:

suppl y st agGLEAD @hd ehEAG2 VithyhacdryingRipgks i
pendi ng Appthe AGtcyains whileihg switehgs MFT\ME F'&t"Q dé’"& fg’E’iEﬁE:hﬁZé‘y
19t h Noverberonousyssiisy Obtrev t e ie "1‘° aai -ér?Bu n"g‘i:H(d bR, the
Pat ent Afpl Etcza{owejﬁ (Nfgg nd c q I| Eﬂ ePfemSor amlhﬁpialuata@c&dhgao 3-
ni cron CIVDS %frt Vs R "I' ifidr b&as@ScoRRERNAE ERfgeslOSCINianed.
(PSPI CE, an' p gggs ug;g, - Cleb mﬁ e pREbobs 0B SdlioeloMREWvirgs pobitiy

M C.r 0Si m Co 8| Iue tantlal quﬁ: fhe BosRVPfaf). Sifcelpait bhELEAD ésetymediiorthatias

C apa e fit undrbe 24 WereELBAD rdt i hed@iliraly toalie repaiive tall. Ihia device -
out put volt %ste tm At cycBdGrib whid IRES can@orded.tsb ingressing terenargOnhish theseg-
i Nput - vol t aGRir & me ﬁéfm t3e funedBaitcLitf This pererdtel a srealiitrtsistar to be kisad GgLMRES foga giveneg-

m gat %otﬂqlg .t’r!a that 148 oPELENH Bebives #PRIIINAN positiaharyen tapding o keepMREG i

EP 0 398 943afg ekt Circuit configuration of Figure 4 Is derived fromthat
of Figurgs 3, WHelollowisg tixlslen iptementhtion gEthe erabodimers ghawn indriasrst SIS er (1t he
.subj ect of the copending Application) has been included, said Rectifier

being placed in the negative supply rail, rather than (as in Figure 3) in
the positive rail. b) The error anplifier has been enbodi ed as a vol tage
conparator and a SCF. 5 c) The circuit has been arranged so that all

MOS trangt stors used in the power-processing circuits are of a single
polarity (here, N-channel). This permts the VLSl chip to be laid out with
no "well" boundaries near :



the power circuits, thereby conferring enhanced resistance to "latch-up",
In view of the need to drive circuieposssssBaut si de the power-supply rai

vol tages. N-channel transistors nay be preferred for the power-proc- essing
circuits, due to their higher rriser nobils i results in a

N- channel d%%f%%??ﬁﬂrﬁfQ%ﬁggﬁﬂ;%}Q?I%b ?EP?%%§4§§%§rer t han a P-channel
transi stor deMkgHeVérsian mysina$CF aod, bapsted NMOS o7l ofk s descri bed,
W th referencgegglgiégufbdb VIN represents the voltage induced in the coi
L1 by the external ,AC neticfiel.d  RLS represents the ohm c | osses
associa?ed ﬁﬁ?ﬁsglf°fla$ fﬁﬁgﬁ%ﬁﬂﬁﬁf capacitor. X3, ML, M, and M3
repr€sent a*Synchronous Rectifier, whose operation is described in the
copendi ng 15°E693hiselsom Rmpbéio0the shunt load (L in Figure 3) is the
transi stor MREG which dyct s duri ng ddaise ireRS £8t hDghA§ ekes e when
its Soupce i's at a ng?égﬁgggfise voltdgg thagp?Fgmgate. Singeﬁgge sai d
Source foll dws the AC wave, while the Gate is held at a substantially
constant val,yqb.gR3adkush0Bib of the Gemiagindug&omi Libsaryefidevary the
por- tion of, the AC wave during which Mifes pedlicles Moldelishe exanple, this
voltage is Jéveloped by the SCF com 20 prising the pass-gates M1, M2,
MF3, andéthe capacitors CIN, CLAG CLEAD. This circuit serves to integrate
the digital pulses fromthe conparatorX4, which conpares the output voltage
with a 2.5V reference (assuned to be obtained froma Band-Gap, or other
standard circuit). It may be noted that circuit econony is obtained by
utilising the clocksignal already devel opedforthe Synchronous Rectifierto
oper at ethe SCF, vi athe BOOST bl ock. The latter is a conventional

non-Over | appi ng 2-phase cl ock generator, whose outputstages are arranged 25
to devel op vol tages above the positive supply rail, thereby enabling the
transm ssion gates MF1l, etc., to trans- fer voltages approaching the ful
rail valye. The SCF is a conventional 3-conponent arrangenment, in which CIN
sinmul ates a resistor, and provides a basic integration function with CLAG
CLEAD si nul ates a second resistor, and introduces a small phase- advance
into the filter characteristic, which speeds up the circuit's response to
di st ur bances. 30 Not e particul arlythe division of CLEAD i ntotwo parts,
as shownse In practice, CLEAD1 Is partially enbodied in the stray

gat e/ channel capacitance of MREG and additional capacitors are used to
adj ust the values of CLEAD1 and CLEAD2. Wth the driving cl ocks phased as
shown, the switch M2 is closed during the bulk of the AC cycle, while the
switches MF1, MF3 are closed only briefly, during the conduction period of
t he Syn-3%chronous Rectifier. Cbserve further, that during such conduction
period, the Source of MREG Is substantially 35 at zero volts (being
connected to the negative rail via the Synchronous Rectifier). During this
brief period, the charges on CLAG and CLEAD equilibrate, while CI N assunes
either zero or a maxi mal value, according to the state of the conparator
X4. t he Synchronous Rectifier ceases conduction, the charges on CIN and
CLEAD equilibrate, while CLAGis isolated. As the AC cycle proceeds, the
Source of MREG swi ngs positive (attaining a maxi mum val ue of substantially
twice the positive rail). Since part of CLEAD Is returned to that 40
Source, ig follows that the Gate of CLEAD receives an additional positive
charge, tending to keep MREG in conduction | onger than would be the case
were CLEAD returned entirely to the negative rail. This device in- crease
the fraction of the AC cycle during which MREG can conduct, so Increasing
the energy which the reg- ulator can renove fromthe tuned circuit This
permts & snmall transistor to be used at MREG for a given reg- ulating
action. 45 The followng text is an inplenentation of the enbodi ment
shown in Figure 4 for PSPICE. 50 55 EP 0 398 943 Bl Resonant, Regul ated
Supply . [SUPPLY4.CIR] * M-1V Version, using SCF and boosted NMOS cl ocks
in ReguI%%or | oop



% * Test for Line Regulation * .option itl5-0 |inpts-1000 +

reltol-le-4 ., Reduced RELTOL Epwsbe@dB® ckts. 10 * .Lib..\3mcron.lib
; Sem conductor library file * (MOS Devi ce
Model s) 15 20 25 30 35 40 45 50 56 6 EP 0 398 943 Bl . SUBCKT synrect 10
11 12 13 ; The Synchronous Rectifier 5 *

proper * Notles are: 10 11 13 +ve
Rai | Ac | npsacint teyndeqruil 0Dy $2 131mh¢ﬂsmhﬁ>n°@s Beﬁtaf-gew 1800u 1- 5u
: The acgual rectifying * proper switch *

Longer to take. high * q13vol tages n2 13 12

0 \ﬁfntarg - Hodes ‘are: . THd dr|V|n Yhuffer

01 3.10 _ptarg w 36u
1- 3u : P- ¢hannel mnder+VQ(¥ﬂ§}enAGr pRud Os“ié§%1§ “i £§U§§RT conpar at or 10
11 12 13 ; Wol t age Conparat or 25 * Nodes are:

11 12
13 * + R J#ﬁk Oyt gyt -Théfuﬂtddl Teét:fyxng
The "real" 8&nﬁér¥?oa§30 * 4ﬂ¥Lf§%f2 10 ptar m% u 1-5u ; First I nput *
n2 14 11 0 IO ptarg w3u 1-8u * nB8 10 15 15 10 g% g W 3u 1- ; Second
I nput 35

% mi 15 13 0 10 ptarg w3u 1-8u * mivrlatq#am BPan wllu
1-8u ;CUrrent Sour ce voltages
” m2 13 12 0 0 ntarg w=12u 1=3u ;The driving Buffer

m3 10 12 13 10 ptarg w=36u 1=3u ;P-channel wider, to even

* drive
. 20  .ENDS
L -
%*
.SUBCKT comparator 10 11 12 13 ;Voltage Comparator
» * Nodes are: 10 11 12 13
* +ve Rail Non-Inv In Output Invt In
%
* The "real" comparator
¥ * ml 10 15 14 10 ptarg w=3u 1l=5u ;First Input
* m2 14 11 0 10 ptarg w=3u 1l=8u
* m3 10 15 15 10 ptarg w=3u 1l=5u ;Second Input
85 * m4 15 13 0 10 ptarg w=3u 1l=8u
* m5 10 15 17 10 ptarg w=llu 1=8u ;Current Source
* m6 17 14 16 10 ptarg w=22u 1=4u ;The Balanced Pair
- *+ m7 17 15 12 10 ptarg w=22u 1l=4u
~ e * m8 16 16 0 O ntarg w=6u 1l=15u ;Output Stage
* m9 12 16 0 O ntarg w=6u 1l=15u ; (Current Mirror)
*
* For faster simulation: gquickie comp.
“ rser 11 13 le9 ;150 no floating nodes
sl 10 12 13 11 compsw ;Simulate from

controlled switches
50 52 12 0 11 13 compsw
.model compsw vswitch(ron=led roffeled von=-0.01 vof£=0.01)
.ENDS
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¥ ng ‘17 14 16 10 ptarg w 22u 1-4u ; The Bal anced Pair * nv 17 15 12 iO
ptarg w=22u 1=4u * nOD 16 16 O O ePamsgsow3Ba 1- 15u ; Qut put Stage * nD 12

16 0 O ntarg w.6u 1-15u ; (Current Mrror) * 45 *
For faster sinulation: quickie conp. rser 11 13 |e9
;S0 no floating nodes sl 10 12 13 11 conpsw ; Simulate from

controlled 8witches 50 s2 12 0 11 13 conpsw . nodel conpsw
VSW t Ch( 1 0N & 0¥ ¥ ©f >4 100 saorr- NBOS1CVoEK -BndEber. ENBSn58verlapiEmg) p@38 943 Bl

kkkkhkkhkkkikkhkkhkkikkikkikk*k Nl\m Oock ngét'e‘dﬁ Epntﬁ\te-IE:llaEly gguwr 5 *

*
Fast , "5u " hot-cl ock source * T..CIR for the
ful¥circuif * .nodel topsw vsﬁefcﬁoﬁ%hq]ineforto ]h_e fgfgon- ) J'tvoff-l.O) 10

nmodel bot sw*vswitch (ron-1e4 roff-1e9 von--1.0 voff--0.1) * .subckt side 20
21 22 24 25 model topsw Nedvitiche (dbhwEEd Ifof Belmsseon=0.1 veBELL. 00 21 1.0

; Transfer the i.npuf * - - -—1.0 - i rl oad
23 0 ’m°f158 f:otsw szj‘;':lﬁct)l f(lrggt }?1?; tn%f eslesgt 8’8“ 1.0 ‘églflfz% 0;.%% 0 topsw
; Qut put swi f*ches 20 sbottom 25 0 0 23 botsw cout 25
0 10Qkhibekt side 20-i21i t22 &vi 26hi ng ti nesHadifd$heSABERET boost 1 10 12
13 eqpﬁséVdd - 138 -20yigt21 BUb- 25 *;mbeeTerZthe lifpdt 4

; Devel ops t h% ot-clock" * . voltage vol tage *

xI 110 137 2 12 side ; The driver ﬁroper x2.10 0 12 2 13

side * 5 LANBE * *x*23xxGxxxxxxxdleFhe Fy | Ré@.llfépélti&ﬁrﬁﬁ?fs* * 40
, The primarygepp source2qi»s 1284 tacops@ 132khz poutput switché® 2.0 132khz)

I nduced, AC ol age 25 0 0 23 botsw
A cout 25 0 100££ ;Finite switching time

.ends _ _
*SUBCKT boost 1 10 12 13 :Vdd - IN - Out+ - Out-

%5 % :
eboost 2 0 1 0 1.4 ;Develop the "hot-clock"
* voltage
*

* x1 1 10 13 2 12 side ;The driver proper

x2 10 0 12 2 13 side

*

*

kkdkkkkkhekinkt® The Full Regulator Circuit wxskdkridkhdidiik
N .

— o« * ;The primary AC source

vin 1 34 ac 2.0 132khz
+ sin(0 2.0 132khz) ;Induced AC voltage
vst 34 32 sin(0 -1.0 132khz 227.28uS) ;Step in Input ampl.

4 %*
11 32 33 48.5uH . , ;The main resonant
* | components

50 rls 33 2 1.7 ; and their losses
cl 1 2 30nF ‘
rcp 1 2 6200
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Vst 34 32 sin(0 -1.0 132khz 227.28uS) ;Step in Input anpl. 45 11 32 33

48. 5uH o ; ThepoaoapasBsonant *
conponents 50 rls 33 2 1.7 and their | osses

cl 1 230nF rcp 1 2 6200 55 8 EP O 398 943 BL * 5  x2 1 2 315

synrect ; Synchronous rectifier x3 1 2 3 0 conparator
;Rectifier Priver ******xx*xxx*xxx*x*xx The SCF Regul ator Filter
Rk kkkkkxkxkxkkxkkkx 10 * NB Wiil e AC swi ngs high, the 2 caps. are

paral | eled, so * mningsging over:voltage effectsgdhentohlrnaetagaeicng from
* REGS ¢ ch#fnel}* %Tg%%f %X“rECt Y-
3

0 ntarg wrB000u Ue. . The unt
redef'at or *xproper 0 comparator ;Rec§1f1er Drﬁ%é%garries only
vdd * skkakkkkakkkxkk* The SCF Regulator Fidielm HFFR*J*O****%3F 1 15
17 18 boost

: , * NB yhi » Yufinlas HiGRK Bhé VETcdPd. dZelpaislléled arsp
ﬁ?gFlszgc2engéngpgigggg%égiégzltgggfgE?ects due to §hgfﬂe-pumpi%23frdﬁ 25

0 5. OpF
; I nput capaei MREG” 8| ebannell4 0 2. OpF ; phase- advance, with Cgs
of 30 * Shunt trans. clag 16 0 | OpF
; The mai n phase-

lag * * - - : phupégqiegtdntror 35
X4 1 10 1PTEP &o?rﬂar?at of ntarg we3000u Ardu o ihe SRR eV
;voltage Reference rtop 1 10 PTOR&¥eg ; Feedback Sense.rbot O
10 | Meg #40* rl 1 0 1000 s SRFFILSaANLY D at 5V
cres 1 0 56nF ; Qut put reservoi r{exh dird5s)

RIS b Sk Ik Sk S S I S Rk kS S Test tO be Run R IR I bk kS S S S S Rk probe V(l)

V(2 jdftred) [OOSR L aey (12 VLD HIR il V(D) V(1D

mfl 12 17 13 0 ntarg ;SCF switch no. 1
mf2 13 18 14 0 ntarg ; 2
% m£3 14 17 16 0 ntarg ; | 3
cin 13 0 5.0pF ;Input_capacitor
*clead 14 0 2.0pF ;Phase-advance, with Cgs of
* Shunt trans.
i clag 16 0 10pF ;The main phase-lag
*
* shunt Regulator
35 x4 1 10 12 11 comparator ;Test Voltage
vref 11 0 de¢ 2.5V ;Voltage Reference
rtop 1 10 1Meg ;Feedback Sense
i rbot 0 10 iMeg
4 .
rl 1 0 1000 jUseful load - 25mW at 5v
cres 1 0 S6nF ;Output reservoir cap.
*
45

o &
akhhhhkhAkkkhhkhehkikkhk Pest to be Run e de v gkt de g de e vk ke ek e e b

" .probe v(1) v(2) id(mreg) i(vin) v(32)
+  v(12) v(13) v(14) v(15) v(16) v(17) v(18)
50 .tran lus 350us
.end



S “tran lus 350us .end 55 9 EP 0 398 943 Bl NMOS C ock Booster -
non-overl appi ng pair .(BOOST. CI R] Vésobede43B8 Vin 10 O pulse(0 5 iOn 2n 2n
60n 140n) .Lib 3mcron.lib .tran 10n 200n .probe 10 * .subckt biginv 1 2 3
:Wde Inverter M 1 2 3 1 ptarg w1l5u n2 0 2 3 0 ntarg w5u 15 ; ends
. subckt s ytys ]Cl?oc3; Booste¥al hohﬂbeéfreépﬁﬂndﬁ pdi? BdostagIRN2 0 2 3 0
ntarg cd 0 $§#I¥$ :Short delay .ends 25 * .subckt driver 1 2
8 he \?olstage Cl ock Dr

iver *

(i nverti ng)ViS!ﬁ) 10<I° pulse) § dPn 2n 2n 60n 140n) The delay chain x2 1 2 4
snt-i nv .Lib 3micron.li® delay allows CB to charge, *
befefe boost X%%fﬁébfa |nv 35 x4 156 sminv x5 16 7 biginvnmi 31820
ntarg wr20u* ut | ode" cb 7 8 300ff ; Boost cap. . ends
*  subckt nolagabee1234 :2-input NOR gate 4 Ml 12 5 1 ptarg n2 5 3
4 1 ptakg M 4 2 0 O ntarg M 4 3 0 O ntarg 5 .ends 55 10

.subckt biginv 1 2 3 ;Wide Inverter

ml 12 31 ptarg w=15u

m2 0 2 3 0 ntarg w=5u
15

.ends
*
.subckt smlinv 1 2 3 ;Small Inverter
o ™1 12 31 ptarg
(4 m2 0 2 3 0 ntarg
cd 0 3 100£ff ;Short delay
.ends
25 . ,
.subckt driver 1 2 8 ;The High-Voltage Clock Driver
* (inverting)
3 x1 1 2 3 biginv ;The delay chain
x2 1 2 4 smlinv ;The delay allows CB to charge,
* before boost
x3 1 45 smlinv
%5 x4 15 6 smlinv
x5 1 6 7 biginv
md 318 0 ntarg w=20u ;Output "diode"
P cb 7 8 300£ff ;Boost cap.
40
.ends
*®
.subckt norgate 1 2 3 4 ;2-input NOR gate

s ml 1251 ptarg
m2 5 3 41 ptarg
m3 4 2 0 0 ntarg
m4d 4 3 0 0 ntarg
.ends

10



EP 0 398 943 B1 * xIO 1 10 11 Ep 0 208 bds B4 ; The Mead/ Conway
clock circuit xIi 1 11 13 14 norgate x12 1 10 12 15 norgate x13
114 16 sminv x14 1 15 17 sminv x15 1 16 12

driver 10 x16x 1 17 13 driver * ml 1 12 21 0 nslow 1-5u w5u
;Dummy | oadsygly 1 10Ml2 1 d@lime  O;Tisé mead/GonwapuclockOcRucpdy r12 0
22 le7 X ow high a pass transistor *

can pull 20 x11 ppht 2153 lb %?rgngig Power supply circuitry for rectifying
and regufati nglanl A pbetSsoppedtes), conprising a shunt circuit (L) and
cont r ol meansy{fV4) fgrieontremting the shunt circuit, characterized in that
the shunt circuit, ( Lgure_3y.: G Figure 4) Is connected across the AC
source on thexgt §|j'd_§ g? thesgé% I fying neans (D, Figure 30 3; M-M,
Fi gure 4%0) 2x15Pbweb &&ppl yAERVEEi try according to claim1, characterised
in that The rgegi fyhngigeansqgeeweri se di ode neans (D, Figure 3) and are
coupled to chgrge storage neans (C). 35 3. Power supply circuitry
according to either previous claim characterised | tgat t he AC source
conprises a ra3dnanf2cRicuilt nsllew Ee§yr ¥=3u puspy Iril"@ e 4). 4. Power
supply cikdcui gig acgar giong ot @sdiew Q=Sw esSucl aim characterised in that the
resonant circuit i.s ilngug- ? : tive coupled to an AC power source.
40 5. Power sﬁbélf) it Gitry according to either qf clains 3.,and 4, ¢
characteri sedrild Oha2 tled control rneand SBOY. heod Fhep BASEH FFPNS ¥ %r of
the resonant Gircuit. -6. Power supply cancgully according to claimb5,
charagterd sed in that the shunt circuit conprises swtching 45

el enent s, vvher'@t?f there is substantially no resistive power dissipation
therein. 7. Power supply circuitry according to claim®6, characterised in
that the shunt circuit conprises at | east one MOS transistor (L, Figure 3;
MREG, Figure 41). 50 8. Power supply circuitry according to claim?7,

char act e} s€td®M? t hat the shunt circuit conprises a plurality of '
transistors allgof {h B cityin Ynd rbulatifRAHAL oWt Blnsly 08)! doprisiny a SRUAEKIELIIO
to any previ “Spgggrsu ?y:% A,f Fo?éoﬁ:?«g\é. Hgag shihRdirchit) Shafididiide® In tiEE M ShunCdIRIti(S Eigare
vol tage corrpara} E% ure 4) B dbihedad o8k the AX\dufch Bithe A ide df Gefractifying (bdris (D, IFiglre
MF3, ClI Ng, CLAGS;%E_ L igu,;%)_ CLEAD2). 10. Power supply circuitry
according to claim9, characterised In thatthe switched capacitor filter
provi des a dgi iowsi @B@Y cifc@itry Beording ticlair 1 ctiarkctérisedin ¢iiat heitestifsing iednks porpariee diode
whol e of the peahéaasioyFigirs 8) apCare@sipfed tovhargd storageifvags 938 943 Bl

35 3. Powersupply circuitry according to either previous claim, characterised in that the AC source comprises
a resonant circuit (LC, Figure 3; L1-C1, Figure 4).

4. Power supply circuitry according to any previous claim, characterised in that the resonant circuit is induc-
: ) tive coupled to an AC power source.

5. Power supply circuitry according to either of claims 3 and 4, characterised in that the control means con-
trols teh apparent Q factor of the_ resonant circuit.

6. Power supply circuitry according to claim 5, characterised in that the shunt circuit comprises switching
45 elements, whereby there is substantially no resistive power dissipation therein.

7. Power supply circuitry according to claim 6, characterised in that the shunt circuit comprises at least one
MOS transistor (L, Figure 3; MREG, Figure 4).

50 8. Power supply circuitry according to claim 7, characterised in that the shunt circuit comprises a plurality
of transistors all of the same polarity.

9. Power supply circuitry according to any previous claim, characterised in that the control means comprise
a voltage comparator (X4, Figure 4) and a switched capacitor filter (MF1, MF2, MF3, CIN, CLAG, CLEAD1,

&5 CLEAD2).

10. Power supply circuitry according to claim 9, characterised in that the switched capagcitor filter provides a
drive signal to the shunt circuit through substantially the whole of the period of the AC waveform.

11



Xx1o'1 10 11 s inv ; The Mead/ Conway clock circuit x1l

1m1'1 13 14 norgate 6 x12 1gh0sesl@sB15 norgate x13 1 14 16
iB inv x14 115 17 sminv x15 1 16 12 driver x16 1 17
driver Ml 1 12 21 0 nslow 1-5u w5u ;Dummy |oads 15

m2 113 22 0 nslow 1s5u w5u rll_ 0 21
: Show how hikth 1 ddsks t rsmisinyg or * The Mead %lera]yzclgc%zcilr%ait

can pull 20 493 1 11 13 r1&£mbdate Cains 1. Powersu ' '
pul | 1 ) pply circuitry fo
rectifying agﬂ%lrﬁ% a.%# n%axﬂo% wer supply (S), corrpriysi ng a shﬁnt r
chr%t (L) r ans tor controlling the shunt circuit
characteri zexil3nl thhtlé he s$mWkD€ircuit (L, Figure 3; MREG Figure 45 is
I(;;)nnrect gg ac*pgsﬂfg ' sougREisn the AC side of the rectifying nmeans (D
toggl e . Eﬂa i}gl}g/[z Fé’g?rg 4)). 2. Power supply circuitry accordi hg
ai g 1, ractertSed i Y&k the rectifying neans conprise di ode neans
(D, Figure 3xlénd h?elépupléaivafcharge storage neans (C). 35 3. Power
flﬁgp% circuitry according to either previous claim characterised in that
L Powefour CS‘F-?E,TP%S?? agr ggggg_ﬂi_g{_‘r‘gys& §b@mmfi Dod®s 3; LI-C, Figure 4).
& sup i rCultry "according to a% previous claim characterised in
L at thesresmiand @8r ?Gltpl aslawud=5i ¥&3Boupl ed to an AC power source. Kt
0 5. Povveréglipgl giCihlequitry according to either of clainms 3 and 4, -

characterised_In _that .,the control nea n r
the resonant "c}!zr @uiq? &% Power suppl y9%lhrsgufm;’yﬁggggfgfﬁgpﬁgegﬁtﬁ:gﬂ or o
char act egl sedr in that the shunt circui F%‘oﬁﬁﬁﬁ'ses swi tching 45 ,
telhe\fhrrg,_nt & wherggfdy there is substantially no resistive power dissipation
the in. 7. Power supply circuitry according to claim6, characterised in
I\/Rgt the shunt circuit conprises at |east one M3XS transistor (L, Figure 3;
A G Figure 4). 50 8. Power supply circuitry according to claim?7 ,
char act gfi sequIJl that the shunt circuit conprises a plurality of ’
transistors all of the same polarity. 9. Power supply circuitr accordJLng
kL)

to any previ oUsowelsabph cirelitayrforedotitying evel regulatingasn AC pewer sunplYy (). corpnsipl frey
vol t age conpar gid@éntroDideans{Ay)ifoecodiroliing the skt airevitetharaglest i(t?'B'F‘ftH *E"g??t i E'%'

MF3, CIN, CLAG; MBEG/Hiture 45 connected a@pmc;somommggg&&aw“&fw a{‘??-%
accordi ng to ch;amMPFigeedd.acterised in that the switched capacitor filter

provides a drive signal to the shunt circuit thr.o '

whol e of t he. pRevepslipply citchitsy ACoR e T e R 03 M dothplidd Siode

1111 * C Lmeanp/D, Figure 3)-and amm&gﬁa‘mmg gfor‘:gefig;jj?f 9%_8??2%’%:‘]&- f?}_l' g (])- 3—\;?— 11

supply circuitry according to either of clai ggg -y i

that thesredtiP sypply j googrﬁr‘ r bl c% Is nth&hl%rﬁ@%o@rﬁé Sfiprided)
eet! a?r‘ergn:ntg;irgﬁL Y.]Figure g?ﬁ@ﬁ&?e’%' ?l et ? d ﬁi’ M2, MB).

4. Power supply circuitry according to any previous claim, characterised in that the resonant circuit is induc-
tive coupled to an AC power source.

I\/’ 40
5. Power supply circuitry according to either of claims 3 and 4, characterised in that the control means con-
trols teh apparent Q factor of the resonant circuit.
6. Power supply circuitry according to claim 5, characterised in that the shunt circuit comprises switching
45 elements, whereby there is substantially no resistive power dissipation therein.

7. Power supply circuitry according to claim 6, characterised in that the shunt circuit comprises at least one
MOS transistor (L, Figure 3; MREG, Figure 4).

50 8. Power supply circuitry according to claim 7, characterised in that the shunt circuit comprises a plurality
of transistors all of the same polarity.

9. Power supply circuitry according to any previous claim, characterised in that the control means comprise
a voitage comparator (X4, Figure 4) and a switched capacitor filter (MF1, MF2, MF3, CIN, CLAG, CLEAD1,

85 CLEAD2).

10. Power supply circuitry according to claim 9, characterised in that the switched capacitor filter provides a
drive signal to the shunt circuit through substantially the whole of the period of the AC waveform.
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12. 'Power supply circuitry according to clalm1l, characterised in that the
swi tched capacitor filter and the %Eposgssess®nchronous rectifier are driven
froma comon dock signal. 13. Power supply circuitry according to any
previous claim characterised in that t i | bhataSteliddll fUiafthé FbetifbPis a syn-
Pat ent anspitcRewe suepl F{ %Wﬁﬁﬁ%&%ﬁ%ﬁsﬁa@w’%@“ el chri chtung und
Regel ung ei nefhreRBYSTREIE, -

. (S) mt einem Nebenschlullstronrlkreis

(L) und ei St euer flrkleHddd inftRat the switched capacitor filter and the
Nebenschl ultPs ?Xg‘iiﬁﬁrz’ﬁ&%ﬁ’ %’%ﬂ&%ﬁ%@@&&&aﬁ, dal der
Nebenschl uBst FORKr el s an der Wechsel stromseite des @ eichrichter- 15

m teel s (D’13.Fi=9wer§dppigﬂcﬁd¥ﬁry ablofding Danglréviolé BliELratactetsedie kiatthpcircalt i iptegrated.
geschaltet 1st. 2. t r omver sor gungsschai tkrel s nach Anspruch 1, dadurch
gekennzei chnet, daR das deichrichtermttel D - odenmttel (D, Fig. 3)

auf wei st, urpdednitdnspiaensn Ladungsspei chermttel (C) gekoppelt let. 20 3.

St ronver sorgungsschal t krei s nach ei nem vor hergehenden Anspruch, dadurch
gekennzei chyetstrodiveRothutysibbaltksis|zetGleishrichtuny mﬁeﬂéwglﬂﬁ‘gﬂmfhsfgm%'e' (¥} mitgingm 3.
LI-C, Fig. 4)NebénsihRétromiireis (LSundeinemSteuergitielfa 0 rus Sienerungdes bebgnschl el bty
vor her gehende riadusgekeoizelctiet] datcder Nebrrsshulstremigels an der\ie %?Fﬂgé?gﬁg qichyichter-

i ndukt i ws an eimieis(B o 8 MW g derdVeshrglsiraryelleparplef geschsltet st

Stromver sorgungsschal tkreis nach ei nem der Anspryche 3und 4. . dagtitGmittel Di-
ekennzei chfetStrogyareorpaossghaltireisdp "t‘,‘f%'l“’"g_ﬂe‘{?d“é%%&#e"- o Ef‘
B omanekrof S mgREs T Ry N P RO TR Loy o

dadurch gekennzei chnet. dall der .Nehensehl LiEsdenAdprush, dadurch gkiteRizBichnet, dat die
Schal t elneht St "99&\?’8'&?" ach S T I '

T S s s
Anspruch 8, , dagurch K | ; Bn&dnAnedradn] @idurclk gekiithzeichnet,
o M i et s vy

Stronver orguné’ss reis nach Anspruch 7, dadurch gekennzei chnet, daR

der Nebenscll udsirGiBguibRbraniaBidtaen éheidarnbmiions und ¢ dadurch hekentizeichabt dal dgsSteu-
gl el che Pol ari §akeldes 5éhéRD-Fakior deSReMIMRKSIsssgtengs schal t krei s nach

I rgendei nem vor her gehenden Anspruch, dadurch rgﬁeksnnzgoiu;?gr;g‘;#r(':lngg\;ngc%awmm_
Steuerm ttep, estmiversfigungsstigRkieis gdch iAsspasch §)daduréh ggkennze \ ) ;
Schal t ersoKondenﬁa‘saﬁnﬁyﬂge‘:tbbntﬁam:ﬂgdumEim wesentllom,kein;ﬂﬁ?ga“s—@g@gstwggﬁﬂ- .
CLEAD2) enthilt. 10. Stronversorgungsschaltkrei s nach Anfdgrggrﬁ??é cﬁﬁggrro%b
gekennzei chagt StrakvBtsatamoSciiatikreie nack dnepeyel §. dadyiph gekenzs fiFronsent
wesent | i chen dirsig mindestenPeinanM0s-Trensigoebfig. HNMRER Bo a8y m dem Nebenschl uR-
stronkreis ein Trel bersignal zufflhrt. 45 11. Stronversor |
nach ei n#m @er Stemversprayngssohaltiyais fach Agspiieh £ d @E}ﬁ?f z:f't h%é‘td?gg%%ég%r%hw&m
G ei chricht er loeia melypre Arapsizieren ottt dig als diq gleiche Kptariigt pe ) ist. 12.

St ronmver sor gungsschal t kr el ach Anspr SHAEE Rl RIS ARG Rdh GBKMARzeickRAR
das Schal ter Kgm{@ﬁ arﬁgung- ‘:ﬁ?: Qre:@;?ﬂﬁlﬁsgj |§ﬂ:§t¢§w @ umm&&g{oﬁ&eﬁ%&ﬂtbﬂmm
durch ein genef | ?31 g]_ﬁ& %‘Il_% chft wer den. 13

Stro eré"orgun&‘g' 1Ry ErS Bach rgendel nem vor her gehenden Anspr uch,
dadur ch gekegnzal chng umgs%ﬁanﬂérs S Pk irkich @] Sad@kiSgeketinEinhetdal dasBrhaltit Handdnsa-
auf gebaut i st. ey %rg ifneseRiiShert der SankéiFefiodd dér\WeamBlbtedni-Signatiermdern Nehenschlul-
i

destine A redr ggsfikeisdin Reibdrdabietrame al | rentation (S) en courant alter- 12
| 111111%,111111 11111 11111 S111s, C L M S = EP 0 398 943 B1

natif, conpop! RirbmesRsoffufigssthiiltifels)nacheeltber dev Atsprichecd und 48, dedurelaskqnazeiotyjet, figl der
commands dest i REdichAchtpaiByrdmonglechichtec®s,tM1dM2,88) Blvat i on, caract6ris6 en ce

que lo circuit (L, figure 3 MREG figure 4) de derivation est reW
12. Stromversorgungsschaltkrels nach Anspruch 11, dadurch gekennzeichnet, daR das Schalter-Kondensa-

50 tor-Filter und der Synchrongleichrichter durch ein gemeinsames Taktsignal angesteuert werdep.

13. Stromversorgungsschaltkreis nach irgendeinem vorhergehenden Anspruch, dadurch gekennzeichnet,
daR der Schaltkreis als integrierter Schaltkreis aufgebaut ist.

Revendications

1. Circuit dalimentation en courant destiné & redresser et & réguler une alimentation (S) en courant alter-
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dux bdrnes de la source-alternative du co6t alternatif des noyens
redresseurs (D, figure 3; M-M, figgosgsosB15 2. Circuit d' alinentation en
courant sol on Ia revendi cati on 1 caract6rise en ce quo | es noyens de

redres- sement or ent el;slt ot dob SibYefs @) 4o EdRAtndetioftihs Séomiander
coupl es A des 31bVi ge qze (€l Figurd MR@G, figieb A)adé idérivation est relié
grn?s

d" alinmentati o'ﬁ fbrRkifdesFolRnsterrestativsiD digara 8 | M1INI3, figure
precedent es, erlse en co quo a source de courant altornatif conprend
un ci rcwt re onnant (LC, figure 3; LI-C, figure 4). 4. Circuit 4

d' al imeft abi Op&R cGfEnaiin sh@bisht SeldAErerHAGLAoN 1 daraciriss erccparielies mpyenyde redres-

pr eeetent etsz Béﬁ(%eﬂ%ﬁﬁd:ﬁﬁt E%dwxsmﬂgﬁres)cdrmmmdelammnmlésé@smoma&)ﬁeﬂiﬂﬁkage

i nduction A uggeraferce d' alinmentation en courant alternatif. 15 5. G I‘CUI t
d' alinmentation en courant solon | a revendi cat |éon 3 ou 4 car acteris

que |es 1m>aens:.rdﬁdﬁmﬁammnwmmsmmememm eprrevendies 33" ?"f"&ﬁz
resonnant. 6. ce Gielissuice dé @ohiantsheraatif eompesnd enlpidsongnt i F'%P"?% Hh Va4

caract6rise en co que le circuit de deri vatlon 20 de'r‘lgls é"séen
el enent s det. c @icaitdatinentationdmeaurantasinndune qpeleona % mqgggﬁ

di ssi pation deemﬁlsclrcumnﬂ"éﬂ Ea"'“?“"tb"d Eﬁ‘f at on enmgtc')furant

solon | asrevendi cati on 6, caract er| s6 en u X Bﬁ Q{&
conprend aub- miireuit dalimentatine P%?‘E‘F‘“‘W\% '°"°f' Cl, ;? Eﬁ!ﬁé&% %’Bur%‘gqss]_ )

Circuit d' ali refmneande eomreardeabia faghtr %'?u"tf’a reven i cation car act erl se en .
ce que Is circuit d jvation c 3| dkaishidsn @6 qleiaBiliBdeQiBtvanghaNt
tOUS la menk Fﬁ"ﬁ‘l"%ﬂ? gn%rt'g:n:: et SQ'IEP '{ét?ﬁ%:%oy%mme&mgm dRsipation de'puise

| condlie desoPEy E%ﬁﬁ ons rece dentbs, caracterise en 30 ce quo
Ies yens de RERrERae conpr ennent un conparateur (X4, figure 4) de tension
et un filtre &aP&a% élﬁatfaﬂgﬁ%f’aﬁt ol reviicioationf3 carddishive <BloA Gye ICLIfEAIDe, dérivation

CLEAD2) . 10. i REHsRiol MOS @ figuls; MREGSfigurednt | a revendi cation 9,
caracterjse en c que ltre A capacite comutee fournit un S|3nal

d att aque ayl Chifchitd: &lm{éﬁat%ﬁah ¥akanDualop Ritel@ndicatior s pdvactiiséan de que lp cieuit fedégyation,
periode 35 comi@éttel ule IGrEI® dectransisiars ajabtaous ietrame pluselité. Ci rcuit d' al i mentation
en courantselon |a revendication 9 ou 10, caracteris eon ce qeuo es_npyens
redres- soups Girakdalimenitatibn e asmant s une quelogyaue das yev édegies, c ? itro &
Circuit & al i nenjualesooyes de cammende comPIGRNERUN CATRAFAIVE Bf@H’ef de ‘S%ﬁ“&c ise” on
co quo le fil tmaoﬁémpwet(?éFbMﬁﬂrMFé-sC"&tCLﬁﬁ GLEAPLLY synchrone sont

attaques par un signal d'horl oge comm Circuit cténsé c@%ﬂéf’étfilt%@aﬂacué

cour ant sql a0 Ckwméalmﬁwrﬂﬂﬁe"%guw 2 °5r?s dis €
en ce que | e Cpm#ﬁefqggytuqqlﬂn g;agaquagj F@g?éfygatlo F‘It%gr% %ﬁ\gﬁtﬁltotﬁﬁrdaﬁtp@ﬁ

de la forme d’onde alterna

41. Circuit d’alimentation en courant selonla revendication 9 ou 10, caractérisé en ce que les moyens redres-
seurs sont un redresseur (X3, M1, M2, M3) synchrone.

o/ 40 12. Circuit d'alimentation en courant selon la revendication 11, caractérisé en ce que le filtre & capacité
commutée et le redresseur synchrone sont attaqués par un signal d’horloge commun.

13. Circuit d’alimentation en courant selon I'une quelconque des revendications précédentes, caractérisé en
ce que le circuit est intégre.

RN O O A



