- 1 - ELECTRONI C LI GHTI NG APPARATUS TECHNI CAL FI ELD 5 The present
invention relates to an electronic lighting apparatus and in particular, to
an electronic lighting apparatus suitable for being powered by an AC source
or DC source. 10 BACKGROUND El ectronic lighting apparatus such as LED
| anps are widely used in industrial and household environnents to provide
illumnations at night. Such LED | anps are typically powered by AC power
supplies or DC power supplies such as batteries. In sone 15 applications
where AC powver supply i SEREGTRONEC LIGHTANGAPPLRAGWES €d by the AC source.
In the event of power interruption or failure, the power source is swtched
to DC source to provide the lanps wth continued illum nation. Sone
conventional electronic |Ianps of such type require conplicated el ectronics
circuits, conponents, and nmultiple sets of batteries and/or |anps to adapt
to both thecANiead BE power supply source and to 20 switch therebetween,
upon detection of any power interruption. It is therefore desirable to
provPde an el ectronic apparatus with single |ight source suitable for both

BRI B DESCRI PT] B T Ry A B SR AOAE, affBly SO ASFARE |}

present itovantlearoni¢ lishlhe dgseatudewitdbie tetirilg powered diyeare A€k sduacd be DC

acconpanyi ng drawi ngs, in which: Fig. 1 is a circuit diagram
i |lustratiOHYCAC soft start in accordance with one 30enbodi nent of the

i nvention; Fig. 2 is acircuit diagramillustrating a manual sw tch
in accordance with one enbodi nent of the invention;, - 2 -

10 BACKGROUND

Electronic lighting apparatus such as LED lamps are widely used in industrial and
household environments to provide illuminations at night. Such LED lamps are typically
powered by AC power supplies or DC power supplies such as batteries. In some

15 applications where AC power supply is available, the lamps are powered by the AC
source. In the event of power interruption or failure, the power source is switched to DC
source to provide the lamps with continued illumination. Some conventional electronic
lamps of such type require complicated electronics circuits, components, and multiple sets
of batteries and/or lamps to adapt to both the AC and DC power supply source and to

20 switch therebetween, upon detection of any power interruption. It is therefore desirable to
provide an electronic apparatus with single light source suitable for both AC and DC

sources with simple yet efficient control electronics circuits.

BRIEF DESCRIPTION OF THE DRAWINGS

25
These and other aspects of the present invention will be described in detail with
reference to the accompanying drawings, in which:
Fig. 1 is a circuit diagram illustrating AC soft start in accordance with one
30 embodiment of the invention;

Fig. 2 is a circuit diagram illustrating a manual switch in accordance with one

embodiment of the invention;



Fig. 3is acircuit diagramillustrating a digital switch in accordance
with one enbodi nent of the invention; Fig. 4 1s a circuit diagram
illustrating a time up circuit of the digital switch in accordance with one
enbodi nent of the invention; 5Fig. 5 illustrates a circuit diagramto
detect power trip in accordance with aong_enbodi nent of the invention;

Fig. 6 illustrates a circuit diagramto detect power trip in accordance

wi th one enbodi nent of the invention; Fig. 7 illustrates a
circuit diagrapgt g gdel efbuiPdvRFanh MilistialindGC QlpdlaNSRitdM th agidedakoeradiongent of
the invention; Fig. 8 illustrates a circuit diagramfor attenuation

i n accor demeedimentpfdheinsemisdi ment of the invention; Fig. 9

il ircuit diagramfor.miltinl QM i th
one embodi nent L5t “ine SR SRR il § Ry SEARLLRDr e RERRI SRIEE L

for sel ecddcoglaAée with as€anbatieentefithe Bwenteodi ment of the invention;
Fig. 11 illustrates_a circuit diagramfor selecting. AC in accordance with

one embodi ment Figf StiHastatesemcitept diagram to detect ppyer ¥rip 1) perordance Vit eng cui t

di agram f&ﬁb&ﬁﬁ]@&@f@ﬂe ?%geﬂt{b accordance with one 20enbodi ment of the
i nventi on; I g. i1 ust rates an over heat i ng protection circuit in

accordance w thigondllesttxodi arentuiofdidgnen itowdetdct power trip in BEcgprdahde ivvithushe at es
an overhqg£&£§m &2&%%%%8QH%grcuit in accordance with one enbodi ment of the
i nvention® J
Fig. 7 illustrates a circuit diagram to detect power trip in accordance with one
10 embodiment of the invention;
Fig. 8 illustrates a circuit diagram for attenuation in accordance with one
embodiment of the invention;
Fig. 9 illustrates a circuit diagram for multiple attenuation in accordance with one
embodiment of the invention;
15 Fig. 10 illustrates a circuit diagram for selecting AC in accordance with one
embodiment of the invention;
Fig. 11 illustrates a circuit diagram for selecting AC in accordance with one
embodiment of the invention;
Fig. 12 illustrates a circuit diagram for selecting AC in accordance with one
20 embodiment of the invention;
Fig. 13 illustrates an overheating protection circuit in accordance with one
embodiment of the invention;
Fig. 14 illustrates an overheating protection circuit in accordance with one
embodiment of the invention;
25 Fig. 15 illustrates a circuit diagram of a power supply in accordance with one
embodiment of the invention;
Fig. 16 illustrates a circuit diagram of an analog charger in accordance with one
embodiment of the invention;
Fig. 17 illustrates a circuit diagram of a digital charger in accordance with one
30 embodiment of the invention;

Fig. 18 illustrates a circuit diagram of a LED driver in accordance with one

embodiment of the invention;



25Fig. 15 illustrates a circuit diagramof a power supply in accordance
with one enbodi nent of the invention; Fig. 16 illustrates a circuit

di agram of an anal og charger in accordance with one enbodi nent of the

i nvention; Fig. 17 illustrates a circuit diagramof a digita
charger in accordance with one 30enbodifent of the invention; Fig. 18
illustrates a circuit diagramof a LED driver in accordance wth one

enbodi mrent of the invention; - 3 - Fig. 19 illustrates a board

di agram of an Eie¢d [DkkkGtek AMBHAkD dRGERE dRRE &lodtrbhicARRp enfaecira®ite With bhe
i nventi on; Fig. 20 illustrates a board diagramof LED driver in

accor danc@nbgdimedind tevipyenititht of the invention; 5Fig. 21 illustrates a

board di agram gf D..l anps.i.n.accor i i f _the
i nvention; ﬁg‘ zﬁg}lhﬁ{j—%‘ef Iausbt0 fgracdt g%%%%go(\gr %ng ggly grmi)rg?i C%B%%sg;ﬁ{l)]‘l f/’rl? n
accor dancanwidiletnd tieaoehitsant of the invention; Fig. 23
illustrates a board diagram of | anp. adaptor_in accordance with one
10enbodi nent  ofigt Rd iRsBes gnboard diagpany ofoRED) layaps &t escordpresr &1l 98¢ am of
LED dri vel assseh of ol 9&ltiond accordance with one enbodi ment of the
i nvention; ’

Fig. 22 illustrates a board diagram of LED assembly in accordance with one

embodiment of the invention;

Fig. 23 illustrates a board diagram of lamp adaptor in accordance with one

10 embodiment of the invention;

Fig. 24 illustrates a board diagram of LED driver assembly holder in accordance

with one embodiment of the invention;
Fig. 25 illustrates a board diagram of Light Dispersal Holder in accordance with
one embodiment of the invention;
15 Fig. 26 illustrates a board diagram of the pogo pin and ground plate in accordance
with one embodiment of the invention;

Fig. 27 illustrates an outline of the electronic lamp in accordance with one

embodiment of the invention; and

Fig. 28 illustrates an isometric drawing of the electronic lamp in accordance with
20 one embodiment of the invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Embodiments of the present invention are novel in at least the following aspects:

25
(A)  Auto single path of selecting power supply.
(B)  Auto gain select with constant output for detection (compare to feedback to auto
selecting the gain). It has a constant amplitude output. The output amplitude is
30 control by selecting gain of the amplifier / attenuator. The feedback resistor in

series in analog switch (ASW) can be extended to into multiple sets. The tradition

amplifier / attenuator do not have this property. (Vout = Rl rin * Vin)



Fig. 25 illustrates a board di agram of Light Di spersal Holder in accordance
wi th one enbodi nent of the invention; 15Fig. 26 illustrates a board di agram
of the pogo pin and ground plate in accordance with one enbodi ment of the

i nventi on; Fig. 27 illustrates an outline of the electronic lanp in
accordance with one enbodi nent of the ipvention; and Fig. 28
illustrates an isonetric drawing of the electronic |anp in accordance with
20one enbodi ment of the invention. DETAILED DESCRI PTI ON OF PREFERRED

EMBODI MENTS Enbodi nents of the present invention are novel in at |east the
foll ow ng aspects: 25 (A) Auto single path of selecting power supply. (B)
Auto gai n(Gel ed€ Saft Hraton i abeft Starpavtpposupabtisslomdntrg te thgplopdé&diback to

auto sel ecting, tLhe S eﬂ%suréte?rp@ reven?%'dséeﬁ'a o;f&ﬁ%é %}%ﬁ%@. qg&d?t;('(g \{vggqhé) ut put The

anplitude is 30cont ¥ 'ng g nuat or .

f eedback resi sé@putiip Bedir&s appheartah}mgomm@c&rkawu@aambmtammmhed t ointo
multiple sets. The tradition anplifier / attenuator do nat have thi
propérty. (Vo usurelyrA heeHeot isgreyt whenythe load has low 1mpendence. DC Soft Start or AC

Soft Start can also act as a fuse / anti surge fuse. The current solution to this

problem is to use anti surge fuse.

(D)  Percent (%) Vi converter uses percentage or fraction to define the Vi or Vyy. User

10 can define its own Vi or Viy User can also define it Voy, Voo is depend on V. or
Vg4s. Traditional the Vi is smaller than 2.4V, the Vi is greater than 3.5V. 2.4V to
3.5V is undefined. Currently those with Vcc equal to 3.3V the undefined state is

smaller. It can be easily applied to the logic gate family.

15 AC Soft start

Figure 1 illustrates AC soft start in accordance with one embodiment of the

invention.

t
20 Equation V; = V[1 — e( ﬁ)]

The Hard Main In 102 supply negative cycle is block by the diode D131 108. The

Hard Main In 102 is clamp by zener ZD131 112 to 50Vdc. The resistor R131 110 is the

current limiting resistor. The zener ZD131 112 is parallel to R132 114 and the capacitor

25 C131 118. The voltage developed at ZD131 112 becomes the charging source for R132

114 and the capacitor C131 118. The voltage is charged up by the equation V¢. The FET

Q131 104 is just start to turn on when the V¢ charges to the reverse break down of ZD132

116. The FET Q131 104 turn on slowly and the channel resistance of Q131 104 decreases

slowly and the Hard Main In 102 voltage at Q131 104 (V) is transfer to Q131 104 source

30 (Vs) Main In voltage 106). When the FET Q131 104 is fully turned on the Hard Main In
102 voltage is equal to Q131 104 source (V) (Main In 106 voltage).



(C© AC Soft Start or DC Soft Start, output supply is slowy transferred to
the load to reduce current surge and prevent sudden drop in the supply.
Tradition way, the output is fast direct applied to the | oad cause current
surge and interrupts the 5supply. The effect is great when the | oad has | ow
i npendence. DC Soft Start or AC Soft Start can also act as a fuse / anti
surge fuse. The current solution to this problemis to use anti surge fuse.
(D) Percent (9% Vi converter uses percentage or fraction to define the VIL
or Val. User R 2pn30ef? (Bedd Soniant WltagturYertlsobB ey alshelplts prodté Bané t
VoH, VOL is depend on V' or Vds Traditional the VIL is smaller than 2.4V,
the VI H ichargiegtioe (edratanBdeyy) for boh £30Bacand kl0Yedef i ned. Currently those
with Vcc equal to 3.3V the undefined state is smaller. It can be easily

applied to the logic gate famly. 15AC Soft start Figure 1
i1l ustratemndl Switth 8WM Mdamacor dance with one enbodi nent of the
i nvention. 20Equation V, = V[1 - e(-)i The Hard Main In 102 supply

negabive cycle is block by the diode D131 108. The Hard Main In 102 is

cl anp by &ﬁ&%"%%%.‘ﬁ%é?%ﬁgsré@%ﬁ@}”if@gﬁ%i stor R131 110 is the current

limting resistor. Is"parallel to R132 114 and the
capacitor 25 C131 118. The voltage devel oped at ZD131 112 becones the

charging source for_R132 114 and the.capacitor, C131 .118. The ,voltage, is
char gedgup by ¥lB&Ceq Eﬁ‘lsfrﬁtﬁs Fema SWE?E%H‘ECOJF@%‘CFSWT}EJQPG §fn§’|°flmf%ltt togrthe on
when the NCefildar 9fRert MelubENGEGE0Y Wl M)QE c%@écﬁ%fmlﬁi-n hh®4RETHad 31

104 turn on slowy and the channel resistance of QL31 104 decreases Slowy
and1® he Hivs Wainnmanual ORitolo 0@ g8Wdt DB pir0d t¢ pi) 2 ibscamesnd eln 319. Atdhe 104

30(Vs).. ( Mai n,,| 06). When the F is.ful |yt d
ot PopRR oS OLRR5aRRD npthit, SRS EROE 0PED Bl i T
106 vol t a@edmes Bat208: The Bat 2081& 2B &ito Regulatizdno 0onss prdduv®bvagepaurhent

source) also help to produce same charging tine (constant del a%) for both
230Vac arfitput drgar thenpgidator St isared Wamfggpypacnor C123 218 via R125°216. The

FET Q121 222 turns on when the V¢ charges to the reverse break down of ZD121 220.

15 The FET Q121 222 turn on slowly and the channel resistance of FET Q121 222 decreases
slowly and the regulator voltage at FET Q121 222 (Vy) is transfer to FET Q121 222
source (V) (Bat5DC 224). When the FET Q121 222 is fully turned on the regulator 120
output voltage is equal to FET Q121 222 source (Vs) (Bat5DC 224).

20 Digital Switch (SWD Digital)

Alternative Circuit Manual Switch (SWM Manual)

Figure 3 illustrates a digital switch in accordance with one embodiment of the

25 invention. The Battery voltage 338 (BatSWP2) is supplied to the regulator 121 336. The
output of the regulator 336 is used to charge the capacitor C123 332 via R125 334. The

FET Q121 328 turns on when the V¢ charges to the reverse break down of ZD121 330.

The FET Q121 328 turn on slowly and the channel resistance of Q121 328 decreases

slowly and the regulator voltage at Q121 328 (Vy) is transfer to Q121 328 source (V).

30 When the FET Q121 328 is fully turned on the regulator voltage is equal to Q121 328
source (V;). The regulator 121 output voltage is use to power on the AND1 364, NOR1

362, INV121 368 NANDI1 366 and DFF1 370. Upon the D Flip Flop 316 (DFF1) receives



5 Alternative Circuit Digital Switch (SW Digital) Figure 2
illustrates a manual switch in accordance with one enbodi nent of the

i nvention. When the nmanual switch 206 (SWL DPDT) is closed the Main In 204
voltage 10 flows from manual switch 206 (SW. DPDT) pin 1 to pin 2 becones
AC In 210. At the sane tinme the Bat SWPZ; 202 voltage flows into switch SW
206 (DPDT) pin3 to pin 4 becones Bat 208. The Bat 208 is feed into

Regul at or 120 214 to produce 5V output. The output fromthe regul ator 214
is used t@ecChaldetHcRef@BRORMAN 3 (8 2% BEBVI@="B128 Bi6:1 ThethklIwilldt 222
turns on when the Vc charges to the reverse break down of ZD121 220. 15 The
FET Q121 ®@gening:fhg rDFsHloNg 6/ Qarer=tlhés iamerteteby prgivsttanBeY bil-FB98 ¢ prodpoo

decr eases,; sl ow y~and .t he t t | 2 i S nsfer
to FET QIIQ?CZy»Z 1é}beu?‘%:t%‘“(Rfs ( at‘%@y%ff)%&?’%@etﬁgm%& %%2&’4%@'1958 ¢ ly

t urned onorehef the ginhatAND1-203 Buispot theadfb@abie ionitpa uaikhet ANERTI Q121s AP2TReouUr ce
(Vs) (Bat5DC 224%,2,0Di ital Svm'tchéSV\D Digital) Alternative Crcuit

Manudl SWEEh3 (& mmdghe) oytpet AN |- G4 He EeedAnigiths i npsiNANDgate
accor danc i efod] i tq t e r I e 338
( Bat S\APZ)%@%%%%P?&H toa%tﬁ@%?é\g[f}l\lg? gzr ?2?5215%/3%%1 "?’E%e r-cl;;tll}? p%?) (g{?y%/ %%gr&é’gﬁ at or
336 i s used energideasogthic tdoatacapanin aprn@lR3c1882 Q@ RERbn3IBdreforha@oREWeQi21 328

Lurns, 90 WSSIANE S 0B oS A TSR AR S R0 e

decr easesyghiopiwnpnd the regul ator voltage at QL21 328 (Vvd) is transfer to
QL21 328 source (Vs). 30 Wien the FET Q121 328 is fully turned on the
reg@at or voltage is equal to QL21 328 source (Vs). The regulator 121

out put vol tage,isS use to r on,t 64 N%al eyl . NDI
366 and DFF1 g%.en %beowef%g&&@nﬁwgc}é@p@? 1(%5&?55 r éége)%q%e% fé'\é%é&nﬁ?ﬁléé\m‘
power, t hgphtagiNORS gakdF 5l AIORAE. SrcObothQF the inpQHEt ROR1-RS06 herlegii bl be
no triggering. The DFF1 316 gbar:' 1 ' is inverted by an inverter |Nv121-2
308 to pribergtase (tegyioutpupof thi NQJut-guiltois logigr 21 Fhamatnw of dbg NARS2 40 AND

ate 314 (; 3 ' e . ' , - A diSrEP" t he
gut put oftﬁ?#g;ﬂf\%agﬂ@gqﬁgﬁ%sed%'&lg%%%E@é% %‘iéta '%ﬂﬁgﬂgz’%%%&{tﬁgf of

(A{\nn; t1 1?10%%1%@1% 6 gggmmnje’rp@fpqu I_sl_:hmt()é irr@ éjggﬂt’?’R 3\2{1@;@;@:@\@1% cﬁ%li)'nvegthe

out put o - i s ]Qgic : rela ( S no

ener gi ze B A dohinlaes eln'ajir]ilF APHES ﬁ\l\éf %c} Nojeegdaio e Y Re?t 3 no

power is dalrh M@%% thiQ rhdtBeRLY ddgchd 3A0HRI B ifiptk: of! e tAND 1S 8 UAtT QR ithe dOES
not depend on the ambient [ight. 10 When the press button switch 304
(SWL21) itsight eswehmenbd ghecphdotransissaenid O epnducthihei goplgetonof MDRoganwestg0sd! 0

(NOR1-2)..Since both qf .the d.nputs NOR1- 2 | agic .0, therefore
the out pdt'“of Fipem 9%“:2)0'& lflge ?rbeg?c}{:the inp}ltsrﬁg%gﬂf%ﬁ% 1s§g gifnd 2% YSo6
triggers dusit Bk AAD1C1+9e4 edwgict O gJoerDFRNG16 enyesmdt the ostpat us (ANDDHFL

316. The status ) .
314) are feed into the two inputs NAND1-2 326. Since one of the inputs of the NAND1-2

326 is logic ‘0’, therefore the output of NANDI1-2 326 is logic ‘1°. The relay 340 (RLY

121) does not energize so the contact remain normally closed (NC) position therefore no
power is delivered to the RLY 121 340 pin 2 & 4. In this situation the ambient light is
25 bright.

Under the dark environment the phototransistor 310 does not conduct, the collector

of phototransistor 310 (V) is 5v means logic’1’. The collector of phototransistor 310 (V)

(logic’ 1) is feed into the input of the AND gate 314 (AND1-1), The DFF1 316 Q bar="0"

30 is inverted by an inverter INV121-2 308 to logic ‘1’°, now both input AND gate 314
(AND1-1) are logic’1’ therefore the output of AND gate 314 (AND1-1) is logic’1’. Since

both of the input NAND1-2 326 are logic’1’ therefore the output of the NANDI1-2 326 is



15 of DFF1 316 beconme Q='1', Qbar="0" The Q bar="0" is inverted by an
inverter INV121-2 308 to logic '1'. The output of INv1i21-2 308 is feed into
the AND gate 314 (AND 1-1), at this nonment it depend on the other input of
the AND 1-1 314. Under the bright environment the phototransistor 310
conduct, the collector of phototransistpr 310 (Ve) is zero neans logic' 0.
Since one of the inputs AND 1-1 314 is logic '0'" therefore the 20 output
of the AND 1-1 314 is logic '0'. The DFF1l 316 Q'1" and the output of (AND
1-1314) apgicf@edht ity tae RWY i1DPUEserdANDhd <3ntdebmoRt 6 @oandlly0bpdthE@NONpPUL S
of the NAND 1-2 326 |s logic 'O, therefore the output of NAND1-2 326 is

| ogi ¢ ' 1'positiva therelye pave( Rideliverpyl tadees Rhot 1Ehét@pire? o 4t Wit dhat fromermi n
normal | 'y p r fo LY
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Under t heRO¥rR1e40ipinA Mmt totgie 4 hleodros Baﬂ$48s The H&ﬂmwmefsechmto Reguluot 12@ he
col l ector_of phototransistor 310 (Vc) is 5v rrea The col ector
of phot ot ¥ BtHce Py Pyt (Tlesfgpetpulﬁym e B it %?94 I‘%uﬁ‘“ﬁiptﬁ claree fee AND
gate 314 &@g% @1123-|ih§56|:3:ﬁ{1§§-@ 38R ET Qlé@ | ﬁdtﬁ%ﬁfoh%eﬁi%h@vc cR¥GEL er

I NV121-2 3 to logic , now both input AND gate 314 (AND 1-1)are | ogic'
1' ther eftorthe td‘i’erSGﬂﬂrqutdOan HINLD pat-& 3344T1Q6ARE5TQ1:E)1r]s35Q)ng on‘_slowl&amdéhdaot h

of the input NAND 1-2 rel.ngjc’ 1' refqre the ut of t

1-2 326 j<dannel yesistings; %2 ‘glﬁ‘iﬁé%&%ﬁ“ﬁ&?‘%ﬁé@? tg“i ?rg?‘;%‘ge éﬁ?& act
nove to rwowdjﬁétﬁﬁ@fer{d\@zlppss@ g&ﬁcéRWsé&hﬁ BAYBC 353 valeh Vigs BET (@2t he RLY
121 340 pin & 4. Main I'n 344 from 121 340 pinl flow to pin 2 becone
AC L& 3421 38&1@& aly tumed@geth(: Begubver ) 2Bgetpft voHare ¥s eual 3a Q18I nl 354 pawe] o pi n
4 becone T e t t duce
5V out putl TR eREU TSRS PeguF Sl Sl hd Biprbathey Jp 8§ aft
capaci t orth€dBreht B3f ivdak R125- 1 358 The FET Ql21-1 350 turns on when the
Vc charges to the reverse break down of ZzZD121-1 354. The FET Q121-1 350
turn on slowy and the channel resistance of Ql21-1 350 decreases sl owly

and the regul ghar of"@aet @1%% gg&h@lﬁér %até‘r{gldﬁlﬁl) 'isstlé rté”?@ @r‘O’t Ol"kglftﬂerlu%

source (Vs) becone the FET ned on
t he1¥ eguldepards bAGhoswiselt (SWB1 2 Ggaditls imgersdr INY 1@121v1a r@%orslbw()c ) hé UsjerteBat 5DC

352). The 35 et ower, ot her onent ation the
anbi)ent |'ﬁ3}r4§?§s ’&‘gllﬂlﬂfsreu@%éor H@tllﬁﬁﬁtan?ﬂfe {éng tE%tsgr}fwl%l lf%“b fe to
logic ' O'prestlle b@éalﬂ% thdPHhe ups Rﬁ%@nds ald id Rfvefll LSNhé SVt RIVd 24 heto

i nverter INV121 via resistor 0. The inverter [NV121-1 and the resistor
does not pmdweéﬁr@celffect when the switch (SW21) is not pressed because the
Time up is logic "0 and is inverted by the inverter 1NV121-1 to produce

| ogi c '1'. 20When the press button switch 304 (SWL21) is pressed again

logiec ' 0" is SHheh thlatﬁestshﬁttbﬂ@witchonNgal)exs@&séd\@&ln Pygic D’risgerkiointy of
the inputs of NORL-2 306 are 0" therefore the output of the NORL-2

| 1
306 is | &f @pm oerQRomtgépééNOﬁan)N@nfeéwﬁoef thejipRyey of N 1D%|396(alifvlé>gé?dge
0'
o 07 b BotherelRdRe ofaf 5t HeSORL 25 is 0B B¢ AThEofbucbithe 1ORTS 1,
| NV121- 2 tﬁg@rs thel 0IgH Ic(+v@' edgahﬁgga@tmtchaﬁgdsmﬁmm oBOFFls Theetatusmfd)EHie AND

ate 314 ND e_one 314 is ' therefore the
ot put obetee B G 85qorer-G TrprpkBPBarOdert e Makiseged v HNBVEIE) and
t hePFFL R18285 §b8 éoslo Red 'TﬁeooMNQ)ﬂ{N\Zugaz @o@%ﬁfe@&m@lthe AND gaRcei 4ot h
of the |nputs NAND: 26 are logic O therefore the output of tthe NANDL- 2

326 is ' 1ANDIRb). Salcayonsmﬂ(damutlzmpldbéy o)’ tBtelferchgouwutof thheANBhtlact
TP o ISR S5 GO RO PN Bl e RR ST R 1
push but thNoNBh IheuaBisheN AR tDNSEItE Both @drtke inputs NAND1-2 326 are logic‘0’
therefore the output of the NANDI1-2 326 is ‘1°. The relay 340 (RLY 121) does not
30 energize so the contact move to normally closed (NC) position therefore no power is
delivered to the RLY 121 340 pin 2 & 4. In this situation the power is cut off by the push

button although the environment is dark.



- 8 - The Time up signal is inverted by an inverter 1VN121-1 to
produce logic '"0" to pull one of the input of the Nor gate (NORL-2) to zero
volt logic '0'. Wien the output of the inverter INV121-1 is at logic 'O

the voltage drop the resistor R130 is al nost zero volt 5 (logic '0")
because the R122 is nuch greater than RJ30. R122 and R130 form a potenti al
di vider when the inverter INV121-1 is at logic '0". When the press
button switch 304 (SWL21) is not pressed again and the tinme is up. The Tine
Up signal 318 is logic "1'. The Tinme up signal is inverted by the inverter
10 INV121 1 to produce logic '0'. Since both of the inputs of NORL-2 306
are '0' ther ef heTintreupsigpalis iovertddebyNORIVarte3dEN13 1110 prophvee igip X topult he

NOR1-2 306 trdggers. t F dge tri a at us
of DrF1 o S T By YR8 Aot BRI M AR 8 "
316 Q barmvdrteri NV IDVET {seal loYica0’ kv esltage dk@/ﬂ%lmas@e&mo 1prahd®m&efd)gd)lc ‘0.
The output of INv121-2 308 1s feed into the AND gate 314 15 (ANDL-1

Si ncé onellegic { ¢ bpeayer thanNt221is guehjgseatey tham Bl 39. ki 2rand %]@topfﬁfm@fpoct%lab\NDl 1
314 is ' >AND 1-1 output 314 are feed into
the two m%ftﬁit-gpg%%ﬁ%% %‘Jegtfgﬁ\lgllznfczl ?élgfothe inputs are logic 'O’

t heref ore out put of NANDl 2 326 is Iogl c '1. The relay 340 (RLY 121) does
not energize sg the cont nove t y cl osed NC tion therefore
no power is deW}@%F}l?d’r?sé 8“ PQWVC}lgqf&r\g?% s ?Ot&’rﬁsse %@gﬂ‘fbeé {RUEYPon t he
power cutTf iy Ud SR @14 horgh the Tﬁevrlfrfamﬁf?@ignmslsdﬁawned % the Thi@rteESh

button is not press the Time Up circuit wll not” activate. e CLR 320
si gh@al i sINi12lelicproduce e ‘Plstindsutatiopf the Ipp'etSQfN@UFQrﬁémlﬁpe « rtbﬂ?fore

2&2; \éaéﬁ @ggg@ﬂ &tg‘ég{%%@t‘s( év%%f"%%%%‘&%ékﬁ 2 3@“&%“% |n$ it ?r ates a

time up cHkeelige ﬁfgg%f)ehndl(ﬁlhﬁg'ﬁs tﬁé/\'btbﬁlB dfmmcpradmeatamdsfpﬁm embcbdcmt of
t he invention. We e powe first applied to the circuit,

CODE. Qut
30 420 i PTilal RzEK, QoballT) c,TheJDFFfrﬁb6 @_'P@rzrolé ip sn‘@ﬁeﬁc?guaélm@eﬂedﬂ&“{@l -2

i nverted h nve 0 | T si ng
edge of t@é IIO P uceRfI}—_%ET Oflzgh% P@é#{f& égg%@g%%ﬂggﬁggd ?ﬁbqﬁi% %ﬁet ﬁfflzo to
go t® | OQKANDD-I).GSiﬁlcer(ﬁdefﬁhé Qg:lutANDl 1614 is 0 ther&ﬁoteZthefoutﬂuE ob el ANBXLer
period, then it goes_to_l oqi 420 is.dengte as Time Up.
The Rs’ 4084 10" dhe DIy b3 U@ s  anihf AN Eﬂﬁaze Ingp %91‘? FREn an
'(I)'fiCIpl l( ?)}3 N ngﬁ ?Y§ Hin@ KR EKRIiFARY afeQbgik R t@bﬁfér@bu@ﬂ@BﬂﬁA&Dﬁ@%@@% Pwr
logic “1°. The relay 340 (RLY 121) does not energize so the contact move to normally
closed (NC) position therefore no power is delivered to the RLY 121 340 pin 2 & 4. In

20 this situation the power cut off by timing although the environment is dark.

The push button is not press the Time Up circuit will not activate. The CLR 320
signal is at logic ‘0’. The push button is press the Time Up circuit activate. The CLR
signal is at logic ‘1.
25
Digital Switch Time Up Up <Note only used under SWD1-1> (SWD1-2 Time Up)

Figure 4 illustrates a time up circuit of the digital switch in accordance with one

embodiment of the invention. When the power is first applied to the circuit, DECODE Out

30 420 initializes to logic ‘1°. The CLR 402 is at logic ‘0’ and is inverted by the inverter 406
(INV141-1) and produce logic ‘1’. The raising edge of the of the RESET 426 (IC
MC14536B 414) cause the DECODE Out 420 to go to logic ‘0’ and remain logic "0 for



Alternative Crcuit DPWRT2 (Photo-couple), DPWRT3 (Infra-Red), DPWRT4
(Attenuation), DPWRTS (Multi Attenuation). 10Figure 5 illustrates a circuit
diagramto detect power trip in accordance with one enbodinment of the
invention. The Main In supply 502 negative cycle is block by the diode D12
506 via fuse FI 504 and it is clanp to gvdc by ZD2 512. The resistor R4l
508 is current limting resistor. This voltage is hold by the capacitor 41
510 and is conpared by the logic gate XORlL 514. The XOR1l 514 detects the
Main I n 59% sHORIJcMAMbr PABUGRRT gobd 1P WoRUT HRNDEED IS ON0 456 S dhotd b
input to the XORL 514 is 4Vdc (logic'1'), it produces output logic' 1'
the. pr esefimelpNEInRI 405562 2t $10 TbiHEEIMC 65 16kA Mo B & PLIE) Voren
(logic'0O i t. produce. an tput l.agig' Q. farthe absent of main supply
[ XOR1 514g‘ﬂﬁ°ﬂﬁforl & govideg Efo Sl&&algﬁ%&lﬁgé%%%tha%ﬁr% "1 AC present].
20Detect Pw Trip (DPWRT2 - Phot o-coupl e) Alternative CGrcuit

DPWRT1(Logic), DPWRT3 (Infra-Red), DPWRT4 (Attenuation), DPWRT5 (Milti
Attehuatimmmes acircuit diagramto detect power trip
in accordance with one enbodi nent of the invention. The Main In supply 602
negative cycle is block by the diode D12 606 via fuse FI 604 and it is
clanmp to 4Vvdc Alerddved Ccuil HeP W (PHo2o-6diiblan MRWER T8 ufingaRel), MDPWRIT4
resistor R4l 608 | I t.o R49 614 and the photo couple 1 LED 616. The
vol t age o&tﬂﬁn %WS&;?D%%JQH&‘BtH%WBP@IOI‘)'LED 616 i s greater than the thresh
hold 30 therefore the photo couple 1 LED 616 is turn on. The light is

couple to the phototransistor and the phototransistor is turn on. A 5v volt
is p®oduced atFigwietd Blus{rstes & agreuit dingrant to dsteRABvE2 Arip dn Bogorddrise svillyoigs f eed

to the input of XORL-1 624. to.produce out denate as;. .-,d10 3 C,630.
The No. acrbgentedfie iaiptishy bk MU GRS Do RRE 8 i nbky IR 4555 <
present. NEBROS Ry Meé F11304sdh@pt ¥s 8QRApits 4akresit Zbheria. Whe redd@omR4VEDE age
drop across the 5 photo couple 1 LED 616 thus the photo couple 1 LED 616

turn of f.cuneny ligiingiresigton gibes ¥odtagnis hokbboviheaapadion 44 rd0 e IIMwIRst s st or
is turn r t it . 48 622
S Oy Ty lodfEhfe SRRE sPLRRIE S IR el bRy B cBIS P Pnftoass

i npus  of oRL-din@2dlad NoprOAU6.ETtw iaphiputthd HGIRI 5Dt is 4Mhke (NEiAC)SBPraducORL
P2 2 B At PG ot o P e KO ST R Pt

| ogi c

for

(logic’0), it produce an output logic’0’ for the absent of main supply [XOR1 514 Output
logic ‘0’=No AC 516 present logic ‘1° AC present].

20 Detect Pwr Trip (DPWRT?2 -Photo-couple)

Alternative  Circuit DPWRTI(Logic), DPWRT3 (Infra-Red), DPWRT4
(Attenuation), DPWRTS (Multi Attenuation).

25 Figure 6 illustrates a circuit diagram to detect power trip in accordance with one
embodiment of the invention. The Main In supply 602 negative cycle is block by the diode
D12 606 via fuse F1 604 and it is clamp to 4Vdc by ZD2 612. The zener ZD2 612 and the
current limiting resistor R41 608 is parallel to R49 614 and the photo couple 1 LED 616.
The voltage drop across the photo couple 1 LED 616 is greater than the thresh hold
30 therefore the photo couple 1 LED 616 is turn on. The light is couple to the phototransistor
and the phototransistor is turn on. A 5v volt is produced at emitter (voltage drop across

R48 622 is 5v). This 5v is feed to the input of XORI1-1 624 to produce output denote as



Detect Pwm Trip (DPWRT3 -Infra-Red) 15Alternative G rcuit (DPWRT1-Logic),
DPWRT2 (Photo couple), DPWRT4 (Attenuation), DPWRT5 (Multi Attenuation)
Figure 7 illustrates a circuit diagramto detect power trip in accordance
wi th one enbodi nent of the invention. The Main In supply 702 negative cycle
is block by the diode 20 D12 706 via_fijgse FI 704. The Main In supply 702
is clanp by zener ZD2 714 to 4Vvdc. The zener ZD2 714 and the current
limting resistor R41 710 is parallel to R49 708 and the Infrared Emtting
Di ode 716n, Hieey® ! R3¢ Ao 0AaasR1 %Q«?oh% t anedc Em ihllichgs MleodginidB0n s
greater than the thresh hold therefore the Infrared Emtting D ode 716 is
turn on. peeni.nfrared light is couple into the IR Receiver Mdules 718 and
the R Receiver Modules 25 718 is turn on. Logic '0' is produced output
pini and feed into input inverter 722 (INvV4- 1). The logic is inverted by
| NV4-1 722 andwhgn tﬂrieeMahphdai Jt 60hes psesebreokilVad Ao Ivmtsg,ao@ﬂop azﬁ&smye t he
XOR1-1 724. The XOR1-1 724 uces an qutput denotes as The No
AC 726 atPhotRIoupbe 1 &Eﬂbéw ﬁglsﬂhfgplaoto founlﬁaﬂc%l%’élé e ot ANQ hghm C?‘épl‘foF‘ésent

30When t 10
acros t nie PApREpRSEPRY ik R BUSERS M Fheh Pl 8 IR M 716
turn off .(vbbagel &rbp ab&s@ﬁé&l@Ztlg Ot h& hifvdre velty éx febd thuthesinpdiBofaXARi hle624R

b U AR S IR G
| NVA- 1 72230t & MgRI0t Rdfigleant MaheinPk @5&AL of MAIN I'N 702 by the XORL- 1

724. ThIS zero volts is feed to the input of XOR1l-1 724 to produce a output
| ogit@ '0', The No AC 726 at XORl 724 out put |s Iogl c '0" indicate the Main

in 702 is abs 1.7 N t logic "1
AC present]. &{%Egﬁﬁmﬁu?ég CDbV\R#‘ﬂ A@g\?? Bres ‘}t 1%%15 <€ pREERF" Al ?glr ?lati ve
Crcuit (DPWRT1-Logic), DPWRT2 (Photo couple), DPWRT3 (Infra- 10Red),

DPWRTS (Multi Attenuation
Detect Pwr Trip (DPWRT3 -Infra-Red)

15 Alternative Circuit (DPWRT1-Logic), DPWRT2 (Photo couple), DPWRT4
(Attenuation), DPWRTS (Multi Attenuation)

Figure 7 illustrates a circuit diagram to detect power trip in accordance with one
embodiment of the invention. The Main In supply 702 negative cycle is block by the diode
20 D12 706 via fuse F1 704. The Main In supply 702 is clamp by zener ZD2 714 to 4Vdc.
The zener ZD2 714 and the current limiting resistor R41 710 is parallel to R49 708 and the
Infrared Emitting Diode 716. The voltage drop across the Infrared Emitting Diode 716 is
greater than the thresh hold therefore the Infrared Emitting Diode 716 is turn on. The
Infrared light is couple into the IR Receiver Modules 718 and the IR Receiver Modules
25 718 is turn on. Logic ‘0’ is produced output pinl and feed into input inverter 722 (INV4-
1). The logic is inverted by INV4-1 722 and is used to detect the present of Main In supply
702 by the XOR1-1 724. The XOR1-1 724 produces an output denotes as No AC 726. The

No AC 726 at XOR1 724 output is logic ‘1’ indicate the Main in 702 is present.

30 When the Main In supply 702 is absent there will be no voltage drop across the
Infrared Emitting Diode 716 thus the Infrared Emitting Diode 716 turn off. No light is
couple to the IR Receiver Modules 718 and the IR Receiver Modules 718 is turn off.



Fig. 8 illustrates a circuit diagramfor attenuation in accordance wth one
enbodi nent of the invention. The Main In supply 802 is attenuated by the op
anp 822 (0P2-3) to constant anplitude sitting on a DC | evel regardless of
the Main In supply 802 15 anplitude is 230Vac or 110Vac. The resistor 808
(R52) & resistor 810 (R53) provide a Dgylevel (6Vvdc) at the output op anp
822 (0P2-3). The Select AC 812 issue a Sel&30/110 to the ASW 814. The
Sel@&30/110 812 is low level logic "0" a gain &30 (- R55/R51) is

est abl i sheghias) tihgrofhail &ﬁﬁt%@rﬁ(‘é}i@ BedNalo RpBt BOMMRELET TRF40D. TAP IR
(OP2-3) produce an output (11.2Vpp sitting at 6VvVdc). The SelG230/110 812 is
hi gh 20 isdwedrtedogy ENV4:1 Z22%and iGRE! (o deeeet/the Preseat els MVEBIN dNet2aby tthe ASWL

814 (H= . connect ed.. The .op. a P2 L put
(11. 2vpp SPRITTERA I PisvRR WS recl 1 18RRI B3R b1 B b RS REL BB RGP 1
802 for 230Vae NndCGRbA XAaI M4 sut@ds fopic D1haete theegain7@3Absdid GL10
are sel ect b}¥ resistor R55 820 & R51 806 or R54 818 & R51 806 to produce

t he ZonstZR bt Pripaklogin Put Norde 7éopssardogiepl A aeeseit-put 25 i s passed
t hrough the capacitor 826 (C556) and the DC level is block by the capacitor
826 (C556). The di ode 828 (D550) converts the constant anplitude out put

i nto hal fDétect Wi EripADPWRTUSAftendivng transi stor 836 ((®50). The
capacitor 832 (C551) is use to hold the DC | evel. The transistor 836 ((Q650)
conduct as the constant anplitude Vde is greater the transistor Vbe.
Therefore the AansitOraS3DHGRIVLLY)! BPWRTVPH® efipR)VObvRTI adivs- 0' ) -
The 30transistor 836 (b50) collector Ve is inverted by the inverter 842

(1 NUB50- Bed),TRBWRNeM et AtNuB&n) 842 output is feed into the XORL 844 to
detect the present of Main In 802 and - 12 - produce an output denotes as
No AC 846. The No AC 846 at the output of XOR1 844 is logic' 1' indicate
the Main is pragest illidheRs theidvhitNdi8BAn Foabsemiativhemne avddrliakke WwihAéhesi gnal
output at op anp 822 5 (0OP2-3) except DC | evel (6Vdc). Since this DC |evel
i s bl ockenhodimensodithe invgpdon. ddweYlaint lnesupply §42 is aenyated, by dhe op gep $re

transi st K id e At t t.S1.0, 50)
col | ect oﬁb\}ﬁ%ﬁst& %‘?@%&%ﬁ% t%gétﬁgg S?%Dﬁ‘ﬂg\;@? frr%?gqlé{gg)rf E%%gﬁzr%b%%pgggﬁzgt or
V, 13 i nwaigleaicbiy 230%at oy @il 0€ac. S22 (kdivob B8O YRSTIh& resivter 8¢0 (REBGmOvitle842
output is feed into the XORL 844 to detect e_prese of inln 802 and
produce aI_?iCo]ﬁY‘ﬂ_tJ@Vi‘@éiéﬁo‘thésouatEmNBP A@}Bfgﬁ ﬁéﬁzﬁg i% gﬁ@“htAl\@hguolﬁstSB%ta of
XORL 844 453 A9 © tobhe WXV £ 818 FiesdyBbB0/i $0 8PS fow IexR0i844 OdhiRUbod0gi C
"0'"= No AC present logic "1" AC present?. 15Not e R550 83%, R55I 834, B50
836, R557—-338/5 1)Ny/6EablEh&1as ths APV S 1¢{E=UnoekiMedars tcatescferl. 4Ye vp aB14v)
822 (OP2-3) produce an output (11.2Vpp sitting at 6Vdc). The SelG230/110 812 is high

20 level logic ‘1” a gain G110 (— R54/R51) is established as the ASW1 814 (H=Com & NO)

are connected. The op amp 822 (OP2-3) produce an output (11.2Vpp sitting at 6Vdc). The
op amp 822 (OP2-3) output is G230 x Main In 802 for 230Vac and G110 x Main In 802
for 110Vac. The gain G230 and G110 are select by resistor R55 820 & R51 806 or R54
818 & R51 806 to produce the constant amplitude output. The constant amplitude output
25 is passed through the capacitor 826 (C556) and the DC level is block by the capacitor 826
(C556). The diode 828 (D550) converts the constant amplitude output into half rectifier
and is use to basis transistor 836 (Q550). The capacitor 832 (C551) is use to hold the DC
level. The transistor 836 (Q550) conduct as the constant amplitude Vg is greater the
transistor Vye. Therefore the transistor 836 (Q550) collector V is zero volts (logic’0’). The
30 transistor 836 (Q550) collector V. is inverted by the inverter 842 (INV550-1). The inverter
INV550-1 842 output is feed into the XOR1 844 to detect the present of Main In 802 and



The output fromthe D550 828 is applied to the resistor R550 830 and R551
834 which formthe potential to basis the transistor (50 836 when there is
an input the 20 potential drop R551 834 will be half of the voltage at

di ode (-ye side). The transistor (50 836 turn on and the potential drop
R551 834 is pull to the Vbe of (B50 83§57 The Vc, of the transistor (650 836
wll be zero volts (logic "0") and is inverter by an inverter |INV550-1 842
logic "1'. 25When there is no output fromthe D550 828, the potential drop

R551 834 |5dd& M MaplidehbRs af Moeat VIR No Z€rsacv@kiiesoapd dfileORT BAsiist or
B50 836 is turned off. The V, of the transistor 50 836 will be Bat5DC

840 (| ogi logicil’)indigite thedWidiniis presssdr t ed by an inverter | NV550-1 842 to
produce logic '0'. 30The input of the INV550-1 842 is redefined (snaller
than 0.7v is logic '0' at output of INV550-1 842, 0.7v to 1.78v is logic

'1'" at output Wheh INDRO 30842 hbsehhierd vil¥b¥,nocaQvegriadrou(rit 4t dp ARIELODY6 =
39.3%is logic 'O and [100-39.{?;%i = 60.7%.1s I,o&ic é{) - 13 - Detect Pw
Tri p5( DPVIRRE-3Inaxcept DC Agveb e orijice this DC level isplpgkadhy dpgaciior $gp«(C-0);

( DPVWRT1- ey ( u 1
DPWRT4( At gn\ﬁ ét‘?ngﬁwgm \P&@%Igl ﬁ% ?%ﬁsg%rr at eg %&dg ?%lglﬁ?%t%?lg%gg%eﬁeg)rre rglﬁ tiple
at t enuat i teamsistora836qIPANY eolisicton Vonie Bariadi84er(ogik ‘@ hellienvasistarR36TIESSWRI n | n
supply 902 js attenuated by the op 7 P2-:3) to c | j tude
sitting offl§coe Fé“\/’é‘l"eq%gt&%a?é%@%? gﬁﬁ@?éﬁ%ﬁ@&%@ g\gggﬁifﬁ) 8§%prﬂiﬁde is
230Vac oric JillOVage HENRORASEEE B dQ08 thEprkert dresimt B $@Lohd RodhcdPhpvugar a DC
| evel (6Vvdc) at the output op anp 974 (0P2-3). The Select AC (multiple

conpar i soteaptes 95 e 486 B TThedN @ A CSAGR e Qv SEARB M Frilogic AP igdicgtedh ti me
only one Ly pe og) gﬁu nis selected. 15The SelGl10 916 is logic '1' a gain
GL10 930 VPR84P$BY) s established as the ASW-1 922 (L=Com & NO) are
connected. The op anp 974 (0P2-3) produce an output (11.2Vpp sitting at
6vdc). The other gain Sel&30 914 & SelG330 912 are at logic '0" The gain
will not M%&S%gpm@ggs‘%@omr%em@glg ks paesentd are at normal |y
close position (NC) (L=Com & NC) that are not connected to resistor R55 &
resi stor R60

15 Note R550 830, R551 834, Q550 836, R552 838 & INVS550-1 842 is solve the

undefined state (2.4V to 3.4v)

The output from the D550 828 is applied to the resistor R550 830 and R551 834
which form the potential to basis the transistor Q550 836 when there is an input the
20 potential drop R551 834 will be half of the voltage at diode (-ve side). The transistor Q550
836 turn on and the potential drop R551 834 is pull to the Vi of Q550 836. The V. of the
transistor Q550 836 will be zero volts (logic ‘0’) and is inverter by an inverter INV550-1

842 logic “1°.

25 When there is no output from the D550 828, the potential drop R551 834 is zero
volts therefore the Vi, is zero volts and the transistor Q550 836 is turned off. The V. of the
transistor Q550 836 will be Bat5DC 840 (logic “1°) volts and is inverted by an inverter
INV550-1 842 to produce logic ‘0.

30 The input of the INV550-1 842 is redefined (smaller than 0.7v is logic ‘0’ at output
of INV550-1 842, 0.7v to 1.78v is logic ‘1’ at output of INV550-1 842). That is % V;
converter (0.7/1.78%100% = 39.3% is logic ‘0’ and [100-39.3] = 60.7% is logic ‘1°.)



20r especti vel y. The Sel@&30 914 is logic '"1' a gain &30 928 (-
R55/R51) is established as the ASWL-2 920 (L=Com & NO) are connected. The
op anp 974 (0P2-3) produce an output (11.2Vpp sitting at 6Vdc). The ot her
gain SelGl10 916 & SelG330 912 are at logic '0" 25 The gain will not be
establ i shed as the ASW-1 916 & ASW-3,912 are at normally close position
(NC) (L=Com & NC) that are not connected to resistor R54 & resistor R60
respectively. The SelG330 is logic '1" a gain G330 926 (- R60/R51) is
established as the 30 ASWL-3 918 (L=Com & NO) are connected. The op anp
974 (0P2-3) pr oduce an out put (11 2Vpp sitting at 6vdc). The other gain
SelGL10 9Detegt Byt ] | udgdionThe gain will not be established
as the ASW-1 916 & ASV\l 2 914 are at normal |y close - 14 - position (NC)
(L=Com & NC) that are not connected to resistor R54 & resistor R55
respectively.  hamapaRef7MDINRTIDogey DWR'S? (o ouf NDPW DS (123AVac
and G110 x Main In for 110Vac and G330 x Main In for 330Vac. The gain
(3305926 %@d)cﬁﬁwlﬁ%%ﬁm@i@g) 930 are select by resistor R60 & R51 or R55 &
R51 or R54 & R51 to produce the constant anplitude output. The constant
anplitude output is passed through the capacitor 932 (C556) and the DC

l evel is bl ockFigy9 tlnstratapa@r‘cmt de3Zant GaS6)ltipkhatediaoa 193¢ cdrDibR)witlonver t s

t he const ant arrpl i tude out nto h and i t o basj
{ransi st GG ol ol e llah i prsao{ b inaed o o ORaRE Pk oc
level . Ptzrmélc%h%m%ﬁﬂﬁml gwﬁdmt: 1851 kO raeRirand mtﬂ Pl dote 1S

greater t e transistor Vbe. Therefore the transistor 946 ((b50) coI | ect or
V, 18 zeramplidesis(330diac'od' ) 0Vahelter waisiostooB (B43) &Qasigtor 9df I(BéB bprovidei s

i nverted 940, (11NV 0-1 940 o tput
AR B A T R el R e B e S
an out putis@eRI@pl 8$1 NS tPAC A44% SN IACAD44lyainettihee onll b tafe ofQiin 942
is logic' 1' indicate the Main 902 is present. When the Main 902 is
absent tHepdeeipd.] be no AC signal output at op amp 974 (0P2-3) except DC

| evel (6Vvdc). Since this DC |level is blocked by capacitor 932 (C556), 20
the Vbe will be zero volt and the transistor 946 (@®50) wll not conduct

t herefore the THea$SG$1®O104H10gfHH0)a ga’mt IGadt)(SJBO\( R3/Ba1)5PEstaBhshet agitiee * 1" )

The transjstor. 946 ((650) collector i nvert verter 940
(1550 238 Ve S7 et & Nobses Gorgaes thsud 3180 PP hod PILCS ORI GHD 1o
det ect t*m QVgﬁ%ﬂtm%fat by tme%%r%aﬂl 9&1@9@9@1@%%@}@0 gengles 188ic Ny AC
944. The e out put of X0 is logic '0" indicate the 25Main
902 i s abdergain will not be established as the ASWI -2 920 & ASW1-3 918 are at normally close

position (NC) (L=Com & NC) that are not connected to resistor R55 & resistor R60

20 respectively.

The SelG230 914 is logic ‘1’ a gain G230 928 (- R55/R51) is established as the

ASWI1-2 920 (L=Com & NO) are connected. The op amp 974 (OP2-3) produce an output
(11.2Vpp sitting at 6Vdc). The other gain SelG110 916 & SelG330 912 are at logic ‘0’

25 The gain will not be established as the ASW1-1916 & ASW1-3 912 are at normally close
position (NC) (L=Com & NC) that are not connected to resistor R54 & resistor R60

respectively.

The SelG330 is logic ‘1” a gain G330 926 (— R60/R51) is established as the

30 ASW1-3 918 (L=Com & NO) are connected. The op amp 974 (OP2-3) produce an output
(11.2Vpp sitting at 6Vdc). The other gain SelG110 916 & SelG230 914 are at logic ‘0’

The gain will not be established as the ASW1-1 916 & ASW1-2 914 are at normally close



[XORl 942 Qutput logic "0O'= No AC 944 present logic "1" AC present]. - 15
The output fromthe D550 934 is applied to the resistor R550 952
and R551 950 which formthe potential to basis the transistor 50 946 when
there is an input the potential drop R551 950 will be half of the voltage
at diode (-ye side). The transistor B3Q 946 turn on and the potential drop
R551 950 is pull to the Vbe of 50 946. The V' of the btransistor (650 946
will be zero volts (logic '0") and is inverter by an inverter |Nv550-1 940

logic ' 1' wosition (NVYIEN=EAIRTE WE) Miohr QG RBE chhiRblcling M5i50r 384 &f haiskptrRs i al

drop R551 950 IS zero volts therefore the Vbe is zero volts and the
transi st ores@60el946 is turned off. The Ve of the 10transistor 50 946 wil |
be Bat5DC 936 (logic '"1') volts and is inverter by an inverter |INv550-1 940
to produce logic '0". The input of the INV550-1 940 is redefined

(smal I er than Pueldp kiploggi(OP2B) oatpu it @230 ©IMAINYE B6-230940 .and (?1\40t>otvﬂan?8y i s
logic '1' at output o? | NV550- 1 Qf That is % Vi _15convert
(0. 75 1. 78m1fondd Vwoandog33P + dfiie [n fr 3éﬂtta<[ ihe-zam @?3&9%[0017@33'%9%@ eliq:

ST LRI g gl R e s e ML 3005
sel ect i nganAlitide @0HAL. dEtm:eonMdnln anipditeirbodpueist psted Heougiv drt cammtcﬁo932230Vac
(C556) and the DC level is block by the capacitor 932 (C556). The diode 934 (D550)
converts the constant amplitude output into half rectifier and is use to basis transistor 946
10 (Q550). The capacitor 948 (C551) is use to hold the DC level. The transistor 946 (Q550)
conduct as the constant amplitude V. is greater the transistor V.. Therefore the transistor
946 (Q550) collector V. is zero volts (logic’0). The transistor 946 (Q550) collector V. is
inverted by the inverter 940 (INV550-1). The inverter INV550-1 940 output is feed into
the XOR1 942 to detect the present of Main In 902 and produce an output denotes as No
15 AC 944. The No AC 944 at the output of XOR1 942 is logic‘1’ indicate the Main 902 is

present.

When the Main 902 is absent there will be no AC signal output at op amp 974
(OP2-3) except DC level (6Vdc). Since this DC level is blocked by capacitor 932 (C556),
20 the V. will be zero volt and the transistor 946 (Q550) will not conduct therefore the
transistor 946 (Q550) collector V. is BatSDC 936 (Logic ‘1’) The transistor 946 (Q550)
collector V. is inverted by the inverter 940 (INV550-1). The inverter INV550-1 940 output
is feed into the XOR1 942 to detect the present of Main In 902 and produce an output
denotes as No AC 944. The No AC at the output of XOR1 942 is logic ‘0’ indicate the

25 Main 902 is absent.

[XOR1 942 Output logic ‘0’=No AC 944 present logic ‘1’ AC present].

Note R550 952, R551 950, Q550 946, R552 938 & INV550-1 940 is solve the
30 undefined state (2.4V to 3.4v)



V,"" = 0.707Vp For 110Vac Vrns = 0.707Vp Vp = 230 0.707 = 325.2Vp V= 110
0.707 = 155 6V P P Vde = 0.318 x 325.2 =103.4Vdc Vde = 0.318 x 155.6 =
49.5Vvdc Vol tage drop across R58 Voltage drop across R58 R58/ (R58+R57) x
103. 4 R58/ (R58+R57) x 49.5 5K/ (5K+115K) x 103.4 = 4.31Vde 51</(5K+1 15K) x
495 = 2.06Vdc 103.4/4.31 = 24 tinme 49.%k2.06 = 24 tine

The output from the D550 934 is applied to the resistor R550 952 and R551 950
which form the potential to basis the transistor Q550 946 when there is an input the
potential drop R551 950 will be half of the voltage at diode (-ve side). The transistor Q550
946 turn on and the potential drop R551 950 is pull to the Vi of Q550 946. The V. of the

5 transistor Q550 946 will be zero volts (logic ‘0’) and is inverter by an inverter INV550-1
940 logic “1°.

When there is no output from the D550 934, the potential drop R551 950 is zero

volts therefore the Vi, is zero volts and the transistor Q550 946 is turned off. The V, of the

10 transistor Q550 946 will be Bat5DC 936 (logic ‘1”) volts and is inverter by an inverter
INV550-1 940 to produce logic “0’.

The input of the INV550-1 940 is redefined (smaller than 0.7v is logic ‘0’ at output
of INV550-1 940, 0.7v to 1.78v is logic 1’ at output of INV550-1 940). That is % Vi
15 converter (0.7/1.78%100% = 39.3% is logic ‘0’ and [100-39.3] = 60.7% is logic ‘1°.)

SELECT AC (SelAC1 — Logic)

Alternative (SelAC2 — Photo couple), (SelAC3 — Multi comparison)
20

Fig. 10 illustrates a circuit diagram for selecting AC in accordance with one

embodiment of the invention.

For 230V,

Vims = 0.707V,

Vp =230+ 0.707 = 325.2V,,
Viac=0.318 x325.2=103.4V 4

For 110V,

Vims = 0.707V,
V,=110+0.707 = 155.6V,
Ve =0.318 x 155.6 =49.5V,

Voltage drop across R58
R58/(R58+R57) x 103.4
SK/(5K+115K) x 103.4 =431V
103.4/4.31 = 24 time

Voltage drop across R58
R58/(R58+R57) x 49.5
5K/(5K+115K) x 49.5 =2.06V 4,
49.5/2.06 = 24 time




- 16 - The AC I n supply 1002 (230Vae) negative cycle is block by the
diode D1 1 1004. The voltage is step down by approxinmate 24 tines by the
potential divider (Resistor R57 1006 & R58 1010). The capacitor C42 1008
hol ds the voltage and is feed into the inverter INV1-4 1012 to invert the
logic. The inverter INV1-4 1012 controlig the relay RLY3 1016 5 to switch
the AC In 1020 to 230AC or 110AC. At the sane tine the inverter |INV1-4 1012
al so output a gain select signal denote as Sel&30/110 1022. The inverter

I NV1-4 1012 o i i (O ; LY 39,1 tda. rel ay
RLY3 1016 suit RS Hor R 5 e Kb e B B R R 3 he b one
230AC. 10Thevél@gt s stapdbyn bI0Pplokiionaey tireesalty the pojentiel disidgt Résisigr Ry

di ode D1 0 The voltage is st by approxi npt e 2 i es by the
potentia|ﬁﬁ%vgﬁﬁﬁ‘@ﬁ@%ﬁ@?dﬁP%%@f?6@@0@§g§35ﬁﬁf@%?g%ﬂgﬁ%§%36?%8@66ﬁ bos
hol ds t hepnipl 11a@e2 3 thvest the€Rid. The idvtied VT U0 1 Wydirdls U121y RIL VMY E0L6 t he
| ogic. The inverter INV1-4 1012 controls the relay RLY3 1016 to switch the

AC | B 1020 switch 3oAECdn 1920m23085C phél (¥prA t thersama Bmie iy eiter INVIL-4 19842 15
al so outpyt a gain select. si nQt . A ter
- - 108 BuBBLE B S Sl UepPRE oz RSy, TR g RS TUPY L2

rel ay RLYSutp@1 SMvbgicHot,aheaclanIRyyS|10$€dnéMGE, plasidayoRL Yi3he0 WCswitchl @20
beconme 110AC. [INV1-4 1012 Qut put Iogic "0 = 2§8V%c is selected logic '1'=
110Vac i shasrby erer (NQppostioncthe A (sE)2Rdecomprat8Ceoupl e) Al ternati ve
(SelACl - Logic), (SelAC3 - Multi conparison) 25Fig. 11 illustrates a
circuit diagramfor selecting AC in accordance with one enbodi nent of the
inveation. - The AC In supplyTH®2ACI 0 Vi suggatiye 890 i BBck/ay thadigde iDld Kol e is

bl ock b he di ode D1 1104. The.vol e is ste 0 ) oXi 24
Ve by Tievdlisfess e daiv Paapprmbnt Cadps by e o L YR PR IR S7
capaci t orfgga kl%'@&ohl .%etcg'lgaci/t@} t29008ThEdY MletvdUBgA&Id0S Feddi@toDthe shvekter R58

1110 is parallel to ZD10 1134 and the photo couple 2 LED 1114

INV1-4 1012 to invert the logic. The inverter INV1-4 1012 controls the relay RLY3 1016
to switch the AC In 1020 to 230AC or 110AC. At the same time the inverter INV1-4 1012

15 also output a gain select signal denote as SelG230/110 1022. The inverter INV1-4 1012
output is at logic ‘1, the relay RLY3 1016 de-energize, the relay RLY3 1016 switch to
normally closed (NC) position, the AC In 1020 become 110AC.

[INV1-4 1012 Output logic ‘0’=230Vac is selected logic ‘1’= 110Vac is selected].

20
SELECT AC (SelAC2 - Photo couple)
Alternative (SelAC1 — Logic), (SelAC3 — Multi comparison)
25 Fig. 11 illustrates a circuit diagram for selecting AC in accordance with one

embodiment of the invention.

For 230V, For 110V,

Vims = 0.707V,, Vims = 0.707V,
Vp=230+0.707 = 325.2V, V,=110+0.707 = 155.6V,,
Vo =0.318 x325.2 =103.4V¢ Ve =0.318 X 155.6 =49.5V




The AC In 1102 is 230Vac the voltage drop across resistor R58 1110 is
4.31Vvdc. After the zener ZD10 1134 drop the voltage is greater than the
thresh hold voltage of the photo couple 2 LED 1114, therefore the photo
couple 2 LED is turn on. The light is couple 10 to the phototransistor and
the phototransistor is turn on. A 5v vght is produced at enitter (voltage
drop across R59 1120 is 5v). This 5v logic '1" is feed to the input of
inverter INV1-4 1122 and is inverted by inverter INV1-4 1122. At the sane
time ther t 1122 al so outp ignal denote ps
Se 1230, [ DAL S0P HPOS ooy tor 1 NvL- 4 1S3 udch REORRSE ay RLY3 1128 to
swi tch thRSRIFARHIRO 108.4230AC or 15 1IRZHRIHARSThwedter | NV1-4 1122

output is ogic 'O he ay RLY3 1 rgi.ze h lay RLY3 1128
swi t ch tosﬁf&?‘%r‘éﬁi%)dble(}i;'%lﬁé){ls)dsition, tﬁﬂ?fﬁ%ﬁ%‘y%é?o ®30AC. The AC
I n suppl y;b1H23( L1LAMagd negative cycle | & bhagk pytitbe diode DI 1 1104] 20

The voltlage is step down by approximatel 24 times by the potential divider
(Resistor R57 1106 & R58 1110). The capacitor C42 1108 hol ds the vol t age.

The vol t age acl,0ss.the resi r 110 i s rallel, to.ZD10 .1 t he
phot o coupl e gﬁﬁtépfgfﬂpp¥Hébzé?§ﬁﬁfi6%g¥%ef?@%&%tﬁﬁé%véﬁié@ © réhﬁ@gross
resistor ﬁ}"_bsv&lﬂe%g id Step? dORNYUG - apprxiriitt €4 tirhe Bwemepodalitl diddkr (R@kstdrires7
voltage is small'er than the thresh hold voltage of the photo couple 2 LED
1114, t hebl@bokeRihé! Photlbe copgsiter £42HDOB holdsyr %eonOﬂta&E) Thegweltaze acespitee t o

t he phot ot . i | i It i
prodhced toanie o HoRHIELRTE LERSE Rhabds bl 2UEA R L0, 15gic - o
is feed to the input of inverter - 18 - INV1-4 1122 and is inverted by

inverter INV1-4 1122, At the _sane ti the inverter INV]1-4 2 out put
a gain sel ect Hiegh&l Ingklpdiis 238V sdhesygtirer14ron £oIpss T???t?rn%%tftlﬁgﬁ\@gfgd%lzz

control s Af& hebaver Apid ﬂi%%edr{)]}? RN I Be isGedier inan He3trdsh ORDASRE of HRAC.
The inverter INV1-4 1122 outp Is at logic "1, the relay RLY3 1128

de- ener gipheto &tupie 2 BERy] IRE YBertia8 tisvphothcaupland ERB) ik yurolons €k (2IC)is powia i on,
the AC 1132 In hecone 110 -4.1122 CQut put i 6. 0 = 230Vac .

sl 1 ed 'l BITramRosARd The Phap Gl S podPEer AR f dp R i
conmpar i sqRditaghl de6p Rdldsy R50S820GE 5v). LD 6) . loiSe 1A{R eed RO @i inpaupt @verter

Fig. 12 illustrates a circuit diagramfor selecting AC in accordance with
one INV1-4 1122 and is inverted by inverter INV1-4 1122. At the same time the inverter

D

INV1-4 1122 also output a gain select signal denote as SelG230/110 1124. The inverter
INV1-4 1122 controls the relay RLY3 1128 to switch the AC In 1020 to 230AC or

15 110AC. The inverter INV1-4 1122 output is at logic ‘0’, the relay RLY3 1128 energize,
the relay RLY3 1128 switch to normally open (NO) position, the AC In 1132 become
230AC.

The AC In supply 1102 (110V,) negative cycle is block by the diode D11 1104.

20 The voltage is step down by approximate 24 times by the potential divider (Resistor R57

1106 & R58 1110). The capacitor C42 1108 holds the voltage. The voltage across the
resistor R58 1110 is parallel to ZD10 1134 and the photo couple 2 LED 1114.

The AC In 1102 is 110V, the voltage drop across resistor R58 1110 is 2.06V .

25 After the zener ZD10 1134 drop the voltage is smaller than the thresh hold voltage of the
photo couple 2 LED 1114, therefore the photo couple 2 LED is turn off. No light is couple

to the phototransistor and the phototransistor is turn off. A Ov volt is produced at emitter

(voltage drop across R59 1120 is 0Ov). This Ov logic ‘0’ is feed to the input of inverter



15enbodi ment of the invention. For 230Vac Vrns = 0.707Vp Vp = 230 0.707 =
325.2Vp vdc = 0.318 x 325.2 =103.4Vdc For 110Vac Vins = 0.707Vp V= 110
0.707 = 155 6V P P vdc = 0.318 x 155.6 = 49.5Vdc Voltage drop across R58
R58/ (R58+R57) x 103.4 5K1(5K+115K) x 103.4 = 4.31Vdc 103.4/4.31 = 24 tine
Vol t age drop across R58 R58/ (R58+R57) %¢49.5 5K/ (5K+115K) x 495 = 2.06Vdc
49.5/2.06 = 24 tine The AC In 1382 supply negative cycle is block by
the diode D1 1 1204. The voltage is step down by 24 tines by the potenti al

Sio?/it gg; (fReP1-8t An2RRl 1280crfedRRB il M) INVIS ¢aDACAL O &R dA08hdMhwdstet NE
INV1-4 1122 also output a gain select signal denote as SelG230/110 1124. The inverter
INV1-4 1122 controls the relay RLY3 1128 to switch the AC In 1132 to 230AC or
110AC. The inverter INV1-4 1122 output is at logic ‘1°, the relay RLY3 1128 de-energize,
5 the relay RLY3 1128 switch to normally closed (NC) position, the AC 1132 In become

110AC.

[INV1-4 1122 Output logic ‘0’=230Vac is selected logic ‘1’=110Vac is selected].

10 SELECT AC (SelAC3 — Multi comparison)

Alternative (SelAC1 — Logic), (SelAC2 — Photo couple)

Fig. 12 illustrates a circuit diagram for selecting AC in accordance with one

15 embodiment of the invention.
For 230V For 110V
Vims = 0.707V,, Vims = 0.707V,
Vp =230+ 0.707 = 325.2V, V,=110+0.707 = 155.6V,,
Vi =0.318 x 325.2=103.4V, Vic=0.318 x 155.6 =49.5V 4
Voltage drop across R58 Voltage drop across R58
R58/(R58+R57) x 103.4 R58/(R58+R57) x 49.5
S5K/(5K+115K) x 103.4 =431V SK/(5K+115K) x 49.5 =2.06V
103.4/4.31 =24 time 49.5/2.06 = 24 time

The AC In 1202 supply negative cycle is block by the diode D11 1204. The
voltage is step down by 24 times by the potential divider (Resistor R57 1206 & R58
1210). The capacitor C42 1208 holds the voltage.

20
Three set of comparator (R560 1214, OP5-3 1220, R561 1216, OP5-2 1224, R562

1218, and OP5-1 1226) are used to detect the amplitude of AC In 1202. The XOR gate
(XORS5-3 1228, XORS5-2 1230, and XORS5-1 1232) will determine which path of gain to

be selected.



20 Three set of conparator (R560 1214, OP5-3 1220, R561 1216, O0OP5-2
1224, R562 1218, and OP5-1 1226) are used to detect the anplitude of AC In
1202. The XOR gate (XOR5-3 1228, XOR5-2 1230, and XOR5-1 1232) wil |
determ ne which path of gain to be selected. - 19 - When the Ac In
is 110 is the OP5-1 1226 V+ is greater bhan the V- , the output of the
OP5-1 1226 is high (logic '"1'), the OP%-Z 1224 V+ is smaller than the V-
the output of the OP5-2 1224 is low (logic '0"), the OP5-3 1220 V+ is
smal l er than the V- the output of 5 the OP5-3 1220 is low (logic '0'). The
out put of OP5-1 1226 and OP5-2 1224 are feed into the XOR5-1 1232. The

out put XOR5- 1 WhaR ther Adlicss 116gs ¢he QP51 3@2GNH0is1g2e8Yr thivethef ot ethe etpgaph

SelGl10 1238 is ected.  The qutput of QP5-2 1224 and OP5- 220 are.feed
Chto the BoRpss! TEoS g Hol R ReS 2395 pioaue Padi vote pasttSs0

1236) thegelpse (15 gabR (BekGo30 1bA3Bs-539 200ty 1S lsaRle0thad iR WUih Wltpat 0PPS- 3
1220 and 10GN\D (logic'0') are feed into the XOR5-3 1228. The out put XOR5-3

12285 pr odthe ©R03i1220 @8 lopsdogie30°)1 284 putphe pEOFSel 1326 g QP& E380are Aged j s

o 5F g o PGS, Mk SERA 308 02 1520 Vs oty
V+ I's great@foré ﬂﬂi?%e{iﬂgeml 1ohe3gut pelected. THeeoutfli IRIRR2 12241 ahd ORSgh 1220gi €

*1'), the OP5-3 1222 V+ is snaller than the V- the oufput of bhf(e 25233 1222
is |ow (lagifeed @ty theTKORSmE Pas0-ofhappupyt XOKS-%1d3 @ pradicq Jogic o e (3e8deP nt o

the YORS- ik 32 The UL RS KORS- 34232, 0L00Ee TRObGpCor OPSECLED 1268)

b
therefore s not selected. The output of OP5- 2 1224
and1@P5- IGNP2Roge’®’ f e deddnihty thaeXORRB- 228230e olipet EMRHuB 1XDRBr@lut Bgic

produce laogic '1 e 30. 1236),. 2 erefore the in Sel&30 1236 is
sel ect ed. %ﬁ%@ﬁ%fjﬁ%%@mﬁg{egﬁqg«'gg Sﬁﬁ%}%\ﬁgf’l%ﬁ?tégﬁm)g‘&are feed into the
XOR5-3 1228. The out put XOR5-3 1228 produce logic '0" (SelG330 1234)

therefore the gain SelG330 1234 is not selected. Wen the Ac is 330 is the
OP5-1 1226 V+ Whegtleaders 3RdntheHeP3 1226 Ne- isgrqstar tfn thpd/- , 215> gpputof1hoe i s

high (logig. ' 1), .the OP5-2. 1224 \i+. i ter t t f
the ops. 353426 iingh Coeisgt o- 0 -t TaPh B S el el e Vi ACRpHRele 7
V- the ouhpsid 1004 td1EgR Elégﬁ ‘1320 ioPshd gho Vegs smallér thanTihe Vo uh@otitp@ifof QRS- 1
1226 and OP5-2 1224 are feed into the XOR5-1 1232. The output XOR5-1 1232
produce |QRF-8 1282 it &y Gogig ‘90238 Ne vHwULPbPOESthé2Z Qgiéﬂ:gz‘ll%nge‘idsmﬁbt

Xore- 2 1330 OHE ! Bavpul Ret 84 b aeatiegee PoPdLiE st
t her ef or aht lagingsd1G 1 B 1E2B6s ARA3E1dcsedn Ghe @t o€ P SThd 2241tapd tORS-3 OR32 3re 220
and G\D feed into the XOR5-2 1230. The output XOR5-2 1230 produce logic 1’ (SelG230 1236),
20 therefore the gain SelG230 1236 is selected. The output of OP5-3 1228 and GND
(logic’0’) are feed into the XOR5-3 1228. The output XORS5-3 1228 produce logic ‘0’
(SelG330 1234) therefore the gain SelG330 1234 is not selected.

When the Ac is 330 is the OP5-1 1226 V+ is greater than the V-, the output of the

25 OP5-1 1226 is high (logic ‘1°), the OP5-2 1224 V+ is greater than the V- the output of the
OP5-2 1224 is high (logic ‘1), the OP5-3 1220 V+ is greater than the V- the output of the

OP5-3 1220 is high (logic ‘1°). The output of OP5-1 1226 and OP5-2 1224 are feed into

the XORS-1 1232. The output XOR5-1 1232 produce logic ‘0* (SelG110 1238) therefore

the gain SelG110 1238 is not selected. The output of OP5-2 1224 and OP5-3 1220 are

30 feed into the XORS-2 1230. The output XOR5-2 1230 produce logic ‘0° (SelG230 1236)
therefore the gain SelG230 1236 is not selected. The output of OP5-3 1220 and GND



- 20 - (logic'0') are feed into the XOR5-3 1228. The out put XOR5-3 1228
produce logic '1'" (SelG330 1234) therefore the gain SelG330 1234 is

sel ected. [<SelGl1l0 1238 = logic '"1" = gain selected, SelGl10 1238 = logic
0" = gain not 5 select ed> <Sel®X30 1236 = logic "1' = gain selected,
Sel®X30 1236 = logic 'O gai n not selzgc_t ed>, <SelG330 1234 = logic '1'" =
gain sel ected, SelG330 1234 = logic '0" = gain not selected> OVER HEATI NG
PROTECTI ON (OHP - Anal og) 10 Alternative OHP-Digital Fig. 13

il lustrat (5:i60) a&@ff@@cﬁtdt&gh&k@i@scﬁ '1998 CTl'ieC H{n?u{ Rmm@@@c&om hogige 1’
embodi nent o he invention. The op resistor R61 1302, R62
1306, R63(SEBGI3R0IR34) thereffdre tind mmSelmGQ 1234)145 Sebgteﬂ the field effect
transistor Q41 1316 formthe overheat detection circuit. The thennistor
1304 has a negative tenperature coefficient. The anmbient tenperature is set
to approxi mat e<&f¢;1 16N 38MDjoM < 1t eNRedk aledted,ISRIGTRI 1338 + Nspic tdhe- g&h not
tenperature the 0P2-4 1310 V+ is greater than V-: the out put of the 0OP2-4
13105i s hiefsietedpt <SJGRRR M2 I e tbeio’ 13 Trsiresrlscitd, §eMI238r1 236 5ilegisr Rp 421 39D and

R66 1314 t 3166 , The 1 & t
the Vg, (KRB NaPUCaol fAbe- PHIC o eckd 8oRRSe TR [tde o 2BBRFPLT, oun
1316 Wd (g@uecﬁu>}318) equal to V (Pt V, 1320). The anbient tenperature is

greater than the set tenperature the OP2-4 1310 V+ is smaller than V-; the
out put of the 0OP2-4 1310 is low. The 41 1316 Vg is zero volt the Q41 1316

is turn Ak ’ﬁﬁ) 1318 and the voltage V, is
zero vol tsVFlﬁ %A%% FV%SE?Z%%{QGM CTION (OHP-Digital)
Altepnative OHP - Analog 30 - 21 -

Alternative OHP-Digital

Fig. 13 illustrates an overheating protection circuit in accordance with one
embodiment of the invention. The op amp OP2-4 1310, resistor R61 1302, R62 1306, R63
15 1308, the thermistor TH61 1304, both the field effect transistor Q41 1316 form the
overheat detection circuit. The thermistor 1304 has a negative temperature coefficient. The
ambient temperature is set to approximate 70°C. The ambient temperature is smaller than
the set temperature the OP2-4 1310 V+ is greater than V-; the output of the OP2-4 1310 is
high. It is then feed to a potential divider resistor R64 1312 and R66 1314 to turn the Q41
20 1316. The R64 1312 and R66 1314 is biased at the V,, thresh hold voltage. The Q41 1316
is turned on the voltage from Q41 1316 V4 (Pt B1 1318) equal to Vs (Pt V, 1320). The
ambient temperature is greater than the set temperature the OP2-4 1310 V+ is smaller than
V-; the output of the OP2-4 1310 is low. The Q41 1316 V is zero volt the Q41 1316 is
turn off. The Q41 1316 V4 voltage is Pt B1 1318 and the voltage V; is zero volts (Pt V,

25 1320).

OVER HEATING PROTECTION (OHP-Digital)

Alternative OHP — Analog
30

Fig. 14 illustrates an overheating protection circuit in accordance with one

embodiment of the invention.



For AC 230 or 110 The electronic lanp is in normal operation the Pt V, 1402
voltage is 21.5v. This 5 voltage is feed to the ZD171 1410 via resistor
R173 1412 and ZD173 1406 via resistor R174 1404. The zZD171 1410 is open as
the voltage is smaller than the reverse break down voltage; the voltage
drop across the ZD172 1414 is 21.5v as,the result the Vgs is zero volts
therefore the QL71 1416 is cut off (Vg, is snmaller than the thresh hold of
QL71 1416) thus the Vd of QL71 1416 is Bat5DC 1420 voltage (logic '1'). The
ZD173 1406 clanp this 10 voltage to 15.5v. The voltage is drop across the
ZD174 1470 is 13.5v leaving 2v drop across the Vgs of QL72 1424 therefore
the QL72 Her24CiB0tarrldOon (Vgs is greater than the thresh hold of QL72 1424)
thus the vd of Q172 1424 is zero volts (logic '0"). This logic is inverter
by the inverter INV171-1 1426 to get logic '1'. The vd of Q71 1416 (|l ogic
*1) and the ourwéle&forﬁ@mfmeihtﬂmw\weﬂmh thé 26 \(,| k@R ovolthge RrEl.§€ekhis nt o
the two input AND 15gate 1428 (AND 171-1) to get logic '1'. The AND 171-1
14285 out praltage iytesdtte shead DARDIF10 voutesiplpzR173 71412 ap%ezwwomz RYStEyer

ol tage t i r~th ; i Lo 7 410
Via rosi b I TEEBATE F N EDken JoR BTk’ EEUR GRS R G T°
1410 cl amlfabé;3he 0dltapg @répacdis.thd AD 19D 4 Bhs A1sSvoisahpe asnlv s YVHes zpd ¥a1td 414
is 21.5v | [ 2.5v draop t he Vi f 71 1416 .th h 71
1316 1 o cirmion VgLt e Stertt (et EHEe RS AP T 6 717494 Bhtis 1 he
Vd of 7 ' ) volthob - (1obAE <« BPL | i
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INV171-1 thfedh hbR @31 7120028) ths theTngoMd 1 F 14247} 242418 (bgld1® 0 Thizubgiofis t he

inverter INV171-1 1426 are feed into the two input AND gate 1428 (AND

171- 1) t ongester byghe invgrter IRE17AND 1424 ta gatdegico it pile Y@Oﬁ‘gh& ddlidogic ‘1)
AND171- 10ut, .1430. - - t I
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141651 s cgate 0428 (NUD i1319hmb IRt 16dianit Hehet ANISH 7l d428 oQ@bud isl ddfijtes bus t he
vd of Q171 1416 is Bat5DC 1420 voltage (logic '1'). The ZD173 1406 is open
as the vorB4él19uskhid-er than the reverse break down vol tage; the voltage
drop across the ZD174 5 1470 is 13.5v leaving 1.9v drop across the Vg, of
QL72 1424 therefore the QL72 1424 cut off (Vg, is smaller than the thresh
hold of Q172 THARAt VhuK)2tikevardvafag@iiap isigater thaBads.0hid #0ltagedb feeggo thogi ¢
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feegy i nt o4& IANE thidPiltadNR a4 eTAA 261tARMNR drép-ablost AhOFID1700i414 §'21.5Fhe AND
171-1 1426 10output is denotes as AND171-10ut 1430. For battery )
leaving 2:5v drop across the Vg of Q171 1416 therefore the Q171 1416 is turn on (Vg is
greater than the thresh hold of Q171 1416) thus the V4 of Q171 1416 is zero volts (logic
‘0’). The ZD173 1406 clamp this voltage to 15.5v. The voltage is drop across the ZD174
1470 is 13.5v leaving 2v drop across the Vs of Q172 1424 therefore the Q172 1424 is turn
25 on (Vs is greater than the thresh hold of Q172 1424) thus the Vg4 of Q172 1424 is zero
volts (logic ‘0”). This logic is inverter by the inverter INV171-1 1426 to get logic ‘1°. The
V4 of Q171 1424 and the output of the inverter INV171-1 1426 are feed into the two input
AND gate 1428 (AND 171-1) to get logic ‘0’. The AND 171-1 1428 output is denotes as
AND171-10ut 1430.
30
The Pt V, 1402 is under voltage that is smaller than 15.5v. The ZD171 1410 is

open as the voltage is smaller than the reverse break down voltage; the ZD172 1414 is



The electronic lanp is in power trip operation (battery is in nornal
operation) the 15 battery voltage via swtch SW22 is Bat 1408 (12v). This
voltage is feed to the ZD175 1462 via resistor RL77 1464 and ZD177 1468 via
resistor R178 1466. The ZD175 1462 is open as the voltage is smaller than
the reverse break down voltage; the vohbbage is drop across the ZD176 1460
is 12.4v as the result the Vg, is zero volts therefore the QL73 1458 is cut
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inverter INV173-3 and the AND171-1 Qut are feed into the CRga&e OR171-1 to
produce &p geutogin ‘Idehit ¥e 0f Q13R11#98 andythe output of the inverter INV171-2 1448 are

25 feed into the two input AND gate 1446 (AND 171-2) to get logic ‘1’. The AND 171-2
1446 output is denotes as AND171-20ut 1444.

When the battery voltage via switch SW122 (Bat) is over voltage. That is greater

than 14.4. This voltage is feed to the ZD175 1462 via resistor R177 1464 and ZD177 1468

30 via resistor R178 1466. The ZD175 1462 clamp this voltage to 14.4v. The voltage is drop
across the ZD176 1460 is 12.4v leaving 2v drop across the Vg of Q173 1458 therefore the

Q173 1458 is turn on (Vg is greater than the thresh hold of Q173 14358) thus the Vg4 of



25 The No AC signal is at logic "1 (supply present), this No AC
signal is inverted by the inverter INV173-3 to produce |logic'Q'.Since one
of the input of the OR gate OR171-1 is at logic '0', the output of the OR
gate OR171-1 (OR171-1 Qut) depend on the AND171-1 Qut signal. 30 - 24 -
When the supply is under/over vol tage_t22e_ OR171-10ut is at logic '0" as the
AND171- 10ut si gnal input logic '0" to the OR171-1. The No AC
signal is at logic "0 (supply absent) this No AC signal is inverted by

Sthe inv 14%@%&03«0&9(19§igdy§erteozm77lt468551£1ﬁﬁttﬁ§eotﬁafget@9v lmuuou@ge the
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into ANDI{Rd-W; b @raduss @nz&utw& Aspi¢ U0T). TRisQbEicsE inbattert be tholidvager can
flow fromPT Bl to Pt Vz. Both the OR171-10ut and AND171-20ut are at | ogic

Y105, t HN\GA -l A48 e eeutagiont adhe e V173 1Wasiand ghe subnt ohidhe tmErtehr esh
hol d vol tage; Y «y
illustrates aﬂc% E%Egl %r%gléeélga?lg)m@lg?w ‘3’6‘&%&“5 |§ %?éxgg:ézld%g?gget}&%c h

enbodi menThedANDNE/ FD V448 duaput id- h@r&tes&saxmm\klr 2@owut4dd. t hat can accept three
types of input. 20 Firstly is the AC 230Vac 1508 input. Secondly is the AC
110Va, 1510 input. Thirdly is the DC input (Bat 1514). The transfornmer 1512

accept two typgp t}é%a(tgw&t%ge 6‘@5\?\?1@9@WW{B2® 18 fuBBerdRMAgd, A Al isMEMer +/ -

10% The bridge wave rectifier that converts both type
of AT to tBd 925Um15D1%5)r114ﬁ2 isopremasi tbe vohegepiowerallsuhph yhatayerse drepkNpwWIC
(logic " v&ltalSOtﬁe %[ﬂn/% 1460 is open as the voltage is smaller than the reverse break down
voltage and the Vs is zero volts therefore the Q173 1458 is cut off (V is smaller than the
thresh hold of Q173 1458) thus the V4 of Q173 1458 is Bat5DC voltage (logic ‘1°). The
ZD177 1468 is open as the voltage is smaller than the reverse break down voltage; the
15 voltage drop across the ZD178 1456 is 7v leaving 1.9v drop across the Vg of Q174 1450
therefore the Q174 1450 cut off (Vg is smaller than the thresh hold of Q174 1450) thus the
Vq of Q174 1450 is Bat5DC voltage (logic ‘17). This logic is inverted by the inverter
INV171-2 1448 to get logic ‘0’. The V4 of Q173 1458 and the output of the inverter
INV171-2 1448 are feed into the two input AND gate 1446 (AND 171-2) to produce logic
20 ‘0’. The AND 171-2 1446 output is denotes as AND171-20ut 1444.

The No AC signal is feed into the inverter INV173-3 to produce an inverted logic.
The output of the inverter INV173-3 and the AND171-1 Out are feed into the OR gate
OR171-1 to produce an output denotes as OR171-1 Out.

25
The No AC signal is at logic ‘1° (supply present), this No AC signal is inverted by
the inverter INV173-3 to produce logic’0’.Since one of the input of the OR gate OR171-1
is at logic ‘0°, the output of the OR gate OR171-1 (OR171-1 Out) depend on the
AND171-1 Out signal.
30

Under normal condition the OR171-1 Out is at logic’1’as the AND171-1 Out
signal input logic ’1° to the OR171-1.



fromDetect Pw Trip. This No AC signal 1502 is inverted by the inverter

I NV1-6 1504 to energize the relay (RLY 4) 1516. The relay (RLY 4) 1516 is
energi zed, the contact is switched to the nornmally open (NO position, this
all ow the stepped down to flowto the bridge (Bl1) 1520. 30 - 25 -

Under Main AC trip operation the power ggpply accepts a No AC (logic '0")
signal 1502 from Detect Pw Trip. This No AC signal 1502 is inverted by the
inverter INV1-6 1504 to de-energize the relay (RLY 4) 1516. The relay (RLY

4) 1516 is de- | 1he-1aRk MRk Mot 08eds (tHC)
posi tion, thiSﬁgﬁ?g&é%gﬁ%§h§€§g§$§§%\?2%%5?§2$§$21514 t03?|g§/t0 t%é bridge

(B1) 1520ANDI171-1QAt sighal ispudogic ¥ tnohe/QRiAyé. fl ows to the regul ator 15v via
RLY4 therefore O volts is produced. 10Note: The auto single neans the
different type power is auto switched and running the sane path to power up

the same | oad. THhRbEAT SigaROLhETogdi€ gy (ipplly RNeRe) tisis Y AC(sléMd(f»s)milzéxﬁ.?&i bor
powering up the 15v device. The Input cones fromthe Vz CHARGERL -
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gf th% ol 9?%3@%&% ORﬁl-Pﬁ?%fiﬂ P@ut 2?6119 g

the inventi mal nt al 12.5V by op
20 anp OP1-1 1612 and field effect transistor CBl 1616 The V+ of the op

anp 1612 is set to 12.5V by potenti al I.stor R31 1610
1608) . When th@otsatthﬁeweri% Y lpe128dy (31}\{1@\7? nglul%itzlso%n o ?r?‘ffg‘ehu gh

and the Rl 1 Iheaild-pl d effect transistor (B1 1616 to charge
the battery. %&p ﬁg{ at Sry %632 reaches 12.5V the OP 1-1 1612 is turn

of f1and the field effect transistor (B1 1616 is turn off, the charging

process 25 st The OP1- 1.1628 t resj stor
R34 1620, Res H9R g OB 21 et %‘Ecgf*é@%%? ]tcﬂlg EF%#@ (‘%Iﬁ]g Qg‘? produce
unchar gediy oythet t@%niloﬁ@ﬂ QiU khd ¥oft@RdcdnMi@w tien T B t@m V2. 16626 thad i S
conpare to the voltage across R35 1622. The OPl- 2 1626 V+ snall er

than V-, ©®Ré&7biOpusn m\@iﬁ 20uteme af dodiow 'L E1Q4 526111 hegihin on ap {hg Y&b ds
char gi ng l%asswI g?ea?erc%ﬁ Cthe ‘threé%x hold voltage by resistor R64 and R66.

15

PWR Supply

Fig. 15 illustrates a circuit diagram of a power supply in accordance with one

embodiment of the invention. This is a power source that can accept three types of input.

20 Firstly is the AC 230V, 1508 input. Secondly is the AC 110V, 1510 input. Thirdly is the

DC input (Bat 1514). The transformer 1512 accept two type of AC (230/110 AC) input

and is step down to 21.5Vrms +/- 10%. The bridge (B1) 1520 is a full wave rectifier that
converts both type of AC to DC.

25 Under normal operation the power supply accepts a No AC (logic “1°) 1502 signal
from Detect Pwr Trip. This No AC signal 1502 is inverted by the inverter INV1-6 1504 to
energize the relay (RLY 4) 1516. The relay (RLY 4) 1516 is energized, the contact is
switched to the normally open (NO) position, this allow the stepped down to flow to the
bridge (B1) 1520.

30

At the same time the Pt Vz flows to the regulator 15v via RLY4 to produce 15Vdc.



- 26 - isolation switch (SW22 pin 2) 1624 denotes as Bat SWP2. The Bat SWP2
Is feed into the swwtch (SW pin 3) (SWM nmanual) or the regulator 121 and
RLY pin 3 (SWD digital). The isolation SW22 1624 is to isolate the supply
fromthe battery when necessary. 5CHARGERL - Digital Alternative Charge 1-
Anal og Fig. 17 illustrates,3 circuit diagramof a digital
charger in accordance with one 10enbodinent of the invention. Useful

vol tage Q151 Vs Q152 vd O/P NAND 151- 1 O/P XNOR O/ P AND 115-

Under Main AC trip operation the power supply accepts a No AC (logic ‘0”) signal
1502 from Detect Pwr Trip. This No AC signal 1502 is inverted by the inverter INV1-6
1504 to de-energize the relay (RLY 4) 1516. The relay (RLY 4) 1516 is de-energized, the
contact return to the normally closed (NC) position, this allows the battery voltage (Bat)
5 1514 to flow to the bridge (B1) 1520.

At the same time no voltage flows to the regulator 15v via RLY4 therefore 0 volts

is produced.

10 Note: The auto single means the different type power is auto switched and running
the same path to power up the same load. There is another regulated power supply (15Vc)

1526 for powering up the 15v device. The input comes from the Pt Vz 1522.

CHARGERI1 - Analog

15
Alternative Charge 1 — Digital

Fig. 16 illustrates a circuit diagram of an analog charger in accordance with one
embodiment of the invention. The battery 1632 is maintained at a voltage of 12.5V by op
20 amp OP1-1 1612 and field effect transistor Q31 1616. The V+ of the op amp 1612 is set to
12.5V by potential divider (resistor R31 1610 and R32 1608). When the battery 1632 is
below 12.5V the OP1-1 1612 output is high and the OP1-1 1612 turn on the field effect
transistor Q31 1616 to charge the battery. When the battery 1632 reaches 12.5V the OP1-1
1612 is turn off and the field effect transistor Q31 1616 is turn off, the charging process
25 stops. The op amp OP1-2 1626, the LED1 1628 and the resistor R34 1620, R35 1622
indicate the status of the battery (charge or uncharged). The OP1-1 1612 output is feed
into the V- of OP1-2 1626 and is compare to the voltage drop across R35 1622. The OP1-
2 1626 V+ smaller than V-, the output of OP1-2 1626 is low LED1 1628 light on indicate
charging is in progress.
30
The OP1-2 1626 V+ greater than V-, the output of OP1-2 1626 is high LED1 1628
light off indicate charging is there is no charging. The Battery voltage is passed to the
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isolation switch (SW122 pin 2) 1624 denotes as BatSWP2. The BatSWP2 is feed into the
switch (SW1 pin 3) (SWM manual) or the regulator 121 and RLY pin 3 (SWD digital).
The isolation SW122 1624 is to isolate the supply from the battery when necessary.

CHARGERI1 - Digital

Alternative Charge 1- Analog

Fig. 17 illustrates a circuit diagram of a digital charger in accordance with one

embodiment of the invention.

Useful O/P NANDI151- o/P O/P AND 115-
Q151 V. | Q1524
voltage 1 XNOR 2
<10.8 0 1 1 0 0
10.81 to 12.5 1 1 0 1 CLK
> 125 1 0 0 0 0

When the battery 1702 is undercharged, the undercharge voltage is less than10.8v
or 10% less (mean (90%) of the battery voltage. Fast charging is active. The under charge
voltage is feed to the zener diode ZD151 1704 and ZD152 1746. The voltage drop across
the ZD151 1704 is 7.8v leaving 2v drop across the resistor R151 1750. The V, is greater
than the thresh hold voltage thus the Q151 1752 (P-channel) is conduct. Therefore the V;
of Q151 1752 is zero volts. The V; of Q151 1752 is sent to the two inputs NAND gate
1710 (NAND 115-1) with one input tie to BatSDC 1706 therefore logic ‘1” is produced at
NAND 115-1 1710 output. The voltage drop across the ZD152 1746 is 10.5v leaving 0.3v
drop across the resistor R152 1748. The Vg is smaller than the thresh hold voltage thus the
Q152 1742 (N-channel) is cut off. Logic ‘1’ is produced at V4 of Q152 1742. The V; of
Q151 1752 and V4 of Q152 1742 are input to the XNOR gate 1738 (XNOR 151-1). The
output of the XNOR 151-1 1738 logic ‘0’ is used to disable the clock CLK 1740 from
passing to the AND gate AND 115-2 1736. Since one of the input of AND 115-2 1736 is
at logic ‘0, there for the output of the AND 115-2 1736 is logic ‘0’.The output of the
NAND gate 1710 (NAND 115-1) and the AND gate 1736 (AND 115-2) are input to the



00O When the battery 1702 is undercharged, the undercharge voltage
is less thanl0.8v or 10% | ess (nean (90% of the battery voltage. Fast
charging is active. The under charge 15 voltage is feed to the zener diode
ZD151 1704 and ZD152 1746. The voltage drop across the ZD151 1704 is 7. 8v

| eaving 2v drop across the resistor R13% 1750. The Vsg is greater than the
thresh hold voltage thus the QL51 1752 ?P—channel) is conduct. Therefore
the Vs of QL51 1752 is zero volts. The Vs of Q151 1752 is sent to the two

i nput s NAUE (PMAND. 115519101 ' iit€oft ORBES12PG 717 06
therefore 0%1%%3?7%2'7%?18{ i;\)é;}'c\)ﬁuc% ma%] 1‘5“?%%%@%%@{&{ 100 out put. The volefage

drop acr omgpithie iR thy dBnpaatdd OB 5 1@ avidhgnd iSsonarapptosibe dXs 0v hEher ¥siist or

R152 1748. The_ \Vgs, i || th t d I h th 52
1742 (N cg{sﬂﬁlg‘ih)“? i§]s' Iﬂ?sﬁﬂsu B‘Ff"?r@beg‘iog‘glpaiaqgﬁ (ts’p Lﬁiﬁd?i lsé’\t‘lfg\/{}%g? Igfg%“lt?ﬁ“z‘.%lme
Vs of Ql5khe H322 7200WYeh e @5272D44 Zurabf if Mk a Esmplbe piNAR diatee tHe/BittetyXNOR
151-1). The output of the XNOR 151-1 1738 logic '0'" is used to disable the

cl ock CLKasithaBofationswBclpQ¥RAGDPRTY Aé28Nmogaelly dresdiNS)2 1736. Since one of
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The output of the NAND gate 1710 (NAND 115-1) and the AND gate 1736 (AND
115-2) are input to the OR gate 1712 (OR 151-1). Waveform is produced at the output.
The output is feed into the comparator OP151-1 1734 and is compare to the DC Ov. The
25 waveform cause the V+ is greater than V-, then V+ smaller than V- , the output of the
comparator OP151-1 1734 is high and then goes low(15v then Ov). It is then turn on and
off the Q31 1720. When the Q31 1720 is turn on it make a complete path to charge the
battery as the isolation switch SW122 (DPST) 1728 is normally closed (NC). When the
Q31 1720 is turn off Q31 1720 is open and no charging is in progress. The isolation switch
30 SW122 1728 (DPST) is still at normally closed (NC) making the complete path. The slow
charging is in operation. The fasting charging stops because the output of NAND gate
1710 (NAND 115-1) is logic ‘0’.



The out put of the NAND gate 1710 (NAND 115-1) and the AND gate 1736 (AND
115-2) are input to the OR gate 1712 (OR 151-1). Waveformis produced at
the output. The output is feed into the conparator OP151-1 1734 and is
conpare to the DC Ov. The 25 waveform cause the V+ is greater than V- ,
then V+ snmaller than V- , the out put 9? t he conparator OP151-1 1734 is high
and then goes low15v then Ov). It is f%en turn on and off the GB1 1720.
When the @1 1720 is turn on it nake a conplete path to charge the battery
as the isolation switch SWi22 (DPST) 1728 is normally closed (NC). Wen the
@1 1720 is turn off B1 1720 is open and no charging is in progress. The

i sol ation swi t@then 3 BMkPP i<l FRBcHaDRST hei evesthialde wiltagoinatehigr thansBESY NC)

maki ng the conpl ete path. The sl ow char gi i s i,n aperation. . The fasting
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1708. Thel N2 isfsetytorthe7imyp inpuisNAND, Zatgel 7t1\Qd1‘if‘rhSQt KONt 06 P40 AND
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cannot pakd-bhTbeghtpuhef theSXMNR gpae &7387B@ic AN kseusedi tp diserdlg he
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the B1 17 I r ) ol i f t he
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into the swtc‘ﬁ% (SVWM manual ) or the regulator 1 LY pin
3 (SWD diRyith ahe slowhadifssingtchergiBystapvas the togtpus of AANIY igatesiyd IV AN rhlfhe

battery en .nece ry. The | stor, \R36 1.7 LEDL 17 I hyerter
| NV151- 1%7*’212 tﬁ%rﬁ@rgﬁt%é?%%f%wﬁf biﬁ%%recﬁal%‘ér % Th ‘55%8’% S%V?tc%%qyg%/ 1
1712 at 1ggRQDPET) ib holSally ¥REEEANQY. TR baeey vekage3Q PaBAUSHD- the Lid@dtisro
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char gi ng,svited 17RBISWARE nini2hidenctes anBatShB2 pHie Bety Wi i feed sy dhapyitely, the

LEDL 17164QH pinS) fiR1 MunGl 319 rEQuithe 19RLhEEY pin 3O(SWD digital). The

isolation SW122 is to isolate the supply from the battery when necessary.

The resistor R36 1718, LED1 1716 and inverter INV151-1 1724 form an indicator

for the charger. The output of OR151-1 1712 at logic ‘1°, it is inverted by the inverter

30 INV151-1 1724 to logic ‘0’, the LED1 1716 light up permanently indicate battery is at fast
charging, the LED1 1716 blink indicate the battery is at slow charging, the LED1 1716 off

indicate no charging to the battery.



LED Driver Fig. 18 illustrates a circuit diagramof a LED driver in
accordance with one 5 enbodinent of the invention. The Pt V, 1802 carry
18Vdc in AC node and carry 12Vdc in DC node is applied to both regul ators
121-1 1810 and 121-2 1812 to produce an output voltage 8V to drive the LED.
The zener di ode ZD13 1808 clanps the ipgut to 30Vdc to protect the two
regul ators agai nst high voltage. A junper can be used to connector the two
out put together to increase in current flowing to the | oad and thus reduce
the heat generate 10 by the regulator. The Battery voltage is supplied to
the regulator 121-11810 and 121-2 1812. The output of the regulator is used
to char geLEDdDegaci tor C381-1 1822 & C81-2 1824 via R81-1 1820 & R81-2
1814. The Vc (CB1-1 1820 & CB1-2 1824) charges to the reverse break down of
ZD81-1 1850 zZD81-2 1826, the voltage charge up further cause the FET Ql21-1
1818 & Q121- 2 18168t Aft@Na LiRMtYdidhemt BE aChBDNGfiver 68 sdcariagcdiwi@ladde 1 15
1818, Q121-2 1816 decreases slowy and the regul ator voltage at QL21-1
18185 Qlxmbodigas of Ve inventionadde &it M.d 808 zarry lg}ﬁ% in &fomode amh garsoliF ¥de (vs) .

Qo1 1 168 A e ogf atudiat el SR G hTRR, .
(Vs). Theyorabé ayetol divkased LED. tihe 20and6do7 DOONB08 0laapNIh& ifpuN2d 306dEOaN25

via RL 1830 to R5 1838 & ( R21 1840) to (R25 20184%). Each connector is
link to oPrectbe PEpeeguinterapadinghighwalvgp| 4 juaRgr gan be used to conngefqy the gvo
illustrat i 0 r.oni C ' | ne
sembod e Lo B R L R e A 1
19020 except the hegul&br. CrlievBattery ivp bagents supplatdeto e megdaton 1261 ndtl 0 dndwi? 1t2

scale. L VER 30Fig.. 20 il lustrates boar,d di agr am @f riyer,in

accor dan I%Rh- Re 8H‘§’u_éﬁggtﬁ Fr8lptogsls t“ﬁ%defon § o2 ‘19{0{( {?eéﬂé} (Lelgﬁ %ﬁicgﬁ'z

conponent RouRid-RR1 I 199878 RRANEGLOIThetIE(IWAIP 182(00& 8 PONGDRAPCcHRI@s@o theGNDI NG

PLATE) are soldered on to this board. e pogo pin - 30 -
reverse break down of ZD81-1 1850 ZD81-2 1826, the voltage charge up further cause the
FET Q121-1 1818 & Q121-2 1816 turns on slowly and the channel resistance of Q121-1

15 1818, Q121-2 1816 decreases slowly and the regulator voltage at Q121-1 1818, Q121-2

1816 (Vy) is transfer to Q121-1 1818, Q121-2 1816 source (V). When the FET Q121-1
1818 & Q121-2 1816 is fully turn on the voltage at Q121-1 1818, Q121-2 1816 (V) is
equal to Q121-1 1818, Q121-2 1816 source (V). The voltage is feed to the connector
CONT1 to CON5 & CON21 to CON25 via R1 1830 to R5 1838 & (; R21 1840) to (R25

20 1848). Each connector is link to 9 to 16 LEDs in parallel.

Assembly Board 1

Fig. 19 illustrates a board diagram of an electronic lamp in accordance with one
25 embodiment of the invention. All the components are mounted on to board 1 1902 except

the LED Driver components. Note: dimension is not drawn to scale.

LED DRIVER

30 Fig. 20 illustrates a board diagram of LED driver in accordance with one
embodiment of the invention. All the electronic components in LED Driver, connector, the

pogo pin, grounding plate, (GNDING PLATE) are soldered on to this board. The pogo pin



is solder at the center of the hole and the grounding plate is sol der at
either side of the hole. Lighting Elenent (Electronic Lanp LED 9 / 16 nax)
5 Fig. 21 illustrates a board diagram of LED | anps in accordance with
one enbodi nent of the invention. The lighting el enent consists of 9 LED per
set. It can be extended to a maxi num 0k,16 LED. Five set of |ighting
elenment is required. One set is nounted at the center and the other four
set is mount at the side, tilted an angle fromthe 10 horizon at the

di sper sal ;shg| dgﬁ bt ﬁh%' &hlel Qi ha%na)tﬁ@gf&ﬁhmlgqh&l@ 9 sél@ePAtQgtee side PAtthe

di spersion an to 1ncrease the intensity. The voltage drop across each
LED is 3.ll&/ to 4 5 V. (Electronic Lanp Di spersal Holder). The LED can
increase to nore than 16 with larger size of Electronic Lanp. 15Lighting

El ement Assenbly (Electronic Lanmp LED 9 / 16 max assenbly) Fig. 22

illust ratgghﬁn?mé,qe,ﬁl(mmn@él,gﬁg AP OYhleymat) accordance with one

enbodi ment 0 € |1 nventlon are assenbled on to this board.

M no¥ changes need to be made in order to place 10 to 16 LEDs on to this

board to incr t i.nt.e e ard
to place ot heeﬁgy&é gus{_%f% aT%egggl ?g‘ a%lntqr(%;gﬂglﬂg mg%l%ﬁ%ﬁ% senbf)gé)can
be i ncr eagebddomemseht enventien. LFHasliglgingatl@nertt vansid of ILARD phdapt cb1r can be

(El ectronic Lanp Adaptor) 25Fi 23 il lustrates a board di agr | anp
it o1 19 GRS R AT IR o LR T 4181 0f GENTIRG CIeFPBhEY BHAS s st 30

n- shape axﬂ@tﬂﬁ@cf at thD %erﬁ?{‘&ﬁ th@ottl? ?OMeﬁls' rﬁoﬁrﬁra?ﬂ@es%e Miteli R dn8R Bmthe
n-shape adaptor it is firmy secured by a heni sphere conductor material .
Theiext erlmaizonfatt the digmagat doldes (Elestonicr biyp sRispersdl Hyldar)condusiues light
material, .this con ue tor. nater is.e base he

adapt or, HiRFT§ieN 1?15{ INFRERYE ﬁgﬁff‘sb%ﬁ I?%Yﬁei{%e BOPt%EOSﬁS?‘ﬁhgﬂpl?‘l’él}%3 @ o\agouct or
mat er i al 4 5ty i(Bldchbgiad atlp DipeShlr HOMBH] MBe 8EERean inc@ise to more thim 96 wWith
illustrates a board diagram of LED driver assenbly hol der in accordance
wi t h one lergbosivereitlegforihbampyent i on. The center of the LED Driver Assenbly
Hol der has a through hole to insert the pogo pin and it is solder to the
LED Driver Assenbly. The

15 Lighting Element Assembly (Electronic Lamp LED 9 /16 max assembly)

Fig. 22 illustrates a board diagram of LED assembly in accordance with one
embodiment of the invention. All the LEDs are assembled on to this board. Minor changes
need to be made in order to place 10 to 16 LEDs on to this board to increase the light

20 intensity. Change can be made on this board to place other type of LED. The size of the

Lighting Element Assembly can be increase to assemble more LEDs (greater than 16).

Lamp Adaptor (Electronic Lamp Adaptor)

25 Fig. 23 illustrates a board diagram of lamp adaptor in accordance with one
embodiment of the invention. This is an n-shape adaptor. The center of the hole is
threaded. At the top of the n-shape adaptor it is firmly secured by a hemisphere conductor
material. . The external of this adaptor is also firmly secured by a conductor material, this
conductor material is extended to the base of the n-shape adaptor, and it does not make

30 any continuity to the hemisphere conductor material. It is thread at the surrounding area.

LED Driver Assembly Holder (Electronic Lamp LED DRIVER Assembly Holder)




5 outer surface is threaded. The Grounding Plate is place in the cavity and
is solder to the LED Driver Assenbly too. The Lanp Adaptor is screw to the
LED Driver Assenbly Holder. Wien it is fully tighten the hem sphere
conductor material at the Lanp Adaptor nmake contact with the pogo pin and
al so the base of Lanp Adaptor nmakes cggtlgct with the Gounding Plate. The
Power Source Assenbly is attached to the PS Assenbly Hol der by 10screws or
bolts and nuts. The nbst outer part has a screw thread to secure the Light
Di spersal Hol der. The size can be increase to hold the |arger Light

Di spersal Hol der. Light D spersal Holder (Electronic Light D spersal

Hol der) 15Fi g.Fig524 illusshteandwanl tiograc df BfPadrivet absegihly Dbldpeimsadcordaheer in

accordance, W th one enbodi.ment of.the, inventipop. T .. ght, Di spersal, Hol der
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outline - 32 - Fig. 27 illustrates an outline of the electronic |anp
i n accordance with one enbodi nent of the invention. 5Electronic | anp
i sonet ri dLightispgrsal Holder (Electronic Light Dispersal Holder)

15 Fig. 25 illustrates a board diagram of Light Dispersal Holder in accordance with
one embodiment of the invention. The Light Dispersal Holder looks circular (all shape).
Four side are tilted at an angle of 1° to 89°.This is to disperse the light for covering a larger
area with smaller size and also help to increase the intensity. This include two side tilted at
an angle of 1° to 89° for all shape. The top and the side are coated with reflecting material
20 to reflect the light the down. In front of the LEDs is seal with high temperature transparent
plastic for the light to pass through. Five sets the Lighting Element Assembly are attached
to the Light Dispersal Holder. Clips are designed to hold this Lighting Element Assembly.
At the top of Light Dispersal Holder has internal thread to hold it to the LED Driver
Assembly Holder. The circular stud is to prevent it from over screwing. The warm air is

25 released out through the eight ventilation holes at 45° apart.

Pogo Pin and Ground plate

Fig. 26 illustrates a board diagram of the pogo pin 2602 and ground plate 2604 in

30 accordance with one embodiment of the invention.

Electronic lamp outline




Fig. 28 illustrates an isonetric drawing of the electronic lanp in
accordance wth one enbodi nent of the invention. -33- CLAIMS 1. An

el ectronic lighting apparatus conprising: a power supply device; 5a |ight
emtting diode, and a control circuit coupled to the power supply device
and the light emtting diode. _39_

Fig. 27 illustrates an outline of the electronic lamp in accordance with one

embodiment of the invention.

5 Electronic lamp isometric drawing

Fig. 28 illustrates an isometric drawing of the electronic lamp in accordance with

one embodiment of the invention.

10



~33 -

CLAIMS

l. An electronic lighting apparatus comprising:
a power supply device;
a light emitting diode, and

a control circuit coupled to the power supply device and the light emitting
diode.



