......... . STEPLESS DI MM NG FLUORESCENT LAMP AND
BALLAST THEREOF TECHNI CAL FI ELD The present invention
relates to a fluorescent |anp ball ast capabl e of
stepless dinmng, and nore particularly to a
fluorescent |anp ballast adapted for enabling a
fluorescent |anp and particularly a conpact
fluorescent lanp to effect dimmng steplessly with a
regular silicon controlled rectifier dinmer.
BACKGROUND OF THE | NVENTI ON A di mmabl e fl uor escent
Iang is desired by the public for a Unl i ke
. STRELFSS DIBIMENG S CRRSGENVE RAMP AND BAMAST, THERKOR
conmon silicon controlled rectifier (SCR) dimer, a
fluorescent lanp is a nonlinear |oad and exhibits a
negati ve resistance characteristic such that it
TEOHBICARTATEID di mming with the regular SCR dinmer. In
t he avail abl e donestic and conmercial dimrers a TRI AC
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cour se of dimmi ng operation while such dimrers are

enpl oyed, which in turns has an adverse effect on the
illumnation effect and the life span of the
BACK(ERQUNG OF Bl INVENTIONS way, the incandescence |anp
havi ng hi gh power consunption and short lifespan is
Ahdimondble fluorescent lamp is desired by the public for a long time. Unlike an

incandescence lamp which can effect dimming with a common silicon controlled
rectifier (SCR) dimmer, a fluorescent lamp is a nonlinear load and exhibits a negative
resistance characteristic such that it cannot effect dimming with the regular SCR
dimmer. In the available domestic and commercial dimmers a TRIAC is usually
employed, and a characteristic of which is the requirement of a holding current for
maintaining the on state thereof after it has been triggered. The characteristic suits
the operation modes of a resistive load such as an incandescence lamp so well but
being undesired by a capacitive load such as a fluorescent lamp, for the reason that
blinking might occur owing to the discontinuity and instability in course of dimming
operation while such dimmers are employed, which in turns has an adverse effect on
the illumination effect and the life span of the fluorescent lamp. In this way, the

incandescence lamp having high power consumption and short lifespan is the only



1 choice for those who want to use a dimer to enjoy
di mm ng function and effect. SUVMARY OF THE | NVENTI ON
An object of the present invention is to provide a
novel fluorescent |anp ballast adapted for use with a
SCR di mrer, and a fluorescent |anp and particularly a
conpact fluorescent |anp naki ng use of the ball ast,

whi ch is capable of effecting stepless dinmrng and
providing a stable diming effect. Accordingly, a
fluorescent | anp adapted for effecting stepless
dimmng with a regular silicon controlled rectifier
ehaiggstor thpsp mbw; tpyuse Radipmes Enenjpy) distming funciien @rd effect.
conprises: a filter and rectifier circuit; a DC high
vol tage stabilizing circuit coupled with the filter
and rectifier circuit; a voltage signal detection and
SUMMARNOF TORINVENTIONCUi t coupl ed with the DC high
voltage stabilizing circuit; a |lanp |oad coupled wth
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circuit; and | anp current feedback circuit coupled
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detect and convert a variation in

Accordingly, a fluorescent lamp adapted for effecting stepless dimming with a regular
silicon controlled rectifier dimmer is provided by the present invention, which
comprises:

a filter and rectifier circuit;

a DC high voltage stabilizing circuit coupled with the filter and rectifier circuit;

a voltage signal detection and frequency control circuit coupled with the DC
high voltage stabilizing circuit;

a lamp load coupled with the voltage signal detection and frequency control
circuit; and

a lamp current feedback circuit coupled between the lamp load and the voltage
signal detection and frequency control circuit;

characterized in that it further comprises a voltage signal sampling circuit
coupled between the filter and rectifier circuit and the voltage signal detection and

frequency control circuit, which is configured to detect and convert a variation in



2 conduction angle of the SCR dinmer, so as to
correspondi ngly change out put of the voltage signa
detection and frequency control circuit or working
current and power factor of the lanp | oad. According

to an enbodi ment of the present invention, the voltage
signal sanpling circuit conprises a plurality of

first resistors in series connection, wherein one of

the plurality of 11l first resistors is respectively
connected in parallel with a first capacitor, a first
zener di ode and a second resistor in series

ensvelian Agle ofthei S digimsiesoasdtoormesprandinglyi dapge pytput of the
series connection, a second zener diode, a fourth
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and a fifth resistor having its one end coupled with a
fastortof tve lpmipribachet ween the fourth resistor and the
second capacitor; wherein the second capacitor is
configured to provide a output voltage for the

vol tage signal sanpling circuit. According to an
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j odes and a capacitor having its one end
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first resistors is respectively connected in parallel with

a first capacitor,

a first zener diode and a second resistor in series connection,

a first diode and a third resistor in series connection,

a second zener diode,

a fourth resistor and a second capacitor in series connection; and

a fifth resistor having its one end coupled with a junction point between the

fourth resistor and the second capacitor; wherein the second capacitor is configured

to provide a output voltage for the voltage signal sampling circuit.
According to an embodiment of the present invention, the DC high voltage stabilizing
circuit comprises two serially connected diodes and a capacitor having its one end

coupled with a junction point between the two serially connected diodes.

According to another embodiment of the present invention, the voltage signal



3 detection and frequency control circuit conprises an
integrated circuit block and various periphera

devi ces coupl ed correspondi ngly at respective pins of

the integrated circuit block. Preferably, the

integrated circuit block conprises a program by which
out put signal frequency of the integrated circuit

block is altered correspondingly in response to a

vol tage value at a voltage signal detection pin of the
integrated circuit block, thereby changing linearly

t he worki ng frequency and | um nous intensity of the
detieptiorvand frequercyseaagiof cisquit rempriges ageintegieiad crgwiplbilory and
circuit provides a voltage variation signal generated
Rariduse p&@Redil mdevices ocduptedy aotragponginglyalat rdspestivé agpinpiof the
of the integrated circuit block Ul, and then the
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A fluorescent |anp according to the present invention

GAthgaeatedRPihA gl sitflal dbfction pin, whereby changing the output power
factor to regulate the output of the lamp load of the fluorescent lamp. According to
the present invention, when the conduction angle of the SCR dimmer is changed
from the maximum value to a specific value and then back to the maximum value
from the specific value, it will be regarded as an operation cycle during which the
lamp load will be correspondingly migrated from a working state of highest luminous
intensity to a working state of relatively low luminous intensity and then back to the

working state of the highest luminous intensity in a linear manner, whereby a linear

stepless dimming of the fluorescent lamp is realized.

A fluorescent lamp according to the present invention can be adapted widely to

replace the incandescence lamp having relative high power consumption and short
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repl ace the incandescence | anp having relative high
power consunption and short 4 II1l lifespan in various
| ocations where a SCR dinmmer is installed for di mm ng
effect, and which is nore econonical and favourable
for environnmental conservation as it enploys only
those el ectronic el enents being conpact in size and
| ow i n power consunption. BRI EF DESCRI PTI ON OF THE
DRAWNGS 11l Figure 1 is a circuit diagramof a
fluorescent | anp capable of effecting stepless
dimmng with a regular silicon controlled rectifier
lifespary inaadoutlecdsions wheret hSER dimmeDe natalied fotbomimarefteet, and
OF THE PREFERRED EMBODI MENTS Referring to Figure 1, a
fnhiohr s ownd ecamgmical peatal Eavolirabfef &t emdrosineptab ceonshrvationgas it
wth a regular silicon controlled rectifier dinmer in
_FpRIVE BHAE thidsk elddhenier @smentsi beire torapadt 9n sizel aret foat #dpower
which conprises a filter and rectifier circuit 1, a DC
RbSmRbhage stabilizing circuit 2, a voltage signal
sanpling circuit 3, a lanp load 4, a |anp current
feedback circuit 5, and a voltage signal detection and
frequency control circuit 6. According to the

hadj peq i ctifier circuit 1
gu FrPE% IE'IHEQF?gk%hySQ@ﬁﬁf whereby filtering high
requency interference wayes from coupl ed AC r
Soured At cEetivdipgrey ohe H%ﬁceog}mgaﬁq%!%%%%ﬁmg stepless
vol tage. The output end of the filter and rectifier
dimmpingtwith a segwlas siligen eontratied redlifieedimnegr anddhedballast thereof.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Figure 1, a fluorescent lamp capable of effecting stepless dimming with a
regular silicon controlled rectifier dimmer in accordance with the present invention is
iIIustrated,l which comprises a filter and rectifier circuit 1, a DC high voltage
stabilizing circuit 2, a voltage signal sampling circuit 3, a lamp load 4, a lamp current

feedback circuit 5, and a voltage signal detection and frequency control circuit 6.

According to the embodiment, the filter and rectifier circuit 1 comprises a n filter
circuit whereby filtering high frequency interference waves from coupled AC power

source and converting AC input voltage into DC voltage.

The output end of the filter and rectifier circuit 1 couples with the input end of the DC

high voltage stabilizing circuit 2 having its output end connected to the voltage signal
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hi gh voltage stabilizing circuit 2 having its out put

end connected to the voltage signal 5 detection and
frequency control circuit 6 for supplying a stable DC
high voltage to the integrated circuit block Ul of

t he vol tage signal detection and frequency contro

circuit 6 thereof. The feedback end of the DC high

vol tage stabilizing circuit 2 is connected to the

out put end of the voltage signal detection and

frequency control circuit 6 whereby feeding back the
hi gh frequency energy output thereof into a enerq
detectoreanchiseqtiency copgrobirautié foCupplyingvestablg®C high voltage to the
stabilizing circuit 2. The DC high voltage
fitedratadzéirgitblockull of thenpltagee sighalodetectionl dnd Grequercy edntrol
di odes D1, D2 and a capacitor C24 having its one end

ePELX 6 dh¥Yiebf Thel feBdBack e Mdfthe T8 WRBNvdltige tstdbilizing circuit 2 is
serial |l y connected diodes DI, D2 and its another end
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getectlon requency control Circuit 6 whereby t
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di ode D2. The vol tage signal sanpling circuit

velager tabilizing Firqut %ﬁomﬁﬂieémcsq"aﬂv 5%%@9@5 Bt P3and a

SCR dimer into a voltage signal and delivers such

sappciPr £34 having titsgene @@19 ceupleshwithra @igtion paint between the two
integrated circuit block UL. The voltage signal

sexighlly icognectad diodes [BL, Mi2gamd its@mpthies end cpliplechwith p cepacitor C20 of
resistors R2, R3, R4, R6, R7, RI, R16, capacitors
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shown in the figure, the input end of which couples

meﬁg%r?c?%?@@ymﬂm §f\thcbn bBift il BehwEerPthd 14R6 Idalli4dnd the capacitor

C20, and the high frequency energy is fed into the energy storage capacitor C3 after

being rectified by the diode D2.

The voltage signal sampling circuit 3 converts a variation in conduction phase angle
of the SCR dimmer into a voltage signal and delivers such signal to a voltage
detection pin CS+‘ of an intégrated circuit block U1l. The voltage signal sampling
circuit 3 might comprise a plurality of resistors R2, R3, R4, R6, R7, R11, R16,
capacitors C4, C9, a diode D6 and two zener diodes Z1, Z3; as shown in the figure,
the input end of which couples with the output end of the filter and rectifier circuit 1
while its output end being connected to the voltage detection pin (pin 8) CS+ of the

integrated circuit block U1. The voltage at the output end of the filter and rectifier
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while its output end being connected to the voltage
detection pin (pin 8 CS+ of the integrated circuit

bl ock Ul. The voltage at the output end of the filter

and rectifier 6 circuit 1 is stepped down via

resistors R2, R7, and then it is divided through the
resistor R3 and charges up the capacitor 4. A

requi red phase angle signal for dinmmng can be

sanpl ed at capacitor C9 after the divided voltage pass

t hrough and being processed by C4, Z1, R4, D6, R6,

Z3, R11, and R16; and the signal is then delivered to
cinaiityblig stgppertdewnivih resistore S, &7, eneé then égis ativdded through the
circuit block Ul. As can be seen, the lanp current
fesistitraR® anidr chargesSu dhe icapsaeitor €41 éit mgsir&d phasl 8ngla signal for
capacitor C27 and two diodes D3, D4. The voltage

gingifidy cdfbeshimplededtdapacgt €9 aftectetdidtied vdltdgk thabs through and
conprises the integrated circuit block Ul capabl e of

BEIRG RbddsEl b €421 KRADE, ' UBNRY 1288d BEBEEAd titsighdllis then
freguency signals, and its associ ated peri pheral
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the requirenments on the connection of the pins as

stated in the specification of the integrated circuit

bl ock, The integrated circyuit hlock Ul conprises th
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out put end of the voltage signal sanpling circuit 3,
eanaciEenCahand Mﬁ@gd%%%ﬁ-rcuit bl ock Ul can change
linearly the frequency of its output signal after a
valid di nm ng phase angle signal is detected. After
oscillation, the output signal enables the stable

The veltdgersighlal détecticargnd fesdiercy dontrohdiuiv@ycomyiiises thldntegrated

frequency of output signal of the integrated circuit

brQikblbEk US Rbhsie &l .cohth@lingdtHE Werdiefie@ihty aRE generating high
frequency signals, and its associated peripheral devices, which consist of resistors,
capacitors, diodes and zener diodes, being connected according to the requirements
on the connection of the pins as stated in the specification of the integrated circuit
block. The integrated circuit block U1 comprises the voltage signal detection pin CS+
coupled with the output end of the voltage signal sampling circuit 3, whereby the
integrated circuit block U1 can change linearly the frequency of its output signal after
a valid dimming phase angle signal is detected. After oscillation, the output signal
enables the stable operation of the lamp load 4. In this way, when the frequency of
output signal of the integrated circuit block U1 is altered, the working frequency and

the luminous intensity of the lamp load 4 will be changed whereby the dimming

operation is realized.



the lum nous intensity of the lanp load 4 wi'll be

changed whereby the dinmng operation is realized. 7

The voltage signal sanpling circuit 3 and the voltage
signal detection and frequency control circuit 6
according to the present invention nmake use of the

i nverse proportional relationship between the

ef fective value of the DC pul se voltage obtained at
sanpling point and the conducti on phase angle of the

SCR di mrer, which neans the output voltage of the

vol t age S|gnal sanpling circuit 3 will be

the veltagersiinabsampliegrciraged and theoyalage gignpledetedtion and Seequency
angle is increased / decreased. In this way, the

vantkal naycoitr 6 exttordingf tee qhe moysent inventibanpakeade Sofc tire fireverse
linearly altered to effect stepless dimmng while the

PripBrtionblr eslastekipobetdech Sthei BftdcEios efie @fchease thuldeongltage
with the decrease / increase of the voltage at the
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voltage _will not drop.dranatical.l
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enabling the lanp load 4 to be operated in a nore
lraarlypaliereth do «ftest stepleas mminphwhile the sluiRyt fsrquegey of UL is
signal sanpling circuit 3 and the voltage signal

theteased ¢rdemrehsed rabomgewith therdecsase i/ riocrieases obishes Nolbage at the
are designed specifically for effecting the

voltage signal detection pin of the integrated circuit block U1.

Further, the DC high voltage stabilizing circuit 2 is employed to feed back the high
frequency electric energy generated by the voltage signal detection and frequency
control circuit 6 into the energy storage capacitor C3 for ensuring the DC high voltage
will not drop dramatically during the frequency modulation of a specific range,
thereby enabling the lamp load 4 to be operated in a more reliable and stable

manner.

The foregoing voltage signal sampling circuit 3 and the voltage signal detection and
frequency control circuit 6 as shown are designed specifically for effecting the
stepless dimming of the fluorescent lamps, they might be complementary to each

other or cooperate with other corresponding and functionally equivalent circuits such
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stepless dinmm ng of the fluorescent |anps, they m ght
be conplenentary to each other or cooperate with

ot her correspondi ng and functionally equival ent
circuits such s that a stable, |inear and
flicker-free stepless dinmng can be effected with a
SCR dimmer by setting an appropriate program and
paraneters thereof. The voltage signal detection and
frequency control circuit 6 of the present invention
identifies mainly the conduction phase angl es of t he
SCR di mrer and generates correspondi ng di nm n

dutitar gpblei timear sanbyflickekiieg steplessfdimming earebe sﬁ@@ted with a SCR
circuit block Ul, thereby it is sinple in

diomrhemiy settimmnan sp@bprdate pratjramn ang paeanieiersethereofind
particularly adapted for use in a conpact fl uorescent
| anp. It should be understood that the above

enbodi ment is nerely an exenplary but not Ilimtative
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through | ogi cal anal yS|s deduction or limted
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filter and rectifier circuit (1); a DC hlgh vol t age
perisyipily pdepted farwse i 2 rompag fhigregrent lam filter and
rectifier circuit
It should be understood that the above embodiment is merely an exemplary but not
limitative example, while any other technical solutions obtained through logical
analysis, deduction or limited experiments made by a person skilled in the art in

accordance with the conception and teachings set forth hereinbefore shall all fall

within the scope of the following claims of the present invention.



(1); a voltage signal detection and frequency contro
circuit (6) coupled with the DC high voltage
stabilizing circuit (2); a lanmp load (4) coupled with
the vol tage signal detection and frequency contro
circuit (6); and a lanp current feedback circuit (5)
CloaMSed between the lanp load (4) and the voltage
signal detection and frequency control circuit (6);
characterized in that it further conprises a voltage

81 dnAliorestaRt 1afth BHdpted trol Sﬁfectm? ;ﬁ@éshﬁﬁn\‘vﬁﬁg‘ﬁ vithéa regular SCR
fllter and rectifier circuit (1) and the voltage

§i o‘?rﬁirﬁﬁn ion and frequency control circuit (6),
Ich 1's con |gured to detect and convert a variation

in agp@sgr&&p&ﬁ r%&t | e of the SCR di nmer, so as to

correspon ang ut put of the vol tage si gnal
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fluorescent lanp as clained in claim1l, wherein the
A tage signal sampling circuit (3) corrpri ses a

plurality of first resistors (R2, R7, R3) in seri
conAaeita@msignmeietsiction Red frieAgency cesiral dicuit k&) cqupled "with the DC
respectively connected with a first capacitor (C4) in
g ablkaje, stabilizingsdircaie (&, di ode (Zl) and a second
resistor (R4) in series, 10 a first diode (D6) and a
t hi adamp3da8it(@) coupdad ivithRé veigage signal detection and frequency control
circuit (6); and

a lamp current feedback circuit (5) coupled between the lamp load (4) and the
voltage signal detection and frequency control circuit (6);

characterized in that it further comprises a voltage signal sampling circuit (3)
coupled between the filter and rectifier circuit (1) and the voltage signal detection and
frequency control circuit (6), which is configured to detect and convert a variation in
phase conduction angle of the SCR dimmer, so as to correspondingly change output of

the voltage signal detection and frequency control circuit (6) or working current and

power factor of the lamp load (4).

2. A fluorescent lamp as claimed in claim 1, wherein the voltage signal sampling
circuit (3) comprises
a plurality of first resistors (R2, R7, R3) in series connection, wherein the first
resistor (R3) is respectively connected with
a first capacitor (C4) in parallel,

a first zener diode (Z1) and a second resistor (R4) in series,
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a second zener diode (Z3) in parallel, a fourth
resistor (R11) and a second capacitor (C9) in series;
and a fifth resistor (R16) having its one end coupl ed
with a junction point between the fourth resistor
(R11) and the second capacitor (C9). 3. A fluorescent

lanp ag fﬁ"stadllaFéj(DG) adal tird reém&’f @6 it &8ieBC hi gh

vol tage stabilizing circuit conpri ses two

seri al Ly cOMnestediots ?gﬁén E,Q]a" D2) and a capacitor

(C24) "having its oné Ted with a junction

poi nt b I conne S
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wher the v det ect | frequ
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bl ock and peri pheral devices coupl ed

feith é%@fcﬁRﬁé) Jndhthersesprukeapaeitasi(RB)-of the integrated
circuit block. 5. A fluorescent |lanp as clained in
claim4, wherein the integrated circuit block (Ul)
conprises a program by which out put signal frequency

Nf Atthwresaéredamp ed ddimedint clbinotkwhérdih) theDC highgeitage stabilizing
correspondingly in response to a voltage value at a

arelit YL cérhsrtRb tw@@eﬂﬁﬂy &shnitted Hiodd’eD1N DY radt & capacitor (C24)
circuit block (Ul).
having its one end coupled with a junction point between the two serially connected

diodes (D1, D2).

4. A fluorescent lamp as claimed in claim 1, wherein the voltage signal detection and
frequency control circuit (6) comprises an integrated circuit block (U1) and peripheral

devices coupled correspondingly at respective pins of the integrated circuit block.

5. A fluorescent lamp as claimed in claim 4, wherein the integrated circuit block (U1)
comprises a program by which output signal frequency of the integrated circuit block
(U1) is changed correspondingly in response to a voltage value at a voltage signal

detection pin of the integrated circuit block (U1).
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