SYNCHRONOUS REGULATI ON CI RCU T FOR TURN- ON AND TURN- OFF PHASE ANGLE
OF THE AC VOLTAGE BACKGROUND OF THE INVENTION 5 (1) Field of the
| nvention The present invention relates to a synchronous
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supplying power with stable voltage 20 to a | oad] or for regulating

the output gyhtkrdndusly hezulatiflg thexutdesardm fuen-off phase Bhizhss that breaks
The conventional regulation nethod for an AC power source is

anpl i t ude nobrdugh the ¢asverntomwali regBlaBion )nodmaofteiter mogulating thentrigger
25 neans for phase angle is to either regulate the trigger phase .
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with the same phase angle, so that the sine waveform voltage of the AC
power source can be kept to output in symmetrical waveforms within the

15 range in which the turn-on and turn-off phase angles being synchronously
regulated; the synchronous regulation circuit for turn-on and turn-off
phase angle of the AC voltage, provided by the present invention, can be
applied to regulate the voltage output by a single-phase AC power source
or a multiphase AC power source, for supplying power with stable voltage

20 to aload, or for regulating the output current to the load.

(2) Description of the Prior Art
The conventional regulation method for an AC power source is
amplitude modulation (as shown in FIG 1), and till now, the control
25 means for phase angle is to either regulate the trigger phase angle (as
shown in FIG. 2), or regulate the turn-off phase angle (as shown in FIG
3), thereby the application is limited.

SUMMARY OF THE INVENTION

30 The present invention provides a synchronous regulation circuit for



turn-on and turn-off phase angle of the AC voltage, wherein a solid
swtch unit is installed between an AC power source and a | oad, and a
phase angle regulation circuit is utilized to synchronously regul ate
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utilizing the bipolar solid 25 switch unit for structuring the
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AC vol tage, according to the pres i nvention. FIG 5is a
circuit bl obRe AIEUHSMERGRP fBC %Ffl guring the regul ation for the
turn-on phase angle and the turn-off phase angle to the bipolar 30

solid swtch unit, according to the present i nvent| on. FIG 6 is
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amplitude modulation type voltage regulation for the sine-waveform AC
voltage.

FIG. 2 is a schematic view showing the voltage regulation waveform
of the conventional regulation for the turn-on phase angle of the

20 sine-waveform AC voltage.

FIG. 3 is a schematic view showing the voltage regulation waveform
of the conventional regulation for the turn-off phase angle of the
sine-waveform AC voltage.

FIG. 4 is a circuit block diagram showing utilizing the bipolar solid

25 switch unit for structuring the synchronous regulation for turn-on and
turn-off phase angles of the AC voltage, according to the present
invention.

FIG. 5 is a circuit block diagram showing configuring the regulation

for the turn-on phase angle and the turn-off phase angle to the bipolar

30  solid switch unit, according to the present invention.



5FIG 7 is a circuit block diagram show ng configuring the regul ation
for the turn-on and the turn-off phase angles to two solid swtch
units, according to the present invention. FIG 8 is acircuit
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FIG. 10 is a circuit block diagram showing utilizing the bipolar solid
1S switch unit to structure the synchronous regulation for turn-on and
turn-off phase angle of the AC voltage, and through the AC current
limiting circuit device (Z10) detecting the current value, to output to the
regulation circuit of turn-on and turn-off phase angle, thereby to regulate
the voltage or current passing the load via the solid switch unit.

20 FIG. 11 is a circuit block diagram showing utilizing two solid switch
units to structure the synchronous regulation for turn-on and turn-off
phase angle of the AC voltage, and through the AC current limiting circuit
device (Z10) detecting the current value, to output to the regulation circuit
of turn-on and turn-off phase angle, thereby to regulate the voltage or

25  current passing the load via the solid switch unit.

FIG. 12 is a circuit block diagram showing utilizing the bridge
rectifiers combining with the solid switch unit to structure the
synchronous regulation for turn-on and turn-off phase angle of the AC

voltage, and through the AC current limiting circuit device (Z10)

30  detecting the current value, to output to the regulation circuit of turn-on



30 detecting the current value, to output to the regulation circuit

of turn-on

and turn-off phase angle, and to regul ate the voltage or

current passing through the load via the solid switch unit.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The conventional regulation method for an AC power source is
amplitude modulation (as shown in FIG. 1), and till now, the control
means for phase angle is to either regulate the trigger phase angle (as
shown in FIG. 2), or regulate the turn-off phase angle (as shown in FIG.
3), thereby the application is limited.

The present invention relates to a synchronous regulation for the
turn-on and turn-off phase angles of the sine waveform voltage output by
an AC power source, which is a novel regulation mode capable of

synchronously regulating the turn-on and turn-off phase angles that breaks



(Z10) : ACcurrent limting circuit device (ZD101) (ZD102) (zZD103)
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turn-of f phase angles bei ng synchronously regul ated; the synchronous
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vol tage, provided by the present invention, can be applied to
regul at &0 t heraantdtyehanet AG powea seurngl opsupEynE power wishistable voltage
to a load, or for regulating the output current to the load.

The present invention provides a synchronous regulation circuit for
turn-on and turn-off phase angle of the AC voltage, wherein a solid switch
unit is installed between an AC power source and a load, and a phase

15 angle regulation circuit is utilized to synchronously regulate both of the
turn-on phase angle and turn-off phase angle of the solid switch unit, so
that the sine-waveform voltage of the AC power source can be kept to
output in symmetrical waveforms within the range in which the turn-on
and turn-off phase angles being synchronously regulated; the synchronous

20 regulation circuit for turn-on and turn-off phase angle of the AC voltage,
provided by the present invention, can be applied to regulate the voltage
output by a single-phase AC power source or a multiphase AC power
source, for supplying power with stable voltage to a load or for regulating
the output current to the load.

25 FIG. 4 is a circuit block diagram showing utilizing the bipolar solid
switch unit for structuring the synchronous regulation for turn-on and
turn-off phase angles of the AC voltage, according to the present
invention.

As shown in FIG. 4, it mainly consists of:

30 --AC current limiting circuit device (Z10): which is constituted by one



10 or a multiphase AC power source, for supplying power with stable
voltage to a load, or for regulating the output current to the | oad.
The present invention provides a synchronous regulation circuit for
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15  the TRIAC;

2)  The bipolar solid switch unit (1000) is composed of at least two
field effect power components, e.g. a bipolar module composed of the
metal oxide semiconductor field effect transistor (MOSFET) or the
insulated gate bipolar transistor (IGBT); and through the regulation

20 function of the regulation circuit of bipolar turn-on and turn-off phase
angle (PD100) itself, a bipolar driving voltage signal is output to regulate
the turn-on phase angle and the turn-off phase angle of the bipolar solid
switch unit (1000) composed of at least two field effect power
components;

25 -- Regulation circuit of bipolar turn-on and turn-off phase angle
(PD100): which is constituted by electronic circuit components for
inputting the AC power voltage; and through the regulation function of the
circuit itself, and with respect to the current value passing the AC current
limiting circuit device (Z10) and the terminal voltage value of the load

30 (L.101), a bipolar driving voltage signal is output to regulate the turn-on



10 angle, e.g. bidirectional silicon controlled rectifier TRI AC
(Triode AC sem conductor switch); through the regulation function of
the regulation circuit of bipolar turn-on and turn-off phase angle

(PD 100) i tgﬁla&e aﬁgbé BAbatheuird 1419 r?f@'sé agR s lodnak Bigop&ft #id ¥itch unit
regul ate the turn-on phase angle and the turn-off phase angle of the

bi pol ar sol {(H08®;t ch unit (1000) conposed of 15 the TRIAC, 2) The
bi polar solid switch unit (1000) is conposed of at least two field

ef fect power cdimeomemtsoned. gircaitbispairarcgubating the messéahasf, thkeindeictiive
oxi de sem conductor field effect transistor (MOSFET) or the insulat %d
gat e bi pol aload gpntating ( fepmesistanse: Motk ¢apacitevgl lgadogoptaining the
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output to regylate the. turn-qn ph angl h [n-qf.f phase
angle of “t nantitBbRabagisivE el bR ng U5 Follind e Eabide ih RPRSC,
two field effe r ; - = | | | | :
Lo el of! SPIGRARI A SORANBINC ARRanTSRInAld Bkt uRl pov itk
el ectronic ghy %ttumogﬁﬂéé aﬁgfe A8 UHe AfnLOF ﬁﬁs&omglevai _ttﬁgeb'ip@m;ﬁl
t hrough the regulation function of the circuit itself, and with
respect to sbEdewitdntinitahteordassinthd presbll fvengion. | i mting circuit
device (Z10) and the termnmnal vo tgﬂe value of the load 30 (L101), a
bi pol ar 1@ri vi ndsvaliavagen Hlgn 4l itimaolymensisss p€gul at e the turn-on
phase angle and the turn-off phase anét;l e of the bjipolar soljd swtch

unit (1000); --Aheureeit londdng cirsuittdgyce 6 10guhali sgeanssituted by one

resi stance, the inductive |lo cont.ai nLng the resi stance .or t&e
capacitive PHaUENE rhit%et resistive impedance, inductive impedance and

capacitive impedance being connected in series, in parallel or in series and
parallel and provided for being connected in series with the load (I.101)
15  and the bipolar solid switch unit (1000) then connected in parallel with the
AC power source;
--Bipolar solid switch unit (1000): which is constituted by one or more
than one of following solid switch units:
1) The bipolar solid switch unit (1000) is composed of a
20  bidirectional thyristor component capable of controlling the turn-on phase
angle, e.g. bidirectional silicon controlled rectifier TRIAC (Triode AC
semiconductor switch); through the configuration function of the
configuration circuit of bipolar turn-on and turn-off phase angle (PID200)
itself, a bipolar driving voltage signal is output to regulate the turn-on
25 phase angle and the turn-off phase angle of the bipolar solid switch unit
(1000) composed of the TRIAC, through the zener diodes (ZD101),
(ZD102) which are reverse-polarity connected in series;
2)  The bipolar solid switch unit (1000) is composed of at least two
field effect power components, e.g. a bipolar module compose of the

30 metal oxide semiconductor field effect transistor (MOSFET) or the



5 resistance driven by the AC power, or the load in which the
i nductive |load and the capacitive |oad containing the resistance
connected in series. FIG 5 is a circuit block diagram show ng

configuri “giﬁﬂégréteﬂ%aﬁbi!ﬂﬁoié}_r trhf§istd’ {I_(PBT 35§ tARshEh IRd ddﬂﬁ‘;#uration
turn-of f phase™angle’to the bipolar solid swtch unitT according to

the present finsémi bfnhe TOASigoin@MON iciedaliCo B bipdlareiml-yn emrbhahsodfphase
--AC current limting circuit device (Z10): which is constituted by
one or nor eanhpbn(liD200) itsel] sthipelarnpedagceoltagedsignial és bofrddoaegalade
capacitive i npedance heing connected in series, in parallel or in

series and pae &umepn phnsgranglesad die Banngiicehasecangleiof the binpley salid
connect ed | AWsitaar 6 QUOX 1O TBORhepT B lsast To el kilest paveer
Fol | owi ng s6PTPREbntgivel. TRELénd) Hodes RORAINCGZR 3T RN e
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the configuration function of the configuration circuit of pol ar
turn-on and(PD2009f fwhivhs ds aoghstit0RRR 0By Eles@lohic acibewie! asmiponéntg for
voltage signal is output to regulate the turn-on 25 phase angl e and

t he tur i of inpittisg thagh€ miweheobagel and tubughdhe tconfiguration d0ogtion of
conmposed of the TRIAC, through the zener diodes (ZD101), (ZD102

whi ch are r&weeieupotsalf,ta bipmaedriving valtageesignal is oufput traeguase 4he

col d on (ch.unll (1000, Ly celpased oo shaetye 1 hd SERE! oy
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angl e of the bipolar soli t (1000) conposed o east
two field eképat diodes, eoraonpalsrityt vodmgbtdddnz sates dicpdeenéi@bhg] he

(ZD102) which are reverse-polarity connected in series;
bipolar voltage dit}t)“erentiation, and is provided for being connected in
series between a bipolar driving voltage signal output terminal of the
regulation circuit of bipolar turn-on and turn-off phase angle (PD100) and
20 a bipolar driving voltage signal input terminal of the bipolar solid switch
unit (1000); the zener diode (ZD101), (ZD102) can be replaced by a
bidirectional zener diode having the same performance;
The mentioned circuit is for regulating the resistance, the inductive
load containing the resistance or the capacitive load containing the
25  resistance driven by the AC power, or the load in which the inductive load
and the capacitive load containing the resistance connected in series.
FIG. 6 is a circuit block diagram showing utilizing two bipolar solid
switch units for structuring the synchronous regulation for turn-on and

turn-off phase angles of the AC voltage, according to the present

30 invention.



-- Configuration circuit of bipolar turn-on and turn-off phase angle
(PD200): which is constituted by electronic circuit conponents for 10
I nputting the AC power voltage; and through the configuration

function of tha CiHfwh inHIELY it RalilPUonkis by ng vol tage signal is
output to regulate the turn-oh phase’angle and the turn-off phase
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di odes (ZD101), (ZD102) which are reverse-polarity connected in
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di ode (ZD101)s; %%Q&) n be replaced by a bidirectional zener diode
havi ng t he %Qacr’rg perforﬁ%%’ce; The nentioned circuit is for
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oad co

resi stance or the capacitive taining the 25 resistance drlven
by the AC powkd,switch henik qa@0il sl ehukipwlandolitli swittaghiand 0028 being

capacitive |l oad containing the resistance connected in series.
FIG 6 i6 arevarsedipolitipckcainegtainishgaialtpiptthei phmpgplanosdigdvaitcls olind
switch units for structuring the synchronous re&ul ation for turn-on
and t ur n- of 1Qfhbsendiibe emipelartselidcswichayut (heEd) armgorpasee qir eae @
30 invention. Aﬁ shown %E%Il;?l G 6, it mai Bl y .consists of: --AC
current |infMQrgdhan g ¢ ‘Eﬁlg(%liﬁg SWHIRNAHIES constituted by one or
more than one resistive inpedance, Jinductive inpedance and.
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series and 1002) capable of controlling the turn-on phase angle, e.g. at least two
15 silicon controlled rectifiers (SCRs) being reverse-polarity connected in
parallel for forming the bipolar solid switch unit (1000); and through the
regulation functions of the regulation circuit of unipolar turn-on and
turn-off phase angle (PD101) itself and the regulation circuit of unipolar
turn-on and turn-off phase angle (PD102) itself, the driving voltage
20 signals having different polarities are respectively output to control the
turn-on phase angle and the turn-off phase angle of the unipolar solid
switch unit (1001) and the unipolar solid switch unit (1002);
2)  the unipolar solid switch unit (1001) and the unipolar solid
switch unit (1002) are composed of at least two field effect power
25 components being reverse-polarity connected in parallel to form the
bipolar solid switch unit (1000), e.g. the bipolar module composed of the
MOSFET and IGBT serving as the bipolar solid switch unit (1000); and
through the regulation functions of the regulation circuit of unipolar

turn-on and turn-off phase angle (PDI101) itself and the regulation

30 function of the regulation circuit of unipolar turn-on and turn-off phase



5 parallel and provided for being connected in series with the |oad
(L101) and the bipolar solid swtch unit (1000) then connected in
parallel with the AC power source; --Bipolar solid switch unit
(1000) : whi ehgles(PFIoh&2) itsalEdhbydrévingivadtape sighald lsavihg klitferdnt(ddladi)ies
and a unipolar solid switch unit (1002) being 10 reverse-polarity
co_nne?:t ed i {m_'qgm*sa_echﬁf;lﬁ mtp‘(miiug%gl)oatroécb ii:duswogc;bk;ami anglﬁmﬂ)timtﬁarnhﬁf
uni pol ar so SW t uni t are conposed of one or nore than
one of fol | BRRsey angle g odwhes v fisld effeqty poywet i ¢ampangytsatvhichsare
two unipolar solid,switchunits (1 .1002) capahbl e of controllin
the tur e oncoaud gl eAueD ang iy dffirepl g afiBls Tok s Stnsrinily daring
rectifiers | -[1€ - } ngct ed: | rallel.for .
form ng 1 net b Dairatt 3B i UG EEARTHRT OpT0eBH B, BRinaf i G ictR unit

regul ati on {}m{@l ons of the regulation circuit of unipolar turn-on
and turn-off phase angle (PD101) itself and the regulation circuit of

uni pol ar t ur n-.anRep@ AR -QfduiphFs ananahe thRRcH2hd ts@lbfr. phhg angle
driving voltage 20 signals having different polarities are

respectivel (POuOput wioichom ranstinetetiuby- etegihaisie ghghét aothpdents and
turn-of f phase angle of the u&ilgpl ar solid switch unit (1001) and the
uni pol ar sohptmsispolaityniannectaR)n series yith he Whpgdel(&R Kbl)i thrsiwptitting
unit (1001) and the unipalar, solid switch unit (1002) are conposed of
at | east0 t wan 1Akl volbage apﬁmrp@lgrléwﬁetﬁr@ugléith@ regylation g&c&qm ot

connected i arallel ta form.the bipolar solid switch unit.(1000),

oo the bi T Birdhcipa? it TeRp el iRl Velbe Bt iagnasAC

t he bi pol ar L di:swi:t.ch -uni. 0) r at i

funct ons or rat HEAHPEHNE debiee ) 6 g dh& e Rl TS bt e dogd

phase angl e 1) r t) f i 4l

regul ation gl“ﬁ? f% %?lytr%eggltgggtsﬁg}%lolﬁggﬁg t’%l g:gr?%g? fp 16?)%%@255 %%Pgﬁ?(%gr

102) itsel fsolidewdtdhviini MOO13as (ﬁit?ﬁ@’[@ cbﬁﬁ*o@ghélthf@foﬁn#ahm anglicl fsd

are respectively output to control the turn-on phase angle and The

t ur n- of ¥5 pheetuangifé pahs¢ heglevef thiealdpefdretidoowitch apipOiEnt)s whi ch

are connected in parallel and in different polarities for

respectivel y fer&pnfgsrathen ¢nicpdl af usapélar dwin-om andtturn-odf phasel angée

uni pol ar solid switch unit (1002); -- Regulation circuit of

uni pol ar t uQPrDbaz)inéIV leﬁnl%fqorﬁﬁﬁgédahw @if(cgmm@) Citghilc goprponents and

constituted b lectronic circujt conponents, an or -pal ari.t .

connect ed | ROYaft-BSarityionfiectithin SEERs oaph tof S ERgR &' ihputting
an AC voltage of a second polarity; and through the regulation function of

20  the circuit itself and with respect to the current value passing the AC
current limiting circuit device (Z10) and the terminal voltage of the load
(I.101), a driving voltage signal having the same polarity as the unipolar
solid switch unit (1002) is output to control the turn-on phase angle and
the turn-off phase angle of the unipolar solid switch unit (1002);

25 --Diode (CR101): which is constituted by the rectifying diode, and the
diode (CR101) and the wunipolar solid switch unit (1001) are
normal-polarity connected in series with the regulation circuit of unipolar
turn-on and turn-off phase angle (PD101);

--Diode (CR102): which is constituted by the rectifying diode, and the

30 diode (CR102) and the unipolar solid switch unit (1002) are

10



10 an AC voltage of a first polarity; and through the regul ation
function of the circuit itself and with respect to the current val ue
passing the AC current limting circuit device (Z10) and the term nal

vol tage of hﬁ?m'aﬂ?{éla(ﬂi{ Yonndcfd thngeN&d twiR $hdn@nfAyhfient BRcham®f
polarity as the unipolar solid switch unit (1001) I1s output to

contr ol theuhqﬁdlapmmh@:sandrtglwoa“ﬁghé@ hhelet(@PIME@T)Y, phase angl e of
the unipolar solid switch unit (1001); -- Configuration circuit of

uni pol ar t ur n- dheamentionedotircyit ais efcantigel 4ty 1be)resistangg, ithe inductive
constituted by electronic circujt conponents and, normal - pol arity
connect ed i o&broadaiging thee rgpistrneeCRIoN)e fepPackpR tloag saniwaning the

Zé' Eﬁ%ec? - cBraSEpge FvaR i Ao SRt Etﬁ%&a&ﬁﬁf\% ety | tiiif?rlé%d
h pserfirk Y 6L ot b

of 1 ne " onaopt 104 FabATBEURRY o PAYEE bt REs hfedBeiBenthr 1)
urn-on phase. kgt S e, Bl {HEl, Mo Rile thpHRuERE IK) égtiation

solid sw tcliothd thH8R) andIhe QAT %&9%@@%@ Rwios s6RASIw it achiby,
the rectifying diode, and the diode ( 01) and the unipolar solid

switch unit aéd&@lﬂg%@hé\pfé&h’c pov@ttidn, connected in series with the
regulation circuit of unipolar turn-on and turn-off phase angle (PD

101); 10 - AR shabevit GREDO) 7, whinanly somsisss pfiut ed by the rectifying
di ode, and the 30 diode (CR102) and_ the unipolar solid switch unit
(1002) are norddl-querentilimitieg sustidalevice 64l By which isionstituted by one

R N AR o
e et b RSB e s AR R BAREES
whi ch the | @Qi‘%ﬁ[élvﬁéi ﬁ?&'vi@l@ﬂ Foﬁ‘eoéiﬁgla@;ﬁds;‘éf‘ed %@eﬁ@QRﬁiﬂgitHQ 16%'? a(&rlg)l

resi stance connecte N Series. I's a clrcuit block

show ngjgonhhaYhé \'[Abggéla? _sgﬁaLH_vﬁfté}? Dnftqr 000 theH Bofeddd if PardtélnvRhfthe

phase angles to t solid swtch units, according to the present
invention. AAposgwWource;Fl G 7, it mainly consists of: --AC
current limting circuit device (Z10): which is constituted by one or
nore than one efBipekirstalick simmidanit el 00Aduetiicte i$ wpostaiuted dmyda unipolar
capacitive inpedanpe being connected in series, in parallel or in
series and pahdlswitchnmipdd00dednbe waipedarc sahdcswtch s d(il092)heing

the | oad (L101 . . . . . .
( revérse-polarity connected in parallel; the unipolar solid switch unit

20 (1001) and the unipolar solid switch unit (1002) are composed of one or
more than one of following solid switch units:

1)  Constituted by at least two unipolar solid switch units (1001,

1002) capable of controlling the turn-on phase angle, e.g. at least two

silicon controlled rectifiers (SCRs) being reverse-polarity connected in

25  parallel for forming the bipolar solid switch unit (1000); and through the

configuration functions of the configuration circuit of single-polarity

turn-on and turn-off phase angle (PDI103) itself and the configuration

circuit of single-polarity turn-on and turn-off phase angle (PD104) itself,

the driving voltage signals having different polarities are respectively

30 output, through the zener diode (ZD103) and the zener diode (Z1D104), to

11



15 and the bipolar solid switch unit (1000) then connected in
parallel with the AC power source; --Bipolar solid switch unit
(1000): which is constituted by a unipolar solid swtch unit (1001)
and a uni poligg u%lg[%élgr S GRvikeH Linftk008) ) RRHNGipEIMRT RATPNVAEH tihit (1002)
connected in parallel; the unipolar solid switch unit 20 (1001) and

t he uni pol arfop ebdpcsivkiyc Bontrbilingl M puraren ?ha@@aﬁgls)ﬁn@mlee ournroffephase
than one of followng solid swtch units: 1)Constituted by at | east
two uni pol amngbe iof thei umipolar salid 36a0ich DaX2)1 MHYadied wipelntsodid swatch
the turn-on phase angle, e.g. at least two silicon controlled
rectifiers @9@151) ing reverse-polarity connected in 25 parallel for

conti gar &t on Panct Wgnsngroiehsbisherstatingh (4PPEu ahGitle inipoar solid
o 19 POL 8Lt Ut O, L T b, 309k B4 8Ll P
prase anol AR 9abE, ISP, AU I SHENGA0 Yoy i
di ode (ZD10%pand sblid #eneh uHiedrRIBDPEWthetfipolar module composed of the
MOSFET and IGBT serving as the bipolar solid switch unit (1000); and
10 through the configuration functions of the configuration circuit of
single-polarity turn-on and turn-off phase angle (PD103) itself and the
configuration circuit of single-polarity turn-on and turn-off phase angle
(PD104) itself, the driving voltage signals having different polarities are
respectively output, through the zener diode (ZD103) and the zener diode
15 (ZD104), to the unipolar solid switch unit (1001) and the unipolar solid
switch unit (1002) for respectively controlling the turn-on phase angle and
the turn-off phase angle of the two field effect power components which
are connected in parallel and in different polarities;
-- Configuration circuit of unipolar turn-on and turn-off phase angle
20 (PD103): which is constituted by electronic circuit components and
normal-polarity connected in series with the diode (CR101) for inputting
an AC voltage of a first polarity; and through the configuration function of
the circuit itself, a driving voltage signal having the same polarity as the
unipolar solid switch unit (1001) is output to control the turn-on phase
25 angle and the turn-off phase angle of the unipolar solid switch unit (1001);
-- Configuration circuit of unipolar turn-on and turn-off phase angle
(PD104): which is constituted by electronic circuit components and
normal-polarity connected in series with the diode (CR102) for inputting
an AC voltage of a second polarity; and through the configuration

30 function of the circuit itself, a driving voltage signal having the same

12



the unipolar solid switch unit (1001) and unipolar solid switch unit
(1002) for respectively controlling the turn-on phase angle and the
turn-of f phase angle of the unipolar solid switch unit (1001) and

uni pol ar so bqiamhsw 5€ th&Rinip bl 0lid §8z>iicheuﬂni(g@b§9 i§ AutPus vé cohiidlithe
(1001) and the unipolar solid switch unit (1002) are conposed of at
| east two fit@:hﬁoﬁfllbleas‘e pepkr andnhenennisoffephgsa avgles ef phkannipolar solid
connected in parallel to formthe bipolar solid switch unit (1000),
e.g. the bi pulitth umid(l @02pnposed of the MOSFET and | GBT serving as

the bipolar solid switch unit (1000); and 10 through the .
configuration fuMededssRb91}:nehichnis eanstituisd ey theuractidying diode, and the

single-polarity t - and turp-off .phase a e (PD,103)..itself  and
the conf?gufa® ‘bn%@&@ﬁi)t %ﬁésitﬁﬁl él-rBBP%r i t%PT%Jrﬁ‘S‘%WhanHP“ttur@%&lf) are
phase angle (PD_104)_ iftself he .drivin I i gnal [ .

G troront. pBPERAPALaihZE Y sseli0 el o8y SRh ¥ Re BB Fist L o onipglay
(ZD103) and e Mgy 10 € he uni polar solid switch
unit (1001) t%‘?’dc’ﬁ%‘@a&r??‘lbﬁpﬁg%é ?ﬁé%ﬁ%%@%u (1002) for
respectively CQ—'Dile'e'(Ul@_l@f’)? WHfdh'i‘Brb(ﬁﬂ@ﬁ@teﬁﬂﬂ} ﬁleaf&t%,f\gﬁl didtedhhd the
phase angle of the two fiel'd effect power conponents ich are
connect ed i digdy a(CR102d amd dithé engripohe! agolid eswitch Canfti gUO8R) orare
circuit of unipolar turn-on and turn-off phase angle 20 (PD 103):

whi ch i $0 constmialpedarity eloacected ancsendes twitbmplon esardigmdtion circuit of

normal -pol arity connected in series with the diode (CR101) for
i nput ti ng abnA®lgbluagen gnddurnsoff ppasarngle: (PAAZar ough t he

Cont . o AL Bl KOS s PR AR o
turn-of £ pnieaii et dloddrelel QR I i I Rt for. being
Confi gurati @BnRkbfet tn Qeridy BtWEeh W Bi¥InBbIt4EE sk haPBRRS G NTinal
15 of the configuration circuit of unipolar turn-on and turn-oft phase angle
(PD103) and a driving voltage signal input terminal of the unipolar solid
switch unit (1001);
--Zener diode (ZD104): which is constituted by the zener diode
having zener voltage effect or the forward bias diode for being
20 connected in series between a driving voltage signal output terminal
of the configuration circuit of unipolar turn-on and turn-off phase angle
(PD104) and a driving voltage signal input terminal of the unipolar solid
switch unit (1002);
The mentioned circuit is for regulating the resistance, the inductive
25 load containing the resistance or the capacitive load containing the
resistance driven by the AC power, or the load in which the inductive load
and the capacitive load containing the resistance connected in series.
FIG. 8 is a circuit block diagram showing utilizing the bridge rectifiers
combining with the solid switch unit for structuring the synchronous

30 regulation circuit for turn-on and turn-off phase angle of the AC voltage.
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(PD 104): which is constituted by electronic circuit conponents and
normal -pol arity connected in series with the diode (CR102) for
I nputting an AC vol tage of a second polarity; and through the

configuration 20 §MpchiiATFICE 8t ﬁqngjﬂ]?lgotnsisr@ghf , a driving voltage
signal having the sane polarity as the unipolar solid switch unit

(ﬁOOZ) isl OUt]EJUiz?]CQ:mm_ tlr lﬁ)ﬂniiﬁﬂg_cgmuit_-dm/g@él@@0?2\38%1@1@0@&@5&%%@5&
phase angl e of the unipolar solid switch unit ; --Di ode
(CR101): gvxhb«:hrrics’ecd)hmfi ot eolf bgsistiwer anpetyincy didas)veanmpddanse and
di ode (CR101) and the unjpolar solid switch unit (1001) are, .

nor mal - pol afRpyciEivenazpestance beang eennpetrdtinserisguinpasiletor dijseries and
uni pol ar _turn- and, turn-off ase angl e D 101); --Di,od

(CR102) : 5 whPaFilel %glwdiﬁ@éoggemgecqrﬂmé@ alhaela%%éstwm Ui & Gypgae
(CR102) and _the. uni pol sQl.i wi-t ch sni t, (1002 )

nor mal - pol aFPFEFec%‘h@%?&G lﬁﬂugmggw’fwetlﬂé&g%H%cftgfl‘ﬁ%aé?%rlloy’r cuit of
uni pol ar turn-or «Qf : P T -3 rwdi .
(ZD103) : whi ch Hﬁ@g’%%#??ﬁﬁe%”ﬁgﬁﬁﬁ‘éﬁggggvd%géﬁ Hgvﬁoﬁtﬁﬁg bgo(?[?egé)é
effect or theodeaharshdbiolthWHE §811d S&ites wffyected in series

between a driving voltage signal” output termnal 15 of the

configuration ¢jrcuCbnefituied pgl die tmipplanselid switch ot OHEEE eagibée of
(PD 103) and a driving voltage signal input term nal of the unipolar

sol i d st ckhontriofling 0Ba Yyrn-on phaseenght, ede. {iHpeo4ontwlachracifier (SCR);
]? 8 Pa,;'r Ej - L ? g ggéi %quég R%rg @%g;?ﬁiohna\glgc%igf r(l)%r th\éoll‘et g%?gti glti fc%(‘:ctui‘? rof tur;ﬁpolar
turn-on and turn-off phase angle (PD101) itself, a driving voltage signal is
output to control the turn-on phase angle and the turn-off phase angle of
the unipolar solid switch unit (1001) composed of silicon controlled

15 rectifier (SCR);

2)  the field effect power component serving as the unipolar solid
switch unit (1001), e.g. MOSFET and IGBT; and through the regulation
function of the regulation circuit of unipolar turn-on and turn-off phase
angle (PD101), a driving voltage signal is output to regulate the turn-on

20 phase angle and the turn-off phase angle of the unipolar solid switch unit
(1001) composed of the ficld effect power component;

-- Regulation circuit of unipolar turn-on and turn-off phase angle
(PD101): which is constituted by electronic circuit components and
provided for being connected in parallel to a DC output terminal of the

25  bridge rectifier (BR102); and through the regulation function of the circuit
itself and with respect to the current value passing the AC current limiting
circuit device (Z10) and the terminal voltage of the load (LL101), a driving
voltage signal having the same polarity as the unipolar solid switch unit

(1001) is output to control the turn-on phase angle and the turn-off phase
30 angle of the unipolar solid switch unit (1001);

14



20 connected in series between a driving voltage signal output
termnal of the configuration circuit of unipolar turn-on and
turn-of f phase angle (PD104) and a driving voltage signal input

terminal of th@.mﬁ@'&&timkifhﬁwlgh Which (408stindf Nt oRgd: four

circuit is for regurating the resistance, the inductive 25 | oad
contal ning Eétﬁif&ﬁ‘i%%ﬁ@@@sﬁ iarwhih elapaeCt povwet dapuicrirahal hgptdeided for
resi stance driven by the AC power, or the load in which the inductive
| oad and t heerapeonnéated linagtrmsntoathe A4 tcnereme dimpitang eircuitndetied (710)
series. FIG 8 is a circuit block diagramshowi ng utilizing the
bridge rect Boiasr® bomeonmeatpdia phe KECseower seitash andi 1s pryvided with the

structuring the synchronqus .30 regul ation circuit, f turn-on and
t ur n- of 3 pheYPHEARSrRiRaIs My ing ansdesgad cahadrof the POWer [SPURRE; oy

const 't u oo 4676 ¢ Mt Byt By BCHUaUBIE el ool D
paral el or iPagr Sl et APERTEG0 PFuRd GO TORELCRYLIetfioctaL il fortess
in series bet wmg%o{lé)@uwe(m@me veRREhaRs AlorstRited! %?m(a?g%ef)gf fohue

bridge rectifier --Uni pol ar solid swtch uni
which is COﬁ@dt{fyiﬁ%@iMesoﬂlﬁi Pirovitee W@ﬁﬂtWOénFﬁt tearhiiawlsnfbrsebring the

switch units: ) Constituted by the unipolar solid switch unit
(1001) t@apaBl@ pafwdiOsamanerand thregottpeitttermials fraasieg angtle, arel gathode for
silicon controlled rectifier (SCR); and through the re%ul ation
function of ottmttisguibgt Dén pewaruseuise; dar pectalyingthe ohCapawedrseusee to
phase angl e D 101) itself, a driving voltage signal is outpuyt to
contr ol theDg RET PRHEES, sifyRs IgnQuimid ?QJFE"‘ dﬁgugaﬁ%’ecgﬁt}lteggfumﬂ%lar

liglr gg![ ?;i Z?H(rwgn%htulf‘ﬂi—ct)ff %%%%)ancgcfgq%ﬂf thseinl .lﬁ nercguqtp{lg WhE %riving
voltage signal to the unipolar solid switch unit (1001);

15 The mentioned circuit is for regulating the resistance, the inductive
load containing the resistance or the capacitive load containing the
resistance driven by the AC power, or the load in which the inductive load
and the capacitive load containing the resistance connected in series.

FIG. 9 is a circuit block diagram showing configuring the regulation

20  for the turn-on and turn-off phase angles to the solid switch unit combined
with the bridge rectifiers, according to the present invention.

As shown in FIG. 9, it mainly consists of:
--AC current limiting circuit device (Z10): which is constituted by one
or more than one of resistive impedance, inductive impedance and

25  capacitive impedance being connected in series, in paralle! or in series and
parallel, and one terminal thereof is connected to one terminal of the AC
power source, and the other terminal thereof is connected in series with
the load (L.101) for leading to the AC input terminal of the bridge rectifier
(BR101), and the other AC input terminal of the bridge rectifier (BR101)

30 is connected to the other terminal of the AC power source;

15



2) the field effect power conponent serving as the unipolar solid
switch unit (1001), e.g. MOSFET and | GBT; and through the regul ation
function of the regulation circuit of unipolar turn-on and turn-off

phase angle (PDU@bblarasdlid\dwlcly Adiage0el inahidls i9Wadtitliedr Bgubdd @r
the turn-on 20 phase angle and the turn-offT phase angle of the

uni pol ar sohietesthhh@neund follchORIR) seladrpastet] wfitsthe fiel d effect power
conponent ; -- Regulation circuit of unipolar turn-on and turn-off
phase angl e (Pb) 101 onstituted by thensnipolaesolby satitadt poiti ¢l M) INceApable of
conponents and pr.ovi ded for being conpected.jn paral I&)ﬂ? to

out put t er nFABIrOHINg Hee HETHIN PHESe 8BEIS iced- Y BRADEPNLE dtlfﬁcgé‘g’ﬁ? (BAR);
Current vl ABALSHH] thhd SRt Spc ol g Beli e GLtOf 2Hgpolar
havi ng the Sumcontid AE5-Alr blidsd Al LB slf ¥hlcun, teet O
Soete.of * pECHEAL AR BAMPTEPETANGhT S Phchi agEt (PhoySndhe

angle of th unit

rectifier (REhHGRL Wlide vallkoRTt iHeUledll WY 1081), gagtivimuvdlegle Eynad is

di odes, in which the AC power input termnal is provided for being

connect ed i pugit] eRrdigzti hke Aneurdiede (ZDi 0B )otccicoatiol thevivre-¢i ihase
so as to be connected to the AC power source, and is provided wth
the 5 ol putngker and the tkuwvo fioplasedmgde o f dhe hodeolef solid DTtpowait (1001)

source; for rectifying.the AC power souyr.ce . toq ower source, SO as
t o out put t@omsaéiqf%lhe%@pn oi\ﬁdtr@ﬁtlﬁﬁr{S@ngll; and the | oad

L101) connect in, seLies; --Bridge rectifier.(BRL0O2): which is,.
Comatttoned by st 1B3chbkiertbpPicy SunBp ous SN G Sy T lr U RiAr SRid
i nput termnal.s.for..r Vi ng t C o) nd .t .
term nars naging SpisddoRiY £ MRSTET WBP SGRT S Rt U Pt fttion
sour ce; forﬁﬁlﬁﬁidr{ Il Lﬂ\ﬁi@m&mg%%i}gﬁla%p@y&f QUi R0 FDiRSe
to output to e regul at| circurt of unipolar turn-on and turn-o

phase angl (PR {P@ldl‘)e_&mﬁuﬁr‘it’hei'e%g;t)b_ tHie chikietingalviel pagengi arRalAC

to the unipolar solid switch unit 15The nentioned circCuit is

for regul at cogrehbéintigBigstaogie deviee (N0 tnd ¢hd oathicahvaltaigegvdlbe of the
resi stance or the capacitive |oad containing the resistance driven by

t he AC poweload(LiQé), aabiivingwholtdge kigrialdscunitpat,| thadughdheheener diode
capacitive |load containing the resistapce connect in series. FIG 9
is a circui {ZR163R, 1 wgdrsHoduig-AbRRAMANSS arng(tjh%gmnaeffophase angle
of the unipolar solid switch unit (1001) composed of the field effect power
20 component;

-- Configuration circuit of unipolar turn-on and turn-off phase angle
(PD103): constituted by electronic circuit components and provided for
being connected in parallel to the DC output terminal of the bridge
rectifier (BR101); through the configuration function of the circuit itself, a
25 driving voltage signal is output, and through the zener diode (ZD103), to
control the turn-on phase angle and the turn-off phase angle of the

unipolar solid switch unit (1001);
--Bridge rectifier (BR101): which is constituted by at least four

rectifying diodes and provided with two input terminals for receiving the

30  AC power source and the output terminals having anode and cathode for
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20 for the turn-on and turn-off phase angles to the solid switch unit
combined with the bridge rectifiers, according to the present
invention. As shown in FIG 9, it mainly consists of: --AC current

|1m ting i pariflg\theeDCZ bBlverdiilie] FoRASHIAE B DYCORSWEF BRI to

than one of résistrve inpedance, inductive |npe ance an

capaci tive Dipedengesdigtagse asrech@gut nosheiaspoldr paiteh lvelit 01001 and
series and parallel, and one termnal thereof Is connected to one

ternminal of theheonfigpoakion sdoewde, ofasthgleepautity twenwimaind: hemeofl phase
connected in series with the load (L101) for |eading to the AC input
terninal of angle (B HUYD;rectifier (BRLO1), and the other AC input

S O Ll g

Cortd st t clitylrly S Ve kePRG, B E‘? %dﬁalaé’f%%q"fi i Bgine
1001

gln:;[C(()n co)n(f‘rlgﬂ?%}'Jﬂ rectseﬁ:agmg(tgcﬁl Egﬁ hro ag??%é regu attﬁltgﬁmmal

function ofsfhRe r&ﬁiﬁg’ﬁt‘aﬁﬁn%lf&m tonflmgBla'}OiLﬁ*h-drP Bfd O tp%'é@e %fnfgle
phase angle (PD 101) Ttself and with respect to the current “val ue

passi ng t he(FA01 08y aedta Uiividg voltapeaighaldeypiut eedi)] ahthet ingipoamsolad
vol tage value of the |oad (L101), a driving voltage signal is output,
t hr oughl hesw#nbmundi dd¥ 1)ZD103), to control the turn-on phase 10

angl e and the turn-off phase angle of the uni poI ar solid swtch unit
(1001) conposelh ‘éfm§mlf)6%¢l] it as 1fey rﬁg@tatmget g seryptance, thg ipdactive

12 ST BT SRR, S, 7, W ST S AL
Lhnce 58 orssitabaoutiobh Y e KK baRer gt ' Bad il b@ﬁﬁ%ipf»}%&w%
the AC cur g ki BB E16RYL AR ERHARRNADL LR ARTDB el t age

val ue of the 1oad rrvin age si rough
the zengy di ode[( Zﬁi%h cﬁ &uik Qﬂb’él@fd@agﬂﬁ@n SHHNiAB &ﬂ@ﬁﬁg%@'lﬁ})@[ﬁ} $dIR1

turn-of f phase angle of the unipolar Solid swtch unit (1001
conposed ofswhtehf uritdtef ftegttupovtiie 29nchraansgntregulation for turn-on and
turn-off phase angle of the AC voltage, and through the AC current
limiting circuit device (Z10) detecting the current value, to output to the
regulation circuit of turn-on and turn-off phase angle, thereby to regulate

20  the voltage or current passing the [oad via the solid switch unit.

As shown in FIG 10, it mainly consists of:

--AC current limiting circuit device (Z10): which is constituted by one
or more than one of resistive impedance, inductive impedance and
capacitive impedance being connected in series, in parallel or in series and

25 parallel and provided for being connected in series with the load (I.101)
and the bipolar solid switch unit (1000) then connected in paraliel with the
AC power source;

--Bipolar solid switch unit (1000): which is constituted by one or more

than one of following solid switch units:

30 1) The bipolar solid switch unit (1000) is composed of a

17



-- Configuration circuit of unipolar turn-on and turn-off phase angle
(PD103): constituted by electronic circuit conponents and provided
for being connected in parallel to the DC output term nal of the

bri dge rect LidipsctdBll tﬂﬁl}istéﬁg/cgﬁﬁbnéﬁﬁgﬁpw}é PfrhtMNihP Rk itamh-8h [%}lf%e

circuit itselt, a 25 drfving age signal is output, and throug

the zener diaﬁgﬁe,(@FlQﬁ)iirebﬁoﬁ@hfsﬂidort ltentreiledoreqpitbae TRINE @mibddheAC
turn-of f phase angle of the unipolar solid switch unit (1001); .
--Bridge resemicendy@atGyitchihithiough dunstgulatied foyctionl efishe tegulation
rectifying diodes and provided with two jnput termnals for receivin
the 30 AC péisHitseiubinwlamairnmen gnd gusn-oér ﬁﬁaﬁ: anglg\iPhe ! Ahoreclsgad wit
cathode for outputtjng the DC power .soufce; for rectifying.the AC.
power sotr cESRSC 5%9%“% rVague §65%{§gttée dhepRhTey linﬁ’é‘}gﬂ% g‘b’ﬁﬂ%ﬁ' device
switch unit 1 the configurati Lreuit ingl g-pgl arity
turn-on andéiﬁg-%}(fqgﬁa&gméﬂﬁ é/%ﬁg%e 1§§)tfxe5_qaile &@ﬁog?’ogegt@%’i‘géﬁ%ﬂg
which is co It Ut +h e i ax| r f t
or the form%yag?u“as de{g ?8@&%?@%&%@0 gg%ﬁﬁggr P}eigée{)%?l\%gn&z& the

driving vol yageoff ﬁﬁ'ﬁ’ée QH%%UM s Bipsthr QbliH Ny REN fin@u( BOO®NcSinpoled of
of unipolar turn-on and turn-off phase angle (PD 103) "and "a driving
vol tage si gglgd TRIAL; term nal of the unipolar solid 10 switch unit
(1001); The nmentioned circuit is for regulating the resistance,
the ind@tive Rdpad Thatbapaiangolideswitsh smancld0s)) is mentaged of akldashdwo
containing the resistance driven by the AC power, or_the load in
whi ch the i higldtaliect] pawesrmpmpeneipacis.i # Lipokd Bwsude momgpesad of the
resi stance connected in series. 15_F O0.is acircuit
Ui 2gr am shoWA1al eIk, SR RTLRE! P CorTrts el o MOSIE Fy ot te
t he synchronous regul ati-on for . turn;on tn-0f f_ phase .angl e .of
the A vol ¢ Rudnalsdd el SRRl LReRGH (BB DRI AR ool SRR aBrige and
(Z10) detecty : : -
(710) 9L eoph B4 ol Mol BeSHL Pk oS OB BEADAY gon
the vol j80eaAl GH#AISHpIRARSANG ! (DI 00 itk ARG Withi @sputt &8 tH8I durrent
value passing the AC current limiting circuit device (Z10) and the
terminal voltage of the load (LL101), a bipolar driving voltage signal is
output to regulate the turn-on phase angle and the turn-off phase angle of
the bipolar solid switch unit (1000} composed of at least two field effect
20 power components;
-- Regulation circuit of bipolar turn-on and turn-off phase angle
(PD100): which is constituted by electronic circuit components for
inputting the AC power voltage; and through the regulation function of the
circuit itself, and with respect to the current value passing the AC current
25  limiting circuit device (Z10) and the terminal voltage value of the load
(L101), a bipolar driving voltage signal is output to regulate the turn-on
phase angle and the turn-off phase angle of the bipolar solid switch unit
(1000

The mentioned circuit is for regulating the resistance, the inductive

30 load containing the resistance or the capacitive load containing the

I8



As shown in FIG 10, it mainly consists of: --AC current limting
circuit device (Z10): which is constituted by one or nore than one of
resi stive inpedance, inductive inpedance and capacitive inpedance

bei ng conne¢tgdidnde SHIVESby itRe PAT Movidr, BF the |6AT e wIASK {ESimBldivesload
and provided for being connected in series with the load (L101) and

the bi pol ar apdlthe capatithvellvatl dolPfiding kenrexisraace ednhoctedrialseeleswi t h
the AC power source, --Bipolar solid switch unit (1000): which is
constituted bylfie ldrisnmcectiitabloskediagrdml $hawimg stilizthgs two clolwhswstch
301) The bipolar solid switch unit_ (1000) is conposed of a

bi di r ect i onalnitsh{e i srusituceo o romecheapeit degplatuny der | wrgomandubrnoptt
phase angle, .e.g. bjdifrectionpal,silicon,contraolled.rectifier.TRIAC .
CTes ode Ac st analeob ARl Eaitdie rreLironih thedhrdisnt Thidn b irgrit
the regul atign.ci it 10f  Dbi r..turn- and tyrn- of I .
(P 100) 11 SEME{A0] ofeetbhEInEbuhEpP Al EP bl & I BRN R bffguie
AC current |jomd tlr LriCHi 4, _ devi ( ] I f
the Toad ( LESTrE AT i SR S, TECP b (HCBUTAL (8, b3S or

regul ate th%u‘i‘f@n@}ﬁ@siﬁ ahe |8adhea BRdsd e st @hit, phase angle of the
bi pol ar solid swtch unit (1000) conposed of the TRI AC, 102) The

bi pol ar solid gy sledwhnihtFI(GLA00) msirdopasers of: at | east two field

ef fect power conponents, e.g. a bipolar nodul e conposed of the netal
oxi de séfi condt:ﬁ:IfLGrctﬁ"rﬁhto[im%J pg Cirtcn#dnddato( Z( MpswETgh or consititslubnoad
gate bipolar transistor (I1GBT)bipolar solid switch unit; and through
the regul at isnmMarectham ome t ol tesiglivet iBpedpnes inGRctySdmpedancs- grd

15 and turn-off%izhase angl e (E{id??loo itself and with r ect to.the

current val GEPRENWEFROANEE ReiRg ERNNPSE N SETIGS, i PRraie] of dn sotigs and
d the t i I f I L101 bi pol ar...dr.i.vi

e S T
ur n_o - uf . -

of a1 eant G AR HIBQRL spliE MR BT 00 IHER CBnHBL i AYI COTRESAS

circuit 19f HMEYUA el icen and turn-of f phase angle (PD 100): which
is constituted by electronic circuit conmponents for inputting the AC

Cael . and vt (h fespest 4o the carront val e pacsing. the AC surront
solid switcﬁ unit (1001) and a unipolar solid switch unit (1002) being
reverse-polarity connected in parallel; the unipolar solid switch unit
(1001) and the unipolar solid switch unit (1002) are composed of one or

20  more than one of following solid switch units:

1) Constituted by at least two unipolar solid switch units (1001, 1002)
capable of controlling the turn-on phase angle, e.g. at least two
silicon controlled rectifiers (SCRs) being reverse-polarity connected
in parallel for forming the bipolar solid switch unit (1000); and

25 through the regulation functions of the regulation circuit of unipolar
turn-on and turn-off phase angle (PD101) itself and the regulation
circuit of unipolar turn-on and turn-off phase angle (PD102) itself
and with respect to the current value passing the AC current limiting

circuit device (Z10) and the terminal voltage value of the load

30 (L101), the driving voltage signals having different polarities are
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25 limting circuit device (Z10) and the term nal voltage val ue of
the |l oad (L101), a bipolar driving voltage signal is output to
regul ate the turn-on phase angle and the turn-off phase angle of the

bi polar solid syideRiiva] 61&%99_)’60 control The ﬂﬁ?ﬁidrpgtﬂﬁséi hapld drdl fthe
regul ating the resistance, the inductive 30 | oad containingthe

resistance or thﬁnC@ﬁqﬂiésEV@gleaﬁfmrmﬁ olargsdlite switehi wtiat@0 tly audrthe
by the AC power, or the load in which the inductive |oad and the

capaci tive | oadunigntlar solag sthechr esit{{ 802E connected in series.
FIG 11 is a_circuit_block diagram show utilizing two solid swtch

it £ 3t et e ool ol nd Tipniasaals i
e afch bl apiinich @t oAl Jieit
thereby {0 r egﬁfa?“é")t“ﬁé‘h%/BF{%EeV&IS%‘QPTBeVIﬁW ekt RO Bl 61 Lnane
current limti ngipcqlféf:E(?ltigggr\}#dgleﬁéﬁféé60%%'%%@1?8?1@? ﬁi‘%de I?p%’g%d?r@

more than one quer MONFNE hﬁaeﬁgmeseﬂﬁﬁgcaé \Re | BRRHANSSli@Nevitch unit
capacitive inpedance being connected in séries, in parallel or in

series and par all1@0)pgdpihevigiedhé eeghiation ferneaked tho regulemtirbuit
the load (L101) and the bipolar solid switch unit (1000) then

connect &8l i n paoAlingbolsi ttorm4os 46d AGrpofie phastinogle (PD10B) ptsied asd|thd
switch unit (1000): which is constituted by a unipolar solid swtch
unit (1001) andregulatipal airced] iod swipelar unirp-gnoard wenmyl phase angle

ni | (1001) - and{PH0aN 561 xAd BYHA TSaPEEHOHIC CqrTbys A d SOl S0 AR
one or 20 more Eﬂlargn fér‘nﬁ{ngf g%rlcaw J&i8 l(ﬂ(ﬁ\’ﬂr{c{: the' MihSinal voltage value
of the load (L101), the driving voltage signals having different

15 polarities are respectively output to control the turn-on phase angle

and the turn-off phase angle of the two field effect power
components which are connected in parallel and in different
polarities for respectively forming the unipolar solid switch unit
(1001) and the unipolar solid switch unit (1002);

20 -- Regulation circuit of unipolar turn-on and turn-off phase angle
(PD101): which is constituted by electronic circuit components and
normal-polarity connected in series with the diode (CR101}) for inputting
an AC voltage of a first polarity; and through the regulation function of
the circuit itself and with respect to the current value passing the AC

25  current limiting circuit device (Z10) and the terminal voltage of the load
(L101), a driving voltage signal having the same polarity as the unipolar
solid switch unit (1001) is output to control the turn-on phase angle and
the turn-off phase angle of the unipolar solid switch unit (1001);

-- Configuration circuit of unipolar turn-on and turn-off phase angle

30 (PD102): which is constituted by electronic circuit components and

20



1) Constituted by at |east two unipolar solid switch units (1001,
1002) capable of controlling the turn-on phase angle, e.g. at |east
two silicon controlled rectifiers (SCRs) being reverse-polarity
connected i &o?ﬁfa@r?(ﬁériﬁp&oﬁﬁéd’fbﬂ dnt ikl withathes@ioidé QYRY10D) ¥6¢ tnputting
(1000); and 25 through the regulation functions of the regul ation
circuit of wuni A6 veltagy of ascaodd tpwlarigf, andhthseugtn ghe ré@iation)funtdehfol
and the regulation circuit of unipolar turn-on and turn-off phase
angl e (PD 108¢ ditwet fitsadandt withesgspett tto theecarent malvalpassivgs ha AC
the AC current linmting circuit device (Z10) and the term nal voltag
val ue of t hEUrisad lsn(tLrngm)rputthrée\dpe\(Zi&S\%@ exfetegngﬁaf yowagmj the load

Chase. 35% E?Lﬁ@ilih%%ﬁiﬁg Sfait egéiigylgl]éﬁgﬁ’fap e, et oSty &o1ihg Wipply
i 1001 j i i i 0 :

i ot 3 enePle Pk %ﬁfkf‘?‘l@% Sufpeifatfibol SO Rhof iS¢ apele and
i 1002 L.al . .

uni t ( ) +R& ?ul‘ﬁogffjﬁﬁg_e%nlgzéﬂo ﬁ?@hnﬁ%?alf Lskd sﬁflchflPIg??}[I‘gf)%)dr Tt he

conponents belng reverse-po y conrnected in par

bi pol ar solid svibigeh (@R10(%:G9RIch B dnstikgtelithotiad ré@miyliey disiosad the
the MOSFET and | GBT serving as the bipolar solid swtch unit (1000);
and t hr ough ditde r ¢GR ldil)onakdinehe onmipbdlarhesolebubkatiicdn anitcu{ 10010 ok
uni polar turn-on and turn-off phase angle (PD101) itself and the
regul at lon cioroailtpoddripncpahested unmeoies andh tthe neghlatiswaeiecan gifau(ipplar
102) itself and with respect to the current val ue passing the AC
current |i mtﬂflhgncﬁnﬁjcﬁhlifﬂ'(lfg\lahéée @E&@)(upzﬁhoﬂée term nal vol tage val ue

8252? t o ar t*ﬁ@@mﬁﬁ?ﬂxﬁf 5&?4@%@5@%% Efﬂeaﬁﬁ?ﬁfyﬁ%é iR e
ani ch ar o congie SRR orhbndrini8iat R, SElelf T Rl PRI e

respecti vel ﬁogrgfamﬁag%ﬁgﬁicta%%% ;iﬁgggﬂeg@vit B0 Lol OBRNRAN it of

uni pol ar so Swi't egul ation circuit

uni pol aﬁstumg}maamhwﬁ@mq_fthrmﬁhaﬁwhﬁglﬁf@ﬂmz); which is
constituted by electronic circuit conponents and normal -polarity
connected i n sdtheementioncdheirdiivde foERPLNatime thepresistmgeegnthAGnductive
voltage of a first polarity; and through the regulation function of
the circuit lbadetdntaimdngi the riesistance ort bee ceapasitive alasd sestaining Hbe
AC 25 current |imting circuit device (Z10) and the term nal vo]tage
of the | oadresisenge ditepn by tlae VUU payeers Py g ﬁwéixlmgfh% ﬂ%%md%ﬂ@ralpﬁ'}i
as the uni pol eglr sol i dﬁﬁw tch,unit . 100#33@ s.outgut to coat.rol t he

turn-on phad@ddhgicaPaniiiven@ad Hantaining fis Esifignes 6PPRECHANS6rSH-
Lo moon b G UG 12 D, clrgyite D1SHE iR’ SE8Wing! uHRZRY Fhe bridge

rectifiers combining with the solid switch unit to structure the
synchronous regulation for turn-on and turn-off phase angle of the AC
voltage, and through the AC current limiting circuit device (Z10)
detecting the current value, to output to the regulation circuit of turn-on
25 and turn-off phase angle, and to regulate the voltage or current passing
through the load via the solid switch unit.
As shown in FIG. 12, it mainly consists of:
--AC current limiting circuit device (Z10): which is constituted by one
or more than one of resistive impedance, inductive impedance and

30  capacitive impedance being connected in series, in parallel or in series and
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30 (PD 102): which is constituted by electronic circuit conponents
and normal-polarity connected in series with the diode (CR102) for
inputting an AC voltage of a second polarity; and through the

regul ation d4nQel 8Ad ProtlRdCfdrdihg idonfktedia Wrldd B&GRRAIhEAChRower
current value passing the AC current Iimting circuit device (Z10)

and the tergourat andldmd€ iputherrhivad of thé boit)ge wctlfieyi(BR Mdl); age
signal having the sane polarity as the unipolar solid switch unit
(1002) is out putUnipolaorsaliel swhteh unit- pH)(Whasehimhgise canstitubed thyr onef ér
phase angle of the unipolar sqlid switch unit (1002); --Di ode
(CR101) : whneke tharcong of fotlewing sohd svéideh ity di ode, and the di ode

E]fjﬁlrg:l? salarit 32“’&?@'@@@3&@&&9 ééﬁapﬁl?ﬁﬁ SCkhatms {100} L grpatie of
i - . - D101) : - +Di

oo PRIk A PRI S AR B, bR é%t&al,le%ﬁagfﬁ%f (SGBY
CR102 j Sl osw | : S |
Conmoa eq " autd EntoehOHRY rafliafloRficliohnot the 8ehiafich OREHE off fhipidia

turn-on andyiiidir ahfl PRASST NS a(xf%’el@fl)lm)_ it38F ARNLIiPRNadsSddiCldl the

is for regulating the resistance, e i nductive | oad containing the
resi st ance aqurréritevalapamissingetheoAQ contat Hintitingherdds detece 1) arrhthizy
the AC power, or the load in which the inductive |oad and the )
capaci tlidve teomthadomolige ngpltibeof ébe slvadcd. thhnectdrtving seltags sigoal is
FIG 12 is a circuit block diagram showi ng utilizing the_ bridge
rectifiers @éppl &0 rgniiol Hhe Hergwm phasg eegleuand the tam-gk phase wegle of

synchronous, regul atii on for turn-on.an n-of f phase.angl e of th

Vol age are; ARBIURT Mokl St L1ant) nectapp BE sohanfeh Conbpoéd
detecting the.curr value, to output to the regulation circuit of
turn-on 25 rgﬁg‘f’ Er(ﬁeﬁﬁ‘)f phase angle, and to regulate the voltage or

current gase| g AN LASh UL NGy SR HARE R R Lyt
devi ce 16Z1Qwvitdilit (FOCPN & MOYFRT aRE IGBT; and through the regulation
function of the regulation circuit of unipolar turn-on and turn-off phase
angle (PD101) itself and with respect to the current value passing the AC
current limiting circuit device (Z10) and the terminal voltage value of the
load (L101), a driving voltage signal is output to regulate the turn-on
20  phase angle and the turn-off phase angle of the unipolar solid switch unit
(1001) composed of the field effect power component;
-- Regulation circuit of unipolar turn-on and turn-off phase angle
(PD101): which is constituted by eclectronic circuit components, and
connected in parallel to a DC output terminal of the bridge rectifier
25 (BR102); and through the regulation function of the circuit itself and with
respect to the current value passing the AC current limiting circuit device
(Z10) and the terminal voltage of the load (L101), a driving voltage signal
having the same polarity as the unipolar solid switch unit (1001) is output

to control the turn-on phase angle and the turn-off phase angle of the

30  unipolar solid switch unit (1001);
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or nore than one of resistive inpedance, inductive inpedance and 30
capaci tive inpedance being connected in series, in parallel or in
series and parallel and provided for being connected in series

between the AC poygre SQUfifier @Olfcvﬂﬂ@ﬁt i Rofishiabeedl byhat bFe’dglgffoul
rectifier (BRL0O1); --Unipotar solid swtch unit (1001): which is

consti t ut edrd@:)lifgh% dioday, énthBichotie ofC fpﬁi\i/@\/\/lrfjﬂltst@l'ﬂn(ﬂnﬂwgt prowided Sor
51) Constituted by the unipolar solid switch unit (1001) capable of

control | i ngbtimg tommeaed phaeeicartgl the A(gcumicht domtogncrouitetevice (Z10)
rectifier (SCR); and through the regulation functi on of the
regul ation %9 @St b@fconnr:p@ﬂato the AMompaxver saugeonndpsaevadeyl avitlpthe

(1:8|rlaeln': fsﬁe: &P&ﬁrd :“h i ec%éé%ﬂ%@foﬁ)ﬂ ko’ Eﬁ}légﬁé'rﬁwtw?g?@%@ for
control ¢ hetetfiniun AL plndr sOlie KD BFnTeR B%b%ea%@o%snﬁqé ufpfit fo the
uni pol ar so oﬁ‘ﬁzgz Edgﬁ'&cm}a%?g OrRaat Radyr RG] I ries;

rectifier ( power conponent ‘serving as

uni pol ar sol i d_Bigd tiebtiie} t%BR@@Z% whigh I‘ﬁ%ﬁgtzﬁﬂ@d' Tat aRdst fom

t hrough the regul atton function of the regulation circuit of unipolar
turn-on andrdotitpigd icthasendpedeideBBvitAlvo Tgaitf teamdnalst for resgiedig tiee

the current val ue passing the AC current |imting circuit device
(Z10) ard t A€ peamsdurcelandgehevalipat dérminals baving a0edle amddeathodg for
voltage signal is output to regulate the turn-on 20 phase angl e and
the turn- of@umgagdh@ RGopowes smitpe) &or sestifhingithe rﬁan@W@momyce to

conposed of e field effect power c one atio
circuit of mﬂ"&‘?l tSElWrFe@rﬁoaﬁ%I "Pu?%tpgﬁft‘) ﬂ%f‘sée%l@ﬂé‘ gﬁﬁ%‘f) OP\HHFI&‘HW

( ( d |
LZ(Q;{OFT ' ohEheH aBefeh AUl s SBiele REDIPIaghe Jﬁﬁ%ﬁcorﬁﬁg{ E’sﬁﬂ?‘g}ﬂg
an rou sel f and wi
respect tgh}/éng% a?tt N {ngﬁ)tsléf%bl‘?cﬁ ﬁw]ﬁéc%%lgr I imting circuit
devi ce (£10) aT'Hettﬂ%nh%ﬁQH rlﬁfcdi@hé Fo¢ rebuldt #eﬂ?éj 1é§1§9&3ﬂ)ce Qhé’ﬁhﬁhé‘lﬁlve

vol tage signal having the sanme polarity as t uni pol ar solid swtch
unit (1001)]dasl enpainit® Gentesibtante burtheoraphasvearighé angtaimiag the

turn-off phase angle of the
resistance driven by the AC power, or the load in which the inductive load
and the capacitive load containing the resistance connected in series.
According to the synchronous regulation circuit for turn-on and
20 turn-off phase angle of the AC voltage provided by the present invention,
the output driving voltage signal of the regulation circuit of bipolar
turn-on and turn-off phase angle (PD100), the configuration circuit of
bipolar turn-on and turn-off phase angle {(PD200), the regulation circuit of
unipolar turn-on and turn-off phase angle (PD101) and (PD102), the
25  configuration circuit of unipolar turn-on and turn-off phase angle (PD103)
and (PD104) can be constituted by the followings, which includes:
1)  Directly outputting the power signal to drive the mated solid
switch unit;

2)  Utilizing a photoelectric coupling device for insulation and

30 outputting the power signal to drive the mated solid switch unit; and
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30 unipolar solid switch unit (1001); --Bridge rectifier (BR
101): which is constituted by at |east four rectifying diodes, in
whi ch the AC power input termnal is provided for being connected in

series to the ﬁg Curtitng iabhisa0tah fothterdgn ﬁgg(a%i]cm ahfl 88tpueti p%tthe

connected to t AC power~ source, and is provided with the 5 out
term nal s havhig sipedecadiive tidateedbolidewdclpanrr source; for
rectifying the AC power source to DC power source, so as to output to
the uni polar solid switch unit (1001) and the |load (L101) connected
in series; --Bridge rectifier (BR102): which is constituted by at
| east four rectifying diodes and provided with two input termnals
for receiving the 10 AC power source and the output term nals having
anode and cat hode for outputting the DC power source; for rectifying
t he AC power source to DC power source, so as to output to the

regul ation circuit of unipolar turn-on and turn-off phase angle (PD
101) then further output the driving voltage signal to the unipolar
solid switch unit (1001); 15The nentioned circuit is for regulating
the resistance, the inductive |oad containing the resistance or the
capacitive load containing the resistance driven by the AC power, or
the load in which the inductive | oad and the capacitive | oad
containing the resistance connected in series. According to the
synchronous regulation circuit for turn-on and 20 turn-off phase
angl e of the AC voltage provided by the present invention, the output
driving voltage signal of the regulation circuit of bipolar turn-on
and turn-of f phase angle (PD 100), the configuration circuit of

bi pol ar turn-on and turn-off phase angle (PD200), the regul ation
circuit of wunipolar turn-on and turn-off phase angle (PD 101) and (PD
102), the 25 configuration circuit of unipolar turn-on and turn-off
phase angle (PD 103) and (PD 104) can be constituted by the

fol |l ow ngs, which includes: 1) Directly outputting the power
signal to drive the mated solid switch unit; 2) Uilizing a
phot oel ectric coupling device for insulation and 30 outputting the
power signal to drive the mated solid switch unit; and
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3)Utilizing a pulse transformer for insulation and outputting the
power signal to drive the mated solid swtch unit. CLAIMS 1. A
synchronous regulation circuit for turn-on and turn-off phase angle
of the AC voltage, wherein a solid swiaqmgit is installed between
an AC power source and a |oad, and a phase angle regulation circuit

is utilized], 3\ spnchrosbueresslayionedutdt €obrirh-oif atdeutnioft pitaghwmste of
g

angl e and turn-off phase angle of the solid swtch unit, so that the
si ne wavef or mhok@omltfget vehok€impawetidsouitcle unanistimstedletd betvoedmpan AQ
symmetrical wavefornms within the range in which the turn-on and | .
turn-of f phas@oavaylsesirpeiang slosdhavdauphgse engleaegulationecisguidis aibidized
t
é

80k Al o0 hE B P 105,
late th | t t by;. i ngl e- ph A

GHEMUAIE TN T e

to a load or f t t  whiche

R

which is COHSWf\}g{‘SE}nQYWﬁB% Qhe TaRBe! MAWHEE tAE theSicH aHE (UFRESHE Wise

I nductive i npedance and capacitive i npedance bei ng connected in
series, in pagables Uéﬁn%ns%@cfhr@iioa@@ pepaldted; ahd pymshdadusoredeiation
connected in series with the load (L101) and the bipolar solid switch
unit (1000) t kacudolrdaredn and oparafll ghaseiangle bé A€ Ao weartagey peeyided
--Bipolar solid switch unit (1000): which is constituted by one or
nore than one byfthicopresanhinestian, swint b applied: tolegnbaietihgot @ltage putput

i\;ﬂ);greug} t Cf) Ogg%idgiegg%gsﬁ(dl ](D)(f)W%I' %iogl'creeg); Ltonqgltilgk@gei gbolr)ogv%gps%%get,
for supplying power with stable voltage to a load or for regulating the
output current to the load, which mainly consists of:

15 --AC current limiting circuit device (Z10): which is constituted by one
or more than one of resistive impedance, inductive impedance and
capacitive impedance being connected in series, in parallel or in series
and parallel and provided for being connected in series with the load
(L101) and the bipolar solid switch unit (1000) then connected in

20 parallel with the AC power source;

--Bipolar solid switch unit (1000): which is constituted by one or more
than one of following solid switch units:

1) The bipolar solid switch unit (1000) is composed of a

bidirectional thyristor component capable of controlling the

25 turn-on phase angle, e.g. bidirectional silicon controlled rectifier

TRIAC (Triode AC semiconductor switch); through the
regulation function of the regulation circuit of bipolar turn-on
and turn-off phase angle (PD100) itself, a bipolar driving
voltage signal is output to regulate the turn-on phase angle and

30 the turn-off phase angle of the bipolar solid switch unit (1000)

25



25 turn-on phase angle, e.g. bidirectional silicon controlled
rectifier TRIAC (Tri ode AC sem conductor switch); through the
regul ation function of the regulation circuit of bipolar turn-on and

turn-of f phase angl@hFHIRPsf tHsSERIA@ bi pol ar driving vol tage signal
is output to regulate the turn-on phase angle and 30the turn-off

phase angl e of thg Phedipslaseblid sswitdle binitnf OGO @ompesploskdt kfast heo
TRI AC, 2) The bipolar solid switch unit (1000) is conposed of at

least two field ef ffeclt glfoatrpeweapoompanents,g.gaathipolarmedild eomposed
conposed of the netal OXI de sem conductor, field ef fﬁect tr nsi stor .5

(MOSFET) or the insl athed @giad m@dﬁarsemlaﬁ@dg@tsn ( @éT)e efld HARBBIGR
and {urn? 3?%"&222‘@4@?55%33?6 § Spodletsd ga’feoﬁ‘ﬁ%éiaf st (e g 8
;S)Ihgggl aInZI gug%oui hte Lbiatthgoltlggu@%h?lcﬁﬂ’igtq fw?'fOS@ﬁé‘tﬁﬁose ﬂltOfOff
bi pol ar € urn- Eheéﬁﬂ’éﬁﬁt%ﬁ? 0 AR TRACE e f&?;w RID) lﬁbffcﬂ'ﬁlpafar
constituted by el ecdri@imioCveithEYIdi ﬁ@l”ﬁ)é)fdﬁﬁéﬁt ft@rregﬁmtétﬂhﬁgtdrheopﬁ(f)hase

power voltage; and through the re uI ati unction of 15 the circuit

itself, and with respdetarid thheuavorephavalangl@agsiieg biidaASobidr switth
limting circuit device (Z10) and the term nal voltage val ue of the
| oad (L101), a bi pairdt (FG00)ngovopesgle of @ialleas dwopdieldo eftagtl apwer
the turn-on phase angle and the turn-off phase angle of the bipolar
solid switch unit (CKOOPPRCIESThe nentioned circuit | s for regul ating

t he resi stance, the |nductLve | o |n|ng the |st ce, or the
capaci tive | oad Resl Flﬁpngj’“i%‘ét r‘:gsjlbéﬁ’% e‘H'lnl naIB P | angle

cont ai ni ng e PIODE AHEENCR, Berffifed "By Eei08E s t‘*‘ﬁ%fﬁ@ﬂ?% i for
regul ation ci gayldiy %etA@n?We?%hIa Enaﬁafthmt}?é‘% [8fioh rfﬁn@t‘hﬁ%n of

vol tage as cl ai'ne n cl mhere S co |gur|n

regul atiyon foghd Eﬁch}tr flsQf @{tﬂ%ﬁtm@éﬁe@% ﬂhaecamléﬁr oéme(%wsmgmmé AC

to the bipolar solid switch unit, which mainly consists
--AC current Cieht hgniinge vircuiteddiee (Z10) :anvhilehtdraniaahsbitage achliny of

30one or nore than one of resistive inpedance, inductive inpedance

and the load (L101), a bipolar driving voltage signal is output to regulate
the turn-on phase angle and the turn-off phase angle of the bipolar solid
switch unit (1000);

20 The mentioned circuit is for regulating the resistance, the inductive
load containing the resistance or the capacitive load containing the
resistance driven by the AC power, or the load in which the inductive
load and the capacitive load containing the resistance connected in
series.

25 2. A synchronous regulation circuit for turn-on and turn-off phase angle of
the AC voltage as claimed in claim 1, wherein it includes configuring
the regulation for the turn-on phase angle and the turn-off phase angle
to the bipolar solid switch unit, which mainly consists of:

--AC current limiting circuit device (Z10): which is constituted by

30 one or more than one of resistive impedance, inductive impedance and
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capacitive i npedance being connected in series, in parallel or in
series and parallel and provided for being connected in series with
the load (L101) and the bipolar solid switch unit (1000) then

connected in @%%%%ih%\l;\:ﬁ}ﬁﬂ&éﬂé&% lﬁéi‘ng%ﬁmg%géf Efsefes, BhPodallcB O iifl series

swtch unit (1 I's constTtute one or nore than one of

fol I owi ng sol hildsyiraflbl WAkt provided Hor Wiced @onseticd hwsédbs writh thé0oa
is conposed of a bidirectional thyristor conponent capabl e of

control ling tflel®ly mah thtasipodarglselideswitchi dinite(lf@Malthei |dormected in
controlled rectifier TRIAC (Triode AC 10 sem conductor swtch);
t hrough t he cpardllplvatth dhe AfaPovesr soure¢ie configuration circuit of

bi pol t - d t - of h D200) ,itsel f,,  a bj

brpol S jurnon and turn oty ahase anglg aptenel el s Bpola
comosed of 't AoPAMAE orgrr b Sk Ak iles " Zbiod) . (#Dl02)
Swi tchuni ¢ ( 10007 2 PMr/ BB SEAFE BODED phphSEy RURF bRYpER A
conponents, e.g.¢ Jﬁé??béfnﬁ%'ﬁ%a?%?ﬁ?éﬁc@ﬁtr?ﬂﬁlg'ﬁjﬁ@furﬁxéﬁ hase ang(lje,

sem conductor fie ect ‘transis MOSFET) or- 20 the integrat

gate bipolar tragg shifirdctidhhl ; siHoon t dvravslied hectifief i BRIACU qTriode AC
function of the configuration circuit of bipolar turn-on and turn-off

phase ahgyl e (PD26@hicdrshidtor awitq)l dhrarghviting oooifigagetion ghuadctiom of the

output to regulate the turn-on phase angle and the turn-off phase

angl e of the bi pedatiggsitian swauih ofinbipofaro bmn-en it durothiphagse angle

(5Br01) " 7bi0g) CHRPDN) SReTt aaPberabt ainet Yo Bbdh sl 1 Aol @ zulate

Cont1 qurat on ot Ul o BBl 3 AR, LUTTIBLL AHRSS 308 oo

} Eﬁg: ;[ iogg the ACRRY&WIYY ﬁﬁ‘ﬂeﬁ OBU? CBH{p%légH difieCPRABY 'iﬁltdeQ?l the zener
15 diodes (ZD101), (ZD102) which are reverse-polarity connected in

series;

2) The bipolar solid switch unit (1000) is composed of at least two
field effect power components, e.g. a bipolar module compose of
the metal oxide semiconductor field effect transistor (MOSFET) or

20 the integrated gate bipolar transistor (IGBT); and through the
configuration function of the configuration circuit of bipolar turn-on
and turn-off phase angle (PD200) itself, a bipolar driving voltage
signal is output to regulate the turn-on phase angle and the turn-off
phase angle of the bipolar solid switch unit (1000) composed of at

25 least two field effect power components, through the zener diodes
(ZD101), (ZD102) which are reverse-polarity connected in series;

-- Configuration circuit of bipolar turn-on and turn-off phase angle

(PD200): which is constituted by electronic circuit components for

inputting the AC power voltage; and through the configuration function

30 of the circuit itself, a bipolar driving voltage signal is output to regulate
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300f the circuit itself, a bipolar driving voltage signal is output
to regulate the turn-on phase angle and the turn-off phase angle of
the bipolar solid swtch unit (1000) through the zener di odes

(ZD101), (ZD1@g)whidgihpRie ar%w@ra%ﬂmlt%&ﬁldffiﬂ%@%g}é dbPtIRERIRIar solid
(ZD102y : 5

--Zener diode (zZD101), which 1's constituted by at |east

two zener di ogigiichnader$eopptiaobuih wennawirediodes Y B3l ), ¢ZIHRRY whicig

the bi polar voltage differentiation, and is provided for being

connect ed i n s@riessrdzepalaeity @ohnpotedrindseirigisng vol t age si gnal out put

termnal of the regulation circuit of bipolar turn-on and turn-off
it

phase angl e (PD -tdencaddode KZpYIHY, {7 : welnichgls sprsidiitadhbitat least
s L e B ek o et O 0BG
(zZD101) ,° (zD1 - i

havi ng t he sa%e erfohrranc ~ The. nentioned circ i;[i is for regul ati g
the resi st anceiPoislevPliaee o Verabia ottt f RESYidsd f0%; i coeCtad]
capacitive | oag.:¢o i 0] . esgl: RV . r

capact {1 ve 10t SOBLEL U8 UiBEL eSS hANCRIdEk XS0 obARUATERIEN of 8c
FegUl a1 on ol R R o B R 00
vol tage as clghdadbipolad dtivink vehegeisipndl inpok yeesinal idfl thersipbir solid
bi pol ar solid switch units for structuring ?ﬁe synchronous regul ation
for turrpon aswitthnmibff0Gaske apgbediate (AP 1AC)y(IDagR) cahitshrepdactd
20consi sts of: --AC current ljmting circuit device (Z10): which

i s consti t ut eldy Bybiditectipnalpranerhpde haviig thassame perforpedsste,

i nductive inpedance and capacitiye inpedance bei ng connect.ed in
series, in pafgﬁ PasntaRngdCERiL i3 ToikPERAtANE dhe ErIStaRety tg‘@dngB?“B%ilﬁ’Pgd
connected in series wiih the |oad L101) and,the bipolar solid
o tch anit | (SoUeiRALhS crsisianb e TRe saparitive TRadrPidnis s SRidttce
sour ce; - - Ri: | A i.LC it PR o 1S 1€ j

by = uni pol ar Cugrh BYBEAR S PraBh oad d kb Int SeFAERAd i the

i (1692), behggiepysissconhyhpesbaseked dpotaia telosie
unit (1002)3 anesynchronous regulation circuit for turn-on and turn-off phase angle of
the AC voltage as claimed in claim 1, wherein it includes utilizing two
bipolar solid switch units for structuring the synchronous regulation for
turn-on and turn-off phase angles of the AC voltage, which mainly
20 consists of:

--AC current limiting circuit device (Z10): which is constituted by
one or more than one of resistive impedance, inductive impedance and
capacitive impedance being connected in series, in parallel or in series
and parallel and provided for being connected in series with the load

25 (L101) and the bipolar solid switch unit (1000) then connected in
parallel with the AC power source;

--Bipolar solid switch unit (1000): which is constituted by a
unipolar solid switch unit (1001) and a unipolar solid switch unit
(1002) being reverse-polarity connected in parallel; the unipolar solid

30 switch unit (1001) and the unipolar solid switch unit (1002) are
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conposed of one or nore than one of following solid swtch units: 1)
Constituted by at |east two unipolar solid switch units (1001, 1002)
capabl e of controlling the turn-on phase angle, e.g. at |least two

silicon cont r%b@bs%a%ﬂéﬁ@{sﬁlﬂ&@@ﬁanwer& RN S RMPEWIKh GaRRect ed
5 in parallel r formng the bipolar solid swt unit (1000); and

through the regulCRistirutedrisy aohasefiwohenipeli slidswiichauiits EF00L, 1002)
uni polar turn-on and turn-off phase angle (PD 101) itself and the
regul ation cir cucapaflevat poirdroltingnthen taimdon uplmesef fngleasegamgl least two
(PD102) itself, the driving voltage signals having different
polarities are 1@111q0@swﬁt81\}@d ye@iﬁ@ﬁt(%@ﬁd?ﬁlﬁﬁlfet’ﬁl@etmlﬁﬂbﬁ cprageted

I dth -of f ! h, i . ljd i i
(1001 “and the. ult goaHELERT dOBRG HhgrpPoloBoNd. oy teheiihi@OOa) and
are composed of tropgiaheltRuli FuRRaRs Gioterrelbtaniel fhbied ibalpe

posec ; | f o . !
i toh unit (10BN S R B Pack ahle (BT ODFIGHINY (idiedhiation
and | GBT servi ngcagulther thﬂitlﬁré t@gﬂégﬁa@ﬂ%ﬁ@ﬁ@ fhasd 00)e (RDM O2)riestah

t he regul ation functions o It of unipolar
turn-on and turntied f dphaag anelkgpd PEighdly Hasédd <Offernd thdarities are

regul ation function of the regulation circuit of unipolar turn-on and
t urn-of 10 phase angipec{iPBlylaR)tput stel fcontdod ihei vimgonophasye avighmadrsd the
having different polarities are resgect iively output to control the
turn-on phase antja-affdohase angle-offthe pimagelassglid sovitemuntt(d O0ilgjagd the
ef fect power conponents iich .are conn ed in parallel and in 25

di fferent pol ari HREQ %Fé’,\ﬁ‘é%‘é&h U@lt;hgéﬁ)ﬁ ng the unipolar solid

Requl at o of Pdurte BRTRAE sPHE Rt LAY AOgRe prigtRE)kp i pwisch
hor v “porar £y BBEL00EF, e, BFRAGRR ot WSt SOERIER R powe
30i nput §5ng an AGoMdrRHes Béi_rgcféxfeﬁe-ggllaf%ifgteﬁn@@?ed B paeiilel B8 form the

regul ation function of the circuit i1t nd wth respect to the

current val ue pabgidlar sbHJASvIRGH et (1000) ieng tierisipotard@widete céifhosed
and the term nal voltage of the |oad (L101), a drivi n? vol tage signal
havi ng the same pblthe IMODSIEEThendibGROl aerdogiad thei bipolamsalid 30a0th it
output to control the ] . .
(1000); and through the regulation functions of the regulation
circuit of unipolar turn-on and turn-off phase angle (PD101) itself
20 and the regulation function of the regulation circuit of unipolar
turn-on and turn-off phase angle (PD102) itself, the driving voltage
signals having different polarities are respectively output to control
the turn-on phase angle and the turn-off phase angle of the two field
effect power components which are connected in parallel and in
25 different polarities for respectively forming the unipolar solid
switch unit (1001) and the unipolar solid switch unit (1002);
-- Regulation circuit of unipolar turn-on and turn-off phase angle
(PD101): which is constituted by electronic circuit components and

normal-polarity connected in series with the diode (CR101) for

30 inputting an AC voltage of a first polarity; and through the regulation
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5 turn-on phase angle and the turn-off phase angle of the unipol ar
solid switch unit (1001); -- Configuration circuit of unipolar
turn-on and turn-off phase angle (PD102): which is constituted by

el ectroni ¢ ci i} o) Nt s~ @n ri e i eyl
with the i oudipeief APAREN Rodi HOAr T ROUR! IdapoeBoME durfriCrake

pol arity; and paksiagothet A reegrdnatliiting Rétcudin detideh€Z thy andtthetteedinal
and with respect to the current val ue passing the AC current limting
circuit devi cevolge)obitiae tbad t(RAMilnab dovinggeolibge mghalabayingOt)e same
driving vol tage signal having the sane polarity as the unipolar solid
switch unit (podatyias tha potpaler solid surtahounit {d 0Dl) is entpHdecanitplthe
and the turn-off phase angl e of e uni pol.ar, solid switch unit :
(1002); 5 - BHGHEN( 16}1151%@51%%%@&? phasangle ﬂét%émm@lﬁﬁ&ohd
di ode, and the_dj ede o and the unipolar solid switch unit
Eirh ey’

(1001) are nofid onnected in series with the regulation

i i f 20uni . - Of fi 4 .
“Di ode (Cr102): wheonaedraaR HRILHF ool aPlBRR R IR Pidsc angle
di ode (CR102) (ppd (e whicROlQlconglilfled by Eledtbbhic( t8Re)t BbRponents and

nor mal - pol arity connected in series wth the configuration cCircuit of
uni pol ar t ur nnepmanddarity ofdnitisd BNHRidsPRvitA2)the 28Tdde NETR10DEdfor

circuit is for regulating the resistance, the inductive | oad

cont ai nildg t héenpetsingt eceAd voleagrapalcid i seeohdagadaritygi mindg thteigh the
resi stance driven by the AC power, or the load jin which the inductive
| oad and the tegulaiionvBincsion ebmlaichichy tself mesh wttheespesh e dhedurrent
Curnof f phasdWRITESHNE (e AC GoeRbIIHLIE Fifgit i dPerai@D) and the
ther el 1 nELHBES, SARLAUS R 08  SOHAS LB SRERATYE he
consi st of: A BATARY! b e LAAE Wi SRMEE kARl 00 E odhut 10

15 control the turn-on phase angle and the turn-off phase angle of the
unipolar solid switch unit (1002),

--Diode (CR101): which is constituted by the rectifying diode, and
the diode (CR101) and the unipolar solid switch unit (1001) are
normal-polarity connected in series with the regulation circuit of

20 unipolar turn-on and turn-off phase angle (PD101);

--Diode (CR102): which is constituted by the rectifying diode, and
the diode (CR102) and the unipolar solid switch unit (1002) are
normal-polarity connected in series with the configuration circuit of
unipolar turn-on and turn-off phase angle (PD102);

25 The mentioned circuit is for regulating the resistance, the inductive
load containing the resistance or the capacitive load containing the
resistance driven by the AC power, or the load in which the inductive
load and the capacitive load containing the resistance connected in

series.

30 4. A synchronous regulation circuit for turn-on and turn-off phase angle of
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5 one or nore than one of resistive inpedance, inductive inpedance
and capacitive inpedance being connected in series, in parallel or in
series and parallel and provided for being connected in series with

the load (L103e ayd \fdl%g[téih@@b?sﬁnﬁﬁ {rfl cRibh & widirkid itoﬂf&ludékeébnﬁ%uring

connected in parallel w t he AC power source; 10--Bipolar soli

switch unit (#@983gulwtios for she omsi-oh wineldtheytuanwit ghbee aagldsdostwd sblid
unit (1001) and a unipolar solid switch unit (1002) being

rever se- pol ar swytchamiss; tvellichrmparlgldogisists b€ uni pol ar solid switch
unit (1001) and the _unipolar salid switch unit_ (1002 ,%r,e conposed. of
one or nore than-dHe @irrew) liguting weguib deswicect L tehichyis qonstituted by

Constituted by at l|east two unipolatr solid swtch.units (1001, 1002
capabl ¢ of coRPFAITAEE thah CBEOlofSiHRGeIBRgances igducive BRDE RS th

" parar or + IRTREBe BTER R SHAGH R Bl SPIRGEIRS
L Ooh L o B, e AR BRGIG TP ehil? SGARELYY B! LoRAEIRY iy Bbad

and the confi gEEGU %dc'*tﬁé%ibo%' gblid! swiehahity (1000Y eRerdtbrindbiedfih
phase angle (PD 104) itself, "the driving voltage signals having

di fferent pol gafg}l@wiah;eheg{b varedonrogtt put jthrough thga zener di ode
(ZD103) and the zener diode (ZD104), to the unipolar solid switch 25
unit (1001) and taBipolaar setiki dvdtdht amiun{ H000d00Rhidlorisr eopeidtrited| yy a
controlling the turn-on phase angle and the turn-qoff phase, ang] e of ,
the uni pol ar gamiagvﬁqh_sﬁ suriteh (aub)1 O8hd @ polwrpelari sokdi PERChunppit
ini pol ar ol 1 614X Bringoliiarse PORTUAFehdckpRdRa UR st Eaubihaley solid
o ST TeCt BONEE ATRIPA 00 8, LEESOE RORAHCROIRCT PP ar
o poLar ol e ol A ASSEET AR ST AR S ffBrbNeeL o
the confjguratiolonstituted by at least two unipolar solid switch units (1001, 1002)
capable of controlling the turn-on phase angle, e.g. at least two

silicon controlled rectifiers (SCRs) being reverse-polarity connected

in parallel for forming the bipolar solid switch unit (1000); and
through the configuration functions of the configuration circuit of

20 single-polarity turn-on and turn-off phase angle (PD103) itself and
the configuration circuit of single-polarity turn-on and turn-off

phase angle (PD104) itself, the driving voltage signals having

different polarities are respectively output, through the zener diode

(ZD103) and the zener diode (21D104), to the unipolar solid switch

25 unit (1001) and unipolar solid switch unit (1002) for respectively
controlling the turn-on phase angle and the turn-off phase angle of

the unipolar solid switch unit (1001) and unipolar solid switch unit

(1002);
2) the unipolar solid switch unit (1001) and the unipolar solid switch

30 unit (1002) are composed of at least two field effect power
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5 circuit of single-polarity turn-on and turn-off phase angle (PD
103) itself and the configuration circuit of single-polarity turn-on
and turn-off phase angle (PD104) itself, the driving voltage signals

havi ng different cBﬁiﬁdﬂé‘ft@%eﬁfgeré\%?;ﬁ@gglE‘tig YeotHeRtdd id PapHBd) thiTerm the

zener di ode (zZD103) "and the zener dio 104), to the unipolar

solid 10 swi tchbimélar d0d1swhold vrie( LE0MOkar. thel bigota tnalduldicomposed
(1002) for respectively controlling the turn-on phase angle and the
turn-of f phase awndlthedQ$EETvwand i6RI séfvng gsother bipordoselid switdhc hinit
are connected in Earal lel and in different polaritjes; --

Configuration ci {£099);emdihirpeghihe gentighraiinn fundiLasiss oleseonirgation
ey oty EihiisbanilE il GinSE B chbsih F SRR B 1ho
cont i gur ot Lon T uleel ot heneonfigindton Pl 85 S5l fygp-on and
(100%) 12750° ouruifOF, Past dfeiBbPT0MS RAE uRP hilinl LaRa8! dignals

turn-of f phase anghgmoHiffhenypobaitdss @ 1ie§g§é’ﬁ\§él? Stitplit, ((ABRIDK the zener
Configuration circuit- of unipolar turn-on and turn-off phase angle

(PD 104): which idsod®(ZD 1t0B)ethdyhekestr divde (ZDd0UY, notponeipslaardlid
normal -polarity connected in series with the diode (CR102) for 25
inputti hg an AC welitchgendf (K)GEcend thel anipofar antidt swatehhunite(1002) for
configuration function of the circuit itself, a drivi n%M\E/lol t age

signal having theespaebively sontspllingt e twinpen sphassl pagkwandnthenfyrn-oft

(1002) is output to control e turn.o se angl e and the turn-poff
bhase) angl o of t RBISRABEIGIOLSBIG BVCWiekhBlEEE Ot s OmpeNeR, qdich are
(CR101): which is constit.uted the.r i fving,diode, and the diode
(CR101) and the ﬁﬂpBg?tﬂ{ IEd?r%faﬁgl/ﬁ“%‘le aﬁ&?feﬁﬁg%m ¥ nor mal -polarity
connected in serie ' r lat ¢ on: ¢j ' [ :
Connect o0 v Ser CEE i FARESE AR RIACHLD:Of oHBRLAIT bHA Al
constit yged bgPUlﬁ‘)}g?%hchﬂ N9 cdhsffied@nsy dedthionid efeuitCRIRPormRAl bhe
uni polar solid swtc¢h unit (1002) are normal -polarity connected in
series wth thereaipdarnat i enmdotedii in oferivy polthr ther dicde af@R101) for

turn-of f phase angle (PD 102); --Zener diode (ZD103): which is
constituted bynpimtinpenan dOdeditagengfzemefirstol palgeitef f and ohrouigh  the
forward bias %i()?l%?gu];‘gtrion function of the circuit itself, a driving voltage signal
having the same polarity as the unipolar solid switch unit (1001) is
20 output to control the turn-on phase angle and the turn-off phase angle of
the unipolar solid switch unit (1001);
-- Configuration circuit of unipolar turn-on and turn-off phase angle
(PD104): which is constituted by electronic circuit components and
normal-polarity connected in series with the diode (CR102) for
25 inputting an AC voltage of a second polarity; and through the
configuration function of the circuit itself, a driving voltage signal
having the same polarity as the unipolar solid switch unit (1002) is
output to control the turn-on phase angle and the turn-off phase angle of
the unipolar solid switch unit (1002);

30 --Diode (CR101): which is constituted by the rectifying diode, and
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10 being connected in series between a driving voltage signal output
termnal of the configuration circuit of unipolar turn-on and
turn-of f phase angle (PD 103) and a driving voltage signal input

termnal of t )] 1 ileh i L] 1+ df
(TD1043: ahi hiE; SRA0 @R 20L) HRhENudlal I syindENic AR ) are

vol t age ef f ectiomnalt pelatiey veotnditad ¢ ogleidprwhhi ag: cepneai@d ¢ifcuit of
series between a driving voltage signal output termnal of the

conf i gur at i onuwipotar turefonuandulirarotfuyshmserarmte (PDX619f f phase angl e
(PD104) and a driving voltage signal input termnal of the unjpolar
solid swtch uni+Die éﬁRlﬁvhwhiﬁhtlsmtwtﬁdm thes recdilying dieds.nand

Egﬁaliief Litea{'%%@ EE&L%? (WIRLOE eneE ns: Hnieolar Pl syvida ek polloe) are

t [ ' t i.nduct i | oad and th it | oad . .

cont i ni ng o Tea BOEHEE Ginurddh i VT WA, gyt of

regul at i on iy Gl it O M PLANGA MR Ofp IRER 9701 € Of the AC
mdi, erein 1t 1mclhudes

vol tage as cl ai in clai tilizing the

bridge rectifierszcaubi gidig ‘;{EZ]blmgz S@IHiehSYY (&dhstitulted Oby the zener

structuring the synchronous gulati'on circuit for turn-on” and

turn-of f phasgicaighevihg thmaACredldorgetfemi oh thei fdiwaendiss diotle for
30--AC current limting circuit device (Z10): which is constituted by

one or Ifore thamgooennécieesisseves bpadecc e, divdugtvoltagepegaak euspiat
capaci tive inpedance being connected in series, .in parallel or in
seri es and pateamisgl afdths epnbigaraisen skarayt obrndpelked tipn-sey ped turn-off
bet ween the AC power source and an AC jnput term nal .of the brid
rectifier (Bmﬁme; izl LPTH0 an Solivingy olhee mign it terypnghOf the
constituted b one o pre. tQan.gm_fol lowing solid switch units:
1) Constitute B ?Vﬁ]&f’ M4 witch unit (1001) capabl e of
controlling the tyrn-on loEry. € Bl bd C | {.ed .
rectifier (S_(:R);_gr?ge? h%i%%ie@@qro? i ahish 4 e ERE, Y the zener
regul atjson cigigied hh@i ééﬂé}obé'ltagéé @fﬁfbtaﬂfd thHbeQMrcP'lﬁé@lcﬁtB%'gefor

(PD101) itself, a driving voltage nal 1s output to contro

turn-on phaseh@imgl eopndctddein yenedf behese adgihvengfvaélhegeniigaboutput
solid switch unit (1001) conposed of silicon controlled rectifier

(SCR); 2) theterimehdl efff #ut cpolgurathopanisntit s¢ruriipglaasgurirenuang dliem-off
solid phase angle (PD104) and a driving voltage signal input terminal of the
unipolar solid switch unit (1002);

20 The mentioned circuit is for regulating the resistance, the inductive
load containing the resistance or the capacitive load containing the
resistance driven by the AC power, or the load in which the inductive
load and the capacitive load containing the resistance connected in
series.

25 5. A synchronous regulation circuit for turn-on and turn-off phase angle of
the AC voltage as claimed in claim 1, wherein it includes utilizing the
bridge rectifiers combining with the solid switch unit for structuring the
synchronous regulation circuit for turn-on and turn-off phase angle of

the AC voltage, which mainly consists of:

30 --AC current limiting circuit device (Z10): which is constituted by
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15 switch unit (1001), e.g. MOSFET and | GBT; and through the
regul ation function of the regulation circuit of unipolar turn-on and
turn-of f phase angle (PD 101), a driving voltage signal is output to

regul ate the HWeNyOMmARBARN MG 6F ?éb‘ijsthhaeimﬁéd{mﬁeﬁ iﬁ&ﬁ@@v@?ﬂp@d@ﬁcé had
uni pol ar solid swtch unit (1001) conposed of the field effect power

20conponent ; capacitiR%gilli%@édaIneClbéiﬁgi dorofectsd] pokaétied, uhnpaallehdr in series
turn-of f phase angle (PD 101): which is constituted by el ectronic
circuit conpoaadtmmraiel andypraeidetidior beimgcoonexdeddd sieniepdreawieeh the AC
DC output terminal of the bridge rectifier ¥BR102 ;..and through the
regul ation fueweasrsogrce pad 2 A aput tennziant ohthe Mridgeresihber %BB\hOdé;

7 o Tl S BB P e B Pl
i t it t i pot id.switch i 1001) i
Lo | TG o SRR T (Rl
enate o 1S 3 POl Gyl Syl SR, i 2 BOLY Sl of

di odes, in whi chpbﬁﬁoﬂﬁl%%@&ufﬂlaﬁtpﬁe&m@b, b, RV ednt@i]deeidigifier
connected in series to the AC current limting circuit device (Z10)

so as to be conngSCRY; adttheowh peyesgidatioadinetion icf theaepdéation tircuit
the 5 output term nal s havi ng anode and cathode of the DC power
source; 1 or rect of yamigpalde tih-powands tuneeftt ph® pogle SID10¢) yselhsa
to output to the unipolar solid switch unit (1001) and the | oad
(L101) connect eddriyirgniadtage signphdfe opgat to eenipeRtlpp jurngandphass angle

tituted by at |east f 10 rectifying di i ded W
fup i nput ter i nnd AGLuREEd DAY Ak B DaGE Bl R RereA )
otrees for eoeroMHGRNY SELHRRER SRR BTEASRIE, "ot e,

source; for rect r source, SO as
t tput t ti i i i I 5 : - :
phase. angl o ( P 15 1R EFRGE M SPmptRR’ Sirytdld e Mm@ NnipdIdr Sblid
signal 9 the unsRelAr vl i(doemM,t el UMOSFEIOIand IGBTbe%ﬂ;(rjtthﬂ the

circuit 1s for regulating the resistance, the inductive

?g glt :ut 2 In 22 f:l ?iev re ﬁé%ﬁhﬁbﬁefuﬁbtibha)ﬁma&ig&lﬂam)ﬂ oduitastt @nipiodgr tre-on and
y the AC power, or the load in which the inductive
20 | oad and the tapaofft phase amgleddid b0 h), rgdtineng esilapeardgnaloisnestped to
$osertes: regulate the turn-on phase angle and the turn-off phase angle of the
unipolar solid switch unit (1001) composed of the field effect power
20 component;
-- Regulation circuit of unipolar turn-on and turn-off phase angle
(PD101): which is constituted by electronic circuit components and
provided for being connected in parallel to a DC output terminal of the
bridge rectifier (BR102); and through the regulation function of the
25 circuit itself and with respect to the current value passing the AC
current limiting circuit device (Z10) and the terminal voltage of the
load (L101), a driving voltage signal having the same polarity as the
unipolar solid switch unit (1001) is output to control the turn-on phase

angle and the turn-off phase angle of the unipolar solid switch unit

30 (1001);
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6. A synchronous regulation circuit for turn-on and turn-off phase
angle of the AC voltage as clained in claim1, wherein it includes
configuring the regulation for the turn-on and turn-off phase angl es

to the solid 25--?3%8@@ ﬂé@ﬁﬁe?‘{!ﬂl'{f@ﬁ):%ﬁbﬁ he &sndgtddedyi At 645t four
whi ch mainly consists of: --AC current limting circuift device

(Z10): which kectifyinsg idicdead ibyvloich the AOr sowbRiInmUtecahingsh proviled for
i npedance, inductive inpedance and capacitive inpedance being
connected i n beingsonnectpdialstats to tha Ade ciasns Oanidingaeiatuie devaed Zddg
term nal thereof is connected to one term nal of the AC power .
source, and t e asttRdrc connedigd te e S pawebsdceeand ds pepyisledywith the

8 L gl AR L P
ifi BR 101) .i i A

5t L R A G B OEL e L A

by ‘one o mor e, (et e o' SLAGHLIR. RIGKS S AEEINS LE10) coppected i

control ling tRerbyrn-on phase angle, e.g. silicon controlled
rectifier 10 (SCR); and through the regul ation function of the

regul ation circukBrifgenicpafier (BRMODN wihdch Uk nemdstitpteds byanglleast Plour
101) itself and with respect to the current value passing the AC
current 10i mi t rewfifying wliodeseand eprioXidyd amidh ttheo timpun teaminalst Bogerocaivieg
of the load (L101), a driving voltage signal is output, through the
zener di ode (HEL0BY, poveen sous rad the eWipHE olerpHRsls haying amedenand

-off ph f the unipal lid switch uni
Composed of SPRIGE GohOHOMUIE B (D opopisrgousy! Ha Fraring: e\
' i pol ljd switch unit (1001) . .
g voSPET e Dy TG B sBhsd? e e Sk N
regulation cl peilhfy gf Hhligta tutdtbl Qﬂdaﬂ%nt-Hff“pﬁéE? %l?gj\g @f}ghgli Rien

101) and with respe e current val ue pass rren

l'im tingscircyfheevugsut ﬁfﬂeoﬁri@g\?%;\gfltég%’ @ig{tﬂa tt‘cﬁotﬁeaﬁﬁiﬁtﬁhﬂ%oﬁﬁ §Wech

| oad (L101), a driving voltage I'S outp hr ough the zener

di ode (ZD103) unitq(106€dy) ate the turn-on
The mentioned circuit is for regulating the resistance, the inductive
load containing the resistance or the capacitive load containing the
resistance driven by the AC power, or the load in which the inductive
20 load and the capacitive load containing the resistance connected in
series.

6. A synchronous regulation circuit for turn-on and turn-off phase angle of
the AC voltage as claimed in claim [, wherein it includes configuring
the regulation for the turn-on and turn-off phase angles to the solid

25 switch unit combined with the bridge rectifiers, which mainly consists
of:

--AC current limiting circuit device (Z10): which is constituted by

one or more than one of resistive impedance, inductive impedance and

capacitive impedance being connected in series, in parallel or in series

30 and parallel, and one terminal thereof is connected to one terminal of
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25 phase angle and the turn-off phase angle of the unipolar solid
switch unit (1001) conposed of the field effect power conponent; --
Configuration circuit of unipolar turn-on and turn-off phase angle
(PD 103): congd LAkt gowr%%&éé O thé 'dtHbE tGPARANSALR AN &51%&@@ in
for being connected Tn parallel’ to the DC output term nal of

bri dge 30rect kéiies WiBRIRd Joad GL.OOON fdihkeacions itg uhatA@rmﬁaunctéﬂr@macbfoﬁthe
circuit itself, a driving voltage signal is output, and through the

zener di ode (BDli@E)rectuﬁecc(ﬁRkﬂl)g hadttherothar ﬁt(ésnplam@rmmmidof tiee bridge
turn-of f phase angle of the unipolar solid switch unit (1001);

--Bridge rect r¢qtfier GRRIG1) iswgsingrectes] borke iathereterpyinat of dhet Alopowes
rectifying diodes and provided with two input termnals for receiving
the AC power §9¥<€e and the output terminals having anode and cat hode

Lour oo Dot b SonmBoRa LS St bl DB Ty, WP id PRnfip el R pe or

unit (1001) a | e-polarity

10t ur n-on andH&u&ﬁﬁ%ﬁw%(gf;g&adﬁgﬁg%ﬂﬁBégt%h Lﬁh&?Zener di ode (zZD103):
which is consqytwo?@,nhyteuhs Zﬁféehngb(ﬂﬁﬁ o @9\!1?&1”%11"‘?10@9)3 EBBFGF of
or the forward” bias diode for being connected in series betwee
driving vol tage sbgtralliguthetutrebnl plalseodngdlbee @oniligen @bhaolleidr eaeitificr
of wunipolar turn-on and turn-off 15 phase angle (PD 103) and a
drivingl¥ol t age 63GRgl andpghrough ﬂnms&gtdatwhefunuhpnIcﬁrthso‘legdlzﬁmrt circuit
unit (1001); The nentioned circuit_is for regulating

resistance, the Phaoipelas tumadn cod:tarmioty phase a@gLeS(uPé%(él)ottsqlﬁénd with
capacitive load containing the resistance dr| Ey t he Af:n}l)ower or,
the load in whickespect to the current value passing t e A current [imifing circuit

device (Z10) and the terminal voltage value of the load (L101), a
driving voltage signal is output, through the zener diode (ZD103),
15 to control the turn-on phase angle and the turn-off phase angle of
the unipolar solid switch unit (1001) composed of silicon controlled
rectifier (SCR);
2) the field effect power component serving as the unipolar solid
switch unit (1001), e.g. MOSFET and IGBT; and through the
20 regulation function of the regulation circuit of unipolar turn-on and
turn-off phase angle (PD101) and with respect to the current value
passing the AC current limiting circuit device (Z10) and the
terminal voltage value of the load (L.101), a driving voltage signal is
output, through the zener diode (ZD103), to regulate the turn-on
25 phase angle and the turn-off phase angle of the unipolar solid
switch unit (1001) composed of the field effect power component;
-- Configuration circuit of unipolar turn-on and turn-off phase angle
(PD103): constituted by electronic circuit components and provided for
being connected in parallel to the DC output terminal of the bridge
30 rectifier (BR101); through the configuration function of the circuit
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20 the inductive |load and the capacitive | oad containing the
resi stance connected in series. 7. A synchronous regulation circuit
for turn-on and turn-off phase angle of the AC voltage as clained in

claim 1, wherqsalfi b di¢iigdos]td élsliglﬁfﬂglstb r@tpahartha‘»@uglql tﬁWie%@rlmbHe
to structure the synchronous régulation fo 25 turn-on and turn-of

phase angl e ofZDH@®3ACtyaldrgs, tlanduirhbaughasdhanse cud eng thinvotf mﬁlase
circuit device (Z10) detecting the current value, to output to the

regul ation ci angletofotheturripotar sahid switoh offit @HKEY; angl e, thereby to
regul ate the voltage or current paSS| ng the load via the soli

uni t, which maint r&gﬁsulgmﬁm {BRoLQ1ac whichens qanstituted by ratu qast " four

EZZI of 6%%@?@ iR ‘ﬁrﬁ%&ﬁ%meﬂia%%cmﬁm efiing %ﬁgﬁewg
provided for B {SCoBhMER: aawic%a aBp Bie Jrurhly AEhnERR fabRR ghue ndt
bi pol ar sol i d¢solien bl O:f&ﬂﬂg) Hehﬁtc Pts%rlgg,oggfiéém% ﬂg‘ﬂﬁh% e

AC power sourCE€; --Bi | d SWI unit

constituted bpo%? Qfm@@rt% U@n[g&%r %foufr@é| QM 41T (8 Oy u@%t fHe whiipSlar
1) The bipolat solid swtch unit (1000) is conposed o

bi di rectional sivitehi shdr (¢00bpnent thapabhfigafattamtdioduit n@f tdm%lbbpmiammy
phase angle, 10 e.g. bidirectional silicon controlled rectifier

TRI AC (10 i odetur@-aeaind dnduofbphase argde (PENHEUgh t he regul ation
function of the regulation circuit of bipolar turn-qgn and turnp-off
phase angl e (PD +@@nart spdeandDAidd):r @@p@bt i oCconslitifete My Fﬂué@l’le1

DTt hos oft ngiodE tias E‘q%él? Valldgst ggcetébﬁh%z%g%wa@&gg &
onare of °t e Be Rt sPRGskReT 10 RIS Ref0Bs S B R i, tlfgf 1%5@@&8@
2) The bipol afe 3014 $ithE kbdfm%urﬁﬁgﬁo%}rélﬁ ‘I’ljato{mﬁtoﬂ %gatt]g.ltrf’l‘%off

field effect power conponents ar rm e conpose

the metpd oxi gﬁaﬁah%&r@gl% ah@Iaddﬁ{;f@g;kfohbge%&gﬁaqrmwpﬁﬁhapbftth@

i nsul at ed gate bi pol nsi'stor (I GBT olar solid swtch unit
and through thmprcﬂ@tUd;@lﬁdgwm‘clhnmlt()m@I) the regul ation circuit of

bi polar turn-on and turn-off phase angle (PD 100) itself and with
respect to the currEhe wmntionedssimgit he aqeguking ithet resgsteneguithe
inductive load containing the resistance or the capacitive load
containing the resistance driven by the AC power, or the load in which
20 the inductive load and the capacitive load containing the resistance
connected in series.

7. A synchronous regulation circuit for turn-on and turn-off phase angle of
the AC voltage as claimed in claim 1, wherein it includes utilizing the
bipolar solid switch unit to structure the synchronous regulation for

25 turn-on and turn-off phase angle of the AC voltage, and through the AC
current limiting circuit device (Z10) detecting the current value, to
output to the regulation circuit of turn-on and turn-off phase angle,
thereby to regulate the voltage or current passing the load via the solid

switch unit, which mainly consists of:

30 ~-AC current limiting circuit device (Z10): which is constituted by
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25 device (Z10) and the term nal voltage of the load (L101), a
bi pol ar driving voltage signal is output to regulate the turn-on
phase angle and the turn-off phase angle of the bipolar solid switch

unit (1000) compesedors ?@5‘. %ﬁf}%}f ﬁemtﬁvieqhgan dnRe! iRANRTVCRAPONAILSand

-- Regulation circuit o ol ar turn-on turn-of t phase angle
30(PD 100): wHmiitive ¢@ipetahoé &dily cohaesttedninCsceridss th tpagglipone i sefies
i nputting the AC power voltage; and through the regul ation function
of the circuidnd paeilic] amdl providade $prebeirtepcoheectad rianteriesl wathp dssiload
the AC current Iimting circuit device (Z10) and the term nal voltage
val ue of the (Lol ) pndithe dipolssl selidirswitely wwkt GO0 dheal covneckegutin
to regulate 5 the tuyrn-on %{}ase angl e and the turn-off phase angle
of the bl pol aParg el withwheh RPYWEL $OBTHC: The mentioned circuit is

; Lot he . _ . . . e
Fesi st ance. or -t HeBURAE RS elsd uaf NG R S dReRLREE Y Pare gy
t he AC power ,mg,rr% %%abﬁg%ﬁf?kl\eﬂ%iggi dotgr dndegtihye. 10 load and the

capacitive | oa 'nrng stance connected in series. 8. A

synchronous regufgi @krs%gﬂditsn\fvgphww(%@ﬁ_ édiﬁpoéécf oPRASR ARGIoMal

of the AC vol t'age as al me aim1, ein it 1ncludes

utilizing two sahiydisew ¢Ghponchs chpalﬂbroﬁiédﬁtﬁoiﬁh% thenoki-@iophase angle,
regulation for tufn-on 15 and turn-off phase angle of the AC voltage,
and thridugh the &g. didirentiohalisilicwn dontrdlieddevcteer 2I0)A e EnbdrgAC
the current value, to output to the regulation circuit of turn-on, and
turn-of f phase aseghisondnetabypwitchlegtiiraught the visetdajororfungtioantof the
passing the load via the solid swifch unit, which inly _consists of:
20-- AC current |TCEHAHY cFirewitt Ode lﬂf’éal( piilly) LTV tPEH‘@gﬁ s@nfﬂefﬁﬁ’t @J’gﬁ?

one or ot e 1 et a0l S5t WAL REGANGE AGUEL! Y0, LERUANPF AL
SEr 8 1, 2o A IRy R 08 R b TR
connectgd in 25pRGal (1810 M, W bifiafdrRANE VIR Signal is output to regulate
the turn-on phase angle and the turn-off phase angle of the bipolar
solid switch unit (1000) composed of the TRIAC;

2) The bipolar solid switch unit (1000) is composed of at least two
field effect power components, e.g. a bipolar module composed of
20 the metal oxide semiconductor field effect transistor (MOSFET) or
the insulated gate bipolar transistor (IGBT)bipolar solid switch unit;
and through the regulation function of the regulation circuit of
bipolar turn-on and turn-off phase angle (PD100) itself and with
respect to the current value passing the AC current limiting circuit
25 device (Z10) and the terminal voltage of the load (L101), a bipolar
driving voltage signal is output to regulate the turn-on phase angle
and the turn-off phase angle of the bipolar solid switch unit (1000)

composed of at least two field effect power components;
-- Regulation circuit of bipolar turn-on and turn-off phase angle

30 (PD100): which is constituted by electronic circuit components for
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--Bipolar solid switch unit (1000): which is constituted by a

uni pol ar solid switch unit (1001) and a unipolar solid switch unit
(1002) being reverse-polarity connected in parallel; the unipolar

sol id switch gnityi(3088) ,pe! #5d SRbdubISWid FdbutBiion (:ACEdN of
are 30conposegﬂgkugéggéﬁqggﬁgagﬁgﬁﬂgﬁe’%? fg%ﬂgajng S idlsajtch

units: 1) Comigd ilretiRdichifaind edsh réysectinbphkbadursohi dalsiel pafRingittis AC
(1001, 1002) capable of controlling the turn-on phase angle, e.g. at

| east two sil canencdmhitnld etrcugcdévice(Z103@Rs) theetargrinel spkagpolainé ©f
connected in parallel for form n%rt he bipolar solid swtch unit
(1000); and $he headigh10hd, & dyppkeri dnvingnveitage signalnis eelpul 40i wgulate

and the 3 equl 4he BAMCPR EURES BNE SRR CHTIrAL SaRAnEls oY GFF bjplad Solid
angle (PD 102) it self. P@ (:Méth respect to the current val ue passing
the AC current Wi "Ef?lﬁg 99%uit device (Z10) and the terninal vol tage

e o ) b, BB R A T gL

different polariti espectively ou co urn-on

h I s of I oy j g t
phece 200, N Tidiyp henhanganinie e ppumyasiong <oyt

uni pol ar sol i degi¥dahed ditvén b30BE) Aa@ngohve, eintiolead $@hwisichwihiccindutve
unit (1002) are conposed of at least two field effect power

conponents beiloagd razndetise-quplasitivey |omhrentisiting ther ad¢distinte damectdk in

bi pol ar solid switch unit (1000), e.g. the bipolar nodul e conposed of

t he MOSFET and¢ti@BT serving as the bipolar solid switch unit (1000);

and through the regul ation functions of .the regul aéion % circuit of

uni pol ar t uBaoRYREHORGHR TegylafRAAranbfQr sty fndl f4i-p bResaangle OF
ur,n-on _and turn-off.

| ati [ [ f i pol ar . h .
(Pb102) i sl HiaRC waleb Saimet Tnda i, ol S i MR S0 Bing,pvo
) i tsel At watesy b .
of the 1oad (ER0h VA wHRVME Sub Rt BRCry bR R A S K
the | _
Bnd e Tur n T e B A O Bl R TR

whi ch are conmiggitefh tifcipiaidakicl (20 daledtifg eieotral galid, s obgsut to the
respectively formng the unipolar solid swtch unit (1001) and the

uni pol ar sol i degwliatioh ehicuif( BFORYrN-80- andRegrhasfifophase cariglepfthereby to
uni pol ar turn-on and turn-off phase angle (PD101); which is . i
constituted byegilate henveltage otctrreohpasséng thaterdhyiadie sdidswitgh unit,
connected in series with the diode (CR101) for inputting an AC

vol tage of a PYhigh %@H@Yﬁ@??isém@l ‘t hrough the regul ation function of

the ci "50 't tSel—-fA&nguI}{M'élgthlirrn(aiﬁﬁgcéiréu?t E:lg%c%u(i ﬁﬁl)t WAIYis constituted by
one or more than one of resistive impedance, inductive impedance and

capacitive impedance being connected in series, in parallel or in series

and parallel and provided for being connected in series with the load

(L101) and the bipolar solid switch unit (1000) then connected in

25 parallel with the AC power source;

--Bipolar solid switch unit (1000): which is constituted by a

unipolar solid switch unit (1001) and a unipolar solid switch unit

(1002) being reverse-polarity connected in parallel; the unipolar solid

switch unit (1001) and the unipolar solid switch unit (1002) are

30 composed of one or more than one of following solid switch units:
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5 passing the AC current limting circuit device (Z10) and the
termnal voltage of the load (L101), a driving voltage signal having
the sanme polarity as the unipolar solid switch unit (1001) is output
to control thé)t @onstitutetidseatigise tanditipeldraiidiwitphasstsafiglOd , d002)
the unipolar solid switch unit (1001); 10-- Configuration circuit of
uni pol ar t ur n- oncapableueh-controdling ethan fiimm-og RUEGR) anglsi, chgi et least two
constituted by electronic circuit, conponents and normal -pol.arity
connected in ser PEOR eaniroldediresdifiqranbo B skbaing npvetseriplaritpeonnected

voltage of a second ohar Hy'anct U Qugh f e £eqbl aler, tunshian. aha
the AC current | ITohLRgHE Lo eHhET G R ok DRI B R o YRS

of the |oad (L10 rrvi ol'tage si gna e sane p

as the uni pol ar L i ung (0] i : . :
turn-on phase ané]ﬂjg %?&%g@ﬁﬁ%ﬁ%gpﬁgé%s(a%$ %%}t&%lﬁ%lﬂ‘%of%lﬁatmn
solid switch unitirtdR02) ingiblaPr@deoh G0 dirn-w Sihadesada P LOZditeyl
the rectifying diode, and the di ode (CR101) and the unipolar solid
switch unit (1004indandétinaespeetpod athict yucemiechled passiapi dse WA Ch culneent
regulation circuit of unipolar turn-on and turn-off ghase angle (PD
10(? / 2:5- 'ILJ hOdg' (d (ggfogmcmdd@éw@ﬂ[)bl tm%/t.eghEngt Eﬁltagq': {v g%liﬁog%the
an e dio a 1e. uni pol ar solid switch_ yni ,
are nor Hal - pol ar ﬁi‘t%ﬁl E]ehglbsttgé élﬂl‘@@r vedage isrerale heyhng ghfltgqugrpolarltles
circuit of unipolar turn-.on.and turn-off e .angl e D 102),

The ment  oned of FEUFSHEGURER PUgR A ABNHRL TERER SRcBhicenilsarid the
S0r esi stance dri Do WREEARBIS REE sFARRGH BB <R iBR'GpD1 PontitFe
i nductive |oad aﬁgJ&lgleS&@‘(ﬁ)%Wi dh"l?niltg?QOEE”t ai ning the resistance
connected in series. 9. A synchronous regulation circuit for turn-on
and turn-of f phagg antdapkoliieswiicly AHiROROGE) shdithedinipolal abd1switch

wherein it includes utilizing the

15 unit (1002) are composed of at least two field effect power
components being reverse-polarity connected in parallel to form the
bipolar solid switch unit (1000), e.g. the bipolar module composed
of the MOSFET and IGBT serving as the bipolar solid switch unit
(1000); and through the regulation functions of the regulation

20 circuit of unipolar turn-on and turn-off phase angle (PD101) itself
and the regulation circuit of unipolar turn-on and turn-off phase
angle (PD102) itself and with respect to the current value passing
the AC current limiting circuit device (Z10) and the terminal
voltage value of the load (1.101), the driving voltage signals having

25 different polarities are respectively output to control the turn-on
phase angle and the turn-off phase angle of the two field effect
power components which are connected in parallel and in different
polarities for respectively forming the unipolar solid switch unit
(1001) and the unipolar solid switch unit {1002);

30 -- Regulation circuit of unipolar turn-on and turn-off phase angle
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5 bridge rectifiers conmbining with the solid switch unit to structure
t he synchronous regulation for turn-on and turn-off phase angle of
the AC voltage, and through the AC current limting circuit device
(Z10) detecti RPibé).cwhiehtisvabnstituteal byt plecttomit heircwgut@ahponents and
circuit of turn-on and turn-off phase angle, and to regul ate the

vol tage or cuneenal-pakxitig coonae@dghnt veriesawvith athehediodei {CRAIGIoh for
unit, which nai nltéﬁcons' --AC current limting, circuit

f: I .
devi ce (Z10): INtERZ 2N ﬁiﬁ.gﬂ?@ﬁ@e@f By ii5h @bt and Haiughelhsr regulation
poe (D) ¥ : A L ene o
bei g connect BT st B4 cinkit, TREAAARY, Sifh SARRGY' I\ GnsaPERRAS Satue
b 0 . . .
P an A | npbe Tl ARRORE, Fitrkfl BRIAED PRERICE (afon Ry Bhe SRR

- - Uni pol ar S%bﬁa@%"}o}f“ﬂhe”lﬁaﬁ lep@ll)),fa Weivghe ol %:i(%}gﬂ %\QM%OLH@ Sfme

nore than one of ow ng solid switch unTts: tituted by the

uni pol ar sol i gokipitly ey theiinipdRR Kolikkpalich wfit €00 Nois! dutgut ie coutrdd ehe
phase angle, e.g. silicon controlled rectifier 20 (SCR); and through

t he regul ati oturheme tphase ahgld endede! @rn-aff pghasaiangdé afnihgoluaipolar solodh
and turn-off phase angle (PD 101) itself and with respect to the
current val uesyiebiundgt (H¥WIAC current liniting circuit device (Z10)

and the term nal vqltage value of.the lo L101), a,drivi vol t ag
signal & out put— QorBgurasion wiackiy -wpéﬂagerraﬁg@%@mdo HRhase angle

composed of  SMIDLARS ot BpeRatlod B Plstiionts) gl fodnidusmscand
pover  SOTRoneAlASLKLAGIES cHBeLRUPIhseRat  distt fEh diBlE (290D for

e.g. MOSFET an rou the regulration function

regulation ci fr@ﬂ\}\;ﬁ?gf aHNIARC! 3h]taBENoPN 2R U{)Bta‘i’ft ; p_ﬁﬁéettﬁﬂgﬂgg ey

101) itself an respect to the current value passing t

current |im tepglelios fuhcdeniofetheZdidduiantbel hend avithnakpyal tade: vatwat
of the load (LI0O1), a driving voltage signal is output to regulate

the turls on phalsie pagdieg athd e curenrtoliinipings eirangl devicet KE1Qnigmal dne

solid switeh tljerllrirfine(lllggl%glge(: 8?%’?5 (lac?adOELw ia),fai ((lallising voltage signal having the
same polarity as the unipolar solid switch unit (1002) is output to
control the turn-on phase angle and the turn-off phase angle of the
unipolar solid switch unit (1002);

20 --Diode (CR101): which is constituted by the rectifying diode, and
the diode (CR101) and the unipolar solid switch unit (1001) are
normal-polarity connected in series with the regulation circuit of
unipolar turn-on and turn-off phase angle (PD101);

--Diode (CR102): which is constituted by the rectifying diode, and

25 the diode (CR102) and the unipolar solid switch unit (1002) are
normal-polarity connected in series with the configuration circuit of
unipolar turn-on and turn-off phase angle (PD102);

The mentioned circuit is for regulating the resistance, the inductive

load containing the resistance or the capacitive load containing the

30 resistance driven by the AC power, or the load in which the inductive
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5ef f ect power conponent; -- Regulation circuit of unipolar turn-on
and turn-off phase angle (PD 101): which is constituted by electronic
circuit conponents, and connected in parallel to a DC output term nal
of the bridgeloadcandi the capa@izive bortl tdomdaining Hhe registando mohoacteidom
of the circuit (tself and 10 with respect to the current val ue

passing the A®MHrent limting circuit device (Z10) and the term nal

L R R e R )
RN G N N R e A
whi ch i s CO”SBi‘ngé %oﬁ?ﬁelﬁi C%ﬁﬁﬁﬁg{ﬁl‘l"f%}ﬁ %Eéis%YiidngwﬁEH t b sittGR tie

AC power input t&rm na rovi eing connected in series to

the AC currendyddhbhoiid régulatioh ReVuse-dnZdfd teh-88 %)Ha&eaﬁg’l@ﬂﬁcﬂﬁdA@
t he AC power source, and is provided with the output termmnals having

anode and cat holdzgsf ahtetHidGuphweie sAUr carrdnor linkfingecirthiti dgvicee (AQD)
power source to DC power source, so as to output to the unipolar

sol i d switch defeetingtba ruaredt vadue,dedytpuol) theoragedatéon icircadr olelsn-on
--Bridge rectifijer (BRL0O2): which is constjtuted by at |east four .
rectifying di%ruiéulalnaf dlseqelei and tpdeeniie the vellage I GHTeR RIS

ot hodelt or o nRel RS 1 e R SRt éﬂhﬁ@?ﬁnq%?hiﬂﬁﬁlgh ?%&%F@sﬂ%&

T eui £ oof Cont por A Blffient tHhfife 3B HORE (R 0N PaliPE A5 TIPS BN by

further out .puélzé gg ﬁélievflﬁgl (‘fl?érb"i‘%sﬁiti.g@%noﬁéﬂah% H{H&?ilfv%rirﬁ;gédqqlce. and
1001) ; he u

swi tch 30unit mentioned circuit 1s for regulating

the resist anC@éaabit@‘vé nepetihnee beath eanhattednia ddRs! %@Eﬁhﬂfl‘éleolofn §&1@es
capacitive |load containing the resistance driven by the AC power, or

the | oad in widpatdikeliandysiovided dadbaing ¢dimecegahin téries beadeen the AC
containing the resistance connected in 5series. 10. A synchronous
regul atiSon cipewer séwicetamdhanA Gnapytitennond] phthedradeg ecottfiar{B8RD1);
voltage as clainmed in claim1, wherein the outﬁ_ut drivi n% vol t age
signal of the regindpolgh seiifcswitchrumit p40A}): twhichois eonstituted. by fone or

cglinigelon sel ot ichrul AL ):vufishors cansiod o
phase ang! e (ERIOG1, SASFWIIbHAZ LR SifiHbig! DI pol ar turn-on and

1) Constituted by the unipolar solid switch unit (1001) capable of

controlling the turn-on phase angle, ¢.g. silicon controlled rectifier

20 (SCR); and through the regulation function of the regulation circuit

of unipolar turn-on and turn-off phase angle (PD101) itself and with

respect to the current value passing the AC current limiting circuit

device (Z10) and the terminal voltage value of the load (L101), a

driving voltage signal is output to control the turn-on phase angle

25 and the turn-off phase angle of the unipolar solid switch unit (1001)
composed of silicon controlled rectifier (SCR);

2) the field effect power component serving as the unipolar solid

switch unit (1001), e.g. MOSFET and IGBT; and through the

regulation function of the regulation circuit of unipolar turn-on and

30 turn-off phase angle (PD101) itself and with respect to the current
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10 turn-of f phase angle (PD200), the regulation circuit of unipolar
turn-on and turn-off phase angle (PD 101) and (PD 102), the
configuration circuit of unipolar turn-on and turn-off phase angle
(PD 103) and (PDvBba peasingetheof§t cuwrest! linyitingecirolit alavigs (2400 cimd the
I ncl udes: 1) Directly outputting the power sjgnal tqg drive the
mated solid sw téwmgmli@tag)% V@ﬁw Pfﬁ%l%%ﬂ&&&é Hylgeceigngienal is
device for insulation and outputfi t he wer signal to drive

mat ed sol 1 d owi ¢ UK B0 TaRBIES th MroobResH e Be Rurlssr e Shase
nsul ati on and oyt Bt bege LAfARYELE W bficdibYE) BRFBRLAbL LAl feld

switch unit. 20
5 effect power component;

-- Regulation circuit of unipolar turn-on and turn-off phase angle
(PD101): which is constituted by electronic circuit components, and
connected in parallel to a DC output terminal of the bridge rectifier
(BR102); and through the regulation function of the circuit itself and

10 with respect to the current value passing the AC current limiting circuit
device (Z10) and the terminal voltage of the load (L101), a driving
voltage signal having the same polarity as the unipolar solid switch unit
(1001) is output to control the turn-on phase angle and the turn-off
phase angle of the unipolar solid switch unit (1001);

15 --Bridge rectifier (BR101): which is constituted by at least four
rectifying diodes, in which the AC power input terminal is provided for
being connected in series to the AC current limiting circuit device (Z10)
so as to be connected to the AC power source, and is provided with the
output terminals having anode and cathode of the DC power source; for

20 rectifying the AC power source to DC power source, so as to output to
the unipolar solid switch unit (1001) and the load (L101) connected in
series;

--Bridge rectifier (BR102): which is constituted by at least four
rectifying diodes and provided with two input terminals for receiving

25 the AC power source and the output terminals having anode and
cathode for outputting the DC power source; for rectifying the AC
power source to DC power source, so as to output to the regulation
circuit of unipolar turn-on and turn-off phase angle (PDI101) then
further output the driving voltage signal to the unipolar solid switch

30 unit (1001);

43



10

15

20

25

10.

The mentioned circuit is for regulating the resistance, the inductive
load containing the resistance or the capacitive load containing the
resistance driven by the AC power, or the load in which the inductive
load and the capacitive load containing the resistance connected in
series.

A synchronous regulation circuit for turn-on and turn-off phase angle of
the AC voltage as claimed in claim 1, wherein the output driving
voltage signal of the regulation circuit of bipolar turn-on and turn-off
phase angle (PD100), the configuration circuit of bipolar turn-on and
turn-off phase angle (PD200), the regulation circuit of unipolar turn-on
and turn-off phase angle (PD101) and (PD102), the configuration
circuit of unipolar turn-on and turn-off phase angle (PD103) and
(PD104) can be constituted by the followings, which includes:
1) Directly outputting the power signal to drive the mated solid switch
unit;
2) Utilizing a photoelectric coupling device for insulation and
outputting the power signal to drive the mated solid switch unit; and
3) Utilizing a pulse transformer for insulation and outputting the

power signal to drive the mated solid switch unit.
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