AN ELECTRIC BLANKET AND A LOW VOLTAGE AND CONSTANT TEMPERATURE
CONTROLLING DEVICE THEREOF TECHNICAL FIELD [0001]The present invention relates to
temperature control field, and particularly to an electric blanket and a low voltage and constant
temperature controlling device thereof. BACKGROUND [0002]In a cold winter, an electric blanket are
widely used as a heating tool. Generally, a control circuit of the traditional electric blanket heats the
electric heating WileEBFECIR L BIng N TghNDIth §OINCYHRY Gl eNDAONSRA Nddy of the user
should closely contact the electric blanket while the electric blanket is used, thus causes a potential
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will generate electromagnetic radiation, and the electromagnetic radiation is harmful to the body of the
user. [0003|ARUIYNPCAd atievenlescribed disadvantage of the electric blanket heating

[0001]  The present invention relates to temperature control field, and particularly
to an electric blanket and a low voltage and constant temperature controlling device

thereof.
BACKGROUND

[0002] In a cold winter, an electric blanket are widely used as a heating tool.
Generally, a control circuit of the traditional electric blanket heats the electric heating
wires directly utilizing the high voltage alternating current (AC). The body of the
user should closely contact the electric blanket while the electric blanket is used, thus
causes a potential safety hazard. Further heating the electric heating wires by
utilizing the high voltage alternating current will generate electromagnetic radiation,

and the electromagnetic radiation is harmful to the body of the user.

[0003]  Aiming to the above described disadvantage of the electric blanket heating
by the high voltage AC, a known technology provides a low voltage supplying device
to convert the high voltage AC to the low voltage direct current (DC) to heat the
electric heating wires, and provides a control circuit to control the temperature by
turning off a switch tube to stop heating when the temperature is higher than a upper
limit of the temperature and turning on the switch to start to heat when the
temperature is lower than a lower limit of the temperature. Because the switch tube
is the key element, the electric blanket always keep heating when the switch tube is
short-circuited, thereby it is easy to cause fires. Therefore, this temperature
controlling way also exist potential safety hazard. In addition, the known heating
way with constant temperature cannot continuously output a voltage to keep the
electric heating wires in a constant temperature, thereby the temperature of the
electric heating wires will fluctuate. Therefore the known heating way has low

temperature constancy. Further, the circuit structure of the known heating way is



by the high voltage AC, a known technology provides a low voltage supplying device to convert the
high voltage AC to the low voltage direct current (DC) to heat the electric heating wires, and provides a
control circuit to control the temperature by turning off a switch tube to stop heating when the
temperature is higher than a upper limit of the temperature and turning on the switch to start to heat
when the temperature i

lower than a lower limit of the temperature. Because the switch tube is the
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itis easy to gaieplifgsrifieriQatitly [RONREEANIGHPIIRRIDSMRY also exist potential safety hazard.
In addition, the known heating way with constant temperature cannot continuously output a voltage to

keep the e'%iﬁ‘ﬁﬂﬁ}ﬁﬁiﬁg wires in a constant temperature, thereby the temperature of the electric
heating wires will TluCtuate. Therefore the known heating way has low temperature constancy. Further,
the circuit structure of the known heating way is complex and has higher cost. Therefore, the known
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[0005]  The present invention is realized by the below solution. The low voltage
and constant temperature controlling device of an electric blanket is connected to an
external AC power source and an electric heating element. The low voltage and
constant temperature controlling device includes a high voltage rectifying and
filtering unit, a power converting unit, a working parameter setting unit, and a

temperature controlling unit.

[0006] An AC voltage input end of the high voltage rectifying and filtering unit
being connected to the external AC power source and configured for rectifying and
filtering high voltage AC of the AC power source and outputting high voltage direct

current.

[0007] A positive voltage input end and negative voltage input end of the power
converting unit are respectively connected to the positive voltage output end and
negative voltage output end of the high voltage rectifying and filtering unit. The
positive voltage output end and negative voltage output end of the high voltage
rectifying and filtering unit respectively connecting with a first end and a second end
of the electric element, an control signal input end being connected to a controlling
signal outputting end of the temperature controlling unit and configured for
converting the high voltage DC to the low voltage DC whose voltage changing with
the controlling signal according to the controlling signal outputted from the
temperature controlling unit, thereby providing working voltage for the electric
element.

[0008]  An output end of the working parameter setting unit is connected to a



and constant temperature controlling device of an electric blanket is connected to an external AC
power source and an electric heating element. The low voltage and constant temperature controlling
device includes a high voltage rectifying and filtering unit, a power converting unit, a working
parameter setting unit, and a temperature controlling unit. [0006]JAn AC voltage input end of the high

voltage rectigin 1d filtering ynit bein connectedﬁo the external AC power soutrce and configured for
rectifying andCRHIEEH A VBIBGAREGHHE ACoBONEF S @ ettt ORI SR direct
current. [OOQZ%AaP@&tQ\‘,ﬁin liRekinpphent-rRMIBEgRIG YEHAGR RAnLQfiiie power converting unit

are respectively connected to the positive voltage output end and negative voltage output end of the
high voltage [f§1#/ing/atairileszinge iaitsiMpesigositivewottayef dbepilengruatnd negfaclmgoltage output
end of the high voltage rectifying and filtering unit respectiyely connecting with.a first end and a second
end o the oBHOSHANE ARSI S Er DG SRS EBne LIS D BoLbt G Jnal
outputting end,ofhe, lerapRiiie contrlingiikand configuist fenganversingnih e igheygitage DC to
the low voltage DC whose voltage changing with the controlling signal according to the controlling
signal outputkadfpomriiit e dedin perdipuecdoitno|igagenatit ¢h e relog hnoyi dirzg aorkaagrdoltage far the electric
element. [0008]An output end of the working parameter setting unit is connected to a controlling end of

the temperaﬁ@&%ﬂ@llﬁﬁ?&?ﬁt%&?ﬁ}g‘ﬂ}i@d‘ f dtRputhRglsstting 'Signal Adsbging ihsrrishbarameters
for the tempg[ﬁl&'@e&?ﬁﬁ? w{%%'i]f&ng parameter setting unit.

[0010] The low voltage and constant temperature controlling device further
includes a voltage limiting unit. An input end and output end of the voltage limiting
unit are respectively connected to a positive voltage output end and a controlling
signal input end of the power converting unit and configured for limiting a voltage
value of the low voltage DC outputted from the power converting unit within a safe
voltage range.

[0011]  Another object of the present invention is for providing a blanket including
the low voltage and constant temperature controlling device.

[0012] In the present invention, the high voltage rectifying and filtering unit power,
the changing unit, because the working parameter setting unit, and the temperature
controlling unit are provided in the low voltage and constant temperature controlling
device, the electric element can be heated by the low voltage DC, and the low voltage
and constant temperature controlling device can automatically adjust the output
voltage of the power converting unit according to the presetting work parameters of
the user and the temperature of the electric element and can make the temperature of
the electric element rapidly reaches to the presetting temperature value and keeps
constant, further the low voltage and constant temperature controlling device has
multiple safety protection function and simple circuit structure, thereby solving the
problems of low temperature constancy, high cost, low safety, and electromagnetic

radiation existing in the known technology.



[0009]A temperature sensing signal input end of the temperature controlling unit is connected to a third
end of the electric heating element. The controlling end of the temperature controlling unit is connected
to the output end of working parameter setting unit and configured for generating controlling signals
according to a temperature sensing signal outputted from the electric element and the setting signal
outputted frﬁgﬁﬁﬁéﬁ%ﬁ@ggﬁ%ﬁ% The low voltage and constant temperature
controlling d | t imi It.”An input end and output end of the voltage
limiting unit are respectively connected tq a positive voltage output end and a controlling fsglitgnal input

end of the p&iEPEonveRiAG P Sl e irgeriba B frahmerh hitiges it smhedsvevsitige Dc
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present invention is for providing a blanket including thelow voltage and constant temperature
controlling devigey [@8tAHedthel presdniintentibbe ihelfighod lthgeméotliviegtadektitibethgeuait power,

intends to explain the present invention, and do not intend to limit the present

invention.

[0014] FIG. 1 shows a module structure of a low voltage and constant
temperature controlling device of an electric blanket in accordance with an

embodiment of the present invention.

[0015] FIG. 2 shows a circuit structure of a low voltage and constant temperature
controlling device of an electric blanket in accordance with another embodiment..
[0016] FIG. 2 is a flowchart of a method for constructing cost matrix from target
sate and observation and solving the cost matrix using EMD algorithm to get an
assignment matrix.

[0017] FIG. 3 shows a circuit structure of a low voltage and constant temperature
controlling device of an electric blanket in accordance with another embodiment.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0018] In order to clearly describe the technical solutions of the embodiments of
the present invention, the accompany drawings used in the embodiments will be
simply described below. It is should be understood, the embodiments described here
intends to explain the present invention, and do not intend to limit the present

invention.

[0019] FIG. 1 shows a module structure of a low voltage and constant
temperature controlling device of an electric blanket in accordance with an
embodiment of the present invention.  For describing conveniently, only these parts
related to the embodiment of the present invention are shown.

[0020] A low voltage and constant temperature controlling device 100 is
connected to an external AC power source 200 and electric element 300. The low
voltage and constant temperature controlling device 100 includes:
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the changing unit, because the working parameter setting unit, and the temperature controlling unit are
provided in the low voltage and constant temperature controlling device, the electric element can be
heated by the low voltage DC, and the low voltage and constant temperature controlling device can
automatically adjust the output voltage of the power converting unit according to the presetting work

parameters user and the temperature of the electric element and can make the temperature of
the eloctrio OB rag il PoSNBER S L B AAEg e RoP D Yo & AT FGBEE MOt further
the low voltage apd, GARs AR IFRRRE rRlHS:; GRralingrdeyvics haad v tipie-sfiebuRrotegtion function and
simple circuit structure, thereby solving the problems of low temperature constancy, high cost, low
safety, and d¥EPdmagietid Cadidtign existingdrofiibekhiahrytdeignotogyyi BRIEF HESQRIRTION OF

THE DRAWINGS [0013]In order ta clearly describe the technical solutions of the emhodiments of the
present invel b R OEAELO 5 arBuIRG SOREE e SHRBBILHS Wil BS Al HESEbed below.

tis should hgd pgersiser. e esphRgime i deseibad ey &UERGR RGN KR ALSARRS Invention,

and do not intend to limit the present invention. [0014]FIG 1 shows a module structure of a low voltage
and constanttemperature controlling device of an electric blanket in accordance with an embodiment
of the present invention. o ) ) )
[0023] A positive voltage input end and negative voltage input end of the power
converting unit 102 are respectively connected to a positive voltage output end and
negative voltage output end of the high voltage rectifying and filtering unit 101. The
positive voltage output end and negative voltage output end of the high voltage
rectifying and filtering unit 101 are respectively connected to a first end 1 and second
end 2 of the electric element 300. A control signal input end of the high voltage
rectifying and filtering unit 101 is connected to a controlling signal outputting end of
the temperature controlling unit 104 and is configured for converting the high voltage
DC to the low voltage DC whose voltage changing with the controlling signal
according the controlling signal outputted from the temperature controlling unit 104,
thereby providing working voltage for the electric element 300.
[0024] An output end of the working parameter setting unit 103 is connected to a
controlling end of the temperature controlling unit 104 and is configured for
outputting setting signals for setting working parameters for the temperature
controlling unit 104.
[0025] A temperature sensing signal input end of the temperature controlling unit
104 1s connected to a third end 3 of the electric heating element 300. A controlling
end of the temperature controlling unit 104 is connected to the output end of working
parameter setting unit 103 and is configured for generating controlling signals
according to the temperature sensing signals outputted from the electric element 300
and the setting signals outputted from the working parameter setting unit 103.
[0026] In the embodiment of the present application, the temperature controlling
unit 104 further includes a positive power source end and a negative power source end.

The positive power source end and a negative power source end are respectively
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[0015]FIG 2 shows a circuit structure of a low voltage and constant temperature controlling device of
an electric blanket in accordance with another embodiment.. [0016]FIG 2 is a flowchart of a method for
constructing cost matrix from target sate and observation and solving the cost matrix using EMD
algorithm to get an assignment matrix [0017]FIG 3 shows a circuit structure of a low voltage and
constant temperature controllin ﬁe of an electhciﬁ ganket in. accorgance with an fr embodiment.

DETAILED BREERIPTIONSE REFERRESERMB A BMENTES ﬁ%ﬂﬁt%%glrl U1y describe

the technlcabéql&ﬂ%@mng Gmbenimeata & the lﬁg%ﬁﬁéé%@ﬂi'ﬁ)@om@v@‘i@w aYYjiags used in
the embodiments will be simply described below. It is should be understood, the embodiments

described hewalinterdstivcexpltigetivatpresant ivlventiomfared agvtifietenchuat [iHih.the\prédgent

nvention. voltage input end of the transformer rectifier circuit 106 is connected to the external
AC power source 200 and is configured for converting the high voltage AC outputted
from the AC power source 200 to the low voltage DC. When the transformer rectifier
circuit 106 is required to use, the low voltage and constant temperature controlling
device 100 includes the transformer rectifier circuit 106.
[0027] The low voltage and constant temperature controlling device further
includes a voltage limiting unit 105. An input end and output end of the voltage
limiting unit 105 are respectively connected to a positive voltage output end and a
controlling signal input end of the voltage changing unit 102, and configured for
limiting a voltage value of the low voltage DC outputted from the power converting
unit 102 within a safe voltage range.
[0028] FIG. 2 shows a circuit structure of a low voltage and constant temperature
controlling device of an electric blanket in accordance with another embodiment.
For describing conveniently, only these parts related to the embodiment of the present
invention are shown.
[0029] As an embodiment of the present invention, the high voltage rectifying
and filtering unit 101 includes: a capacitor C1, a choke coil L1, a capacitor C2, a
rectifying bridge BD1 and a filtering capacitor C3.
[0030] A first end and second end of the capacitor C1 are AC voltage input end of
the high voltage rectifying and filtering unit 101. A first input end and second input
end of the choke coil L1 are respectively connected to the first end and second end of
the capacitor C1. The capacitor C2 is connected to the first output end 3 and second
output end 4 of choke coil L1. The first input end and second input end of the
rectifying bridge BD1 are respectively connected to the first output end and second
output end of the choke coil L1. The positive pole and negative pole of the filtering
capacitor C3 respectively are the positive voltage output end and negative voltage
output end of the high voltage rectifying and filtering unit 101 and are respectively
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[0019]FIG 1 shows a module structure of a low voltage and constant temperature controlling device of
an electric blanket in accordance with an embodiment of the present invention. For describing
conveniently, only these parts related to the embodiment of the present invention are shown. [0020]A
low voltage and constant temperature controlling device 100 is connected to an external AC power

ot 200 a0 e TS0, T o elogs n sorainL e fntpling devce 109
the rectifying bridge BD1. The negative output end of the rectifying bridge BD1 is a
high voltage power source ground GND. Wherein, the sub-circuit formed by the
choke coil L1, the capacitor C1, and capacitor C2 is mainly used to prevent the
high-frequency disturbance signals in the high voltage rectifying and filtering unit 101
from flowing to the AC power source 200 to disturb other electrical device, and also
used to prevent the outside disturbance signals from entering into high voltage
rectifying and filtering unit 101.

[0031] As an embodiment of the present invention, the power converting unit 102
includes: a capacitor C4, a resistor R1, a diode D1, a resistor R2, a NMOS tube Q1, a
diode D2, a resistor R3, a transformer T1, an optocoupler U6, a resistor R17, a resistor
R18, a resistor R19, a resistor R20, a capacitor C9, a capacitor C10, a capacitor C11, a
capacitor C12, a pulse modulator U5, a resistor R21, an electrolytic capacitor C13, a
resistor R22, a diode D9, a diode D3, an electrolytic capacitor C7, an inductor L.2, and
an electrolytic capacitor C5.

[0032] A first end 1 of a primary coil of the transformer T1 is the positive voltage
input end of the power converting unit 102. A first end of the capacitor C4 and the
first end of the resistor R1 are connected together to the first end 1 of the primary coil
of the transformer T1. A second end of the capacitor C4 and a second end of the
resistor R2 are connected together to the cathode of the diode D1. The anode of the
diode D1 and a second end 2 of the primary coil of the transformer T1 are connected
together to a drain electrode of the NMOS tube Q1, a source electrode of NMOS tube
Q1 is connected to the first end of the resistor R2, the second end of the resistor R2 is
a positive voltage input end of the power converting unit 102. The grid electrode of
the NMOS tube Q1 is connected to an anode of the diode D2. The resistor R3 is
connected between the cathode and anode of the diode D2. The cathode of the diode
D2 is connected to an output pin 6 of the pulse modulator US5. The resistor R18 is
connected between a RT/CT pin 4 and a reference voltage output pin. The resistor
R19 is connected between a compensating pin 1 and a reference voltage output pin of
the pulse modulator U5. The resistor R20 is connected between the source electrode
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102, a working parameter setting unit 103, and a temperature controlling unit 104. [0022]An AC
voltage input end of the high voltage rectifying and filtering unit 101 connected to the AC power source
200 is configured for rectifying and filtering the high voltage AC of the AC power source 200 and
outputting high voltage direct current. [0023]A positive voltage input end and negative voltage input

end of the power tin it 102 are respectively connected tq a positive vqltage putput end and
negative vollE o LM A HgE ALY i ERG RAOEY Hs pauioe voltage
output end angh RegRlivepseliBpeouiRtkeadidithe kigh, volipgededifiea andifilierng upi 401 are

respectively connected to a first end 1 and second end 2 of the electric element 300. A control signal
input end of thret kighofdhagepautifyindamd filsercigvahitcbdicgabimectéel¢oca voltags imgmsignal

outputting end of the temperature controlling unit 104 and is configured for converting the high voltage
DC to the loRbtagh BEIBEs ok A0 EHAMY g Rt eSS SBAISBBtaing 16 controlling

signal outpuped dromyihe SeBerafuLe caRLEaIiIng Hait-104:itherahy, RIVIING WEFRNg vplage for the

electric element 300. [0024]An output end of the working parameter setting unit 103 is connected to a

controlling esdtaidraderh deratpeeicantibllingdinketOddand isfabafigpaedoiof d2tpattimgnsetting signals

for setting working parameters for the temperature controlling unit 104, ) .
together to the high voltage power source ground. “A first end of the resistor R21 is
connected to a positive voltage output end of the high voltage rectifying and filtering
unit 101. A second end of the resistor R21 is connected to the power source pin 7 of
pulse modulator U5, a first end of the resistor R22, and a positive pole of the
electrolytic capacitor C13. A second end of the resistor R22 is connected to a
cathode of the diode D9. An anode of the diode D9 is connected to a first end of a
secondary coil of the transformer T1 and a second end of a secondary coil of the
transformer T1. A ground pin of the pulse modulator U5 and cathode of the
electrolytic capacitor C 12 are connected together to the high voltage power source
ground. An anode of the diode D3 and a positive pole of the electrolytic capacitor
are respectively connected to the first and second end of the secondary coil of the
transformer T1. A cathode of the diode D3 and the negative pole of the electrolytic
capacitor C7 are connected together to a first end of the inductor L2. The second
end of the inductor L2 is the positive voltage output end of the power converting unit
102 and is connected to a positive pole of the electrolytic capacitor C5. The negative
pole of the electrolytic capacitor C5 is the negative voltage output end of the power
converting unit 102 and is connected to the negative pole of the electrolytic capacitor
C7. The negative voltage output end of the power converting unit is a low voltage
power source ground. An anode of a light-emitting diode in the optocoupler U6 is a
controlling signal input end of the power converting unit 102. A cathode of a
light-emitting diode in the optocoupler U6 is connected to the low voltage power
source ground. A collector electrode of a light activated triode in the optocoupler U6
is connected to a first end of the resistor R17. A second end of the resistor R17 is

connected to the compensating pin 1 of the pulse modulator U5. An emitter
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[0025]A temperature sensing signal input end of the temperature controlling unit 104 is connected to a
third end 3 of the electric heating element 300. A controlling end of the temperature controlling unit 104
is connected to the output end of working parameter setting unit 103 and is configured for generating
controlling signals according to the temperature sensing signals outputted from the electric element

300 and the setting, signals outputted from the working parameter setting unit 103. [0026]In the
embodiment STt SRS S B RE LI THIERCH A MEHSs a positve
power sourcgsng shd@ WW@WGVW@H{%,%@-@% MUYQ&WESSQ‘UQQW@M&f negative
power source end are respectively connected to a positive voltage output end and a negative voltage

output end ofthe-podib moohuertithgegialdbXisnwtalso can be connected to a positive voltage output

end and a negative voltage output end of a transformer rectifier circuit 106. An AC voltage input end of
the transforrhAL oktiier SELRHRS S EBR PR AT o S GaHIAN K TN BRSO HHASs

configured fo,oyeiHERIARE RighYOUaaRAG PYIRHERT framKine,AC-HRIVELSRYTCE R i fhe low

voltage DC. When the transformer rectifier circuit 106 is required to use, thé low voltage and constant
temperature KdniraliingdBdicer GSrondide sethedratsfoneestre Rifiemdircdis 1186 .U0027] The low voltage
and constant temﬁ)erature,controlling device further includes a voltage limiting unit 105. An input end

and output efffHtthe VOIEHSE HRHERG UARY G % A FRE0REHVER ! cBritEetdd i % 5Bk PR ithge output
end and a C%ﬂ@{insoﬂg%éjpuﬁ&ng hiRE YOGS, FRARINA Mt HRG A0 coniisured fafdimiting a
voltage value of the low voltage DC outputted from the power converting unit 102 within a safe voltage
range. microcontroller U1 are respectively connected to a first end of the first key K1, a first

end of the second key K2, and a first end of the third key K3. A second end of the

first key K1, a second end of the second key K2, and a second end of the third key K3

are connected together to the low voltage power source ground VSS. A first end of

the resistor R4, a first end of the resistor R5, a first end of the resistor R6, and a first

end of the resistor R7 are respectively connected to a fourth universal input and output

port I/O4, a fifth universal input and output port I/OS, a sixth universal input and

output port I/O6, and a seventh universal input and output port I/O7 of the

microcontroller Ul. A second end of the resistor R6 and a second end of the resistor

R7 are connected together to form an output end of the working parameter setting unit

103. The display U2 connects with the microcontroller Ul. The microcontroller U1

can be a single chip micro-computer or an ARM processor. The display U2 is used

for displaying the parameter information set by the user, and can be a seven segments

display, an LCD display, or an LED display. In practice, the number of the universal

input and output ports of the microcontroller Ul is determined by the type of the

display U2. The working parameters set by the work parameter setting unit 103

includes temperature values, turning on and off times, and the key for turning on/off

the device in real time. The user can turn on and turn off the device in real-time by

pressing the first key K1. The combination of the first key K1, the second key K2,

and the third key K3 can be used to set the temperature value, turning on and off time,

the setting way can be flexible configured according to actual applications.

[0035] As an embodiment of the present invention, the temperature controlling
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[0028]FIG 2 shows a circuit structure of a low voltage and constant temperature controlling device of
an electric blanket in accordance with another embodiment. For describing conveniently, only these
parts related to the embodiment of the present invention are shown. [0029]As an embodiment of the
present invention, the high voltage rectifying and filtering unit 101 includes: a capacitor Cl, a choke coil
Li, a capacitor .CZF rectifying brci)lg{ BD1 and fi& ring capacitqr ,C3. [0030]A first IP and second
e of the cAPHGTS) CTARE S NEe M5 ERF SR e G VETAL rocHhg KHS diind it 101, A
first input en@&@%ﬁ@@%é@ﬁl% erd @féﬁ@t&th? é?@ibhb%%f%?@s%'t\ﬁ?‘ﬁ ORGSR IRNE first end and
second end of the capacitor Cl. The capacitor C2 is connected to the first output end 3 and second
output end 4resfigholRd 20il tdsiTloe Rrkt.inpatietod Bhd, secdndiinhyticerng i tbre(F@ctif§indedriige BD1 are

respectively connected to the first output end and second output end of the choke coil LI. The positive
olo and nodRVE GEIENEY RS dp e cs TSRV BT otd SSER butout end and
negative volgggigtgpfp}g, and ofdhebigi yoltage rectifying and filtering unit 101 and are respectively
connected to the positive voltage output end 3 and negative voltage output end 4 of the rectifying

bridge BD1. [DhdGjegatidxecolitpuireridotioite vectityiNgMrigge Biodeid R higltheoftageveopmeyraource
ground GND. Wherein, the sub-circuit formed by the choke coil Li, the capacitor Cl, and capacitor C2

is mainly useQWs pretmiHbhimReiERcyWLRlngnLaiLid4is i Bre gt YoltageHeesifing and
filtering unit $01, BOMflowing 18 the. Al ROWRT SHHEELAQ LIS PR RIBCHISRAeyICe and also

used to prevent the outside disturbance signals from entering into high voltage rectifying and filtering
unit 101.  cathode of the zener diode ZD1 is connected to the base electrode of the NPN type

triode Q2. An anode of the zener diode ZD1 is the negative power source end of the
temperature controlling unit 104 and is connected to the low voltage power source
ground VSS. The positive pole and negative pole of the electrolytic capacitor C6 are
respectively connected to an emitter electrode of the NPN type triode Q2 and the low
voltage power source ground VSS. A first end of the resistor R9 is connected to the
positive pole of the electrolytic capacitor C6. A positive pole of the diode D5 is
connected to a second end of the resistor R9 and a noninverting input end of the
operational amplifier U4. The noninverting input end of the operational amplifier
U4 is the temperature sensing signal input end of the temperature controlling unit 104.
A cathode of the diode D5 is connected to a first end of the resistor R10, a second end
of the resistor R10 is connected to the noninverting input end of the operational
amplifier U3 and a positive pole of the electrolytic capacitor C8. A negative pole of
the electrolytic capacitor C8 is connected to the low voltage power source ground
VSS. Afirst end of the resistor R 11 and a first end of the resistor R12 are connected
together to the first end of the resistor R9. A second end of the resistor R 11 and a
first end of the resistor R13 are connected together to an inverting input end of the
operational amplifier U3. A second end of the resistor R12 is a controlling end of the
temperature controlling unit 104 and is connected to the inverting input end of the
operational amplifier U4. A first end of the resistor R14, a second end of the resistor
R13 and a second end of the resistor R13 are connected together to the low voltage
power source ground VSS. A cathode of the diode is connected to the noninverting
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[0031]As an embodiment of the present invention, the power converting unit 102 includes: a capacitor
C4, aresistor R1, a diode D1, a resistor R2, a NMOS tube QI, a diode D2, a resistor R3, a transformer
Ti, an optocoupler 1J6, a resistor R17, a resistor R18, a resistor R19, a resistor R20, a capacitor C9, a
capacitor C10, a capacitor C11, a capacitor C12, a pulse modulator US, a resistor R21, an electrolytic
capacitor C13, atresélst?r R22, a diod D9,1 diade D3, an electrglﬁic capacitor CY, an inductor L2, and
an electrolytlEREFAGS BSOREEAR HARIEHIL Bt a PRAURHESTOP A HEIS MR AR positive
voltage inpui gngh@ikR RS SRNVRTEND Al IQAnA st sehef Ihacaragiier (hé aRddirssfirst end of
the resistor R1 are connected together to the first end 1 of the primary coil of the transformer Ti. A
second end dhehessioaditbr G4 amttdsskbeivdenthofitivertewisigruR 2narercbovigotechtogether to the

cathode of the diode DI. The anqde of the dioge D1 arI}g %Z%cond end 2 of the primary coil of the
ther €<

transformer TP RBHARRIEES e oL Ik this KIBSSIEdH8 BF 9ulBiiréB%lectrode of
NMOS tube Qjs GanagsHad im el s endieltbarssisty R2aile 39rand GRLAhUR rsistor R2isa
positive voltage input end of the power converting unit 102. The grid electrode of the NMOS tube Q1 is
connected tad@mdabddeotthecdiodadd2thhe resistoeiRioiS the mae stedRétwedn¢hendathddd and anode
of the diode D2. The cathode of the diode D2 is connected to an output pin 6 of the pulse modulator
US. The resiSoriEIsRldh et e Betiire i ghR1oepysing Sty fBfeleRBe YdfagaviRpRin. The
resistor R19 js;c9piected between a compensating pin 1 and a reference voltage output pin of the
pulse modulator US. The resistor R20 is connected between the source electrode of the NMOS tube
Q1 and curr¢pdZAmplingspin Sndidtienpntse nhedutator WiSeAitirsttead didhe Ioap@gitaniC 904 first end of
the C10, a first end of the capacitor C10, and a first end of the capacitor C12 are respectively

connected td Ry arfcasidliage eRtpandmesiawBEF pit 2athedsepaisatity HiAce, 4Rd i current

sampling pin 3 of the R I ﬂirpog 1 t 1% ASTEaN nd Lthﬁ pqctjﬁ r 1? ase 0%5 of the C10,
a second en?iéso%ﬁl% Saga%citof %1{% %éng aits‘}e (;ﬁné} en§ 'of‘t%e aE:a?[giagc(l)tor %fg g’rre cocgenecteggogether to
the high voltagepaaetsedtee giowidhArfissteni 28, the resiskar did bislgorrecteREsapositive voltage
output end of the high voltage rectifying and filtering unit 101. A second end of the resistor R21 is
connected t®#iRUpeRGIsharce pgs HofHasehHdlator US, a first end of the resistor R22, and a
positive pol electralytic capacitor G13. A second end of the resistor R22 | nnected to a
Cathode of th e DO At Sha UL GF Lo Bb (ELBeAb o b TS S5 2 BAHTRET o o
the transfornapiiticnd ik sasereceBdhasasondas caikef thertiansiaimesidi. A ground pin of the
pulse modulator US and cathode of the electrolytic capacitor C 12 are connected together to the high

voltage pow&?&lirce grbehéeharolingilé ofahweicddD® dird s ppeiticzespoiecoiif ésaluntisitic
capacitor are respectively connecte the first and second en the secgndary coil of. the
R R Ao d i e T VS SEIE ot Sret by Eapt

transformer 1. RCAHRY ne e of Olytic cap Eit6r C7 are

connected taggthard 2 fifel g af thendactat k&ifha searndieRd althe ipgdusien ke igdhe positive

voltage output end of the power converting unit 102 and is connected to a positive pole of the
electrolytic capléagtoPCShaiebyndgdtigk polle gof itnti Blagtmidtid icapgaktor@Blétethe negative voltage

output end of t ower converting unit 102 and is conpected to the negative pale of the electrolytic
capacitor Ci@ﬁ%‘)negiméﬁ%eem t% r?B%Pﬁﬁ‘eVBEW&e%‘éH\%‘FRH&%? @%?%%Wt Q& power
source groupg: AR-AR9de;PhAdigntARMIHRGd9de ¥hihg: m%_%@é%_e%@ iResontoling signal input
end of the power converting unit 102. A cathode of a light-emitting diode in the optocoupler U6 is

connected tosthepiaved/aliape power staeroadgrotitic: ANktliSctaveel@tttbde g aheghtsattivdR@d triode in
the optocoupler U6 is connected to a first end of the resistor R17. A second end of the resistor R17 is

connected td 5ePUsiH LAt QY BHitado o DaIe R Rl PD e A stmeduinioc i Sy g drehe light
active triode,jn. oRiGeURIBE 19§ %C@@@fr@tﬁﬂr}fh%hgnw YRI96- PG FOHE QU GNP Wherein,

the pulse modulator U5 is a 1JC3843 type of pulse-width modulated integrated circuit.
NMOS tube Q1. The current in the primary coil of the transformer T1 connected

with the drain electrode of the NMOS tube Q1 is changed with the turning on/off of
the NMOS tube Q1. The changed current is outputted through the induction of the
secondary coil of the transformer T1. The induction current outputted from the
secondary coil is rectified and filtered through the diode D3 and capacitor C5 to low
voltage DC which provides working voltage for the electric element 300 to drive the
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[0033]As an embodiment of the present invention, the working parameter setting unit 103 includes: a
microcontroller Ul, a first key Kl, a second key K2, a third key K3, a resistor R4, a resistor R5, a
resistor R6, a resistor R7, and a display U2. [0034]A first universal input and output port 1101, a
second universal input and output port 1/02, and a third universal input and output port 1/03 of the

microcontroller Ul are res es%'vel connected to a first end of]the first Kl, a first end of the second
ey K2, and SHTEC SIS il Ry Koy B FePHRL LTRGBS Y™, D SOMPERLAS the
second key Ka g %é%%@n%’tﬂﬂ&i&?@@i@%‘lﬁ%ﬁéé& e 99@3%%6%96‘8?&1‘9 ﬁhfsé%gﬁgitage power

source ground VSS. A first end of the resistor R4, a first end of the resistor R5, a first end of the
resistor R6, angatthirsfrond dethetpasisiorRat dhe @ypeaivdiljatonbiécte dhengddntbouthivgnsal input and

output port 1104, a fifth universal input and output port 1/05, a sixth universal input and output port
1106, and a SERIRTERS BiuEe 881‘5&%”6%11/8‘:71 BT SE GOlSt CRAEEE BRe end of the

resistor R6 gh(k.a5¢¢00H:500 of e ]@%ﬂ'étﬁﬁ 7c%5% SMRESS LIS IR RVieTaR.agiPYhend of the

working parameter setting unit 103. The display U2 connects with the microcontroller Ul. The

microcontroliedigticarcbeeansiighe chipmiicsoeodmptietansiorAlRMIprocdssehanpeddibplebyu2 is used
for displaying the parameter information set by the user, and can be a seven segments display, an

LCD display "5t R { e RSHIAY. 6 plettices ! HRenBe? SPingctrveradingbut A% 6RRAtH Ports of the
microcontrolief W {S ARiEIMIRed e ie. i SisRIRH ol B WATKIAG RR'BMEla(RGE DY the work

parameter setting unit 103 includes temperature values, turning on and off times, and the key for
turning on/ofththpedie wickaige read tim@nt wadnsebie caritthrubs @hdstunmaffdffe dEvicedivtwadiione by
pressing the first key Kl. The combination of the first key Kl, the second key K2, and the third key K3
can be useditc* S8R taMpBRgHHEsRIR st A e S U offetheckheosbthh genslpcRAbdtexible

configured 59 in agfua licati 0 sane iment,of t nt i ion, the
temperature conttyr%llglgrl%té)e u%tli'zI 1%%0%&%@%%54[% P§ typ(e)%"[%fo e éépa ?ggfstgﬁé)%&?ﬁ fén’ﬂé}r%)ecj?cg)de ZD1, an

electrolytic capatiaeCorarhasisiamzadiods BigrarasisioeR 0, a resistor R11, a resistor R12, a
resistor R13, a resistor R14, an electrolytic capacitor C8, a diode D6, an operational amplifier 1J3, a

diode D7, ad @ddationAhaMpBiNdyngriadgidde rv8istordRistaeiRL sliegid 2 bsirdreRrepolytic

capacitor C6 form a DC zender circuit for stabilizing voltage of the low voltage DC
from the external input to provide working voltage for the temperature controlling
unit 104. The operational amplifier U4, resistor R9, resistor R12, resistor R14, and
resistor R15 form a signal amplifying circuit. The voltage signal of the inverting
input end of the operational amplifier U4 coming from the working parameter setting
unit 103 is configured for representing the user parameter setting signal. The voltage
signal of the noninverting input end of the operational amplifier U4 coming from the
electric element 300 is configured for representing temperature sensing signal of the
electric element 300. The operational amplifier U4 compares and amplifies the user
parameter setting signal of the inverting input end and the temperature sensing signal
of the noninverting input end to output control signal. The control signal is
transmitted to the power converting unit 102 through the diode D8 and resistor R16 to
adjust the output voltage. When the temperature of the electric element 300 is
higher than a presetting value of the user, the temperature controlling unit 104 outputs
a control signal to control the power converting unit 102 to reduce the voltage output
to reduce thereby the heating power of the electric element 300 until the temperature
is equal to the presetting value of the user. ~ When the temperature of the electric
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[0036]A collector electrode of the NPN type triode Q2 is the positive power source end of the
temperature controlling unit 104. The resistor is connected between the collector electrode and a base
electrode of the NPN type triode Q2. A cathode of the zener diode ZD1 is connected to the base
electrode of the NPN type triode Q2. An anode of the zener diode ZD1 is the negative power source
end of the temperature controlling unit 104 and is cqnnected to the, low voltaqe ower source ground
VSS. The pdutl& bol® dhiP Heb AL R e braliioR s ot et soatill

n
an emitter elgeirade ohiNRNFNBE Huade QeoandIthe: PP aaS-PAEARPYReSTABRANMSS. A first

y gonnected to
end of the resistor R9 is connected to the positive pole of the electrolytic capacitor C6. A positive pole
of the diode D& ivitagmeutpu tty arsecordlemebyf tthehegistopRecand thaechioverthgrapud@hd of the

operational amplifier 1J4. The naoninverting jnput end of the operational amplifier 1J4 is the
temperature%ﬂ%tgfaﬂﬁﬁ%%fseﬁ%%]f RdteRsEritlfe” T}Fﬁl’%m § BiRE 104098 (G088 St the diode

DS is connegteghto.a,firstend ofthe repiskar RAP R Sesenchendinf hierasistar Rifiscangected to the

noninverting input end of the operational amplifier 1J3 and a positive pole of the electrolytic capacitor
C8. A negatinmipole RPtheegkeatrdiyiic cepstotoRC8 ircconmeBiER tdithle |®%6,vditage POwendource
ground VSS. A first end of the resistor R 11 and a first end of the resistor R12 are connected together

to the first eSS Y ifeSiOHIROCA SO ASEIS driiectidlstrite 1 T WHrSEgnat tidMesistor R13
are connected together 1o an NYRIting NP RAd;shite.pRaRAIoRA amRilies 43« saeang end of the

resistor R12 is a controlling end of the temperature controlling unit 104 and is connected to the
inverting inpeleattahoBite oparatianabaRplifiend Jbe AdiistoenRlIGf the resistoteR 14, sesecdod end of the
resistor R13 and a second end of the resistor R13 are connected together to the low voltage power

source groufit s, YOHARSotR! P HRsUECISTEBFih e iseto theMRomiTRIERMEN bGP dhehe
operational %g‘&%ﬂ%@léf- éﬁ‘gﬂﬁt@ru d %ﬁ%§ gﬁg@%&?&%&&@%@e{ﬁﬁ%ﬂ%&g{éﬁ hihg diode D6

are connected together to an anode of the e resistor between the

inverting inphigieel ahghoutpli@rdiofithe opearatiosaliasgnplifiac Ud: Tihe anecteiof éneridinde D8 is
connected to the output end of the operational amplifier U4. The cathode of the diode D7 and the
cathode of thBifcdE BB GriheoinHesteel thsatRBINHIfE PN STt feaiepsFaresalpewddied end of the

resistor R16.is,a tralling signal.outputting end of the temperature controlling unit 104..[0037]As an
emodiment ol I o A Ao, e o L B e SR o N 81050, e o

resistor R231A gathadegirthe 7anehsiede vl igpun inpbk endiof thecmitageimiing umei05. An

anode of the zener diode_ ZD2_is connepted to a first end of the resis'gor R23. A second end of the
resistor R234s #roniughsisnad Gfttaesvoitad ddithiingwaiceo2eon3sITh R Wimliggdadiddenstant

temperaturelsgrelﬁll’g ”rlgsgsgo?\ﬁcl% %(()) %lggeﬂ‘%ﬁe voltage output, thereby the electric element 300 stop

heating and the safety protection function is realized. The diode D6 is for locking
the output of the operational amplifier U3.

[0042] The work parameters set by the work parameter setting unit 103 includes
temperature value, turning on and off time, and key for turning on/off the device.
The user can turn on and turn off the device in real-time by pressing a first key K1.
The combination of the first key K1, a second key K2, and a third key K3 can be used
to set the temperature value, turning on and off time, the setting method can be chosen
according to the actual situation. When the first key K1 is pressed to turn on/off the
device, the fourth universal input and output port 1/04, the fifth universal input and
output port I/OS5, the sixth universal input and output port /06, and the seventh
universal input and output port I/O7 of the microcontroller Ul outputs a voltage
signal corresponding to the turning on/off operation to control the temperature
controlling unit 104 to turn on or turn off the low voltage and constant temperature
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electric blanket is described in detail in view of the operating principle. [0039]The high voltage AC
outputted from the AC power source 200 is inputted to the rectifying bridge BD1 through the choke coil
Li to rectify. After being filtered by a filtering capacitor C3, the rectified high voltage AC is converted to
high voltage DC, thereby the high voltage rectifying and filtering is completed. [0040]The positive

voltage of the high voltage DC is.inputted to the first end 1 of the primary coil of the transformer Ti. The
negatie Vol N i HIGHSoll2le DS At oY Sdbtrse st (18 RS ibe 01
through the Eﬁﬁ!ﬁﬁ@érﬁ%ﬂ@h@P6%&@%@@&%&5@%%%&9&%%ttl?éns@t ol ihr AHIzevRRdulator US
drives the NMOS tube Q1 to do the turning on/off operation through the diode D2 and NMOS tube QI.

The current thrhegiprimdiouobilvaf thes atanporand ronipornret téO4vithet fidth rainvetedtiogetafithe NMOS

tube Q1 is changed with the turning on/off of the NMOS tube QI. The changed current is outputted
through the RHTRIGHS kS sEbHrR W B heTPAhGRI AP TRE HAGcBH it 6MMputted from

the secondapy il ieplfisdeadiflierashioual e dindkRRNd GRoRGIERES lalowpgliage DC

which provides working voltage for the electric element 300 to drive the electric element 300 to heat.
When the conttplsignadloagpustedkinons the cosrpensatepint ot fhreqalselngedulatarfias isschanged,
the pulse duty cycle of the pulse signal outputted from the output pin 6 of the pulse modulator U5 is

changed accBrBRGIOn tistabltime putst Bilsndhed arking Smechf dheHe v sy énitadhanged too.
Due to the change. of the PSRN CYae 8hthe sydich oh s NN Qe RS Rlifhe indystinn current of

the secondary coll of the transformer Ti is also changed, thereby the heating power of the electric
element 300uisi chasigiagacedrdingly . pbha /@ abidifGhaivdriabisinrsard angudpoioos, clamping
circuit for constraining the generation of the peak voltage in a instant when the switch tube Q1 is

turned off. THSFLENIGT RO a8 AR ERAPIKG Cedistdherseertb HTS e At i8RT B IRERYrom the

e e i R 1o S BRPSE U o
temperature controlling unit 104 to turn off the low voltage and constant temperature
controlling device 100. The display U2 is configured for displaying a setting status
for setting the work parameters and work status of the circuit.
[0043] When the outputted voltage of the power converting unit 102 is greater
than a safety voltage value, the zener diode ZD2 is broken down and thereby
conducted, the current flows through the zener diode ZD2 and the resistor R23 to
input to the controlling signal input end of the power converting unit 102 to control
the power converting unit 102 to reduce the output voltage, thereby to reach a voltage
limitation effect.
[0044] FIG. 3 shows a circuit structure of a low voltage and constant temperature
controlling device of an electric blanket in accordance with another embodiment. For
describing conveniently, only the parts related to the embodiment of the present
invention are shown.
[0045] As an embodiment of the present invention, the working parameter setting
unit 103 includes a variable resistor VR1 and a resistor R24. A first end of the
variable resistor VR1 is an output end of the working parameter setting unit 103.
The resistor R24 is connected between a second end of the variable resistor VR1 and
the low voltage power source ground VSS. The voltage of the output end of the the
working parameter setting unit 103 can be changed by adjusting the resistance value

14



[0041]The NPN type triode Q2, resistor R8, zener diode ZD1, and electrolytic capacitor C6 form a DC
zender circuit for stabilizing voltage of the low voltage DC from the external input to provide working
voltage for the temperature controlling unit 104. The operational amplifier U4, resistor R9, resistor R12,
resistor R14, and resistor R15 form a signal amplifying circuit. The voltage signal of the inverting input
end of the operational amplifier U ing from the working parameter setting unit 103 is configured
fo representhd thd T AFAdieY Sar TS o ehe NS Ha SFid HsnlRURRIAS put end of
the operatiopg}adiglificmii4 ¢eming from the electric element 300 is configured for representing
temperature sensing signal of the electric element 300. The operational amplifier U4 compares and
amplifies thd U¥Er]paraméberesebtidgsighahofteiimtertingenpltheddgind thedancpéyatgrmdensing

signal of the noninverting input end to output contro| signal. The control signal is transmitted to the
power convefREUHEHOD g S ERONE el Tt ity S aaiall e eoB iRl ibseitlge. when

the temperatyie it &laGiG SIRMERLFOAIFNGOShHNANA RieSSUM \RAleOf HReddsgivle

temperature controlling unit 104 outputs a control signal to control the power converting unit 102 to
reduce the vindtage output to reduce thereby the heating power of the electric element 300 until the
temperature is equal to the presetting value of the user, When the temperature of the electric element

300 is lower 4 the pfodettmGHmERST thehfs@retRRt m PR e LB BIRN Y EhiRA cAcSHibuts a
control signal i coniral e BAMETEONYRHINGUALAA? QIncitase thev s RURHbIRIfLease
thereby the heating power of the electric element 300 until the temperature Is equal to the presetting
value of the usarollhigsdtheéceonstant temperature effect of the blanket can be realized. The operational
amplifier 1J3, resistor R9, resistor R10, resistor R11, resistor R13, diode D6, diode D5, and electrolytic

capacitor C3%8f%l a stethrrbedbmai it thseRisHeljelRIGREPBS PREHBRIE MR iINSURERd of the

tional ifi S f i : ist . istor R13
ave connect i AL ol S S R s end
of the operatiemiakaimnpifion 1dad \Meer ilietanpaiaiu@iofidthekleotiarlgmaidsDthisHigber than a

highest temperature setting value or the electric element is short-circuited, the voltage of the
noninverting%ﬁb@gee%itﬂ&pnﬁéaab@ﬂaﬁéf%wr&rﬁﬁﬂﬁéﬂm&quﬁelm}g@mﬁﬁﬁtltwlﬁ‘éu@y&%@ igdferting input

end of the operational amplifier 1J3 and t perational amplifier will qutput a high level. The high level
being taken B BT o Ba e o SAESIoG 16 e et ol b o OB B i hode b7
and resistor Rhe-dnigloseihe voliageruipdintiirigly bp elesticaiaume @00 stormbegsiwerand the
safety protection function is realized. The diode D6 is for locking the output of the operational amplifier
1J3. [0042] Téravestik Hardimetéraceerdiyaite ok pwitinteepkepinynatirs 08 tae e stednifrerature
value, turning on and off t te, a?dtke ffr turningﬁﬁn/off th% det\llicte. The user CPQ turri on and turn off
the device in rrélgﬁ{ﬁ%lerzeb? preessefneé dirs ef(%%}lkﬁ S0 oMb TRation s P RTE LY koey RT §5et6nd key K2,
and a third k¥ K eanpi@ psedd sabthRderRgaly ad@psatHning RN And it fineothametting
method can be chosen according to the actual situation. When the first key K1 is pressed to turn on/off
the device, thetisurtheunivershhgeputdanehsiatpuemperatt oz cong difin gidivees al M has andloplput port
1/05, the sixth universal inpu# and outgtc{f port 1/06, and the seventh universal input and output port

1/07 of the mitFOESRAGHEP LI UHIRRs A4 SRR Sigridt SBHEUBOBRTE D S R P&ﬂ?i?f%perauon to

control the tefnRR[aLLES, CRRFR!IIAG WNEL O 48 50 O §F M&ﬁfaﬁaeeh%m@%@%mm

temperature controlling device 100. After the temperature value is set by the user, the microcontroller

Ul outputs vekagesigriatskoomaspomadihggio the set temperature value through the fourth universal

input and ou%&ort 1/04, the fifth universal input and output port 1/05, the sixth universal input and
e

output port /06 And th@%\?@ﬁ&%ﬁ‘?\?&%?ﬁﬁlﬂl%@%ﬁ{ﬂ WfW@Bﬁﬁ‘étsté}%B’é’rBfﬁ?Enéontrolling
unit 104. The, outpuited VOlRAR I3 RKERA5 & RANRAND IR RRAIAIIR SR GRSE YIRS the tuming
on and off time is set, when the working time of the low voltage and constant temperature ‘controlling
device 100 iarremctntizdne presahtuiinbgiof tinéetbe ddwdimenitsershl dhpuitlsbsednotdpubpord 1/04, the
fifth universal input and output port 1/05, the sixth universal inFut and output port 1/06, and the

seventh univBEsBERPRUkHE Ut thipoHta ilts7 Bematifcrordifmtions sath s aRIsHVSItSe signal to
drive the t Iy ' ! ’ tt t
rive the en&%@&ﬂé%ﬁ%gﬁgigﬁ%ﬁggegﬁ?h rﬂl@%ﬁ%‘? éﬁ‘ﬂ's}é%kg@%? @Y, SRARENt temperature

controlling device 1 IS configure isplaying a setting status for setting the work
parameters and work status of the circuit. [0043]When the outputted voltage of the power converting

unit 102 is greater
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than a safety voltage value, the zener diode ZD2 is broken down and thereby conducted, the current
flows through the zener diode ZD2 and the resistor R23 to input to the controlling signal input end of
the power converting unit 102 to control the power converting unit 102 to reduce the output voltage,
thereby to reach a voltage limitation effect. [0044]FIG 3 shows a circuit structure of a low voltage and
constant te rature controlling device of an electric blanket in accordance with another embodiment.
For describin ?%aéﬁ% S nyOnIy the parts related to the embodiment of the present invention are

shown. [0045]AsR ¢OIRQMIMRNGABAPIGRERLITYEURROINBIVEKIRY PRrAMEterREBIRRKUNIt 103
includes a variable resistor VR1 and a resistor R24. A first end of the variable resistor VR1 is an output

end of the wbekigg parestretdr settingmunlt AQF oM sesistoniRRahislcomedatedngetieeentatbecond end of
the variable esisto{g VR1 a{l;d the low voltage power source ground VSS. The voltage of the output end

of the the woRingoPaREnBter YetiRG GHIPTGY £ BE CHISE 5y SOMUBENG ¢ r¥SENERE alue of the
variable resigtoy VR, HSraRyiR SehLNe pyRk BERIBIRHY ﬁlﬁf,tQ%vEfrﬁiH% IREONEAing MRt 104.

[0046]In the embodiment, the circuit structures of the high voltage rectifying and
and a temperature controlling unit;

an AC voltage input end of the high voltage rectifying and filtering unit being
connected to the external AC power source and configured for rectifying and filtering
high voltage AC of the AC power source and outputting high voltage direct current;

a positive voltage input end and negative voltage input end of the power
converting unit respectively connecting with the positive voltage output end and
negative voltage output end of the high voltage rectifying and filtering unit, the
positive voltage output end and negative voltage output end of the high voltage
rectifying and filtering unit respectively connecting with a first end and a second end
of the electric element, an control signal input end being connected to a controlling
signal outputting end of the temperature controlling unit and configured for
converting the high voltage DC to the low voltage DC whose voltage changing with
the controlling signal according to the controlling signal outputted from the
temperature controlling unit, thereby providing working voltage for the electric
element;

an output end of the working parameter setting unit being connected to a
controlling end of the temperature controlling unit configured for outputting setting
signal for setting working parameters for the temperature controlling unit;

a temperature sensing signal input end of the temperature controlling unit being
connected to a third end of the electric heating element, the controlling end of the
temperature controlling unit being connected to the output end of working parameter
setting unit and configured for generating controlling signals according to a
temperature sensing signal outputted from the electric element and the setting signal

outputted from the working parameter setting unit.
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filtering unit 101, the power converting unit 102, and the temperature controlling unit 103 are the same
as the circuit structure shown in FIG 2 and will not be described here. [0047]One embodiment of the
present invention further provides an electric blanket incorporating the above described low voltage
and constant temperature controlling device. [0048]In the embodiments of the present invention,

because the high voltage rectifying and filtering unit power 101, the changing unit 102, the working
o amorer <A (o S A P e S T T o B ST vt
and constantampeieERNrolingdeyiceEamhithe RIRSHimSIement BRRIcaR e hrptedHay the low

voltage DC, and the low voltage and constant temperature controlling device 100 can automatically

adjust the outpltageoligengf thid pevwespeonveltingnnaitdd® acporiding tol thes prepetting watka parameters
of the user and the temperature of th ﬁ?l ctric element and can make the tem rfrat_ure .of the electric
element rapi) FALEHoS B HERHELUMHE RBLTBASTE GEINE LA RAEFR ESHE e RHER e tow

voltage and gopstantiamperRIIER caniialinscdgyisa L0 basMURe SafslLRrRISRoR fuRgtion and

simple circuit structure, thereby solving the problems of low temperature constancy, high cost, low
safety, and elsafeornhggretimgadiation existing in the known technology. [0049]The above described
examples are only a few embodiments of the present invention, and the descriptions are detailed, but
it should not be understood that they are intended to limit the invention to these embodiments. It

should be nofeghal, 10 g RERPOFIAGH A IRIS Atk S AURIARING IO USRS AQdheRuivalent to

the embodiments may be included within the spirit and scope of the invention.
wherein the high voltage rectifying and filtering unit comprises a capacitor C1, a

choke coil L1, a capacitor C2, a rectifying bridge BD1, and a filtering capacitor C3;

a first end and second end of the capacitor C1 are AC voltage input end of the
high voltage rectifying and filtering unit, a first input end and second input end of the
choke coil L1 are respectively connected to the first end and second end of the
capacitor C1, the capacitor C2 is connected to the first output end and second output
end of choke coil, the first input end and the second input end of the rectifying bridge
BD1 are respectively connected to the first output end and second output end of the
choke coil L1, the positive pole and negative pole of the filtering capacitor C3 are the
positive voltage output end and negative voltage output end of the high voltage
rectifying and filtering unit and are respectively connected to the positive voltage
output end and negative voltage output end of the rectifying bridge BD1, the negative

output end of the rectifying bridge BD1 is a high voltage power source ground.

4. The low voltage and constant temperature controlling device as claimed in claim 1,
wherein the power converting unit comprises a capacitor C4, a resistor R1, a diode D1,
a resistor R2, a NMOS tube QI, a diode D2, a resistor R3, a transformer T1, an
optocoupler U6, a resistor R17, a resistor R18, a resistor R19, a resistor R20, a
capacitor C9, a capacitor C10, a capacitor C11, a capacitor C12, a pulse modulator U5,
a resistor R21, an electrolytic capacitor C13, a resistor R22, a diode D9, a diode D3,
an electrolytic capacitor C7, an inductor L2, and an electrolytic capacitor C5;

a first end of a primary coil of the transformer T1 is the positive voltage input
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What is claimed is: 1.A low voltage and constant temperature controlling device of an electric blanket
being connected to an external AC power source and an electric heating element, the low voltage and
constant temperature controlling device comprising: a high voltage rectifying and filtering unit, a power
converting unit, a working parameter setting unit, and a temperature controlling unit; an AC voltage

input end of the hijgh voltage rectifying and filtering unit being connected to the external power
source and ORI eGSR M e GRS A e A dThel B g
outputting higfa velirgs deatCWdrMdced® RRSHIE ¥OIROTIIRPUhENS aRd paaAtVevaltagenhput end of
the power converting unit respectively connecting with the positive voltage output end and negative

voltage outptraeyidrofeth€ lhithle vedtagkerattifyiing apdciiite (ifgandiththeepositivel dithgeesistpout end and

negative voltage output end, of the high voltage rectifying and filtering unit respectively connecting with
a first end altr & SecOMF SR Wf‘f’i%%%’cm%‘@g@rﬂienﬁféhec B ﬁ?ﬁfﬁi{ﬁe dsetigdonhected to a

controlling signal QUiRKIIRG.EREAShRieTRPTAtie Cantaling witand.craliauredderronyerting the

high voltage DC to the low voltage DC whose voltage changing with the controlling signal according to
the controllinyasigalatoutipustedidrdiv O tempgtathesscantr ellaeg edutpfhibeeyOIS idingMasking voltage
for the electric element; an output end of the workin% parameter setting unit being connected to a

controlling eﬁ?PBf’?FFéit@n‘ﬁ@r%?&ﬁ&ﬂf&hﬁd%?ﬁ%o‘ﬁ _gﬁré??é‘fio?ﬁﬁuﬂfi Beséetﬁﬁ@”’s_iﬁﬂa.‘l_sfér setting
working parameters (fithe EIReLai s GROURIRY ok erthETIRE AILTERERBIPERIGNG (Rut end of

the temperature controlling unit being connected to a third end of the eléctric heating element, the
controlling endvit ShaieIQp esatoriaecasattol inguusit éitg dastedolt dhtortheou Rt easchataatking
parameter setting unit and configured for generating controlling signals accordirg@to a temperature

sensing sign‘%qt_ﬁ’ﬁf‘ﬁhﬁé‘d srindpeifeatodeieim®st drdardsdlimgahads Bﬁtﬁﬁt QF_thHé working
parameter S‘é}}}ﬁll%&é‘dtmzanTQ&é%\{V R 'Eﬁ&ﬁeaﬂ&s‘?eoi%ﬁaﬂais{‘iﬁ’&r% r%%gggrt%rgyirg%stjggﬁ%?%q?ﬂglalmed n

claim 1, further comprising a voltage limiting unit, wherein an input en output en e voltage

limiting unit aegwespeRIVAT ¢omnasctee:torenpesitiNeskaitage: putptiicans ancral gonteiieetsignal input
end of the power converting unit and configured for limiting a voltage value of the low voltage DC
outputted frolRtIrREpAWRMPERAEHIR I M RN sandwalpidédranda reference voltage output

pin, the resistor R20 is connected between the source electrode of the NMOS tube Q1
and a current sampling pin of the pulse modulator U5, a first end of the capacitor C9,
a first end of the C10, a first end of the capacitor C10, and a first end of the capacitor
C12 are respectively connected to the reference voltage output pin, Rt/CT pin,
compensating pin, and current sampling pin of the pulse modulator US5, a second end
of the capacitor C9, a second end of the C10, a second end of the capacitor C10, and a
second end of the capacitor C12 are connected together to the high voltage power
source ground, a first end of the resistor R21 is connected to a positive voltage output
end of the high voltage rectifying and filtering unit, a second end of the resistor R21 is
connected to the power source pin of pulse modulator U5, a first end of the resistor
R22, and a positive pole of the electrolytic capacitor C13, the second end of the
resistor R22 is connected to a cathode of the diode D9, an anode of the diode D9 is
connected to a first end of a secondary coil of the transformer T1, a second end of a
secondary coil of the transformer T1, a ground pin of the pulse modulator U5, and
cathode of the electrolytic capacitor C 12 are connected together to the high voltage
power source ground, an anode of the diode D3 and a positive pole of the electrolytic
capacitor are respectively connected to the first and second end of the secondary coil
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3. The low voltage and constant temperature controlling device as claimed in claim 1, wherein the high
voltage rectifying and filtering unit comprises a capacitor Cl, a choke colil Li, a capacitor C2, a rectifying
bridge BD1, and a filtering capacitor C3; a first end and second end of the capacitor Cl are AC
voltage input end of the high voltage rectifying and filtering unit, a first input end and second input end

f the choke cojl Li tiyel ted to the first d end of t itor Cl, th
capacitor C21s B6riBEIA Bt 114, SUISHEaRl 144 UBRbri b AtBLA B UGB i st imput

end and the geeRpE tRPLHRBAR theaectifying bades-Blol Bre resPerivahRonRRretsd (o the first output
end and second output end of the choke coll Li, the positive pole and negative pole of the filtering

capacitor C3erenthepbsitivéie/chdget@uiputientamdnegative tepttagepotitpod evfd tbE tipewegh voltage
rectifying and filtering unit and are respectively connected to_ the positive voltage output end and
egative voItR GHTEHAr e FEETTHS ORI B 10 ito B aH OF b Ritying
bridge BD1 is.g high yaliagerionessptice raun c4-id ik lRwanltaanapd sapstantitsmperature
controlling device as claimed in claim 1, wherein the power converting unit comprises a capacitor C4,
a resistor RIpawvdiodendrtiagesistoard? jsa ddESeilite e andipdiy © ok resisber Rasteotrannsformer Ti,
an optocoupler 1J6, a resistor R17, a resistor R18, a resistor R19, a resistor R20, a capacitor C9, a

capacitor C1PALb dcitothe PEgativgpiitse OPY pifsel HEIRRYSF CREVETHIGIBI RS2, 19H electrolytic
capacitor C13,,a feSiSIOLRA% qg{ﬂ%%&?%n%ﬂb‘%fé%?ﬁ’_1%}1@!3‘?8}{@}&“81889%'@5 %Zw%@dpfé&“?tor L2, and
an electrolytic capacitor CS; a first end of a primary coil of the transformer Ti Is the positive voltage
input end of Ue poavesaosiviediRgpualitimpiirsirendfofith @ ©apactar &dnandrtine fiksitient? afftlae resistor
R1 are connected together to the first end of the primary coil of the transformer Ti, the second end of

the capacitoH&-gmifing siedhdrely siveT8dRidY R fienesrisdde dhi detherlasenodifbde of the
diode D1, th d t i f [ iJ,of Ti
connected 10 eR oL g A B e e R o tue

Q1 is conneetamdortnerdirateeries ot Haeoe gistes R rASEL0nd @t Dt thie o sistees2ois RIFoBtive voltage
input end of the power converting unit, the grid electrode of the NMOS tube Q1 is connected to an

anode of thecBIBgE! B aRecRiBRIBIARBE PdbAh et betwedw iy tathatenitPhalsaasielse diode D2,
the cathode ?gett{eh i:?c e D2.is C%‘Qet%te(gut(f ?%8“1’%9:%51%% t%t%eﬂ? se,mo gl%tog ‘ngS, tk{gcréesistor R18
is connected betwaen a Isjir}&dlﬁpln Bnd & 'feference Vo age outpuef pif, the resistor R18S onnected
between a cgrgpgmsating pin of the pulse modulator US and a reference voltage output pin, the
resistor R20 is connected between the source electrode of the NMOS tube Q1 and a current sampling
pin of the pulse modulator US, a first end of the capacitor C9, a first end of the C10, a first end of the
capacitor CI%),&%Q(? a firsftend of the ca %ut:itor Clt2 are res ?ctivﬁ?lx.conne(l:ted té)].the reference voltage
output pin, Rt/ p?ﬁY (‘:/8ma[§§nasné1ti%%nf)|nl} andcufrent Sah rp |ﬁlg}|gp i Of THE 6u 489 %)%ﬁ'l%_lt%lr JS, a
second end ghtheigaRaciionind p.sasend endQf theCihprsacondiend afiibe-sapaciias 10, and a
second end of the capacitor C12 are connected together to the high voltage power source ground, a
first end of tieyesisomR XeysachmnbotgdateesihosRideavsiiate BtputemtooRbeahigstmidge rectifying
and filtering unit, a second end of the resistor R21 is connected to the power source pin of pulse
modulator U@Aaaffﬁ%ﬁpmd ‘the resistor R22, and a positive pole of the electrolytic capacitor C13, the
second end of the [RSiSIANB22 ImFENARFISH IR BeAthode fldhrdiada RYuriRNOHERIHE diode DI is
connected to a first end of a secondary coil of the transformer Ti, a second end of a secondary coil of
the transformed @iflardronindrgihiop theplisepmoputatdthtSpamndcoathtie bflthe: etsptralytitycapacitor C
12 are connected to%%ether to the high voltage power source ground, an anode of the diode D3 and a

positive pole“8RRE et folifit i rfgﬁglf‘é%ﬁe@fﬁfélg}dc% erPRd et adtreesdd end of the
secondary cgil. gfifhadransiumed tha Gethodeoile diode RBand,haoegaiyve rgleqhthe

electrolytic capacitor C7 are connected together to a first end of the inductor L2, a second end of the
inductor L2 iscthedeositivetiolthge beitpue eonhet thktpgaierrconke fimgeuniaod geooadnecind to a

positive pole of the electrolytic capacitor C5, the negative pole of the electrolytic capacitor C5 is the

negative volfAePbiRpieeHardttha Beverdohisrifns inaiRand et snA ety tsinenkiatRt dhole of the
electrolytic ¢ itQr n ] I t 0 ing unit is.a ow voltage
power sou rcg%?%é%é)?ggégr%l efeglc(;ltR :elflgﬁt{ge%%ltctl%ag ic %ﬂ#&égquf)%&%fﬁ%lgy %égs] % ﬂ%[n?rﬁociling signal
input end of daeppopt, cofivdring emitl mpathade ofpadighi;emitimoudiods dnitjiopiacalipler 1J6 is
connected to the low voltage power source ground, a collector electrode of a light activated triode in

the optocoueit-181ia ceyribraaivs b MRitenyl sriputrpersol e misrgsenralishd df #id résistor R17
Is connected 19 & %rph&’eg?s%%”%'s?o?fﬁ%e#%'sae F:é‘(%d watoy Up.an emitter glectrode of the fight active
triode in optocoupler 1J6 is connected to the high voltage power source ground.
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5.The low voltage and constant temperature controlling device as claimed in claim 1, wherein the
working parameter setting unit comprises a microcontroller Ul, a first key, a second key, a third key, a
resistor R4, a resistor R5, a resistor R6, a resistor R7, and a display U2;  a first universal input and
output port, a second universal input and output port, and a third universal input and output port of the
microcontroller Ul are respectivel conngct g)to a first end of the first key, a first end of tQ second
ey, and a FISEERE dp i Thith RApIL SESREE P e LY S TE K BT oA B key, and
a second engl,af,the Wi HRhaeenrsated tpgether to the power source ground, a first end of the
resistor R4, a first end of the resistor R5, a first end of the resistor R6, and a first end of the resistor R7
are respectively connected to a fourth universal input and output port, a fifth universal input and output

port, a sixth universal input and qutput port, and a seventh universal input and output port of the
crocontroltbrF At CECoE G Th & AR RS U O e PP s P RY are

connected togetber iq-frman UM Radselihe werking RaamelarseRingsHal thedisplay 111

connects with the microcontroller Ul. 6. The low voltage and constant temperature controlling device
as claimed imeslsiion R2%hefemn thd wthengapabimesértaeNiRg unithocommprises] atdreabiekesistor VR1
and a resistor R24, a first end of the variable resistor VRL1 is an output end of the waorking parameter

setting unit, IREFBEISE GRS {UndbriRe cietiskinRean' s e Sret: Yarsid 2lstbri¥ir1 and the
low voltage Qf%’eﬁflé?&rig&ggwp9nd7ﬁ1l|?<‘?\qu)’(‘5ﬁ’%é pgoﬁg&sggﬁﬁgmperature controlling device as
n

claimed in claim 1, wherein the temperature controlling unit comprises a NPN type triode Q2, a resistor
R8, a zener diode ZD1, an electrolytic capacitor C6, a resistor R9, a diode D5, a resistor R10, a

resistor R11, a resistor R12, a resistor R13, a resistor R14, an electrolytic capacitor C8, a diode D6, an
operational dmphfié?1 Y9l@%538d ePnsHRIIpBIRAABRES SRIPIHENE S Vicsisud abBed ifkslatty R15, and a
resistor R16; ollec le of the. NP 1] I oSsitiv r end of the
tem peraturevcvzg%%lo #% Bgr%l ; ?ﬁ%[l(r%egs%lgtl{c#(@émé %%r?géé% g%%v%geﬁrlﬁ?@ép 8(?*&(5‘%0@%%%{?0%%%@ a base

electrode of K#; WRBhEyREJGOIDO 248 dathedaiof theaeene Cdiogessibisrepnnanied msthe base
electrode of the NPN type triode Q2, an anode of the zener diode ZD1 is the negativelzgower source

end of the teiiperitdkedontrefisigruRit hnd iEtsiieRd td fi5sitsw Yoltage psidrsBurbe Bround, the
positive pole %3%@3@?;%2’ %%éggog%u% r?(ﬁﬁgé g’ca%a fgrlg%ro ga are ﬁ%?geﬁtévegydggékgﬁged to an emitter

electrode of ¥ OW voltage power source ground, a nd of the

resistor R9 igganneeieahipitherpositive el ofghe slegtioliis eapagitersfepra ositive pole of the
diode D5 is connected to a second end of the resistor R9 and a noninverting input end of the

operational amplifieplicaotietepioemiaved tig NPV Oaredtiad da d8pe rddrmal @ya plifkeerigpisetkademperature

2 frat onl of UVASIGIS RS 4 LBUUAA LA SPEHE YAt A 10 CuREEla tb e ROAOerting imput
: g input

end of the opgratiQnal ampiifierdd3806 & pRSNIPR PRe Rfdhe @leatiaiiGe of the zener diode

ZD1 is connected to the base electrode of the NPN type triode Q2, an anode of the

zener diode ZD1 is the negative power source end of the temperature controlling unit

and is connected to the low voltage power source ground, the positive pole and

negative pole of the electrolytic capacitor C6 are respectively connected to an emitter

electrode of the NPN type triode Q2 and the low voltage power source ground, a first

end of the resistor R9 is connected to the positive pole of the electrolytic capacitor C6,

a positive pole of the diode D5 is connected to a second end of the resistor R9 and a

noninverting input end of the operational amplifier U4, the noninverting input end of

the operational amplifier U4 is the temperature sensing signal input end of the

temperature controlling unit, a cathode of the diode D5 is connected to a first end of

the resistor R10, a second end of the resistor R10 is connected to the noninverting

input end of the operational amplifier U3 and a positive pole of the electrolytic
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capacitor C8, a negative pole of the electrolytic capacitor C8 is connected to the low voltage power
source ground, a first end of the resistor R 11 and a first end of the resistor R12 are connected
together to the first end of the resistor R9, a second end of the resistor R11 and a first end of the
resistor R13 are connected together to an inverting input end of the operational amplifier 1J3, a
second end of the resigfor R12 is a colntr?lllgeg nd of the tem .era% e controlling uni %Igd is connected

to the invertifig 15P0t éna G 78" bisePtioRal BnTpiitler 134 SH A fitsr &At GPHNE FEsISIRIY, a second

end of the regigi@ieRb3andoagecand:rnNd afthe rashitarRe S abe ROMNGaIed 10Qetrr &7 the low voltage
power source ground, a cathode of the diode is connected to the noninverting input end of the

operational aesplifieR123ranmotyitdngahencooherativgatar gifiersiicr & theamddamdfothe diode D6
are connected together  of the diode D7, the resistor R15 is conpected between the

d
vorting moUCeR S & Kbotnt D thETBlo a5 A B 198 SRR EHe GRS G UATDS o
connected tq g QiR AT @bIMEoRREAioRal ampaliier 434, acaflad of (e digde,0F and a cathode

of the diode D8 are connected together to a first end of the resistor R16, a second end of the resistor
R16 is a condrobimgpBigpainduip titingngraatirth eci@noplérgtune aodtrotimgaentdtd 8. thténlmstiwgltage and
constant temperature controlling device as claimed in_claim 1, wherein the volta% limiting unit

comprises alPBRef U EoPURicaaeaRRG{ IR YA edih b5 ol dnEsitica& b2 issiithput end of
the voltage Iipifing0it. AR ATOFE NS £ HIPHE PR R RAMEEIRE 10,7 diRleRd.pldht resistor

R23, a second end of the resistor R23 is the output end of the voltage limiting unit and is connected to
a control sigtial iloputvendgef poepovweireorventidy arith8dA dlahketjeiniprising:aed eoalaf the low
voltage and constant temperature controlling device claimed in claims 1-8.

noninverting input end of the operational amplifier U3, an output end of the

operational amplifier U3 and the anode of the diode D6 are connected together to an

anode of the diode D7, the resistor R15 is connected between the inverting input end

and output end of the operational amplifier U4, the anode of the diode D8 is

connected to the output end of the operational amplifier U4, a cathode of the diode D7

and a cathode of the diode D8 are connected together to a first end of the resistor R16,

a second end of the resistor R16 is a controlling signal outputting end of the

temperature controlling unit.

8. The low voltage and constant temperature controlling device as claimed in claim 1,
wherein the voltage limiting unit comprises a zener diode ZD2 and a resistor R23, a
cathode of the zener diode ZD?2 is an input end of the voltage limiting unit, an anode
of the zener diode ZD2 is connected to a first end of the resistor R23, a second end of
the resistor R23 is the output end of the voltage limiting unit and is connected to a
control signal input end of the power converting unit.

9. A blanket, comprising any one of the low voltage and constant temperature

controlling device claimed in claims 1-8.
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