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POWER SUPPLY
The present invention relates Lo Power Supply in wﬁiph
a preset D.C.output voltage can be obtained from A.C.{input

voltage.

In general, Power Supply of'such kind as Switching
Power Supply 1s so strucﬂured that after obtaining D.C.input
voltage by rectifying and smoothing A.C.power source supplied
acr;ss a fi;ter circuit, said D.C.input voltage is supplied to
an inverter in order to optionally output sLabilizeA
D.C;voltaée.

In recent years, power factor and harmonic correction
circuit comprising boo#t—chopper Lypé converter has come t? be
integrated into the Power Supply, to achieve bétter efficiency
in energy consumption, and imptove the powér.factor for the |
correction of electricity distortion and voltage drop of
Lraﬁsmission voltage.

However, in the aforesaid prior art, on one board are

mounted discrete parts such as resistors, capacitots,

transistors, transformers, diodes, or the like, and'lptegratgd

circuit (i.e.X.C.)for control of the inverter. Thus a user’
cannot newly design the once packaged Power Supply to obtain
another input or output voltage and output power. As the result,

such Power Supply lacks the flexibility in use a greéL deal.
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Accordingly, it is an object of the present invention
to provide a power supply which can realise optional design .
of the same, depending on its intended use.

According to the presen{: invention, there is provided
a power supply comprising: '

a noise filter module for rejecting noise from an AC
input voltage 1line; |

one or nmnore powér factor and harmonic correction
modules for bringing the current and voltage waveforms of
the AC input voltage close to each other in order to outpuf:
DC input voltage; and,

- one or more power converter modules for. convérting

said DC input voltage into preset DC output voltage;

the modules being optionally combined to obtain a
desired powér supply. |

The power' factor and harmonic correction modules may
be replaced with a rectifying module for rectifying and
smoothing the AC input voltage in order to output DC input
voltage. | '

~With the structure described above, each main part
'constituting the power supply can be divided into an
independent module,- and thus each module can :be optionally
combined to provide a desirable power supply in accordance
with various specifications thereof. _

A back-up power supply modz_lle may be provided for
supplying DC input voitage to -the power converter module or
modules in case of abnormal stopping of the supply of said
DC input voltage. '
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Other objects, features and advantages of the invention
will be appérent Lo those skilled {n ihe art from the following
descrlptlon of the preferred emﬁddiments of the invention,
wherein_reference is made to the adcémpanying drawings, of

which:

PIG.1 is a circuit diagram showidg a first emBodimenL of a Power
Supply of the present invention. '

FIG.Z is a general front view showing a first embodiment of a
Power Supply of the present invention.

FIG.3 islanother general front view showing a first embodiment
of a Power Supply of Lhe present invenﬂion_

FIG.4 1s'a élrcuit dlaéram sﬁqwing a second embodiment of a

Power Supply of the present invention.

Hereinafter is explained a first embodiment of the
invention with reference -to FIGS.1 to 4.

FIGS.1 to 3 show a first embodiment of Lhe invention.

-Xn FYXG.l showing a general circuit structure of the present
Power Supply, reference numeral 1 designates A.C.power source, 2
_ and 2A designate fuses respectively, in which A.C.input voltage

" Vinl from A.C.power source 1 is applied to each input terminal of

noise filter module_3 across sald fuses 2,2A.

Said noise filter module 3 integrates conventional

- noise filter circuit therein to suppress or cut-off the noise

‘entering ihé line of A.C.input voltage Vin[ From the output

terminals OUT of the noise filter wmodule 3 {s output D.C.linput
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voltage Vviny from which are eliminated the noise within a Preset
frequency band. Reference numerals 4,4A desig_nal_e povwer factor
and harmonic'correction modules serv_;.ng asan A.C.front end of
power converter modules or p.C./D.C.converters 5,5A,5B described
hereinafter.

Said power faclor aqd,hatmonic correction modules £ 4A
are pro{!ld‘edlulth rectifier circuf{t and boost—-chopper Lype
converter and the like therewithin 'respeculvely, which can bring'
the current and voltage waveforms of A.C.input voltage Vinl
applied to the input terminals AC closé enough to each'ol'_her,
and correct the harmonic cm;*renl__from the A.C.{nput vo!.(.agg vini
in oxder Lo output D.C.input volt_agé vin2 fr&m output terminals
v, V. .

Furt.hér, a Eiuraiity of power fagl.or and harmonic
correction modules_'4,4h foz'." var.ious {nput or output volLaggs Snd
output p'o.wers are provided in accordance with safd A.C.Lqput
voltage Vinl or the output power of .D.CZD.C.conver.Lers S,SA,
vhereby s.aid power factor and-ha'rmonic cpt;:éctipn_ modules are
optionally used in a single or parallel.cénnect._ion thereof.
Furt.hermore'; said each pover fa;:l.or and ha'.rﬁonic correc_tion
modules 4_,41_\ detects D.C;input_- voltage.v.i_.;uz so that detection
signals can be supplied from éetection terminals ENB when the
voltage level reaches predetermined value thereof.

Each reference numeral S,SA,SB is provided for
D.C.back end, which is D.C./D.C.converter module having a
plurality of kind§ for various input.or out.pu_t__' voltages and
output éowers- To .each Lnéut. terminal +Vin,-Vin of said'
D.C./D.C. converters 5,S5A.SB is supplied said D;C.inéut voltage

vin2 respectively, in which D.C.f{nput voltage Vin2 is inverted
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into D.C.output voltage Vout b.y fnverter module (not shown)
integrated threrewith, and then safd D.C.output voltage Vout f{s
suppliéd Lo common 1oa;i 6 across output terminals +«Vout,-Vout.
Besides a single operation of one D.C./D.C.converter

m§dule S, where necessary, a parallel operation of a plurallt_);
'_of D.C./D.C.converters 5,5A,5B having tLhe same output
charact.eri;t.i‘cs will be possible, as shown in FIG.l. Further,
mull_i—out_put_.s 6peration of _D.C./D.C.convert.ers S,SA,§B having

different output characteristics can be also possible, wixich.
_.is -n-o_!_ shown herein.

Each D..C.'/D.C.convert.er 'S,SA,'SB is further prowided
with a control t.etmi'nal CNT for remote on/off control of said
D.C.output voltage Vout. Namely, qh-en each control terminal CNT
and input terminal -Vin is in an'.o'pen state, said inverter-will
be férced to stop, so that the supply of D.C.output voltage Vout
. to load 6 can be. shut down. Whereas, \:'-hen, eachl control Lerm;lna;
CNT and input terminal -Vin is i{n a short-circuit state, said
inverter will be coantrolled so that stabilized D.C.output voltage
Vout éan’_'be supplied. |

on Lhé other ham:i, refe.rence numeral 7 is an optional
unit for Power Supply, designating a back-up power su-pply.mod“]-e
connected in par;allel with said power factor and harmonic
-corﬁrect.ilon module__s 4.,4A. ISald .back—up powel.; suppiy module. 7
allows. D.C.input voltage Vin2 to be supplied from output
terminals +V,-V to éach input terminal of each
D.C./D.C.converter modﬁle 5.5A,5B when the supply of D.c.in.put
v;)lt_age Vin2 is stopped because of some abnorma.l operation . |

Reference numér'al 8- designates a power supply

monitoring module for similtaneously observing both the input
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and output sides of Power Supply, which comprises a detection

Lterminal ACl connected to the line of A_C.{nput voltage Vinl for

detecting A.C.input voltage, anotLher detection terminal DCl

connected to the line of D;C.anut voltage Vvin2 for detecting
D.C.input,'anotheé deLecLi&n terminal ENB connected to the
detection Lerminals.ENB of said power factor and harmonic
correction modules 4,4A for suppressing secondar¥-rush current,
and.eléht detection terminals DCOl to DCO8 connected to the line

of D.C.output vdlLaqe Vout of each D.C./D.C.converter module

"5.,5A,5B.

Further, to the output terminals-IONl to ION8 of said
power_supply monitoring module 8 are connected qonLrol terminals
CHNT of D.C./D.C.cgnverter modules S5,5A,SB, f:om wﬁlch are
suéplied control signals which can perform on/off control of
di#c:ete D.C./D.C.converter modules S5,5A,5B. Whereas, to the
power supply monitoring module 8 is connected control qugle 9
1ntegrattn§ a micro computer uhich comprises CPU, P-ROM,
iﬁputlbutput Lnie#face; and the like, Snd-satd converter modules
are controlled in a preset condition in accordance with-programs
pre-written on said coﬁtrol moduig 8, in which. are further

provided additional functions such as display function for

._indiéating the channel of D.C./D.C.converters 5,5A,5B causing

abnormal operation, D.C.output voltage Vout and D.C.currentls

variable function for each D.C./D.C.converter module S,SA.SB.
Hereinafter is explalned lay-out structure of the
pregent Powgr suppiy with reference to FIGS.2 and 5.
FIG.2.shous a noise filter module 3, a power factor
and harmonic. correction module {, D.é;/D.C.converLers

5,5A,5B,5C,5D laterally lined up in sequence.
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In this casé, mult{-output power supply can be
provided by combining power factor and hart,non.lc co;réctlon
rmodule 4 of I-KW output power, 6.C./D.C.conve;Ler_S of 300w
output power,D.C./D.C.converters SA,SB of 150 W oulput powver,
D.C./D.C.convertexrs 5C,5D of 75 W _output p‘owe‘r.::-g\ne another. What

is characteristic here is that each module 3,4,5,5A,5B,5C,SD {s

. formed with a one-side éortion 11 having the same leangth and

hefght, while each of them i{s formed with another side

portion 12 baving various lengths depending upon oulpul voltage

. or the like applied thereto. The bottom portion of each

module 3,4,5,5A,5B,5C,SD is formed with a - metal cofé board
{not shown) on uh;ch various electronics éomponents are Lo be.
mounted. Furtherx, each mod-ule has 3 cover 1'3 for covering
over the ;net.al core board, a Ppress-in nut 14 with 3
screw hole for mounting the same to ghassis or the like,- and
a terminal portion 15 which enables the s;.a_mie l._o be connected
externally - thereof.

On the ot_he:.j_h'a_nd, FIG.3 shows an approximately
square-shaped Power Supply by suitably combining a noise filter
modu_le- 3, a .power factor and harmonic correction module 4,

D.C./D.C.converters S,5A. For this case, for example, a power

factor and harmonic coirection module 4 of 500W output power and

D.C./D.C.converters 5,5A of 1S0 W output power are employed.

Incidentally, although not shown in the drawings, back-up power

Supply module 7 or the like can be packaged into the same shape

as each module 3,4,5,5A, whereby it can be layed out on the

‘same plane along with other modules.

Again referring to FIG.1, during input of A.C.power

source 1, detection signals wi{ll be supplied from detection
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terminal ENB: to power supply monftoring module 8 when D.C.input

voltage Vin2 reaches a preset voltage level. AL this time, said

power'supply monitoring module 8 forces each D.C./D.C.cdnverter

module‘S,SA,SB to stop operating for presetl time Lhroggh control
terminals CNT, suppressing the secondary rush current from power
factor and harmonlé_correction modules 4,4A. Fdrther, sald power

supply monitoring module 8 constantly monitors A.C-inputlvo;tage

Vinl, D.C.input voiLage vin2, and D.C.ouLde voltage Vout, Thus

in case of abnormal operation, said power supply monitoring
module 8 displays the channel of faulty D.C./D.C.converters
S.S5A,SB, and where necessary, each D.C./D.C.converter is forced

to stop operating.
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As herelnabove described, according to the present

embodiment, main parts constructing a Power Supply are_'d!.vlded' -

into a noise- filter module 3, powver factor ‘and harmonic

correct{on module 4, D.C./D.C.converter module 5, and back-up

| powver supply module 7 respectlively, in order Lo be independently

modularized. With the structure thus made, a user can o'ptrionally
and easily combine each.module to design Power Supply Sysl.ems
with wvarious spegifléations in accordance with the objects
thereof. Further,each module  3,4,5,7 is formed wlith one-side
portion 11 having the same length aqd height-, thus there will

be no stepped portion in both the lateral and vertical

directions on lined-up modules 3,4,5,5A,5B,5C,5D shown in FIG.2

and-square-.s,haped ﬁodules. 3,4,5,5A shown in FIG.3. Accordingly,
the present Power Supply Iis extremely easy to 'operat..e and use
for users, and general cbnfigurat.'ion of Power Supply is free (o
change depending upon the housing . space thereof.
Furthermore,since power supply monitoring module 8 having

control module 9 is connnected to the designed Power Supply, a

user can promptly cope with discrete abnormal operations cased

therewithin._ |

In FIG.4 showing a second embodiment of Lhe' present
invention, the same po;rt_ions as those of forgoing em_bodlmentT is
designated as common reference nun;eréls, and i;he'ir repeated
detail description will be oniiu.ed_.

- In the s-e'cond embodiment, said - power factor and
harmonic correction modult_’._s 4, 4A are replaced with’ rgcl_ifyinq
module 21 wixich rectifies and smoothes A.C.input voltage Vinl
applied to (fnput '-Leminals AC so that D.C.input voltage VinZ

will be output from output terminals +V,-V. Hére, like aforesald
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embodiment, sald rectifying module 21 is8 formed with one-side
portion having the same length and height as another module,
such as that of noise ff{lter module 3, whereby the samé effecﬁ
and action as described }n Lhe.firsL_embodiment  can be
dbtained.

Incidentally, the present invention should not be
.limitgd to the embodiments thus far described, it can be
nmnodified within a scope of the invention. For example, circuit
structuré within a,D.C./DfC.cqnverLer module may be variously

modified depending upon output power or the like.
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CLAINMS

1. A power supply comprising:

a noise filter module (3) for rejecting noise from an’
AC input voltage line; |

one -or more power factor and harmonic corr_ection
modules (4,42) for bringing the current and voitage

waveforms of the AC input voltage close to each other in

order to output DC input voltage; and,

one or more powér converter modules (5,53,5B) "for
converting said DC input voltage into preset DC output
voltage; | _
the modules being optionally combined to obtain a

desired power supply.

2. A power supply according to claim 1, wherein the power
factor and harmonic correction modules are replaced with a
rectifying module (21) for_rectifying and smoothing the AC
input voltage in order to output DC input voltage.

3. A -power supply according to claim 1 or claim 2,

" further comprising a back-up power supply modulé (7) for
_ supplying DC input voltage to the power converter module or

modules (5,'5A,SB) in case of abnormal stopping of the

-.supply of said DC input voltage.

4. A power supply according to any of claims 1 to 3,

wherein each module has an approximately square-shape or
rectg'ngular—shape configuration', each module having a side
which is the same length and height as a side of another
module.

5. A power supply according to any of claims 1 to 4,
further comprising a power supply -monitoring module (8)
having a control module ('9) for monitoring simultaneously
the input and output side of each module.

~



10

-12-

POWER_SUPPLY
ABSTRACT

.A power supply consists of a noise filter module (3);
power factor and harmonic correction module (4), DC/DC
converter (Sf, back—-up power supply module (7), and ‘the
like. Each module os optionally combined and connected to
one another so that a user can freely design.a power supply
depending upon the varioﬁs'specifications'and requirements

‘thereof.

Figure 1
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FIG.3
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