
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

26
2 

07
2

B
1

TEPZZ  6 Z7 B_T
(11) EP 2 262 072 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
29.04.2015 Bulletin 2015/18

(21) Application number: 10157680.9

(22) Date of filing: 25.03.2010

(51) Int Cl.:
H02H 1/00 (2006.01) H05B 33/02 (2006.01)

H02H 3/20 (2006.01)

(54) Apparatus for preventing over/under voltage, light emitting module and display apparatus

Vorrichtung zur Vermeidung von Über- bzw. Unterspannung, lichtemittierendes Modul und 
Anzeigevorrichtung

Appareil pour empêcher la surtension/sous-tension, module électroluminescent et appareil d’affichage

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO SE SI SK SM TR

(30) Priority: 09.06.2009 KR 20090051026

(43) Date of publication of application: 
15.12.2010 Bulletin 2010/50

(73) Proprietor: Samsung Electronics Co., Ltd.
Suwon-si, Gyeonggi-do, 443-742 (KR)

(72) Inventors:  
• Agarwal, Pankaj

Suwon-si (KR)

• Choi, Sung-jin
Gunpo-s (KR)

• Kim, Tae-hoon
Suwon-si (KR)

(74) Representative: Appleyard Lees
15 Clare Road
Halifax HX1 2HY (GB)

(56) References cited:  
GB-A- 2 053 596 US-A- 4 825 328
US-A1- 2003 235 062  



EP 2 262 072 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] Apparatuses and methods consistent with the
present invention relate to an apparatus for preventing
over or under voltage, a light emitting module and a dis-
play device, and more particularly, to an apparatus for
preventing over or under voltage by shutting down volt-
age when there is over or under voltage, a light emitting
module and a display apparatus.

2. Description of the Related Art

[0002] Each electronic apparatus has an appropriate
range of voltage. If over voltage or under voltage, beyond
rated voltage, is applied to an electronic apparatus, the
electronic apparatus may not operate normally, or even
be out of order. In order not to apply abnormal voltage
(over voltage or under voltage) to an electronic appara-
tus, manufacturers install an apparatus for preventing
abnormal voltage in an electronic apparatus.
[0003] The apparatus for preventing abnormal voltage
detects whether over voltage or under voltage is applied
to an electronic apparatus and protects the electronic
apparatus from over or under voltage. The conventional
apparatus for preventing abnormal voltage has two volt-
age distributors for each of a plurality of loads. That is,
the conventional apparatus for preventing abnormal volt-
age has a structure in which every n load requires 2n of
voltage distributors.
[0004] Accordingly, if the number of loads to be pro-
tected increases, the size and cost of the apparatus for
preventing abnormal voltage also increase. Therefore,
an apparatus for protecting an electronic apparatus from
abnormal voltage of which size or cost are not affected
even if the number of loads to be protected increases is
required.
[0005] US 4 825 328 and GB2053596 disclose devices
for detecting under and over supply voltages.

SUMMARY OF THE INVENTION

[0006] Exemplary embodiments of the present inven-
tion address at least the above problems and/or disad-
vantages and other disadvantages not described above.
Also, the present invention is not required to overcome
the disadvantages described above, and an exemplary
embodiment of the present invention may not overcome
any of the problems described above.
[0007] Exemplary embodiments of the present inven-
tion provide an apparatus for preventing abnormal volt-
age which detects the highest and the lowest voltage
applied from a plurality of loads, includes two voltage
distributors distributing the highest and the lowest voltage
respectively, and detects whether the highest and the

lowest voltage applied from the voltage distributors are
within a predetermined range.
[0008] According to the present invention there is pro-
vided an apparatus and method as set forth in the ap-
pended claims. Other features of the invention will be
apparent from the dependent claims, and the description
which follows.
[0009] An apparatus for preventing abnormal voltage,
according to an exemplary embodiment of the present
invention, comprises an extraction unit which is connect-
ed to each of a plurality of loads and extracts the highest
voltage and the lowest voltage among voltage applied
from the plurality of loads, a first voltage distribution unit
to distribute the highest voltage output from the extraction
unit, a second voltage distribution unit to distribute the
lowest voltage output from the extraction unit, and a de-
tection unit to detect whether the highest voltage and the
lowest voltage applied from the first voltage distribution
unit and the second voltage distribution unit are within a
predetermined range, wherein the detection unit may out-
put a predetermined signal if difference between the high-
est voltage and the lowest voltage is greater than refer-
ence voltage difference.
[0010] The detection unit may output a predetermined
signal if the highest voltage is lower than the lowest ref-
erence voltage or the highest voltage is higher than the
highest reference voltage.
[0011] The detection unit may comprise a first opera-
tional amplifier to which the lowest voltage and the lowest
reference voltage distributed and applied from the first
voltage distribution unit are applied, in which a first diode
is connected to an output terminal, and which outputs
the predetermined signal if the lowest voltage is lower
than the lowest reference voltage and a second opera-
tional amplifier to which the highest voltage and the high-
est reference voltage distributed and applied from the
second voltage distribution unit are applied, in which a
second diode is connected to an output terminal, and
which outputs the predetermined signal if the highest volt-
age is higher than the highest reference voltage.
[0012] The predetermined signal may be a signal to
shut down the plurality of loads.
[0013] The detection unit may comprise a third opera-
tional amplifier to which the lowest voltage distributed
and applied from the first voltage distribution unit and the
highest voltage distributed and applied from the second
voltage distribution unit are applied and which outputs
voltage difference between the lowest voltage and the
highest voltage and a fourth operational amplifier to
which the voltage difference and the reference voltage
difference are applied, and in which a third diode is con-
nected to an output terminal, and which outputs the pre-
determined signal if the voltage difference is greater than
the reference voltage difference.
[0014] The first voltage distribution unit may distribute
the lowest voltage using a plurality of resistances, and
the second voltage distribution unit may distribute the
highest voltage using a plurality of resistances.
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[0015] The first voltage distribution unit may include a
first resistance and a second resistance which have serial
connection, the lowest voltage output from the extraction
unit is applied to one end of the first resistance, one end
of the second resistance is grounded, and the detection
unit is connected to a portion between the first resistance
and the second resistance.
[0016] The second voltage distribution unit may in-
clude a third resistance and a fourth resistance which
have serial connection, the highest voltage output from
the extraction unit is applied to one end of the third re-
sistance, one end of the fourth resistance is grounded,
and the detection unit is connected to a portion between
the third resistance and the fourth resistance.
[0017] The plurality of loads include N (N is a natural
number which is more than 2) loads, and the extraction
unit may include N diode pairs in which two diodes form
serial connection and bias impedance, each of the N di-
ode pairs may be connected in parallel and the bias im-
pedance may be connected to the N diode pairs in par-
allel, and each of the N loads may be connected to a
portion between two diodes included in each of the N
diode pairs.
[0018] The bias impedance may be bias resistance.
[0019] The plurality of loads may be a plurality of light
emitting diodes (LEDs).
[0020] The output highest voltage may be voltage of a
node corresponding to an anode of the N diode pairs
among nodes to which the N diode pairs are connected
in parallel.
[0021] The output lowest voltage may be voltage of a
node corresponding to a cathode of the N diode pairs
among nodes to which the N diode pairs are connected
in parallel.
[0022] A light emitting module, according to an exem-
plary embodiment of the present invention, includes the
apparatus for preventing abnormal voltage disclosed in
the above.
[0023] A display apparatus according to an exemplary
embodiment of the present invention, includes the appa-
ratus for preventing abnormal voltage disclosed in the
above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The above and/or other aspects of the present
invention will be more apparent by describing certain ex-
emplary embodiments of the present invention with ref-
erence to the accompanying drawings, in which:
[0025] FIG. 1 is a block diagram illustrating a functional
structure of an apparatus for preventing abnormal volt-
age, according to an exemplary embodiment of the
present invention;
[0026] FIG. 2 is a circuit diagram of an apparatus for
preventing abnormal voltage, according to an exemplary
embodiment of the present invention;
[0027] FIG. 3 is a view illustrating a circuit of a detection
unit when difference between the highest voltage and

the lowest voltage is used, according to another exem-
plary embodiment of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS OF THE INVENTION

[0028] Certain exemplary embodiments of the present
invention will now be described in greater detail with ref-
erence to the accompanying drawings.
[0029] In the following description, the same drawing
reference numerals are used for the same elements even
in different drawings. The matters defined in the descrip-
tion, such as detailed construction and elements, are pro-
vided to assist in a comprehensive understanding of the
invention. Thus, it is apparent that the present invention
can be carried out without those specifically defined mat-
ters. Also, well-known functions or constructions are not
described in detail since they would obscure the invention
with unnecessary detail.
[0030] FIG. 1 is a block diagram illustrating a functional
structure of an apparatus for preventing abnormal volt-
age 100, according to an exemplary embodiment of the
present invention. As illustrated in FIG. 1, the apparatus
for preventing abnormal voltage 100 comprises an ex-
traction unit 120, a first voltage distribution unit 130, a
second voltage distribution unit 135 and a detection unit
140. The apparatus for preventing abnormal voltage 100
is connected to N loads 110. The ’N’ represents a natural
number which is more than 2.
[0031] The N loads 110 includes a first load 110-1 to
an N load 110-N. Each of the N load 110 is connected
to the apparatus for preventing abnormal voltage 100.
That is, the N loads 110 are under protection of the ap-
paratus for preventing abnormal voltage 100. The N
loads 110 may be various loads. For instance, the appa-
ratus for preventing abnormal voltage 100 protects a light
emitting diode (LED) backlight apparatus, the N loads
100 may be N LEDs.
[0032] The extraction unit 120 is connected to each of
N loads 110, and extracts the highest and the lowest
voltage from among voltage applied from the N loads
110. The extraction unit 120 applies the lowest voltage
to the first voltage distribution unit 130 and the highest
voltage to the second voltage distribution unit 135.
[0033] The first voltage distribution unit 130 distributes
the lowest voltage output from the extraction unit 120 to
the detection unit 140 in an appropriate size. The second
voltage distribution unit 135 distributes the highest volt-
age output from the extraction unit 120 in an appropriate
size.
[0034] In general, the rated voltage of load is different
from the rated voltage of the detection unit 140. Since
the detection unit 140 includes a operational amplifier,
the rated voltage of the detection unit 140 may be ap-
proximately 5∼15V. On the other hand, the rated voltage
of load differs depending on the type of load, and may
be more than 100V. Accordingly, the first voltage distri-
bution unit 130 and the second voltage distribution unit
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135 distribute the lowest voltage and the highest voltage
of N loads 110 in a predetermined ratio so that the lowest
voltage and the highest voltage of N loads 110 may be
within the range of rated voltage of the detection unit 140.
[0035] For instance, the first voltage distribution unit
130 and the second voltage distribution unit 135 may
distribute voltage to one tenth of its original voltage. In
this case, if the extraction unit 120 extracts the lowest
voltage of 50V and the highest voltage of 100V, the first
voltage unit 130 outputs 5V to the detection unit 140 and
the second voltage distribution unit 135 outputs 10V to
the detection unit 140.
[0036] The detection unit 140 detects whether the low-
est voltage and the highest voltage applied from the first
voltage distribution unit 130 and the second voltage dis-
tribution unit 135 are within a predetermined range, and
if the lowest voltage and the highest voltage are beyond
the predetermined range, the detection unit 140 outputs
a predetermined signal.
[0037] The predetermined range represents the range
of rated voltage of the N loads 110. If the loads included
in the N loads 110 have different rated voltage, the pre-
determined range is determined between the highest val-
ue among low values of rated voltage and the lowest
value among high values of rated voltage to satisfy the
range of rated voltage of every load. If there are 3 loads,
and the range of rated voltage of load A is 100V∼200V,
the range of rated voltage of load B is 90V∼190V, and
the range of rated voltage of load C is 80V∼230V, the
predetermined range becomes 100V∼190V.
[0038] In addition, the predetermined range defines
the lowest reference voltage, the highest reference volt-
age, and reference voltage difference. The lowest refer-
ence voltage becomes the lowest value of the predeter-
mined range, the highest reference voltage becomes the
highest value of the predetermined range, and the refer-
ence voltage reference becomes difference between the
highest value and the lowest value of the predetermined
range. For instance, if the predetermined range is
100V∼190V, the lowest reference voltage is 100V, the
highest reference voltage is 190V, and the reference volt-
age difference is 90V.
[0039] The predetermined signal is a signal, e.g., a
feedback signal, to shut down the N loads. If voltage is
beyond the predetermined range, that is, the voltage is
abnormal voltage the detection unit 140 outputs a shut-
down signal to protect the N loads 110.
[0040] Specifically, if the lowest voltage is lower than
the lowest reference voltage, or if the highest voltage is
higher than the highest reference voltage, the detection
unit 140 outputs a predetermined signal. That is, the de-
tection unit 140 detects whether abnormal voltage is ap-
plied using the lowest value and the highest value of the
predetermined range. The circuit structure of the detec-
tion unit 140 for this is illustrated in FIG. 2.
[0041] In addition, if the difference between the highest
voltage and the lowest voltage is greater than reference
voltage difference, the detection unit 140 may output a

predetermined signal. In this case, the detection unit 140
detects whether abnormal voltage is applied using differ-
ence between the highest value and the lowest value of
the predetermined range. The circuit structure of the de-
tection unit 140 for this is illustrated in FIG. 3.
[0042] As described above, the apparatus for prevent-
ing abnormal voltage 100 includes only two voltage dis-
tributors, and even if the number of load increases, there
ins no change in the number of the voltage distributors.
Accordingly, although the apparatus for preventing ab-
normal voltage 100 protects a plurality of loads, the size
is small and the cost is low.
[0043] Hereinafter, a detailed circuit diagram of the ap-
paratus for preventing abnormal voltage 100 will be ex-
plained with reference to FIG. 2 and FIG. 3. FIG. 2 is a
circuit diagram of an apparatus for preventing abnormal
voltage, according to an exemplary embodiment of the
present invention.
[0044] As illustrated in FIG. 2, the extraction unit 120
includes N diode pairs 220-1-220-N and bias resistance
225.
[0045] The N diode pairs 220-1∼220-N are connected
in parallel. The diode pair includes two diodes which form
serial connection towards the same direction, and each
load is connected between the two diodes included in
each of the diode pair.
[0046] The bias resistance 225 is connected to the N
diode pairs 220∼220-N in parallel. The bias resistance
225 causes voltage drop so that the lowest voltage and
the highest voltage can be applied to the ends of the
diode pair respectively.
[0047] The extraction unit 120 may employ various
kinds of bias impedance other than the bias resistance
225 to cause voltage drop. For instance, a bias capacitor
may be used as bias impedance.
[0048] The extraction unit 120 having the above struc-
ture has the highest voltage among the voltage of the N
loads 110 in the right end (B) and has the lowest voltage
in the left end (A). Accordingly, the extraction unit outputs
the highest voltage among the voltage of the N loads 110
via A, and outputs the lowest voltage via B.
[0049] In other words, the highest voltage extracted
from the extraction unit 120 is the voltage of the node
corresponding to the anode of the N diode pairs
220-1∼220-N among the nodes to which the N diode pairs
220-1-220-N are connected in parallel. The lowest volt-
age extracted from the extraction unit 120 is the voltage
of the node corresponding to the cathode of the N diode
pairs 220-1-220-N among the nodes to which the N diode
pairs 220-1-220-N are connected in parallel.
[0050] The first voltage distribution unit 130 distributes
voltage using a first resistance 231 and a second resist-
ance 232. The first resistance 231 and the second resist-
ance 232 are connected with each other in serial con-
nection. One end of the first resistance 231 is connected
to A of the extraction unit 120 and receives the lowest
voltage output from the extraction unit 120. One end of
the second resistance 232 is grounded.
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[0051] The extraction unit 140 is connected to the por-
tion between the first resistance 231 and the second re-
sistance 232. The voltage of the portion between the first
resistance 231 and the second resistance 232 is deter-
mined according to a ratio of the resistance value of the
first resistance 231 and the resistance value of the sec-
ond resistance 232. Accordingly, the resistance value of
the first resistance 231 and the resistance value of the
second resistance 232 should be selected considering
the range of appropriate voltage of the extraction unit 140.
[0052] By doing so, the first voltage distribution unit
130 distributes the lowest voltage of the N loads 110.
[0053] The second voltage distribution unit 135 distrib-
utes voltage using a third resistance 233 and the fourth
resistance 234. The third resistance 233 and the fourth
resistance 234 are connected with each other in serial
connection. One end of the third resistance 233 is con-
nected to B of the extraction unit 120 and receives the
highest voltage output from the extraction unit 120. One
end of the fourth resistance 234 is grounded.
[0054] The extraction unit 140 is connected to the por-
tion between the third resistance 233 and the fourth re-
sistance 234. The voltage of the portion between the third
resistance 233 and the fourth resistance 234 is deter-
mined according to a ratio of the resistance value of the
third resistance 233 and the resistance value of the fourth
resistance 234. Accordingly, the resistance value of the
third resistance 233 and the resistance value of the fourth
resistance 234 should be selected considering the range
of appropriate voltage of the extraction unit 140.
[0055] By doing so, the second voltage distribution unit
135 distributes the highest voltage of the N loads 110.
[0056] As illustrated in FIG. 2, the detection unit 140
includes a first operational amplifier 240, a first diode
241, a second operational amplifier 245, and a second
diode 246.
[0057] In the first operational amplifier 240, the lowest
voltage distributed and applied from the first voltage dis-
tribution unit 130 is applied to a cathode, and the lowest
reference voltage (Vr.min) is applied to an anode. The
first diode 241 is connected to the output terminal of the
first operational amplifier 240.
[0058] In the above structure, if the voltage applied to
the cathode of the first operational amplifier 240 is higher
than the lowest reference voltage (Vr.min), the output
voltage becomes a low level and cannot penetrate the
first diode 241.
[0059] On the other hand, if the voltage applied to the
cathode of the first operational amplifier 240 is lower than
the lowest reference voltage (Vr.min), the output voltage
becomes a high level and can penetrate the first diode
241. This is the case in which under voltage (that is, ab-
normal voltage) is applied to the N loads 110. Accord-
ingly, the signal penetrating the first diode 241 of the out-
put terminal of the first operational amplifier 240 becomes
a predetermined signal (that is, a shut-down signal).
[0060] In the second operational amplifier 245, the
highest voltage distributed and applied from the second

voltage distribution unit 135 is applied to an anode, and
the highest reference voltage (Vr.max) is applied to a
cathode. The second diode 246 is connected to the out-
put terminal of the second operational amplifier 245.
[0061] In the above structure, if the voltage applied to
the anode of the second operational amplifier 245 is lower
than the highest reference voltage (Vr.max), the output
voltage becomes a low level and cannot penetrate the
second diode 246.
[0062] On the other hand, if the voltage applied to the
cathode of the second operational amplifier 245 is higher
than the highest reference voltage (Vr.max), the output
voltage becomes a high level and can penetrate the sec-
ond diode 246. This is the case in which over voltage
(that is, abnormal voltage) is applied to the N loads 110.
Accordingly, the signal penetrating the second diode 246
of the output terminal of the second operational amplifier
245 becomes a predetermined signal (that is, a shut-
down signal).
[0063] In the detection unit 140 having the above circuit
structure, if the lowest voltage and the highest voltage of
a load is not within the range between the reference min-
imum voltage and the reference maximum voltage, the
detection unit 140 outputs a shut-down signal. Accord-
ingly, the detection unit 140 may detect whether abnor-
mal voltage is applied to a load.
[0064] Below is an example of applying an actual volt-
age value to the N loads 110. In the example, the first
load 100-1 is 100V, the second load 110-2 is 140V, the
third load to the N-1 load are 150V, and the N load 100-
N is 200V. In this case, the lowest voltage of 100 V is
applied to A, and the highest voltage of 200V is applied
to B.
[0065] If the first voltage distribution unit 130 and the
second voltage distribution unit 135 distributes one tenth
of voltage, 10V is applied to C and 20V is applied to D.
[0066] Accordingly, if the lowest reference voltage
(Vr.min) is higher than 10V, the first operational amplifier
240 outputs a shut-down signal as the voltage of the out-
put terminal penetrates the first diode 241. If the highest
reference voltage (Vr.max) is lower than 20V, the second
operational amplifier 245 outputs a shut-down signal as
the voltage of the output terminal penetrates the second
diode 246.
[0067] Accordingly, the apparatus for preventing ab-
normal voltage may shut down a load if there is abnormal
voltage in the load.
[0068] In the above description, the detection unit 140
uses the lowest reference voltage and the highest refer-
ence voltage in FIG. 2, but this is only an example. The
detection unit 140 may use a reference voltage differ-
ence. The circuit structure of the detection unit 140 will
be explained in detail with reference to FIG. 3.
[0069] FIG. 3 is a view illustrating a circuit of the de-
tection unit 140 when difference between the highest volt-
age and the lowest voltage is used, according to another
exemplary embodiment of the present invention. As il-
lustrated in FIG. 3, the detection unit 140 includes a third
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operational amplifier 310, a fourth amplifier 320, and a
third diode 325.
[0070] The cathode of the third operational amplifier
310 is connected to the first voltage distribution unit 130,
and the lowest voltage distributed and applied from the
first voltage distribution unit 130 is applied. The (+) op-
erational amplifier 310 is connected to the second voltage
distribution unit 135, and the highest voltage distributed
and applied from the second voltage distribution unit 135
is applied. The output terminal of the third operational
amplifier 310 outputs voltage difference between the
highest voltage and the lowest voltage. The third opera-
tional amplifier 310 is described to have a simple oper-
ational amplifier structure for convenience of explana-
tion, but the third operational amplifier 310 may have a
operational amplifier structure including feedback resist-
ances.
[0071] The anode of the fourth operational amplifier
320 is connected to the output terminal of the third oper-
ational amplifier 310 and the highest voltage and the low-
est voltage are applied. The reference voltage difference
(Vr.diff) is applied to the cathode of the fourth operational
amplifier 320. The third diode 325 is connected to the
output terminal of the fourth operational amplifier 320.
[0072] Accordingly, if voltage difference is lower than
the reference voltage difference, the output terminal of
the fourth operational amplifier 320 outputs (-) voltage,
and thus the voltage cannot penetrate the third diode 325.
[0073] On the other hand, if voltage difference is higher
than the reference voltage difference, the output terminal
of the fourth operational amplifier 320 outputs (+) voltage,
and thus the voltage can penetrate the third diode 325,
which means abnormal voltage is applied to a load. Ac-
cordingly, the voltage signal that penetrates the third di-
ode 325 becomes a shut-signal to shut down the load.
[0074] As such, the apparatus for preventing abnormal
voltage 100 may detect abnormal voltage using voltage
difference between the highest voltage and the lowest
voltage.
[0075] The apparatus for preventing abnormal voltage
100, according to an exemplary embodiment of the
present invention, may be applied to various electronic
apparatuses. For instance, the apparatus for preventing
abnormal voltage 100 may be applied to a light source,
e.g., a light emitting module. In this case, the N loads 110
may be a light emitting element (for instance, an LED
element). If a shut-down signal is output from the appa-
ratus for preventing abnormal voltage 100, the light emit-
ting module may protect the light emitting element from
abnormal voltage by shutting down light emitting ele-
ments.
[0076] The apparatus for preventing abnormal voltage
100 may also be applied to a display apparatus. In this
case, if a shut-down signal is output from the apparatus
for preventing abnormal voltage 100, the display appa-
ratus may protect the display apparatus from abnormal
voltage by shutting down the display state.
[0077] According to various examples of the present

invention, the exemplary embodiments of the present in-
vention extract the highest voltage and the lowest voltage
among voltage applied from a plurality of loads, include
two voltage distributors distributing the highest voltage
and the lowest voltage respectively, and provide an ap-
paratus for preventing abnormal voltage which detects
whether the highest voltage and the lowest voltage are
within a predetermined range, so that even if there are a
plurality of loads to be protected, the apparatus for pre-
venting abnormal voltage is not greatly affected in terms
of its size and cost. Accordingly, a plurality of loads can
be protected from abnormal voltage using a small-sized
and inexpensive apparatus for preventing abnormal volt-
age.
[0078] The foregoing exemplary embodiments and ad-
vantages are merely exemplary and are not to be con-
strued as limiting the present invention. The present
teaching can be readily applied to other types of appa-
ratuses. Also, the description of the exemplary embodi-
ments of the present invention is intended to be illustra-
tive, and not to limit the scope of the claims, and many
alternatives, modifications, and variations will be appar-
ent to those skilled in the art.

Claims

1. An apparatus for preventing abnormal voltage, com-
prising:

an extraction unit (120) which is connected to a
plurality of loads (110-1 - 110-N) and is operable
to extract the highest voltage and the lowest volt-
age among voltages applied from the plurality
of loads (110-1 - 110-N);
a first voltage distribution unit (130) which is op-
erable to distribute the lowest voltage output
from the extraction unit (120);
a second voltage distribution unit (135) which is
operable to distribute the highest voltage output
from the extraction unit (120); and
a detection unit (140) which is characterized
by being operable to simultaneously detect
whether the highest voltage from the second
voltage distribution unit (130) is higher than a
highest reference voltage and the lowest voltage
from the first voltage distribution unit (135) is
lower than a lowest reference voltage ,
wherein the detection unit (140) outputs a pre-
determined signal if the lowest voltage is lower
than the lowest reference voltage or the highest
voltage is higher than the highest reference volt-
age.

2. The apparatus as claimed in claim 1, wherein the
detection unit comprises:

a first operational amplifier (240) to which the
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lowest voltage and the lowest reference voltage
are applied, the first operational amplifier (240)
comprising an output terminal and a first diode
(241) connected to the first output terminal, and
the first operational amplifier (240) outputs the
predetermined signal if the lowest voltage is low-
er than the lowest reference voltage; and
a second operational amplifier (245) to which
the highest voltage and the highest reference
voltage are applied, the second operational am-
plifier (245) comprising a second output terminal
and a second diode (246) connected to the sec-
ond output terminal, and the second operational
amplifier (245) outputs the predetermined signal
if the highest voltage is higher than the highest
reference voltage.

3. The apparatus as claimed in claim 1, wherein the
predetermined signal is a signal to shut down the
plurality of loads (110-1 - 110N).

4. The apparatus as claimed in any one of claims 1 to
3, wherein the detection unit (140) outputs a prede-
termined signal if a difference between the highest
voltage and the lowest voltage is greater than a ref-
erence voltage difference (Vr.diff).

5. The apparatus as claimed in claim 4, wherein the
detection unit (140) comprises:

one operational amplifier (310) to which the low-
est voltage distributed and applied from the first
voltage distribution unit (130) and the highest
voltage distributed and applied from the second
voltage distribution unit (135), are applied, the
one operational amplifier (310) outputting a volt-
age difference between the lowest voltage and
the highest voltage; and
another operational amplifier (320) to which the
voltage difference and the reference voltage dif-
ference (Vr.diff) are applied, the other operation-
al amplifier (320) comprising a third diode (325)
connected to an output terminal, and the other
operational amplifier (320) outputs the predeter-
mined signal if the voltage difference is greater
than the reference voltage difference (Vr.diff).

6. The apparatus as claimed in any one of claims 1 to
5, wherein the first voltage distribution unit (130) dis-
tributes the lowest voltage using a first plurality of
resistances (231, 232), and
wherein the second voltage distribution unit (135)
distributes the highest voltage using a second plu-
rality of resistances (233, 234).

7. The apparatus as claimed in any one of claims 1 to
6, wherein the first voltage distribution unit (130)
comprises a first resistance (231) and a second re-

sistance (232) which are serially connected,
wherein the lowest voltage output from the extraction
unit (120) is applied to one end of the first resistance
(231), one end of the second resistance (232) is
grounded, and the detection unit (140) is connected
between the first resistance (231) and the second
resistance (232).

8. The apparatus as claimed in any one of claims 1 to
7, wherein the second voltage distribution unit (135)
includes one resistance (233) and another resist-
ance (234) which are serially connected,
wherein the highest voltage output from the extrac-
tion unit (120) is applied to one end of the one re-
sistance (233), one end of the other resistance (234)
is grounded, and the detection unit (140) is connect-
ed between the one resistance (233) and the other
resistance (234).

9. The apparatus as claimed in any one of claims 1 to
8, wherein the plurality of loads (110-1 - 110-N) com-
prises N (N is a natural number which is greater than
2) loads,
wherein the extraction unit (120) includes N diode
pairs (220-1 - 220-N) in which each of the N diode
pairs (220-1 - 220-N) form a serial connection and
bias impedance,
wherein each of the N diode pairs (220-1 - 220-N)
are connected in parallel and the bias impedance
(225) is connected to the N diode pairs (220-1 - 220-
N) in parallel, and
wherein each of the N loads (110-1 - 110-N) is con-
nected to a portion between two diodes in each of
the N diode pairs (220-1 - 220-N).

10. The apparatus as claimed in claim 9, wherein the
bias impedance (225) is bias resistance.

11. The apparatus as claimed in any one of claims 1 to
10, wherein the plurality of loads (110-1 - 110-N)
comprises a plurality of light emitting diodes (LEDs).

12. The apparatus as claimed in claim 9, wherein the
output highest voltage is voltage of a node corre-
sponding to an anode of the N diode pairs (220-1 -
220-N) among nodes to which the N diode pairs
(220-1 - 220-N) are connected in parallel.

13. The apparatus as claimed in claim 9, wherein the
output lowest voltage is voltage of a node corre-
sponding to a cathode of the N diode pairs (220-1 -
220-N) among nodes to which the N diode pairs
(220-1 - 220-N) are connected in parallel.

14. A display apparatus to include an apparatus for pre-
venting abnormal voltage disclosed in one of claim
1 to claim 13.
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Patentansprüche

1. Vorrichtung zum Verhindern von nichtnormaler
Spannung, umfassend:

eine Extraktionseinheit (120), welche mit einer
Mehrzahl von Verbrauchern (110-1 - 110-N) ver-
bunden ist und welche betreibbar ist, um die
höchste Spannung und die niedrigste Spannung
unter den Spannungen, die von der Mehrzahl
der Verbraucher (110-1 - 110-N) angelegt wer-
den, herauszuziehen;
eine erste Spannungsverteilungseinheit (130),
welche betreibbar ist, um die niedrigste Span-
nung, welche von der Extraktionseinheit (120)
ausgegeben wird, zu verteilen;
eine zweite Spannungsverteilungseinheit (135),
welche betreibbar ist, um die höchste Span-
nung, welche von der Extraktionseinheit (120)
ausgegeben wird, zu verteilen; und
eine Erfassungseinheit (140), welche dadurch
gekennzeichnet ist, dass sie betreibbar ist, um
gleichzeitig zu erfassen, ob die höchste Span-
nung von der zweiten Spannungsverteilungs-
einheit (130) höher ist als die höchste Referenz-
spannung und die niedrigste Spannung von der
ersten Spannungsverteilungseinheit (135) nied-
riger ist als die niedrigste Referenzspannung,
wobei die Erfassungseinheit (140) ein vorbe-
stimmtes Signal ausgibt, wenn die niedrigste
Spannung niedriger ist als die niedrigste Refe-
renzspannung oder die höchste Spannung hö-
her ist als die höchste Referenzspannung.

2. Vorrichtung nach Anspruch 1, wobei die Erfassungs-
einheit umfasst:

einen ersten Operationsverstärker (240), an
welchen die niedrigste Spannung und die nied-
rigste Referenzspannung angelegt werden, wo-
bei der erste Operationsverstärker (240) eine
Ausgangsklemme und eine erste Diode (241),
welche mit der ersten Ausgangsklemme ver-
bunden ist, umfasst und wobei der erste Ope-
rationsverstärker (240) das vorbestimmte Sig-
nal ausgibt, wenn die niedrigste Spannung nied-
riger ist als die niedrigste Referenzspannung;
und
einen zweiten Operationsverstärker (245), an
welchen die höchste Spannung und die höchste
Referenzspannung angelegt werden, wobei der
zweite Operationsverstärker (245) eine zweite
Ausgangsklemme und eine zweite Diode (246),
welche mit der zweiten Ausgangsklemme ver-
bunden ist, umfasst und wobei der zweite Ope-
rationsverstärker (245) ein vorbestimmtes Sig-
nal ausgibt, wenn die höchste Spannung höher
ist als die höchste Referenzspannung.

3. Vorrichtung nach Anspruch 1, wobei das vorbe-
stimmte Signal ein Signal ist, um die Mehrzahl von
Verbrauchern (110-1 - 110N) abzuschalten.

4. Vorrichtung nach einem beliebigen der Ansprüche
1 bis 3, wobei die Erfassungseinheit (140) ein vor-
bestimmtes Signal ausgibt, wenn ein Unterschied
zwischen der höchsten Spannung und der niedrigs-
ten Spannung größer ist als ein Referenzspan-
nungsunterschied (Vr.diff).

5. Vorrichtung nach Anspruch 4, wobei die Erfassungs-
einheit (140) umfasst:

einen Operationsverstärker (310), an welchen
die niedrigste Spannung, welche von der ersten
Spannungsverteilungseinheit (130) verteilt und
angelegt wird, und die höchste Spannung, wel-
che von der zweiten Spannungsverteilungsein-
heit (135) verteilt und angelegt wird, angelegt
werden, wobei der eine Operationsverstärker
(310) einen Spannungsunterschied zwischen
der niedrigsten Spannung und der höchsten
Spannung ausgibt; und
einen weiteren Operationsverstärker (320), an
welchen der Spannungsunterschied und der
Referenzspannungsunterschied (Vr.diff) ange-
legt werden, wobei der weitere Operationsver-
stärker (320) eine dritte Diode (325) umfasst,
welche mit einer Ausgangsklemme verbunden
ist, und wobei der weitere Operationsverstärker
(320) das vorbestimmte Signal ausgibt, wenn
der Spannungsunterschied größer ist als der
Referenzspannungsunterschied (Vr.diff).

6. Vorrichtung nach einem beliebigen der Ansprüche
1 bis 5, wobei die erste Spannungsverteilungseinheit
(130) die niedrigste Spannung unter Verwendung ei-
ner ersten Mehrzahl von Widerständen (231, 232)
verteilt, und
wobei die zweite Spannungsverteilungseinheit (135)
die höchste Spannung unter Verwendung einer
zweiten Mehrzahl von Widerständen (233, 234) ver-
teilt.

7. Vorrichtung nach einem beliebigen der Ansprüche
1 bis 6, wobei die erste Spannungsverteilungseinheit
(130) einen ersten Widerstand (231) und einen zwei-
ten Widerstand (232) umfasst, welche in Serie ge-
schaltet sind,
wobei die niedrigste Spannung, welche von der Ex-
traktionseinheit (120) ausgegeben wird, an einem
Ende des ersten Widerstands (231) angelegt wird,
wobei ein Ende des zweiten Widerstands (232) ge-
erdet ist und wobei die Erfassungseinheit (140) zwi-
schen den ersten Widerstand (231) und den zweiten
Widerstand (232) geschaltet ist.
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8. Vorrichtung nach einem beliebigen der Ansprüche
1 bis 7, wobei die zweite Spannungsverteilungsein-
heit (135) einen Widerstand (233) und einen weite-
ren Widerstand (234) umfasst, welche in Serie ge-
schaltet sind,
wobei die höchste Spannung, welche von der Ex-
traktionseinheit (120) ausgegeben wird, an einem
Ende des einen Widerstands (233) angelegt wird,
wobei ein Ende des weiteren Widerstands (234) ge-
erdet ist und wobei die Erfassungseinheit (140) zwi-
schen den einen Widerstand (233) und den weiteren
Widerstand (234) geschaltet ist.

9. Vorrichtung nach einem beliebigen der Ansprüche
1 bis 8, wobei die Mehrzahl von Verbrauchern (110-1
- 110-N) N (N ist eine natürliche Zahl, die größer als
2 ist) Verbraucher umfasst,
wobei die Extraktionseinheit (120) N Diodenpaare
(220-1 - 220-N), in welchen jedes der Diodenpaare
(220-1 - 220-N) eine Serienschaltung bildet, und eine
Vorspannungsimpedanz umfasst,
wobei jedes der N Diodenpaare (220-1 - 220-N) pa-
rallel geschaltet ist und die Vorspannungsimpedanz
(225) mit den N Diodenpaaren (220-1 - 220-N) par-
allel geschaltet ist, und
wobei jeder der N Verbraucher (110-1 - 110-N) mit
einem Abschnitt zwischen zwei Dioden in jedem der
N Diodenpaare (220-1 - 220-N) verbunden ist.

10. Vorrichtung nach Anspruch 9, wobei die Vorspan-
nungsimpedanz (225) der Vorspannungswiderstand
ist.

11. Vorrichtung nach einem beliebigen der Ansprüche
1 bis 10, wobei die Mehrzahl der Verbraucher (110-1
- 110-N) eine Mehrzahl von Licht emittierenden Di-
oden (LEDs) umfasst.

12. Vorrichtung nach Anspruch 9, wobei die höchste
ausgegebene Spannung die Spannung eines Kno-
tens ist, welcher einer Anode der N Diodenpaare
(220-1 - 220-N) unter Knoten entspricht, mit welchen
die N Diodenpaare (220-1 - 220-N) parallel verbun-
den sind.

13. Vorrichtung nach Anspruch 9, wobei die niedrigste
ausgegebene Spannung die Spannung eines Kno-
tens ist, welcher einer Kathode der N Diodenpaare
(220-1 - 220-N) unter Knoten entspricht, mit welchen
die N Diodenpaare (220-1 - 220-N) parallel verbun-
den sind.

14. Anzeigevorrichtung unter Einbeziehung einer Vor-
richtung zum Verhindern nichtnormaler Spannung,
welche in einem der Ansprüche 1 bis Anspruch 13
offenbart ist.

Revendications

1. Appareil servant à empêcher une tension anormale,
comportant :

une unité (120) d’extraction qui est reliée à une
pluralité de charges (110-1 - 110-N) et est utili-
sable pour extraire la plus haute tension et la
plus basse tension parmi des tensions appli-
quées à partir de la pluralité de charges (110-1
- 110-N) ;
une première unité (130) de répartition de ten-
sion qui est utilisable pour répartir la plus basse
tension émanant de l’unité (120) d’extraction ;
une deuxième unité (135) de répartition de ten-
sion qui est utilisable pour répartir la plus haute
tension émanant de l’unité (120) d’extraction ; et
une unité (140) de détection qui est caractéri-
sée en ce qu’elle est utilisable pour détecter
simultanément si la plus haute tension prove-
nant de la deuxième unité (130) de répartition
de tension est supérieure à une plus haute ten-
sion de référence et si la plus basse tension pro-
venant de la première unité (135) de répartition
de tension est inférieure à une plus basse ten-
sion de référence,
l’unité (140) de détection délivrant un signal pré-
déterminé si la plus basse tension est inférieure
à la plus basse tension de référence ou si la plus
haute tension est supérieure à la plus haute ten-
sion de référence.

2. Appareil selon la revendication 1, l’unité de détection
comportant :

un premier amplificateur opérationnel (240)
auquel sont appliquées la plus basse tension et
la plus basse tension de référence, le premier
amplificateur opérationnel (240) comportant
une borne de sortie et
une première diode (241) reliée à la première
borne de sortie, et le premier amplificateur opé-
rationnel (240) délivrant le signal prédéterminé
si la plus basse tension est inférieure à la plus
basse tension de référence ; et
un deuxième amplificateur opérationnel (245)
auquel sont appliquées la plus haute tension et
la plus haute tension de référence, le deuxième
amplificateur opérationnel (245) comportant
une deuxième borne de sortie et une deuxième
diode (246) reliée à la deuxième borne de sortie,
et le deuxième amplificateur opérationnel (245)
délivrant le signal prédéterminé si la plus haute
tension est supérieure à la plus haute tension
de référence.

3. Appareil selon la revendication 1, le signal prédéter-
miné étant un signal de mise hors tension de la plu-
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ralité de charges (110-1 - 110N).

4. Appareil selon l’une quelconque des revendications
1 à 3, l’unité (140) de détection délivrant un signal
prédéterminé si une différence entre la plus haute
tension et la plus basse tension est supérieure à une
différence de tension de référence (Vr.diff).

5. Appareil selon la revendication 4, l’unité (140) de
détection comportant :

un amplificateur opérationnel (310) auquel sont
appliquées la plus basse tension distribuée et
appliquée en provenance de la première unité
(130) de répartition de tension et la plus haute
tension distribuée et appliquée en provenance
de la deuxième unité (135) de répartition de ten-
sion, l’amplificateur opérationnel (310) en ques-
tion délivrant une différence de tension entre la
plus basse tension et la plus haute tension ; et
un autre amplificateur opérationnel (320) auquel
sont appliquées la différence de tension et la
différence de tension de référence (Vr.diff),
l’autre amplificateur opérationnel (320) compor-
tant une troisième diode (325) reliée à une borne
de sortie, et l’autre amplificateur opérationnel
(320) délivrant le signal prédéterminé si la diffé-
rence de tension est supérieure à la différence
de tension de référence (Vr.diff).

6. Appareil selon l’une quelconque des revendications
1 à 5, la première unité (130) de répartition de tension
répartissant la plus basse tension à l’aide d’une pre-
mière pluralité de résistances (231, 232), et la
deuxième unité (135) de répartition de tension ré-
partissant la plus haute tension à l’aide d’une deuxiè-
me pluralité de résistances (233, 234).

7. Appareil selon l’une quelconque des revendications
1 à 6, la première unité (130) de répartition de tension
comportant une première résistance (231) et une
deuxième résistance (232) qui sont reliées en série,
la plus basse tension émanant de l’unité (120) d’ex-
traction étant appliquée à une extrémité de la pre-
mière résistance (231), une extrémité de la deuxiè-
me résistance (232) étant reliée à la terre, et l’unité
(140) de détection étant branchée entre la première
résistance (231) et la deuxième résistance (232).

8. Appareil selon l’une quelconque des revendications
1 à 7, la deuxième unité (135) de répartition de ten-
sion comprenant une résistance (233) et une autre
résistance (234) qui sont reliées en série,
la plus haute tension émanant de l’unité (120) d’ex-
traction étant appliquée à une extrémité de la résis-
tance (233) en question, une extrémité de l’autre ré-
sistance (234) étant reliée à la terre, et l’unité (140)
de détection étant branchée entre la résistance (233)

en question et l’autre résistance (234).

9. Appareil selon l’une quelconque des revendications
1 à 8, la pluralité de charges (110-1 - 110-N) com-
portant N charges (N étant un entier naturel supé-
rieur à 2),
l’unité (120) d’extraction comprenant N paires de dio-
des (220-1 - 220-N) dans lesquelles chacune des N
paires de diodes (220-1 - 220-N) forme un branche-
ment en série et une impédance de polarisation,
chacune des N paires de diodes (220-1 - 220-N)
étant reliée en parallèle et l’impédance (225) de po-
larisation étant reliée aux N paires de diodes (220-1
- 220-N) en parallèle, et
chacune des N charges (110-1 - 110-N) étant reliée
à une partie située entre deux diodes de chacune
des N paires de diodes (220-1 - 220-N).

10. Appareil selon la revendication 9, l’impédance (225)
de polarisation étant une résistance de polarisation.

11. Appareil selon l’une quelconque des revendications
1 à 10, la pluralité de charges (110-1 - 110-N) com-
portant une pluralité de diodes électroluminescentes
(DEL) .

12. Appareil selon la revendication 9, la plus haute ten-
sion délivrée étant la tension d’un noeud correspon-
dant à une anode des N paires de diodes (220-1 -
220-N) parmi des noeuds auxquels les N paires de
diodes (220-1 - 220-N) sont reliées en parallèle.

13. Appareil selon la revendication 9, la plus basse ten-
sion délivrée étant la tension d’un noeud correspon-
dant à une cathode des N paires de diodes (220-1 -
220-N) parmi des noeuds auxquels les N paires de
diodes (220-1 - 220-N) sont reliées en parallèle.

14. Appareil d’affichage destiné à comprendre un appa-
reil servant à empêcher une tension anormale selon
l’une des revendications 1 à 13.
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