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(54) Electronic circuit arrangement with ground and reference electric potential

(67)  There is provided an electronic circuit arrange-
ment with ground and reference electric potentials, the
arrangement including: a first circuit part disposed be-
tween a supply voltage node and a ground node and
using the supply voltage as an operating voltage thereof

so as to provide a predetermined reference voltage; and
a second circuit part disposed between the supply volt-
age node and the reference voltage node and using a
difference voltage between the supply voltage and the
reference voltage as an operating voltage thereof.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of Korean
Patent Application No. 10-2012-0118083 filed on Octo-
ber 23,2012, with the Korean Intellectual Property Office,
the disclosure of which is incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION
Field of the Invention

[0002] The present invention relates to an electronic
circuit arrangement which is applicable to an electronic
shelf label (ESL) system and the like and having an iso-
lated reference electric potential from the ground for
ground isolation.

Description of the Related Art

[0003] In general, an electronic shelf label (ESL) sys-
tem is a system for automatically providing merchandise
information and may include a plurality of tag devices
(terminalsindicating prices), arelay (e.g., agateway) and
a server.

[0004] The tags may establish a wireless network to
perform wireless communication with the relay (GW,
gateway), and the relay may perform wired or wireless
communication with the server.

[0005] Thetagdevices ofsuch an electronic shelf label
system may include a plurality of circuit chips and com-
munication chips.

[0006] As the technology of semiconductor processing
evolves, line widths are getting smaller and most com-
munication chips are fabricated as system on chips
(SOCs). In addition, analog and digital circuits are inte-
grated into a single chip. The biggest problem arising in
the case of analog and digital circuits being integrated
into a single chip is power noise.

[0007] In particular, in a voltage-controlled oscillator
generating frequencies, noise generated in a power
source directly causes phase noise to be lowered. For
this reason, the power source of a voltage controlled os-
cillator is physically separated from the power sources
of other circuits.

[0008] Often, in order to reduce clock noise in a digital
circuit, a guard ring or a deep N well is used for reducing
power noise coming through a substrate.

[0009] In order to reduce noise between circuits, it is
common to use separate independent power sources.
[0010] However,theincreased numberofindependent
power sources results in an increased chip size, and iso-
lation between blocks may not be obtained unless the
ground is isolated.

[0011] Further, although a method of using a guard
ring to reduce noise between blocks is effective, provided
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that the guard ring is thick and a spacing distance is suf-
ficient, providing a guard ring for each block increases
the number of the guard rings used and thus a chip area
may be increased.

[0012] Patent Document 1 relates to a mike circuit and
discloses separated ground, but does not disclose a cir-
cuit having a separated reference electric potential for
ground isolation.

[Related Art Document]
[0013]

(Patent Document 1) Korean Patent Laid-Open Pub-
lication No. 10-2005-0028587

SUMMARY OF THE INVENTION

[0014] An aspect of the present invention provides an
electronic circuit arrangement having a reference electric
potential isolated from a ground for ground isolation.
[0015] According to an aspect of the presentinvention,
there is provided an electronic circuit arrangement in-
cluding: a first circuit part disposed between a supply
voltage node and a ground node and using the supply
voltage as an operating voltage thereof so as to provide
a predetermined reference voltage; and a second circuit
part disposed between the supply voltage node and the
reference voltage node and using a difference voltage
between the supply voltage and the reference voltage as
an operating voltage thereof.

[0016] The firstcircuit part may generate the reference
voltage to be lower than the supply voltage and higher
than the ground potential.

[0017] Thefirstcircuitpartmay include aregulator gen-
erating the predetermined reference voltage so that the
difference voltage corresponds to the rated voltage of
the second circuit part.

[0018] The second circuit part may use the reference
voltage as a reference electric potential.

[0019] The second circuit part may include a voltage-
controlled oscillator generating a predetermined oscilla-
tion signal by using the difference voltage as an operating
voltage thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The above and other aspects, features and oth-
er advantages of the presentinvention will be more clear-
ly understood from the following detailed description tak-
en in conjunction with the accompanying drawings, in
which:

FIG. 1 is a block diagram of an electronic circuit ar-
rangement according to an embodiment of the
present invention;

FIG.2is ablock diagram in which an electronic circuit
arrangement according to an embodiment of the
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present invention is implemented; and
FIGS. 3 and 4 are graphs showing phase noise char-
acteristics.

DETAILED DESCRIPTION OF THE INVENTION

[0021] Hereinafter, embodiments of the presentinven-
tion will be described in detail with reference to the ac-
companying drawings. The invention may, however, be
embodied in many different forms and should not be con-
strued as being limited to the embodiments set forth here-
in. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the
art. Throughout the drawings, the same or like reference
numerals will be used to designate the same or like ele-
ments.

[0022] FIG. 1is a block diagram of an electronic circuit
arrangement according to an embodiment of the present
invention.

[0023] Referring to FIG. 1, the electronic circuit ar-
rangement according to the embodiment of the present
invention may include a first circuit part 100 and a second
circuit part 200.

[0024] The first circuit part 100 has the ground as its
reference electric potential, while the second circuit part
200 does not have the ground but has the reference volt-
age Vref provided from the first circuit part 100 as its
reference electric potential.

[0025] The first circuit part 100 is disposed between
the supply voltage Vdd node and the ground node so that
it may provide a predetermined reference voltage Vref
to the reference electric potential node of the second cir-
cuit part 200 using the supply voltage Vdd as the oper-
ating voltage.

[0026] The second circuitpart200isdisposed between
the supply voltage Vdd node and the reference voltage
Vref node so that it may use the difference voltage Vdif
between the supply voltage Vdd and the reference volt-
age Vref as the operating voltage.

[0027] If the reference electric potential node of the
second circuit part 200 is connected to the ground as in
the related art, the first and second circuit parts 100 and
200 share the ground so that they are influenced by
phase noise through the ground.

[0028] In contrast, according to the embodiment of the
present invention, the reference electric potential node
of the second circuit part 200 is connected not to the
ground but to the reference voltage Vref node in order to
receive the reference voltage Vref provided from the first
circuit part 100.

[0029] FIG. 2is a block diagram in which an electronic
circuit arrangement according to an embodiment of the
present invention is implemented.

[0030] Referringto FIG. 2, the first circuit part 100 may
generate the reference voltage Vreflower than the supply
voltage Vdd and higher than the ground potential.
[0031] Thefirstcircuitpart 100 may include a regulator
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that generates the predetermined reference voltage Vref
such that the difference voltage Vdif corresponds to the
rated voltage of the second circuit part 200.

[0032] For example, assuming that the supply voltage
Vdd is 3.0 V and the rated voltage of the second circuit
part 200 is 1.8 V, in case that the first circuit part 100 is
a regulator, the regulator is operated by the supply volt-
age Vdd of 3.0 V, generates the reference voltage Vref
of 1.2V, and provides it to the reference electric potential
node of the second circuit part 200.

[0033] The second circuit part 200 may be configured
to use the reference voltage Vref as the reference electric
potential.

[0034] The second circuit part 200 may include a volt-
age-controlled oscillator VCO that uses the difference
voltage Vdif as the operating voltage to generate a pre-
determined oscillation signal.

[0035] For example, assuming that the supply voltage
Vdd is 3.0 V and the rated voltage of the second circuit
part 200is 1.8 V, in case that the second circuit part 200
is a voltage-controlled oscillator VCO, the voltage-con-
trolled oscillator VCO uses 1.8 V as the operating voltage
which is the difference voltage Vdif between the supply
voltage Vdd of 3.0 V and the reference voltage Vref of
1.2 V from the first circuit part 100.

[0036] The voltage-controlled oscillator VCO may use
the difference voltage Vdif of 1.8 V as the operating volt-
age so as to generate a predetermined oscillation signal.
[0037] As described above, the embodiment of the
present invention is designed to use a certain voltage as
the reference electric potential instead of the lowest volt-
age GND which is vulnerable to noise. This design ena-
bles a power source to be connected to the main power
of a chip so that a power noise source can be prevented.
Inaddition, since there is a difference between the ground
GND and the ground GND of other circuit blocks, it is
resistant to noise of other circuit blocks.

[0038] Moreover, since the regulator does not have
any load current so that no amplifier for amplitude or gain
is necessary, and no large capacitor for stabilizing is re-
quired, it is not necessary to lead the output line of the
regulator out of a chip so that I/O of the chip may be
efficiently utilized. Further, the range of the operating volt-
age of the voltage-controlled oscillator VCO may be wid-
ened by designing the circuit to be varied according to
the supply voltage Vdd.

[0039] FIGS. 3 and 4 are graphs showing phase noise
characteristics.

[0040] FIG. 3is agraph showing phase noisein a case
thatthe supply voltage Vdd is 2.0 V and the second circuit
part 200 is a voltage-controlled oscillator, and FIG. 4 is
a graph showing phase noise in a case that the supply
voltage Vdd is 3.0 V and the second circuit part 200 is a
voltage-controlled oscillator.

[0041] AscanbeseenfromFIGS. 3 and 4, the voltage-
controlled oscillator according to the embodiment of the
present invention exhibits an excellent phase noise of
100 dBc/Hz or less even with a higher operating voltage



5 EP 2 725 446 A1

or a lower supply voltage, regardless of the number of
capacitors used.

[0042] As set forth above, according to embodiments

of the present invention, power noise source can be
blocked by way of using a reference electric potential 5
separated from the ground for ground isolation, and
thereby isolation between the ground and the reference
electric potential can be obtained.

[0043] While the present invention has been shown
and described in connection with the embodiments, itwill 70
be apparent to those skilled in the art that modifications
and variations can be made without departing from the
spirit and scope of the invention as defined by the ap-

pended claims.
15

Claims

1. An electronic circuit arrangement comprising:

20
a first circuit part disposed between a supply
voltage node and a ground node and using the
supply voltage as an operating voltage thereof
so as to provide a predetermined reference volt-
age; and 25
a second circuit part disposed between the sup-
ply voltage node and the reference voltage node
and using a difference voltage between the sup-
ply voltage and the reference voltage as an op-
erating voltage thereof. 30

2. The arrangement of claim 1, wherein the first circuit
partgenerates the reference voltage to be lower than
the supply voltage and higher than the ground po-
tential. 35

3. The arrangement of claim 1, wherein the first circuit
part includes a regulator generating the predeter-
mined reference voltage so that the difference volt-
age corresponds to the rated voltage of the second 40
circuit part.

4. The arrangement of claim 1, wherein the second cir-
cuit part uses the reference voltage as a reference
electric potential. 45

5. Thearrangement of claim 1, wherein the second cir-
cuit part includes a voltage-controlled oscillator gen-
erating a predetermined oscillation signal by using
the difference voltage as an operating voltage there- 50
of.
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