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VOLTAGE SELECTING CIRCUIT, VOLTAGE 
PROVIDING CIRCUIT UTILIZING THE 
VOLTAGE SELECTING CIRCUIT, AND 

SIGNAL DELAYING SYSTEM UTILIZING 
THE VOLTAGE PROVIDING CIRCUIT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates to a voltage selecting 
circuit and a voltage providing circuit utilizing this voltage 
selecting circuit, and more particularly, to a signal delaying 
system utiliZing the aforementioned voltage selecting circuit 
and voltage providing circuit. 
[0003] 2. Description of the PriorArt 
[0004] In a typical memory control system, a delayed lock 
loop (DLL) circuit is generally utiliZed to provide a required 
clock signal. The memory can be operated in a normal mode, 
a self refresh mode, or a poWer doWn mode. The normal mode 
is that the memory is normally accessed and the DLL operates 
normally for delaying an input signal (usually a clock signal) 
to generate a delayed signal. The self refresh mode is that the 
memory executes self refreshing Without any help from an 
external circuit. The poWer doWn mode is that the memory is 
in a stand-by mode Without performing any data access. 
[0005] In the normal mode of the memory, the DLL circuit 
is provided With a DLL voltage (VDLL, it can also be vieWed 
as a control voltage) to control delay time of the DLL circuit. 
In the self refresh mode or the poWer doWn mode of the 
memory, a stand-by voltage is provided to the DLL circuit 
While the DLL voltage provided to the DLL circuit is stopped. 
HoWever, there exist some problems in this conventional 
mechanism. FIG. 1 illustrates a conventional relationship 
betWeen the control voltage and standby voltage provided to 
a DLL circuit according to the prior art. As shoWn in FIG. 1, 
the control voltage is usually higher than the stand-by voltage. 
Therefore, after providing a stand-by voltage to the DLL 
circuit While stopping providing the DLL voltage to the DLL 
circuit, a speci?c time td is required to raise the voltage if the 
DLL circuit intends to go back in the normal mode, Which 
leads to a delay in time as Well as a drawback in the overall 
circuit system. 

SUMMARY OF THE INVENTION 

[0006] Therefore, one objective of the present invention is 
to provide an adjusting mechanism to solve the aforemen 
tioned time delay problem resulted from the control voltage 
and stand-by voltage in the prior art. 
[0007] According to one embodiment of the present inven 
tion, a voltage providing circuit is disclosed. The voltage 
providing circuit comprises: a ?rst voltage providing circuit, 
for generating a ?rst voltage; a sWitch element, for receiving 
the ?rst voltage; a control circuit, for controlling the sWitch 
element and the second voltage providing circuit, Wherein in 
a ?rst mode, the control circuit turns off the sWitch element 
for alloWing a target apparatus to receive the second voltage, 
and in a second mode, the control circuit turns on the sWitch 
element and stops the second voltage providing circuit from 
providing the second voltage, thereby providing the ?rst volt 
age to the target apparatus; and an adjusting circuit, coupled 
to the ?rst voltage providing circuit and the second voltage 
providing circuit, for providing a reference voltage to the ?rst 
voltage providing circuit according to the ?rst voltage and the 
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second voltage for altering the ?rst voltage, thereby making 
the ?rst voltage substantially equal to the second voltage. 
[0008] According to another embodiment of the present 
invention, a signal delaying system is disclosed. The signal 
delaying system comprises: a delay locked loop (DLL) cir 
cuit, for delaying an input signal to generate a delay signal; 
and a voltage providing circuit, for providing a control volt 
age to the DLL circuit to determine a delay time of the DLL 
circuit When the DLL circuit operates in a ?rst mode; and for 
providing a stand-by voltage to the DLL circuit, Wherein the 
voltage providing circuit further adjust the stand-by voltage 
to make the stand-by voltage substantially equal to the control 
voltage. 
[0009] According to yet another embodiment of the present 
invention, a voltage selecting system is disclosed. The voltage 
selecting system comprises: a comparator, for comparing a 
?rst voltage and a second voltage to generate a comparison 
result; a counter, coupled to the comparator, for generating a 
counting signal according to the comparison result; and a 
multiplexer, coupled to the counter, for receiving a plurality 
of candidate voltages and selecting one of the candidate volt 
ages as an output voltage according to the counting result. 
[0010] According to the aforementioned embodiments, the 
time delay problem resulted from the difference betWeen the 
control voltage and the stand-by voltage in the prior art design 
can be compensated and solved. 
[0011] These and other objectives of the present invention 
Will no doubt become obvious to those of ordinary skill in the 
art after reading the folloWing detailed description of the 
preferred embodiment that is illustrated in the various ?gures 
and draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a diagram illustrating a relationship 
betWeen a control voltage and a stand-by voltage provided to 
a DLL circuit according to the prior art. 
[0013] FIG. 2 is a diagram illustrating a signal delay system 
according to the present invention. 
[0014] FIG. 3 is a diagram illustrating a preferred embodi 
ment of an adjusting circuit shoWn in FIG. 2. 

DETAILED DESCRIPTION 

[0015] Certain terms are used throughout the description 
and folloWing claims to refer to particular components. As 
one skilled in the art Will appreciate, manufacturers may refer 
to a component by different names. This document does not 
intend to distinguish betWeen components that differ in name 
but not function. In the folloWing description and in the 
claims, the terms “include” and “comprise” are used in an 
open-ended fashion, and thus should be interpreted to mean 
“include, but not limited to . . . ”. Besides, the term “couple” 
is used here to refer any kind of direct or indirect electrical 
connection. Therefore, if a ?rst apparatus is coupled to a 
second apparatus in the description, it means that the ?rst 
apparatus is directly electrically connected to the second 
apparatus or indirectly connected to the second apparatus 
through other apparatus or method. 
[0016] FIG. 2 illustrates a signal delaying system 200 
according to an embodiment of the present invention. As 
shoWn in FIG. 2, the signal delaying system 200 comprises a 
DLL circuit 201 and a voltage providing circuit 203. The DLL 
circuit 201 delays an input signal Sin to generate a delayed 
signal S The voltage providing circuit 203 provides a 
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control voltage VDLL to the DLL circuit 201 for determining 
a delay time of the DLL circuit 201 When the DLL circuit 201 
operates in a ?rst mode, and provides a stand-by voltage Vsb 
to the DLL circuit 201 When the DLL circuit 201 operates in 
a second mode. The voltage providing circuit 203 further 
adjusts the stand-by voltage Vsb to make the stand-by voltage 
V51, equal to the control voltage VDLL. In this Way, the afore 
mentioned problem in the prior art can be avoided. When the 
circuit architecture shoWn in FIG. 2 is utiliZed in a memory 
(e. g., a Dynamic Random Access Memory, DRAM), i.e., the 
delayed signal Sour is provided to a memory, the ?rst mode 
represents that the memory operates in a normal mode, and 
the second mode represents that the memory operates in a self 
refresh mode or a poWer doWn mode. 

[0017] In one exemplary embodiment, the voltage provid 
ing circuit 203 comprises a stand-by voltage providing circuit 
205, a sWitch element 207 (e.g., a PMOS transistor in this 
embodiment), a control circuit 209, a control voltage provid 
ing circuit 211, and an adjusting circuit 213. The stand-by 
voltage providing circuit 205 is con?gured for generating the 
stand-by voltage Vsb. The sWitch element 207 is con?gured 
for receiving the stand-by voltage Vsb. The control circuit 209 
is con?gured for controlling the sWitch element 207 and the 
control voltage providing circuit 211. The control voltage 21 1 
is con?gured for providing the control voltage VDLL. 
[0018] The control circuit 209 controls the control voltage 
providing circuit 211 to provide the control voltage VDLL and 
makes the sWitch element 207 not conduct When the DLL 
circuit 201 is in the ?rst mode. When the DLL circuit 201 
enters the second mode, the control circuit 209 stops the 
control voltage providing circuit 211 from providing the con 
trol voltage VDLL to the DLL circuit 201, and makes the 
sWitch element 207 conduct to provide the stand-by voltage 
Vsb to the DLL circuit 201. The adjusting circuit 213 provides 
a reference voltage Vref to the stand-by voltage providing 
circuit 205 according to the stand-by voltage Vsb and the 
control voltage VDLL, thereby making the stand-by voltage 
providing circuit 205 alter the stand-by voltage Vsb. As a 
result, the stand-by voltage Vsb is substantially equal to the 
control voltage VDLL. It should be noted that the voltage 
providing circuit 203 is not limited to providing a voltage to 
the DLL circuit 201; in other Words, the voltage providing 
circuit 203 can be con?gured for providing a voltage to other 
electronic apparatus as Well. In this case, the operation of the 
voltage providing circuit 203 can be as folloWs: providing a 
?rst voltage for a target apparatus When the target apparatus is 
in a ?rst mode; providing a second voltage for the target 
apparatus and adjusting the ?rst and the second voltage to 
make them substantially equal to each other When the target 
apparatus is in a second mode. 

[0019] FIG. 3 illustrates a preferred embodiment of the 
adjusting circuit 213 shoWn in FIG. 2. It should be noted that 
the circuit architecture shoWn in FIG. 3 is for illustrative 
purposes only, and it is not meant to be a limitation to the 
scope of this invention. As shoWn in FIG. 3, the adjusting 
circuit 213 comprises a comparator 301, a counter 303, and a 
multiplexer 305. The comparator 301 compares the stand-by 
voltage Vsb With the control voltage VDLL to generate a com 
parison result. The counter 303 generates a counting signal 
CVS according to the comparison result. The multiplexer 305 
receives a plurality of candidate voltages Vre?-Vre?q, and 
selects one of the candidate voltages Vrefl -V,e?q as the refer 
ence voltage Vref according to the counting signal CVS. In 
one exemplary embodiment, When the control voltage V D L L is 
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higher than the stand-by voltage Vsb, the counter 303 counts 
once, for example, to make a 4-bit signal “1000” become 
“1001”. Therefore, the selected reference voltage Vrefwill be 
different. In another exemplary embodiment, When the con 
trol voltage VDLL is higher than the stand-by voltage Vsb, a 
higher reference voltage Vrefis selected; otherWise, a loWer 
reference voltage Vrefis selected. The selection principle is 
not meant to be a limitation to the present invention. It should 
be noted that the circuit shoWn in FIG. 3 can be utiliZed in an 
architecture other than the one shoWn in FIG. 2. In this case, 
the comparator 301 compares a ?rst voltage With a second 
voltage to generate a comparison result, the counter 303 gen 
erates a counting signal CVS according to the comparison 
result, and the multiplexer 305 receives a plurality of candi 
date voltages Vre?-Vre?q and selects one of the candidate 
voltages Vrefl -V,e?q as the reference voltage Vrefaccording to 
the counting signal CVS. In addition, the adjusting circuit 213 
shoWn in FIG. 3 can also be vieWed as a voltage selecting 
circuit. 
[0020] According to the aforementioned exemplary 
embodiments, the time delay problem resulted from the dif 
ference betWeen the control voltage and the stand-by voltage 
in the prior art design can be compensated and solved. 
[0021] Those skilled in the art Will readily observe that 
numerous modi?cations and alterations of the device and 
method may be made While retaining the teachings of the 
invention. 

1. A voltage providing circuit, comprising: 
a ?rst voltage providing circuit, for providing a ?rst volt 

age; 
a sWitch element, for receiving the ?rst voltage; 
a second voltage providing circuit, for providing a second 

voltage; 
a control circuit, for controlling the sWitch element and the 

second voltage providing circuit, Wherein in a ?rst 
mode, the control circuit turns off the sWitch element for 
alloWing a target apparatus to receive the second volt 
age, and in a second mode, the control circuit turns on 
the sWitch element, and stops the second voltage provid 
ing circuit from providing the second voltage to there 
fore provide the ?rst voltage to the target apparatus; and 

an adjusting circuit, coupled to the ?rst voltage providing 
circuit and the second voltage providing circuit, for pro 
viding a reference voltage to the ?rst voltage providing 
circuit for altering the ?rst voltage, according to the ?rst 
voltage and the second voltage, thereby making the ?rst 
voltage substantially equal to the second voltage. 

2. The voltage providing circuit of claim 1, Wherein the 
target apparatus is a delay locked loop circuit, and the second 
voltage is for controlling a delay time of the delay locked loop 
circuit. 

3. The voltage providing circuit of claim 2, Wherein the 
delay locked loop circuit is utiliZed in a memory, the ?rst 
mode corresponds to a normal mode in Which the memory 
operates, and the second mode corresponds to a poWer doWn 
mode or a self refresh mode in Which the memory operates. 

4. The voltage providing circuit of claim 1, Wherein the 
adjusting circuit provides a higher reference voltage When the 
?rst voltage is higher than the second voltage. 

5. The voltage providing circuit of claim 4, Wherein the 
adjusting circuit provides a loWer reference voltage When the 
?rst voltage is loWer than the second voltage. 
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6. The Voltage providing circuit of claim 1, wherein the a multiplexer, coupled to the counter, for receiving a plu 
adjusting circuit comprises: rality of candidate Voltages and selecting one of the 

a Comparator’ for Comparing the ?rst Voltage and the Sec_ candidate Voltages as the reference Voltage according to 
. the counting signal. 

ond Voltage to generate a comparison result; 7-13. (canceled) 
a counter, coupled to the comparator, for generating a 

counting signal according to the comparison result; and * * * * * 


