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(57) ABSTRACT

The present invention discloses a clock switching circuit,
which comprises: a clock generator, receiving two different
clock signals; a logic gate, coupled to an enable-signal
generator and an output-clock generator, wherein during
clock switching, the logic gate turns off output clock accord-
ing to the signal edges of those two clock signals to avoid the
problems of clock glitch and timing insufficiency, and the
logic gate will not restore clock output until an appropriate
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CLOCK SWITCHING CIRCUIT

BACKGROUND OF THE INVENTION
[0001]

[0002] The present invention relates to a clock switching
circuit, particularly to a clock switching circuit, which can
switch multiple dynamic clocks.

[0003] 2. Description of the Related Art

[0004] In IC design, when a system cannot manage clock
switching well but has to switch between two clocks sepa-
rately with different phases and speeds, the system may have
the problem of clock glitch or timing insufficiency.

1. Field of the Invention

[0005] A clock glitch and a timing insufficiency of an
output clock signal clk_out are respectively shown in FIG.
1A and FIG. 1B. In FIG. 1A and FIG. 1B, the switch signal
is used to determine whether the output clock signal clk_out
is clock signal 1 (clk 1) or clock signal 2 (clk 2). However,
during a clock switching operation of either from clk 1 to clk
2 or from clk 2 to clk 1, the clock glitch shown in FIG. 1A
or the timing insufficiency shown in FIG. 1B may occur.
Therefore, a clock switching circuit, which can avoid the
abovementioned problems, is necessary. The U.S. patent of
Publication No.2004/0095166A1 “Clock Switching Circuit”
proposes a clock switching circuit to prevent the abovemen-
tioned problems. The circuit of the conventional technology
needs an extra select signal generator to control signals;
however it causes some inconveniences in usage.

[0006] Accordingly, the present invention proposes a
clock switching circuit to overcome the abovementioned
problems and simplify the operation of switching clock
signals.

SUMMARY OF THE INVENTION

[0007] The primary objective of the present invention is to
provide a clock switching circuit, whose operation is very
simple and easy, and whose function is similar to a clock
multiplexer.

[0008] Another objective of the present invention is to
provide a clock switching circuit, which can avoid clock
glitch and timing insufficiency during switching between
wo clock signals.

[0009] To achieve the abovementioned objectives, the
present invention proposes a clock switching circuit, which
can switch the output clock from an original clock signal to
a new clock signal, and which comprises: a clock generator,
receiving two different clock signals clk 1 and clk 2, and
according to a switch signal, generating a first reference
clock signal, which is congruous to the original clock signal,
an enable-signal generator, coupled to the clock generator,
and receiving the first reference clock signal; an output-
clock generator, coupled to the clock generator and the
enable-signal generator, receiving the first reference clock
signal, and a logic gate, coupled to the enable-signal gen-
erator and the output-clock generator, wherein according to
the negative edge of the first reference clock signal, the
enable-signal generator will turn off the logic gate; accord-
ing to the first reference clock signal, the output-clock
generator creates a second reference clock signal, which is
congruous to the new clock signal; next, the output-clock
generator sends the second reference clock signal to the
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enable-signal generator; according to the negative edge of
the second reference clock signal, the logic gate is turned on,
and the logic gate outputs the new clock signal created by
the output-clock generator.

[0010] To enable the objectives, technical contents, char-
acteristics, and accomplishments of the present invention to
be more easily understood, the embodiments of the present
invention are to be described below in detail in cooperation
with attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1A is a diagram showing a clock glitch
occurring during switching two clock signals in the conven-
tional technologies.

[0012] FIG. 1B is a diagram showing a timing insuffi-
ciency occurring during switching two clock signals in the
conventional technologies.

[0013] FIG. 2 is a diagram showing the clock switching
circuit according to a preferred embodiment of the present
invention.

[0014] FIG. 3 is a diagram showing the detail of the clock
switching circuit of FIG. 2.

[0015] FIG. 4A is a timing diagram with respect to the
process that the output clock Clk_Out is switched from the
first clock signal clk 1 to the second clock signal clk 2.

[0016] FIG. 4B is the timing diagram with respect to the
process that the output clock Clk_Out is switched from the
second clock signal clk 2 to the first clock signal clk 1.

DETAILED DESCRIPTION OF THE
INVENTION

[0017] Refer to FIG. 2 a diagram schematically showing
the clock switching circuit according to a preferred embodi-
ment of the present invention. The clock switching circuit
according to this embodiment comprises: a clock generator
10, receiving two different clock signals—a first clock signal
clk 1 and a second clock signal clk 2, and according to a
switch signal Switch, generating a first reference clock
signal, which is congruous to the original signal; an enable-
signal generator 12, coupled to the clock generator 10, and
receiving the first reference clock signal; an output-clock
generator 14, coupled to the clock generator 10 and the
enable-signal generator 12, receiving the first reference
clock signal, and a logic gate 16, being an output AND gate,
and coupled to the enable-signal generator 12 and the
output-clock generator 14. According to the negative edge of
the first reference clock signal, the enable-signal generator
12 turns off the output AND gate 16; according to the first
reference clock signal, the output-clock generator 14 creates
a second reference clock signal, which is congruous to the
new clock signal; next, the output-clock generator 14 sends
the second reference clock signal to the enable-signal gen-
erator 12; according to the negative edge of the second
reference clock signal, the output AND gate 16 is turned on,
and the output AND gate 16 outputs the new clock signal
created by the output-clock generator 14. The clock genera-
tor 10, the enable-signal generator 12 and the output-clock
generator 14 are coupled in a first node Net 1; the enable-
signal generator 12 and the output-clock generator 14 are
also coupled in a second node Net 2.
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[0018] The clock generator 10 receives the first clock
signal clk 1 and the second clock signal clk 2. When the
switch signal Switch is to switch the output clock from the
first clock signal clk 1 to the second clock signal clk 2, the
clock generator 10 generates a first reference clock signal,
which is congruous to the first clock signal clk 1, on the first
node Net 1 according to the switch signal. The enable-signal
generator 12 receives the first reference clock signal; when
the first node Net 1 outputs the negative edge of the first
reference clock signal, the enable-signal generator 12 turns
off the output AND gate 16. According to the first reference
clock signal, the output-clock generator 14 creates a second
reference clock signal, which 1s congruous to the second
clock signal clk 2, on the second node Net 2. When the
second node Net 2 outputs the negative edge of the second
reference clock signal, the output AND gate 16 will be
turned on, and the second clock signal clk 2 created by the
output-clock generator 14 will be output from the output
AND gate 16. The time interval, during which the output
AND gate 16 is turned off, ranges from the negative edge of
the first clock signal clk 1 to the negative edge of the second
clock signal clk 2. Similarly, when the clock is intended to
switch from the second clock signal clk 2 to the first clock
signal clk 1, the output AND gate 16 is also turned off during
the clock switching operation lest clock glitch and timing
insufficiency occur.

[0019] Refer to FIG. 3 a diagram schematically showing
the detail of the clock switching circuit of FIG. 2. The clock
switching circuit of the present invention is essentially
composed of logic gates and D flip-flops. The clock switch-
ing circuit receives a switch signal Switch and two clock
signals separately having different phases and speeds—the
first clock signal clk 1 and the second clock signal clk 2. If
the output signal is to follow the first clock signal clk 1, the
switch signal will take low value 0; if the output signal is to
follow the second clock signal clk 2, the switch signal will
take high value 1. As shown in FIG. 3. the detailed circuitry
of the clock switching circuit of the present invention
comprises a multiplexer 32. The multiplexer 32 is coupled to
an XOR gate 28, and the XOR gate 28 is coupled to two D
flip-flops 20 and 22. When a switching signal occurs, the D
flip-flops 20 and 22 together with the XOR gate 28 are used
to generate the first clock signal clk 1. The multiplexer 32 is
also coupled to an XOR gate 30, and the XOR gate 30 is
coupled to two D flip-flops 24 and 26. When a switching
signal occurs, the D flip-flops 24 and 26 together with the
XOR gate 30 is used to generate the second clock signal clk
2. The detailed circuitry of the clock switching circuit of the
present invention also comprises: D flip-flops 34, 36, and 38;
multiplexers 40, 42, 44, 46, 48, and 50; and AND gates 16
and 52. When the switching signal Switch shifts from 0 to
1, i.e. when the output clock Clk_Out is to be switched from
the first clock signal clk 1 to the second clock signal clk 2,
the first clock signal clk 1 is selected to output to the first
node Net 1 by the multiplexer 32. When the switching signal
Switch shifts from 1 to 0, i.e. when the output clock Clk_Out
is to be switched from the second clock signal clk 2 to the
first clock signal clk 1, the second clock signal clk 2 is
selected to output to the first node Net 1 by the multiplexer
32.

[0020] Refer to FIG. 3 and FIG. 4A, wherein FIG. 4A is
the timing diagram with respect to the process that the output
clock Clk_Out is switched from the first clock signal clk 1
1o the second clock signal clk 2. When the output clock
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Clk_Out is to be switched from the first clock signal clk 1
to the second clock signal clk 2, that the multiplexer 32
selects the first clock signal clk 1 to output to the first node
Net 1 will trigger D flip-flop 36 . When the first node Net 1
outputs the negative edge of the first clock signal clk 1, the
output AND gate 16 will be turned off; at this time, the D
flip-flop 34 will also be triggered, and then the AND gate 52
will be enabled. Then, the multiplexer 40 selects the second
clock signal clk 2 in its initial state, and the second clock
signal clk 2 will be created on the second node Net 2. When
the second node Net 2 outputs the negative edge of the
second clock signal clk 2, the D flip-flops 36 and 38 will be
triggered, and the output AND gate 16 will be turned on.
Then, the multiplexer 50 outputs the second clock signal clk
2, which will be further output from the output AND gate 16.
From the abovementioned discussion, it is known that the
output AND gate 16 is turned off during the time interval
between the negative edge of the first clock signal clk 1 and
the negative edge of the second clock signal clk 2. Thus, the
problem of clock glitch can be solved.

[0021] Refer to FIG. 3 and FIG. 4B, wherein FIG. 4B is
the timing diagram with respect to the process that the output
clock Clk_Out is switched from the second clock signal clk
2 to the first clock signal clk 1. When the output clock
Clk_Out is to be switched from the second clock signal clk
2 to the first clock signal clk 1, the second clock signal clk
2 is selected to output to the first node Net 1 by the
multiplexer 32. When the first node Net 1 outputs the
negative edge of the second clock signal clk 2, the output
AND gate 16 will be turned off; then, the D flip-flop 34 will
be triggered, and then the AND gate 52 will be enabled.
Then, the multiplexer 40 selects the first clock signal clk 1
in its initial state, and the first clock signal clk 1 will be
created on the second node Net 2. When the second node Net
2 outputs the negative edge of the first clock signal clk 1, the
D flip-flops 36 and 38 will be triggered, and the output AND
gate 16 will be turned on. Then, the multiplexer 50 outputs
the first clock signal clk 1, which will be further output from
the output AND gate 16. Similarly, the output AND gate 16
is turned off during the time interval between the negative
edge of the second clock signal clk 2 and the negative edge
of the first clock signal clk 1.

[0022] The clock switching circuit proposed by the present
invention can operate simply and functions just like a
multiplexer to select the intended clock signal. Further,
when the output clock is switched between two different
clock signals, the clock switching circuit of the present
invention utilizes an output AND gate 16 to stop the output
of clock signals according to the signal edges of the switched
clock signals so that the problems of clock glitch and timing
insufficiency can be avoided. Furthermore, the clock switch-
ing circuit of the present invention can be expanded into a
larger clock switching circuit to receive more than two clock
signals. Besides, the clock switching circuit of the present
invention may also be implemented with equivalent logic
circuits.

[0023] The abovementioned embodiments are to clarify
the present invention in order to enable the persons skilled
in the art to understand, make and use the present invention;
however, it is not intended to limit the scope of the present
invention, and any modification and variation according to
the spirit of the present invention is to be also included
within the scope of the claims of the present invention.
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What is claimed is:

1. A clock switching circuit, switching an output clock
from an original clock signal to a new clock signal, and
comprising:

a clock generator, receiving two different clock signals,
and according to a switch signal, generating a first
reference clock signal, which is congruous to said
original clock signal;

an enable-signal generator, coupled to said clock genera-
tor, and receiving said first reference clock signal; and

an output-clock generator, coupled to said clock generator
and said enable-signal generator, and receiving said
first reference clock signal, and a logic gate coupled to
said enable-signal generator and said output-clock gen-
erator, wherein according to the negative edge of said
first reference clock signal, said enable-signal generator
turns off said logic gate; according to said first refer-
ence clock signal, said output-clock generator creates a
second reference clock signal which is congruous to
said new clock signal; next, said output-clock generator
sends said second reference clock signal to said enable-
signal generator; according to the negative edge of said
second reference clock signal, said logic gate is turned
on, and said new clock signal created by said output-
clock generator is output from said logic gate.

2. The clock switching circuit according to claim 1,
wherein said clock generator, said enable-signal generator
and said output-clock generator are coupled in a first node;
said enable-signal generator and said output-clock generator
are also coupled in a second node.

3. The clock switching circuit according to claim 2,
wherein said original clock signal is a first clock signal, and
said new clock signal is a second clock signal; said clock
generator receives said first clock signal and said second
clock signal, and according to said switch signal, said clock
generator generates said first reference clock signal, which
1s congruous to said first clock signal, on said first node; said
enable-signal generator receives said first reference clock
signal and turns off said logic gate when said first node
outputs the negative edge of said first reference clock signal,
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according to said first reference clock signal, said output-
clock generator generates said second reference clock sig-
nal, which is congruous to said second clock signal, on said
second node; when said second node outputs the negative
edge of said second reference clock signal, said logic gate is
turned on, and said second clock signal output by said
output-clock generator is output from said logic gate.

4. The clock switching circuit according to claim 2,
wherein said original clock signal is a second clock signal,
and said new clock signal is a first clock signal; said clock
generator receives said first clock signal and said second
clock signal, and according to said switch signal, said clock
generator generates said first reference clock signal, which
is congruous to said second clock signal, on said first node;
said enable-signal generator receives said first reference
clock signal and turns off said logic gate when said first node
outputs the negative edge of said first reference clock signal,
according to said first reference clock signal, said output-
clock generator generates said second reference clock sig-
nal, which is congruous to said first clock signal, on said
second node; when said second node outputs the negative
edge of said second reference clock signal, said logic gate is
turned on, and said first clock signal output by said output-
clock generator is output from said logic gate.

5. The clock switching circuit according to claim 3,
wherein the time interval, during which said logic gate is
turned off, ranges from the negative edge of said first clock
signal to the negative edge of said second clock signal.

6. The clock switching circuit according to claim 4,
wherein the time interval, during which said logic gate is
turned off, ranges from the negative edge of said second
clock signal to the negative edge of said first clock signal.

7. The clock switching circuit according to claim 1, which
can be expanded into a larger clock switching circuit to
receive more than two clock signals.

8. The clock switching circuit according to claim 1,
wherein said clock generator, said enable-signal generator,
and said output-clock generator can be implemented with
equivalent logic circuits.



