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(57) ABSTRACT 

A system and method are presented for multiplexing tWo or 
more clocking signals. In one embodiment, a ?rst enable 
circuit is provided that receives a select signal, a ?rst 
clocking signal, and an enable signal from a second enable 
circuit. The ?rst enable circuit generates an enable signal in 
response to these signals. For example, the ?rst enable 
circuit could include a ?ip-?op clocked by the ?rst clocking 
signal that generates the enable signal When the ?rst clock 
ing signal has been selected (based on the select signal), 
When the enable signal from the second enable circuit is 
deasserted and the ?rst clocking signal has reached a falling 
edge. The enable signal can then be used to ?lter the ?rst 
clocking signal (e.g., using an AND gate) to provide the ?rst 
clocking signal as an output signal. Using the system and 
method of the present invention, glitches and spikes seen 

Int. Cl.7 ..................................................... .. G06F 1/04 When multiplexing tWo or more clocking signals can be 
US. Cl. ............................................................ .. 327/299 avoided. 
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SYSTEM AND METHOD FOR MULTIPLEXING 
CLOCKING SIGNALS 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to the generation of 
clocking signals. More particularly, the present invention 
pertains to transitioning from one clock domain to another 
using a multiplexer. 

[0002] In digital circuits, a clocking signal is a signal that 
?uctuates betWeen a high signal value (i.e., a binary “1”) and 
a loW signal value (i.e., a binary “0”) With a given frequency. 
The “duty” cycle of the signal re?ect hoW long a signal 
remains at a logic “1” versus hoW long a signal remains at 
a logic “0” during one period. In many systems, the clocking 
signal has a 50% duty cycle (i.e., the clocking signal spends 
equal time at logic “0” and logic “1”). 

[0003] At times, a system may require more than one 
clock signal. In one knoWn system, one clocking signal is 
selected from tWo or more clocking signals. For eXample, if 
a 2:1 multiplexer is being used, ?rst and second clocking 
signals are provided as inputs having different frequencies. 
Based on the “select” input of the multiplexer, one of the 
clocking signals is provided at the output of the multiplexer. 
When the select input changes, the output changes to the 
other of the clocking signals. 

[0004] One problem seen With this system is that the 
output signal typically does not provide a smooth transition 
betWeen the tWo clocking signals. For eXample, the sWitch 
ing of the select signal from one level to another may result 
in an unWanted spike in the output clocking signal. Because 
the clocking signal is supplied to other components, such a 
spike could result in errors in these components. 

[0005] One Way to attempt to compensate for this spike is 
to provide a falling-edge ?ip-?op to supply the select input 
to the multiplexer. In such a system, a falling-edge ?ip-?op 
is coupled to the select input of the multiplexer described 
above. The loading input to such a ?ip-?op Would be the 
select signal and the clocking input Would be supplied, for 
eXample, by the ?rst clocking signal. Accordingly, after the 
select input signal changes to select the second clocking 
signal, it is not supplied to the multiplexer until the ?rst 
clocking signal hits a falling edge. Because the second clock 
may be in the middle of an asserted clock pulse, this may 
also lead to a glitch in the output signal (e.g., an unintended 
transition from 1 to 0 in the clocking signal). 

[0006] In vieW of the above, there is a need for an 
improved multiplexing circuit that supplies clocking signals 
Without errors during transitions from one clocking signal to 
another. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG. 1 is a block diagram of a circuit for multi 
pleXing betWeen tWo clocking signals constructed according 
to an embodiment of the present invention. 

[0008] FIG. 2 is a circuit diagram of a circuit for multi 
pleXing betWeen tWo clocking signals constructed according 
to an embodiment of the present invention. 

[0009] FIG. 3 is a timing diagram shoWing the interrela 
tionship betWeen various signals in the circuit of FIG. 2. 
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DETAILED DESCRIPTION 

[0010] Referring to FIG. 1, a block diagram of a circuit 
for multiplexing betWeen tWo clocking signals is shoWn. In 
this embodiment, a select signal (“Clock Mode”) is provided 
to select an output clocking signal betWeen a ?rst clocking 
signal (“Clock 1”) and a second clocking signal (“Clock 2”). 
The Clock Mode signal is provided to a ?rst clock enable 
circuit 1 and a second clock enable circuit 5. Each of these 
circuits is capable of generating an enable signal based on at 
least the Clock Mode signal and the respective clocking 
signal. In this embodiment, the enable signal is generated for 
a particular clocking signal When the Clock Mode signal has 
selected it and the other clocking signal has stopped (i.e., is 
no longer being output). The indication that the other 
clocking signal has stopped may be the deassertion of the 
enable signal for that clocking signal. The enable signals are 
supplied to respective ?rst and second clock ?lters 3, 9, and 
betWeen them, output the appropriate clocking signal as the 
Clock Out signal. 

[0011] Referring to FIG. 2, an eXample of the block 
diagram of FIG. 1 is shoWn. In this embodiment of the 
present invention, the circuit is initialiZed by setting the 
output of a ?rst D-type ?ip-?op 15 and resetting the output 
of a second D-type ?ip-?op 23. The output of the second 
?ip-?op 23 is supplied to an input of a ?rst AND gate 11 via 
an inverter 31. The output of the ?rst ?ip-?op 15 is supplied 
to an input of a second AND gate 19. A signal for selecting 
the output clocking signal, Clock Mode, is supplied as an 
input to the ?rst AND gate 11 and as an inverted input to the 
second AND gate 19. Thus, no more than one output of the 
?rst and second AND gates may be asserted at any point in 
time. 

[0012] The output of the ?rst AND gate is supplied to the 
D input of the ?rst ?ip-?op 15, While the output of the 
second AND gate is supplied to the D input of the second 
?ip-?op 23. The ?rst ?ip-?op is a falling-edge ?ip-?op in 
this embodiment. The ?rst clocking signal, Clock 1, is 
provided to a clock input for this ?ip-?op 15. LikeWise, the 
second ?ip-?op 23 is a falling-edge ?ip-?op, and the second 
clocking signal Clock 2, is provided to the clock input for 
this ?ip-?op 23. The output of the ?rst ?ip-?op 15 is 
provided to an input of a third AND gate 17. The other input 
to the third AND gate 17 is the Clock 1 signal. The output 
of the second ?ip-?op 23 is supplied to a fourth AND gate 
25. The other input of the fourth AND gate 25 is the Clock 
2 signal. The outputs of the third and fourth AND gates are 
supplied to an OR gate 27 that provides the Clock Out 
signal. 

[0013] The operation of the circuit of FIG. 2 Will noW be 
described With reference to FIG. 3. It is assumed that the 
Clock Mode signal is initially set to a “1” value indicating 
a selection for the Clock 1 signal. After the ?rst and second 
?ip-?ops 15, 23 are set/reset, the output of the ?rst ?ip-?op 
15 has a “1” value. This value is then ANDed With the Clock 
1 signal and supplied to OR gate 27. On the other hand, the 
output of the ?rst ?ip-?op is inverted and provided to the 
second AND gate 19, insuring that its output Will be at a “0” 
value. Accordingly, the D input of the second ?ip-?op 23 
Will also be at a “0” value leaving its output value at the “0” 
level. The “0” value is supplied to the OR gate 27. Thus, 
each time the Clock 1 signal transitions to a “1” value, the 
output of the OR gate 27 Will also transition to a “1” value, 
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and every time the Clock 1 signal transitions to a “0” value, 
the output of the OR gate 27 Will also transition to a “0” 
value. As shoWn in FIG. 3, While the Clock Mode signal is 
at a “1” value, the Clock Out signal folloWs the Clock 1 
signal. 
[0014] When the Clock Mode signal transitions to a “0” 
value (indicating that the Clock 2 signal should be output 
instead of the Clock 1 signal), the output of AND gate 11 
transitions to a “0” value and is supplied to the D-input of 
the ?rst ?ip-?op 15. In this embodiment, When the Clock 1 
signal reaches its neXt transition from a “1” value to a “0” 
value (i.e., falling edge), the output of this ?ip-?op also 
transitions from a “1” value to a “0” value. The output of 
third AND gate 17 then transitions to a “0” value causing the 
output of OR gate 27 to remain at “0”. As seen in FIG. 3, 
the Clock Out signal remains at “0” after the last falling edge 
of the Clock 1 signal (Which is after the Clock Mode signal 
transitions to a neW value). 

[0015] The “0” output of the ?rst ?ip-?op is inverted to a 
“1” value and supplied to an input of the second AND gate 
19. Since the Clock Mode signal is inverted at the second 
AND gate 19, both inputs are at a “1” level causing the input 
to the second ?ip-?op 23 to be at a “1” level as Well. On the 
neXt “1” to “0” transition of the Clock 2 signal, the output 
of the second ?ip-?op 23 transitions to a “1” level and is 
supplied to the ?rst AND gate 11 via inverter 31 preventing 
the output of this AND gate from being at a “1” level. The 
output of the second ?ip-?op 23 is supplied as an input to the 
fourth AND gate 25. NoW, When the Clock 2 signal transi 
tions to a “1” value, the output of the AND gate 25 also 
transitions to a “1” level. As shoWn in FIG. 3, While the 
Clock Mode signal remains at a “0” value, the Clock Out 
signal folloWs the Clock 2 signal. As seen from the Clock 
Out signal in FIG. 3, “glitches” in the clocking signal are 
removed using the circuit described above When sWitching 
betWeen tWo different clocking signals. 

[0016] Although several embodiments are speci?cally 
illustrated and described herein, it Will be appreciated that 
modi?cations and variations of the present invention are 
covered by the above teachings and Within the purvieW of 
the appended claims Without departing from the spirit and 
intended scope of the invention. For eXample, the present 
invention can be eXpanded to multipleX three or more 
clocking signals. 

What is claimed is: 
1. Asystem for selecting a clocking signal from a plurality 

of clocking signals comprising: 

a ?rst enable circuit to receive a select signal, a ?rst 
clocking signal, and an enable signal from a second 
enable circuit, said ?rst enable circuit to generate an 
enable signal based on said select signal, ?rst clocking 
signal and the enable signal from said second enable 
circuit. 

2. The system of claim 1 further comprising: 

a second enable circuit to receive said select signal, a 
second clocking signal, and the enable signal from said 
?rst enable signal, said second enable circuit to gener 
ate the enable signal based on said select signal, said 
?rst clocking signal and the enable signal from said ?rst 
enable circuit. 
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3. The system of claim 2 Wherein the enable signal from 
said ?rst enable circuit is generated When the enable signal 
from said second enable circuit is deasserted and the select 
signal selects said ?rst clocking signal. 

4. The system of claim 3 further comprising: 

a ?rst clock ?lter coupled to said ?rst enable circuit, said 
?rst clock ?lter to output said ?rst clocking signal in 
response to the enable signal When asserted from said 
?rst enable circuit. 

5. The system of claim 4 further comprising: 

a second clock ?lter coupled to said second enable circuit, 
said second clock ?lter to output said second clocking 
signal in response to the enable signal When asserted 
from said second enable circuit. 

6. Asystem for selecting a clocking signal from a plurality 
of clocking signals comprising: 

a ?rst AND gate to receive a select signal and an enable 
signal from a second ?ip-?op; 

a ?rst ?ip-?op to receive an output from said ?rst AND 
gate and a ?rst clocking signal, said ?rst ?ip-?op to 
generate an enable signal based on said select signal 
and the enable signal from said second enable ?ip-?op. 

7. The system of claim 6 further comprising: 

a second AND gate to receive said select signal and the 
enable signal from said ?rst ?ip-?op; 

a second ?ip-?op to receive an output from said second 
AND gate and a second clocking signal, said second 
?ip-?op to generate the enable signal based on said 
select signal and the enable signal from said ?rst 
?ip-?op. 

8. The system of claim 7 Wherein the enable signal from 
said ?rst ?ip-?op is generated When the enable signal from 
said second ?ip-?op is deasserted and the select signal 
selects said ?rst clocking signal. 

9. The system of claim 8 further comprising: 

a third AND gate coupled to said ?rst ?ip-?op, said third 
AND gate to receive said ?rst clocking signal and 
output said ?rst clocking signal in response to the 
enable signal asserted from said ?rst enable circuit. 

10. The system of claim 9 further comprising: 

a fourth AND gate coupled to said second ?ip-?op, said 
fourth AND gate to receive said second clocking signal 
and output said second clocking signal in response to 
the enable signal asserted from said second ?ip-?op. 

11. A method for selecting a clocking signal from a 
plurality of clocking signals comprising: 

receiving a select signal at a ?rst enable circuit; 

receiving a ?rst clocking signal at said ?rst enable circuit; 

receiving an enable signal from a second enable circuit; 

generating an enable signal at said ?rst enable circuit 
based on said select signal, said ?rst clocking signal 
and the enable signal from said second enable circuit. 

12. The method of claim 11 further comprising: 

receiving a select signal at a second enable circuit; 

receiving a second clocking signal at said second enable 
circuit; 
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receiving the enable signal from the ?rst enable circuit; 

generating an enable signal at said second enable circuit 
based on said select signal, said second clocking signal 
and the enable signal from said ?rst enable circuit. 

13. The method of claim 12, Wherein the enable signal 
from said ?rst enable circuit is generated When the enable 
signal from said second enable circuit is deasserted and the 
select signal selects said ?rst clocking signal. 

14. The method of claim 13 further comprising: 

outputting said ?rst clocking signal at a ?rst clock ?lter 
coupled to said ?rst enable circuit in response to the 
enable signal asserted from said ?rst enable circuit. 

15. The method of claim 14 further comprising: 

outputting said second clocking signal at a second clock 
?lter coupled to said second enable circuit in response 
to the enable signal asserted from said second enable 
circuit. 
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16. The method of claim 11 Wherein said ?rst enable 
circuit includes a ?rst AND gate to receive the select signal 
and the enable signal from the second enable circuit, and a 
?rst ?ip-?op coupled to an output of said ?rst AND gate and 
to receive said ?rst clocking signal, and the enable signal is 
generated after a falling edge of said ?rst clocking signal. 

17. The method of claim 12 Wherein said second enable 

circuit includes a second AND gate to receive the select 

signal and the enable signal from the ?rst enable circuit, and 
a second ?ip-?op coupled to an output of said second AND 

gate and to receive said second clocking signal, and the 
enable signal is generated after a falling edge of said second 
clocking signal. 


