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(57) Abstract

A system (30) for switching between a signal (SDA) having delay paths of differing magnitudes without generating any glitches and
false edges uses a no delay circuit (32) for outputting a signal having no delay and a delay output circuit (38) for outputting a delayed form
of the signal. The signals are inputted to a multiplexer (36) which will output one of the signals. Control circuitry (34) is coupled to the
multiplexer (36) for signalling the multiplexer (36) to output one of the signals. The control circuitry (34) will control the switching of the
multiplexer (36) so that when the output of the multiplexer (36) switches from the signal having no delay to the delayed form of the signal,
or when the output of the multiplexer (36) switches from the delayed form of the signal to the signal having no delay, no glitches or false

edges are generated.
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GLITCHLESS TRANSITIONING BETWEEN DIFFERING DELAY PATHS

BACKGROUND OF THE INVENTION

Field of the Invention:

This invention relates generally to delay systems and,
more specifically, to a system and method that is able to switch
between delay paths of differing magnitudes without creating any

glitches or false edges.

Description of the Prior Art:

Microcontrollers such as MICROCHIP TECHNOLOGY's PIC17C56
have a peripheral that is commonly referred to as a Synchronous
Serial Port (SSP). The SSP is capable of supporting two serial
communication protocols. The two protocols are the Serial
Peripheral Interface (SPI) and the Inter-Integrated Circuit (IZC).
The SSP can only support one of these protocols at a time.

While incorporating a serial protocol on the SSP, it is
necessary to select between two signals that are differing delayed
versions of the same input signal. The 12C protocol requires the
selection to be made without creating any glitches or false edges
during the transition between the differing delay paths. The IZC
protocol requires devices connected to the bus to filter out any
glitches of less than a certain amount (i.e., typically around 50
ns) on the input signals. For most SSP modules, the filtering of
glitches is typically done by a circuit known as a pulse gobbler.
The pulse gobbler uses weak devices and capacitors to delay the
input signals for a period of time greater than the maximum glitch
required to be filtered. Thus, if the input changes back to its

initial state before it is allowed, the transition will be ignored.
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The filtering of the glitches is only required for the 12¢
protocol. Since charging and discharging capacitors consume power,
it is desirable to only have the pulse gobbler functioning when the

2C mode.

SSP is operating in the I
The I2C bus consists of two lines, a data line and a
clock line. The I%C protocol defines that a transition on the data
line while the clock line is high generates either a start bit or
a stop bit. Thus, it is essential not to create any false edges on
the data line when enabling and disabling the pulse gobbler.
Therefore a need existed to provide an improved system
and method that is able to switch between delay paths of differing
magnitudes. The improved system and method must be able to switch
between delay paths of differing magnitudes without creating any
glitches or false edges. This will allow a Synchronous Serial Port
(SSP) operating under an Inter-Integrated Circuit (IZC) protocol to
switch between the differing delay versions of the same input
signal without generating any glitches or false edges during the

transition.

SUMMARY OF THE INVENTION

In accordance with one embodiment of the present
invention, it is an object of the present invention to provide an
improved system and method for delaying an input signal.

It is another object of the present invention to provide
an improved system and method that is able to switch between delay
paths of differing magnitudes without creating any glitches or
false edges.

It is still another object of the present invention to

provide an improved system and method that is able to switch
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between delay paths of differing magnitudes without creating any
glitches or false edges in order to allow a Synchronous Serial Port
(SSP) operating under an Inter-Integrated Circuit (IZC) protocol to
switch between signals that are differing delay versions of the
same input signal without generating any glitches or false edges

during the transition.

BRIEF DESCRIPTION OF THE PREFERRED EMBODIMENTS

In accordance with one embodiment of the present
invention, a system for switching between a signal having delay
paths of differing magnitudes without generating any glitches and
false edges is disclosed. The system has no delay circuit means
for outputting a signal having no delay. Delay output circuit
means are provided for outputting a delayed form of the signal.
Multiplexer means are provided and have a first input coupled to an
output of the no delay circuit means and a second input coupled to
an output of the delay output circuit means. The multiplexer means
is used for outputting at least one of the two signals (i.e., a
signal having no delay or a delayed form of the signal). Control
means are provided and are coupled to the multiplexer means. The
control means are used for signalling the multiplexer means to
output at least one of the two signals (i.e., a signal having no
delay or a delayed form of the signal). The control means are also
used for controlling the switching of an output of the multiplexer
so that when the output of the multiplexer switches from a signal
having no delay to a delayed form of the signal, or when the output
of the multiplexer switches from a delayed form of the signal to a

signal having no delay, no glitches or false edges are generated.
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In accordance with another embodiment of the present
invention, a method of providing a system for switching between a
signal having delay paths of differing magnitudes without
generating any glitches and false edges is disclosed. The method
comprises the steps of: providing no delay circuit means for
outputting a signal having no delay; providing delay output circuit
means for outputting a delayed form of the signal; providing
multiplexer means having a first input coupled to an output of the
no delay circuit means and a second input coupled to an output of
the delay output circuit means for outputting one of the two
signals (i.e., a signal having no delay or a delayed form of the
signal); and providing control means coupled to the multiplexer
means for signalling the multiplexer means to output one of the two
signals (i.e., a signal having no delay or a delayed form of the
signal) and for controlling the switching of an output of the
multiplexer means so that when said output of said multiplexer
means switches from a signal having no delay to a delayed form of
the signal, or when the output of the multiplexer means switches
from a delayed form of the signal to a signal having no delay, no
glitches or false edges are dgenerated.

The foregoing and other objects, features, and advantages
of the invention will be apparent from the following, more
particular, description of the preferred embodiments of the

invention, as illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a simplified functional block diagram of a
system which is able to switch between delay paths of differing

magnitudes without creating any glitches or false edges.
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Figure 2 is a simplified electrical schematic of the
system depicted in Figure 1.

Figure 3 is a simplified block diagram of a SSP module
which will require the implementation of the system depicted in
Figure 1 in order to switch between delay paths of differing

magnitudes without creating any glitches or false edges.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Figure 3, a Synchronous Serial Port (SSP) 10
is able to activate or deactivate a pulse gobbler 12 by controlling
the Enable Delay (ENDLY) signal on a signal line 14 (i.e., ENDLY=1
enabled, ENDLY=0 disabled). As can be seen from Figure 3, the
pulse gobbler 12 has a clock input line 16 for receiving a clock
signal (SCL) and a data input line 18 for receiving a data signal
(SDA) . Both the SCL signal and the SDA signal are run through the
pulse gobbler 12 in order to filter out glitches in both signals
that are less than a predetermined amount (i.e., typically 50 ns).
The filtered signals are then outputted from the pulse gobbler 12.
The outputted clock signal (SCLOUT) is sent to the SSP via SSP
clock input line 20, while the outputted data signal (SDAOUT) is
sent to the SSP 10 via SSP data input line 22.

Referring to Figure 1, a system 30 is shown which is able
to select between two signals that are differing delay versions of
the same input signal without generating any glitches or false
edges during the transition between the differing delay paths. The
Enable Delay (ENDLY) signal which is used to activate and
deactivate the pulse gobbler 12 (Figure 3) is also used as a

control signal for the system 30.
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When the ENDLY signal is 1low, the ENDLY signal 1is
inactive and the delay output circuitry 38 is disabled. Thus, the
outputted clock signal (SCLOUT) is held in a specific state, and
the outputted data signal (SDAOUT) matches the input data signal
(SDA) to the pulse gobbler 12 (Figure 3) without any delay. The
control of the outputted data signal (SDAOUT) is accomplished in
the following manner. A no delay circuit 32 has a first input
coupled to the ENDLY signal, a second input coupled to the data
input line 18, and a third input coupled to an output of a control
circuitry 34. When the ENDLY signal is low, the no delay circuit
32 will allow the data on the data input line 18 to pass through
the no delay circuit 32 with virtually no delay. The control
circuit 24 selects the output of the no delay circuit 32 to pass
through a multiplexer 36. The multiplexer 36 will drive the
outputted data (SDAOUT) to an input of the SSP 10 (Figure 3) with
basically no delay.

When the ENDLY signal is high, the delay output circuitry
38 is activated. The outputted clock signal (SCLOUT) becomes a
delayed form of the clock signal (SCL) on the clock input line 16
due to the clock delay circuitry 40 also being enabled by the ENDLY
signal. The outputted data signal (SDAOUT) becomes a delayed form
of the data signal (SDA) on the data input line 18. However, what
is unique about the present system 30 is that the transition from
a no-delayed state to a delayed state is done in such a way that no
glitches or false edges occur on the outputted data signal
(SDAOUT) . The transition of the control of the outputted data
signal (SDAOUT) occurs in the following manner. When the ENDLY
signal goes high, the output of the no delay circuit 32 is latched

at the value of the data signal (SDA) at the instant the ENDLY
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signal goes high (i.e., goes active). The data delay circuitry 42
coupled to the data input line 18 also becomes activated. When the
output of the delay output circuitry 38 transitions, the control
circuitry 34 selects the output of the delay output circuitry 38 to
pass through the multiplexer 36 which drives the outputted data
signal (SDAOUT) to an input of the SSP 10. The control circuitry
34 also then allows the no delay circuitry 32 to pass the inputted
data signal (SDA) through, however, this signal is not outputted by
the multiplexer 36. Thus, the outputted data signal (SDAOUT) will
be a delayed form of the inputted data signal (SDA), and no
glitches are created in going from the non-delayed state to the
delayed state.

When ENDLY is deactivated, the outputted data signal
(SDAOUT) transitions from a delayed state to a non-delayed state.
When this occurs, the control circuitry 34 selects the output of
the no delay circuitry 32 to pass through the multiplexer 36. The
clock delay circuitry 40 and the data delay circuitry 42 are both
disabled. Since the no delay circuitry 32 is already passing
through the inputted data signal (SDA), there will be no glitches
in the outputted data signal (SDA) when the transition from a
delayed state to a non-delayed state is performed.

Referring to Figure 2, a simplified electrical schematic
of the system 30 is shown. When the ENDLY signal is low, NAND gate
56 and the inverter 58 allow NAND gate 52 and OR gate 54 to control
the Q output of latch 50 such that the Q output is equal to the
input data signal (SDba). The low ENDLY signal also forces the
latch 60 to signal the multiplexer 72 to select the Q output of

latch 50 to be outputted. Thus when the ENDLY signal is low (i.e.,
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ENDLY=0), the outputted data signal (SDAOUT) matches the input data
signal (SDA) with basically no delay.

When the pulse gobbler 12 (Figure 3) 1is enabled, the
ENDLY signal goes high (i.e., ENDLY=1). When the ENDLY signal goes
high, NAND gate 56 and the inverter 58 do not allow NAND gate 52
and OR gate 54 to change the output of latch 50. Thus, the Q
output of latch 50 holds the value of the input data signal (SDA)
at the time the pulse gobbler 12 (Figure 3) was enabled. The ENDLY
signal is also no longer solely in control of latch 60 which
directs the multiplexer 72 to select a delayed or non-delayed
version of the input data signal (SDA). Latch 60 will not cause
the multiplexer 72 to select the NQ output of latch 66 (i.e., the
delayed version of the input data signal (SDA)) until the output of
the NAND gate 62 goes low. The output of the NAND gate 62 will
only go low when the both inputs to the NAND gate 62 are low. One
input to the NAND gate 62 is coupled to the ENDLY signal which is
high when the pulse gobbler is active. The other input is coupled
to an output of an inverter 64 which has an input coupled to the NQ
output of latch 66.

When the pulse gobbler 12 (Figure 3) is disabled (i.e.,
ENDLY=0), the data delay circuitry 42 (Figure 1) must be forced
into one state or the other (i.e., High State or Low State). The
output of the OR gate 44 (Figure 1) is forced high when the pulse
gobbler 12 (Figure 3) 1is disabled, and NOR gate 70 forces the NQ
output of latch 66 high. With NQ=1, the output of the inverter 64
will be low , and thus, the output of the NAND gate 62 will be high
when the ENDLY signal goes high. Therefore, latch 60 is still

forcing the multiplexer 72 to choose the Q output of the latch 50
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to control the outputted data (SDAOUT) and no glitch occurs when
the pulse gobbler 12 (Figure 3) is activated.

After the ENDLY signal goes high, the output of the OR
gate 44 is not forced high, but instead is equal to the value of
the input data signal (SDA). If the inputted data signal (SDAa) is
high when the pulse gobbler 12 (Figure 3) is enabled, the delay
through the DELAY path 1 42A has already been satisfied, and the
output of the NOR gate 70 forces the NQ output of latch 66 to
remain high. If the inputted data signal (SDA) is low when the
pulse gobbler 12 (Figure 3) is enabled or goes low after the pulse
gobbler 12 (Figure 3) is enabled, the path through DELAY path 0 42B
is activated. If the inputted data signal (SDA) stays low for a
longer period than the delay through DEILAY path 0 42B, the output
of the NAND gate 68 will force the NQ output of the latch 66 low.
This causes the output of the inverter 64 to go high. In return,
the NAND gate 62 causes the output of the latch 60 to switch and
force the multiplexer 72 to select the NQ output of the latch 66.
Since the NQ output is low, the outputted data signal (SDAOUT) will
be a delayed version of the inputted data signal (SDA) without any
glitches.

When latch 60 switches and causes the multiplexer 72 to
select the delayed version of the inputted data signal (SDA)
without any glitches, the NAND gate 56 and the inverter 58 again
allow the NAND gate 52 and the OR gate 54 to control the latch 50.
Therefore, when the pulse gobbler 12 (Figure 3) 1is eventually
disabled, no glitch will occur on the outputted data signal
(SDAOUT) because the output of the latch 50 will already have the
current value of the inputted data signal (SDA) when the

nultiplexer 72 again selects the Q output of latch 50.
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While the invention has been particularly shown and
described with reference to preferred embodiments thereof, it will
be understood by those skilled in the art that the foregoing and
other changes in form, and details may be made therein without

departing from the spirit and scope of the invention.
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I CLAIM:

1. A system for switching between a signal having delay
paths of differing magnitudes without generating any glitches and
false edges comprising, in combination:

no delay circuit means for outputting said signal having
no delay;

delay output circuit means for outputting a delayed form
of said signal;

multiplexer means having a first input coupled to an
output of said no delay circuit means and a second input coupled to
an output of said delay output circuit means for outputting at
least one of said signal having no delay and said delayed form of
said signal; and

control means coupled to said multiplexer means for
signalling said multiplexer means to output at least one of said
signal having no delay and said delayed form of said signal and for
controlling the switching of an output of said multiplexer means so
that when said output of said multiplexer means switches from said
signal having no delay to said delayed form of said signal and when
said output of said multiplexer means switches from said delayed
form of said signal to said signal having no delay no glitches and

false edges are generated.

2. The system of Claim 1 further comprising delay
circuit means having an input coupled to said signal and an output
coupled to said delay output circuit means for generating said

delayed form of said signal.

11
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3. The system of Claim 2 further comprising enable
signal means coupled to an input of said delay circuit means for

controlling when said delay circuit means is active and inactive.

4. The system of Claim 3 wherein said enable signal
means is further coupled to an input of said control means for
signalling said control means to switch said output of said
multiplexer means from said signal having no delay to said delayed
form of said signal and from said delayed form of said signal to
said signal having no delay so that no glitches and false edges are

generated and outputted by said multiplexer means.

5. The system of Claim 4 wherein said no delay circuit

means comprises:

latch means for outputting said signal having no delay;
and

logic gate means having a first input coupled to said
signal, a second input coupled to said control means, a third input
coupled to said enable signal means, and an output coupled to said

latch means for generating a signal to control an output of said

latch means.

12
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6. The system of Claim 5 wherein said logic gate means
comprises:

a first NAND gate having a first input coupled to said
enable signhal means and a second input coupled to said contrel
means;

a second NAND gate having a first input coupled to an
output of said first NAND gate, a second input coupled to said
signal, and an output coupled to said latch means;

an inverter having an input coupled to an output of said
first NAND gate:; and

an OR gate having a first input coupled to an output of
said inverter, a second input coupled to said signal, and an output

coupled to said latch means.

7. The system of Claim 4 wherein said delay output

circuit means comprises:

latch means for outputting said delayed form of said
signal; and

logic gate means having a first input coupled to said
delay circuit, a second input coupled to said enable signal means,

and an output coupled to said latch means for generating a signal

to control an output of said latch means.

13
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8. The system of Claim 7 wherein said logic gate means
comprises:

a NAND gate coupled to said delay circuit means and
having an output coupled to said latch means;

an AND gate coupled to said delay circuit means; and

a NOR gate having a first input coupled to said enable
signal means, a second input coupled to an output of said AND gate,

and an output coupled to said latch means.

9. The system of Claim 4 wherein said control means
comprises:

latch means having an input coupled to said enable signal
means and outputs coupled to said multiplexer means for signalling
said multiplexer means to output at least one of said signal having
no delay outputted from said no delay circuit means and said
delayed form of said signal outputted from said delay output
circuit means; and

logic gate means having a first input coupled to said
enable signal means, a second input coupled to said delay output
circuit means, and an output coupled to said latch means for
sending a signal to said latch means to output said delayed form of

said signal outputted from said delay output circuit means.

14
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10. The system of Claim 9 wherein said logic gate means
comprises:

an inverter having an input coupled to said delay output
circuit means; and

a NAND gate having a first input coupled to said enable
signal means, a second input coupled to an output of said inverter

means, and an output coupled to said latch means.

11. The system of Claim 4 wherein said multiplexer means
comprises:

a first AND gate having a first input coupled to said no
delay circuit means and a second input coupled to said control
means;

a second AND gate having a first input coupled to said
delay output circuit means and a second input coupled to said
control means; and

a NOR gate having a first input coupled to an output of
said first AND gate and a second input coupled to an output of said

second AND gate.

15
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12. A method of providing a system for switching between
a signal having delay paths of differing magnitudes without
generating any glitches and false edges comprising the steps of:

providing no delay circuit means for outputting said
gsignal having no delay;

providing delay output circuit means for outputting a
delayed form of said signal;

providing multiplexer means having a first input coupled
to an output of said no delay circuit means and a second input
coupled to an output of said delay output circuit means for
outputting at least one of said signal having no delay and said
delayed form of said signal; and

providing control means coupled to said multiplexer means
for signalling said multiplexer means to output at least one of
said signal having no delay and said delayed form of said signal
and for controlling the switching of an output of said multiplexer
means so that when said output of said multiplexer means switches
from said signal having no delay to said delayed form of said
signal and when said output of said multiplexer means switches from
said delayed form of said signal to said signal having no delay no

glitches and false edges are generated.

13. The method of Claim 12 further comprising the step
of providing delay circuit means having an input coupled to said
signal and an output coupled to said delay output circuit means for

generating said delayed form of said signal.

16
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14. The method of Claim 13 further comprising the step
of providing enable signal means coupled to an input of said delay
circuit means for controlling when said delay circuit means is

active and inactive.

15. The method of Claim 14 wherein said step of
providing enable signal means further comprises the step of
providing enable signal means coupled to an input of said control
means for signalling said control means to switch said output of
said multiplexer means from said signal having no delay to said
delayed form of said signal and from said delayed form of said
signal to said signal having no delay so that no glitches and false

edges are generated and outputted by said multiplexer means.

16. The method of Claim 15 wherein said step of
providing no delay circuit means further comprises the steps of:

providing latch means for outputting said signal having
no delay:

providing logic gate means having a first input coupled
to said signal, a second input coupled to said control means, a
third input coupled to said enable signal means, and an output
coupled to said latch means for generating a signal to control an

output of said latch means.

17
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17. The method of cClaim 16 wherein said step of
providing logic gate means further comprises the steps of:

providing a first NAND gate having a first input coupled
to said enable signal means and a second input coupled to said
control means;

providing a second NAND gate having a first input coupled
to an output of said first NAND gate, a second input coupled to
said signal, and an output coupled to said latch means;

providing an inverter having an input coupled to an
output of said first NAND gate; and

providing an OR gate having a first input coupled to an
output of said inverter, a second input coupled to said signal, and

an output coupled to said latch means.

18. The method of <Claim 15 wherein said step of
providing delay output circuit means further comprises the steps

of:

providing latch means for outputting said delayed form of
said signal; and

providing logic gate means having a first input coupled
to said delay circuit, a second input coupled to said enable signal
means, and an output coupled to said latch means for generating a

signal to control an output of said latch means.

18
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19. The method of Claim 18 wherein said step of
providing logic gate means further comprises the steps of:

providing a NAND gate coupled to said delay circuit means
and having an output coupled to said latch means:;

providing an AND gate coupled to said delay circuit
means; and

providing a NOR gate having a first input coupled to said
enable signal means, a second input coupled to an output of said

AND gate, and an output coupled to said latch means.

20. The method of Claim 15 wherein said step of
providing control means further comprises the steps of:

providing latch means having an input coupled to said
enable signal means and outputs coupled to said multiplexer means
for signalling said multiplexer means to output at least one of
said signal having no delay outputted from said no delay circuit
means and said delayed form of said signal outputted from said
delay output circuit means; and

providing logic gate means having a first input coupled
to said enable signal means, a second input coupled to said delay
output circuit means, and an output coupled to said latch means for
sending a signal to said latch means to output said delayed form of

said signal outputted from said delay output circuit means.

19
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21. The system of Claim 20 wherein said step of
providing logic gate means further comprises the steps of:

providing an inverter having an input coupled to said
delay output circuit means; and

providing a NAND gate having a first input coupled to
said enable signhal means, a second input coupled to an output of

said inverter means, and an output coupled to said latch nmeans.

22. The method of Claim 15 wherein said step of
providing multiplexer means further comprises the steps of:

providing a first AND gate having a first input coupled
to said no delay circuit means and a second input coupled to said
control means;

providing a second AND gate having a fir:t input coupled
to said delay output circuit means and a second input coupled to
said control means; and

providing a NOR gate having a first input coupled to an
output of said first AND gate and a second input coupled to an

output of said second AND gate.

20
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23. A system for switching between a signal having delay
paths of differing magnitudes without generating any glitches and
false edges comprising, in combination:

no delay circuit means for outputting said signal having
no delay, said no delay circuit means comprising:

no delay latch means for outputting said signal
having no delay:; and

no delay logic gate means having a first input
coupled to said signal, a second input coupled to said control
means, a third input coupled to said enable signal means, and an
output coupled to said no delay latch means for generating a signal
to control an output of said no delay latch means;

delay output circuit means for outputting a delayed form
of said signal, said delay output latch means comprising:

delay output latch means for outputting said delayed
form of said signal; and

delay output logic gate means having a first input
coupled to said delay circuit, a second input coupled to said
enable signal means, and an output coupled to said delay output
latch means for generating a signal to control an output of said
delay output latch means.

multiplexer means having a first input coupled to an
output of said no delay circuit means and a second input coupled to
an output of said delay output circuit means for outputting at
least one of said signal having no delay and said delayed form of
said signal;

control means coupled to said multiplexer means for
signalling said multiplexer means to output at least one of said

signal having no delay and said delayed form of said signal and for
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controlling the switching of an output of said multiplexer means so
that when said output of said multiplexer means switches from said
signal having no delay to said delayed form of said signal and when
said output of said multiplexer means switches from said delayed
form of said signal to said signal having no delay no glitches and
false edges are generated, said control means comprising:
control latch means having an input coupled to said
enable signal means and outputs coupled to said multiplexer means
for signalling said multiplexer means to output at least one of
said signal having no delay outputted from said no delay circuit
means and said delayed form of said signal outputted from said
delay output circuit means; and
control logic gate means having a first input

coupled to said enable signal means, a second input coupled to said
delay output circuit means, and an output coupled to said control
latch means for sending a signal to said control latch means to
output said delayed form of said signal outputted from said delay
output circuit means;

delay circuit means having an input coupled to said
signal and an output coupled to said delay output circuit means for
generating said delayed form of said signal; and

enable signal means coupled to an input of said delay
circuit means and to an input of said control means for controlling
when said delay circuit means is active and inactive and for
signalling said control means to switch said output of said
multiplexer means from said signal having no delay to said delayed

form of said signal and from said delayed form of said signal to
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said signal having no delay so that no glitches and false edges are

generated and outputted by said multiplexer means.

24. The system of Claim 23 wherein said no delay logic
gate means comprises:

a first NAND gate having a first input coupled to said
enable signal means and a second input coupled to said control
means;

a second NAND gate having a first input coupled to an
output of said first NAND gate, a second input coupled to said
signal, and an output coupled to said latch means;

an inverter having an input coupled to an output of said
first NAND gate; and

an OR gate having a first input coupled to an output of
said inverter, a second input coupled to said signal, and an output

coupled to said latch means.

25. The system of Claim 23 wherein said delay output
logic gate means comprises:

a NAND gate coupled to said delay circuit means and
having an output coupled to said latch means:

an AND gate coupled to said delay circuit means; and

a NOR gate having a first input coupled to said enable

signal means, a second input coupled to an output of said AND gate,

and an output coupled to said latch means.

23



WO 98/31098 PCT/US97/23065

26. The system of Claim 23 wherein said control logic
gate means comprises:

an inverter having an input coupled to said delay output
circuit means; and

a NAND gate having a first input coupled to said enable
signal means, a second input coupled to an ocutput of said inverter

means, and an output coupled to said latch means.

27. The system of Claim 23 wherein said multiplexer
means comprises:

a first AND gate having a first input coupled to said no
delay circuit means and a second input coupled to said control
means;

a second AND gate having a first input coupled to said
delay output circuit means and a second input coupled to said
control means; and

a NOR gate having a first input coupled to an output of

said first AND gate and a second input coupled to an output of said

second AND gate.

24



WO 98/31098 PCT/US97/23065

. AMENDED CLAIMS

[received by the International Bureau on 8 May 1998 (08.05.98);
original claims 1-27 replaced by
amended claims 1-19 (15 pages)]

1. A system for switching between delay paths of
differing magnitudes without generating any glitches and false
edges comprising, in combination:

no delay circuit means for outputting a signal having
no delay:;

delay output circuit means for outputting a delayed
form of said signal;

multiplexer means having a first input coupled to an
output of said no delay circuit means and a second input coupled
to an output of said delay output circuit means for outputting
one of said signal having no delay or said delayed form of said
signal;

control means coupled to said multiplexer means for
signalling said multiplexer means to output one of said signal
having no delay or said delayed form of said signal and for
controlling the switching of an output of said multiplexer means
so that when said output of said multiplexer means switches from
said signal having no delay to said delayed form of said signal
and when said output of said multiplexer means switches from said
delayed form of said signal to said signal having no delay, no
glitches and false edges are generated;

delay circuit means having an input coupled to said
signal and an output coupled to said delay output circuit means

for generating said delayed form of said signal; and
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enable signal means coupled to said input of said delay
circuit means for controlling when said delay circuit means is
active and inactive and further coupled to of said control means
for signalling said control means to switch said output of said
multiplexer means from said signal having no delay to said
delayed form of said signal and from said delayed form of said
signal to said signal having no delay so that no glitches and
false edges are generated and outputted by said multiplexer
means;
wherein said no delay circuit means comprises:
no delay circuit latch means for outputting said
signal having no delay; and
no delay circuit logic gate means having a first
input coupled to said signal, a second input coupled tc said
control means, a third input coupled to said enable signal means,
and an output coupled to said no delay circuit latch means for
generating a signal to control an output of said no delay circuit

latch means.
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2. The system of Claim 1 wherein said no delay
circuit logic gate means comprises:

a first NAND gate having a first input coupled to said
enable signal means and a second input coupled to said control
means;

a second NAND gate having a first input coupled to an
output of said first NAND gate, a second input coupled to said
signal, and an output coupled to said no delay circuit latch
means;

an inverter having an input coupled to said output of
said first NAND gate; and

an OR gate having a first input coupled to an output
of said inverter, a second input coupled to said signal, and an

output coupled to said no delay circuit latch means.

3. The system of Claim 1 wherein said delay output
circuit means comprises:

delay output circuit latch means for outputting said
delayed form of said signal; and

delay output circuit logic gate means having a first
input coupled to said delay circuit means, a second input coupled
to said enable signal means, and an output coupled to said delay
output circuit latch means for generating a signal to control an

cutput of said delay output circuit latch means.
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4. The system of Claim 3 wherein said delay output
circuit logic gate means comprises:

a NAND gate coupled to said delay circuit means and
having an output coupled to said delay output circuit 1latch
means;

an AND gate coupled to said delay circuit means; and

a NOR gate having a first input coupled to said enable
signal means, a second input coupled to an output of said AND

gate, and an output coupled to said delay output circuit latch

means.

5. The system of Claim 1 wherein said control means
comprises:

control latch means having an input coupled to said
enable signal means and outputs coupled to said multiplexer means
for signalling said multiplexer means to output one of said
signal having no delay outputted from said no delay circuit means
or said delayed form of said signal outputted from said delay
output circuit means; and

control logic gate means having a first input coupled
to said enable signal means, a second input coupled to said delay
output circuit means, and an output coupled to said control latch
means for sending a signal to said control latch means to signal
said multiplexer means to output said delayed form of said signal

outputted from said delay output circuit means.
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6. The system of Claim 5 wherein said control logic
gate means comprises:

an inverter having an input coupled to said delay
output circuit means; and

a NAND gate having a first input coupled to said enable
signal means, a second input coupled to an output of said

inverter, and an output coupled to said control latch means.

7. The system of Claim 1 wherein said multiplexer
means comprises:

a first AND gate having a first input coupled to said
no delay circuit means and a second input coupled to said control
means;

a second AND gate having a first input coupled to said
delay output circuit means and a second input coupled to said
control means; and

a NOR gate having a first input coupled to an output
of said first AND gate and a second input coupled to an output

of said second AND gate.
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8. A method of providing a system for switching
between delay paths of differing magnitudes without generating
any glitches and false edges comprising the steps of:

providing no delay circuit means for outputting a
signal having no delay;

providing delay output circuit means for outputting a
delayed form of said signal;

providing multiplexer means having a first input
coupled to an output of said no delay circuit means and a second
input coupled to an output of said delay output circuit means for
outputting one of said signal having no delay or said delayed
form of said signal; and

providing control means coupled to said multiplexer
means for signalling said multiplexer means to output one of said
signal having no delay or said delayed form of said signal and
for controlling the switching of an output of said multiplexer
neans so that when said output of said multiplexer means switches
from said signal having no delay to said delayed form of said
signal and when said output of said multiplexer means switches
from said delayed form of said signal to said signal having no
delay, no glitches and false edges are generated;

providing delay circuit means having an input coupled
to said signal and an output coupled to said delay output circuit

means for generating said delayed form of said signal
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providing enable signal means coupled to an input of
said delay circuit means for controlling when said delay circuit
means is active and inactive and further coupled to said control
means for signalling said control means to switch said output of
said multiplexer means from said signal having no delay to said
delayed form of said signal and from said delayed form of said
signal to said signal having no delay so that no glitches and
false edges are generated and outputted by said multiplexer
means;
wherein said step of providing no delay circuit means
further comprises the steps of:
providing no delay circuit latch means for
outputting said signal having no delay;
providing no delay circuit logic gate means having
a first input coupled to said signal, a second input coupled to
said control means, a third input coupled to said enable signal
means, and an output coupled to said no delay circuit latch means
for generating a signal to control an output of said no delay

circuit latch means.
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9. The method of Claim 8 wherein said step of
providing no delay circuit logic gate means further comprises the
steps of:

providing a first NAND gate having a first input
coupled to said enable signal means and a second input coupled
to said control means;

providing a second NAND gate having a first input
coupled to an output of said first NAND gate, a second input
coupled to said signal, and an output coupled to said no delay
circuit latch means;

providing an inverter having an input coupled to said
output of said first NAND gate; and

providing an OR gate having a first input coupled to
an output of said inverter, a second input coupled to said
signal, and an output coupled to said no delay circuit latch

means.

10. The method of Claim 8 wherein said step of
providing delay output circuit means further comprises the steps
of:

providing delay output circuit latch means for
outputting said delayed form of said signal; and

providing delay output circuit logic gate means having
a first input coupled to said delay circuit means, a second input
coupled to said enable signal means, and an output coupled to
said delay output circuit latch means for generating a signal to

control an output of said delay output circuit latch means.
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11. The method of Ci;im. 10 wherein said step of
providing delay output'circuit logic gate means further comprises
the steps of:

providing a NAND gate coupled to said delay circuit
means and having an output coupled to said delay output circuit
latch means;

providing an AND gate coupled to said delay circuit
means; and

providing a NOR gate having a first input coupled to
said enable signal means, a second input coupled to an output of

said AND gate, and an output coupled to said delay output circuit

latch means.

12. The method of Claim 8 wherein said step of
providing control means further comprises the steps of:

providing control latch means having an input coupled
to said enable signal means and outputs coupled to said
multiplexer means for signalling said multiplexer means to output
one of said signal having no delay outputted from said no delay
circuit means or said delayed form of said signal outputted from
said delay output circuit means; and

providing control logic gate means having a first input
coupled to said enable signal means, a second input coupled to
said delay output circuit means, and an output coupled to said
control latch means for sending a signal to said control latch
means to signal said multiplexer to output said delayed form of

said signal outputted from said delay output circuit means.
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13. The method of Claim 12 wherein said step of
providing control logic gate means further comprises the steps
of:

providing an inverter having an input coupled to said
delay output circuit means; and

providing a NAND gate having a first input coupled to
said enable signal means, a second input coupled to an output of

said inverter, and an output coupled to said control latch means.

14. The method of Claim 8 wherein said step of
providing multiplexer means further comprises the steps of:

providing a first AND gate having a first input coupled
to said no delay circuit means and a second input coupled to said
control means;

providing a second AND gate having a first input
coupled to said delay output circuit means and a second input
coupled to said control means; and

providing a NOR gate having a first input coupled to
an output of said first AND gate and a second input coupled to

an output of said second AND gate.
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15. A system for switéhing betWeen deléy pafhé of
differing magnitudes without generating any glitches and false
edges comprising, in combination:

no delay circuit means for outputting a signal having
no delay, said no delay circuit means comprising:

no delay circuit latch means for outputting said
signal having no delay; and

no delay circuit logic gate means having a first
input coupled to said signal, a second input coupled to a control
means, a third input coupled to an enable signal means, and an
output coupled to said no delay circuit latch means for
generating a signal to control said output of said no delay
circuit latch means;

delay output circuit means for outputting a delayed
form of said signal, said delay output circuit means comprising:

delay output circuit latch means for outputting
said delayed form of said signal; and
delay output circuit logic gate means having a
first input coupled to a delay circuit means, a second input
coupled to said enable signal means, and an output coupled to
said delay output circuit latch means for generating a signal to
control said output of said delay output circuit latch means;
multiplexer means having a first input coupled to said
output of said no delay circuit means and a second input coupled
to said output of said delay output circuit means for outputting
one of said signal having no delay or said delayed form of said

signal;
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said control means coupIbd to waii multiplesxer” m¥ans
for signalling said multiplexer means to output at least one of
said signal having no delay and said delayed form of said signal
and for controlling the switching of said output of said
multiplexer means so that when said output of said multiplexer
means switches from said signal having no delay to said delayed
form of said signal and when said output of said multiplexer
means switches from said delayed form of said signal to said
signal having no delay, no glitches and false edges are
generated, said control means comprising:

control latch means having an input coupled to
said enable signal means and outputs coupled to said multiplexer
means for signalling said multiplexer means to output one of said
signal having no delay outputted from said no delay circuit means
or said delayed form of said signal outputted from said delay
output circuit means; and
control logic gate means having a first input

coupled to said enable signal means, a second input coupled to
said delay output circuit means, and an output coupled to said
control latch means for sending a signal to said control latch
means to signal said multiplexer to output said delayed form of
said signal outputted from said delay output circuit means;

said delay circuit means having an input coupled to
said signal and an output coupled to said delay output circuit

means for generating said delayed form of said signal; and
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said enable signal means coupled éo said delay circuit
means and to said control means for controlling when said delay
circuit means is active and inactive and for signalling said
control means to switch said output of said multiplexer means
from said signal having no delay to said delayed form of said
signal and from said delayed form of said signal to said signal
having no delay so that no glitches and false edges are generated

and outputted by said multiplexer means.
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16. The system of Claim 15 wherein said no delay
circuit logic gate ﬁeans comprises:

a first NAND gate having a first input coupled to said
enable signal means and a second input coupled to said control
means;

a second NAND gate having a first input coupled to an
output of said first NAND gate, a second input coupled to said
signal, and an output coupled to said no delay circuit latch
means;

an inverter having an input coupled to an output of
said first NAND gate; and

an OR gate having a first input coupled to an output

of said inverter, a second input coupled to said signal, and an

output coupled to said no delay circuit latch means.

17. The system of Claim 15 wherein said delay output
circuit logic gate means comprises:

a NAND gate coupled to said delay circuit means and
having an output coupled to said delay output circuit latch
means;

an AND gate coupled to said delay circuit means; and

a NOR gate having a first input coupled to said enable
signal means, a second input coupled to an output of said AND
gate, and an output coupled to said delay output circuit latch

mneans.
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18. The system of Claim 15 wherein said control logic
gate means comprises:

an inverter having an input coupled to said delay
output circuit means; and

a NAND gate having a first input coupled to said enable
signal means, a second input coupled to an output of said
inverter means, and an output coupled to said control latch

means.

19. The system of Claim 15 wherein said multiplexer
means comprises:

a first AND gate having a first input coupled to said
no delay circuit means and a second input coupled to said control
means;

a second AND gate having a first input coupled to said
delay output circuit means and a second input coupled to said
control means; and

a NOR gate having a first input coupled to an ocutput
of said first AND gate and a second input coupled to an output

of said second AND gate.
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