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1
REAL-TIME SIGNAL ANALYZER

TECHNICAL FIELD

The present invention relates to a signal analyzer that can
analyze a signal in real time, more particularly to a new type
real time signal analyzer that has both merits of a conven-
tional real time FFT analyzer and a conventional vector
signal analyzer and clears both demerits of them.

BACKGROUND ART

Areal time FFT analyzer is a measurement apparatus that
continuously transform a signal under test by FFT process in
real time without dead time in order to extract and analyze
the spectrum domain component from the signal.

FIG. 3 shows a schematic block diagram of such a
conventional FFT analyzer that provides real time process.
An analog to digital converter (ADC) 10 converts a signal
under test into a digital signal and a digital down converter
(DDC) 12 decimates the digital signal for substantial fre-
quency conversion. A FFT processor 14 transforms the
resultant time domain digital data, for example, 1024 points
of the time domain data as one frame, into frequency domain
digital data according to the FFT process. The DDC 12 has
a sequential data buffer (not shown) in the output portion
that stores the one frame data sequentially and continuously.
The FFT processor 14 can complete the FFT process of the
previous frame during the storage of the new data into the
data buffer that allows real time data analysis. A memory 16
stores the output data of the FFT processor 14 sequentially.

A trigger circuit 18 can set up a trigger condition to the
data in the memory 16. If the trigger condition is satisfied,
the trigger circuit 18 output a trigger signal to read out the
data that qualifies the trigger condition. A CPU 20 wholly
controls the real time analyzer. The data read out from the
memory 16 are sent to a display circuit (not shown) to
display them on a screen (not shown). This real time FFT
analyzer can extract spectrum (frequency component) in real
time without dead time and could catch an event occurrence
that meets an arbitrary trigger condition.

FIG. 4 shows a schematic block diagram of an example of
a conventional vector signal analyzer. Elements correspond-
ing to that of FIG. 3 have the same reference symbols. A
memory 16 stores output data of a DDC 12 and the stored
data are transferred to a digital signal processor (DSP) 17 to
execute analytic processes such as a FFT process. The vector
signal analyzer of this type is suitable for demodulating
various modulated vector signals and provides a flexible
signal analysis because it executes the various analytic
processes after storing the time domain data in the memory
16.

The real time FFT analyzer of FIG. 3, however, must
transform the frequency domain data in the memory by the
inverse FFT process in order to reproduce the time domain
data for analyzing the digital modulated signal in time
domain displays such as “eye pattern” or “constellation”.
Besides, a FFT process multiplied by a window function
makes it impossible to completely reproduce the original
time domain signal.

One the other hand, it is difficult for the vector signal
analyzer of FIG. 4 to produce the frequency domain data in
real time because the data in the memory are the time
domain data. Therefore it is difficult to catch a transient
fluctuation of the frequency spectrum.

As described, the real time FFT analyzer and the vector
signal analyzer are used in different ways and the merits and
the demerits of them counter each other.
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Therefore what is desired is to provide a real time signal
analyzer that has both merits of the conventional real time
FFT analyzer and the conventional vector signal analyzer
and clears both demerits of them.

DISCLOSURE OF INVENTION

A real time signal analyzer according to the present
invention has a FFT processor that transform time domain
data by FFT process in real time, a delay means for delaying
the time domain data, a memory means for storing frequency
domain data transformed by the FFT process from the FFT
processor, and a memory means for storing delayed time
domain data read out from the delay means.

Delay time of the delay means is set up according to the
process time of the FFT processor, then time correspondence
between the delayed time domain data and the frequency
domain data is secured. Therefore it generates the time
domain data and the frequency domain data in real time
respectively but having the time correspondence each other.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic block diagram showing a preferred
example embodying the invention.

FIG. 2 shows detail operation of a preferred example
embodying the invention.

FIG. 3 is a schematic block diagram of an example of a
conventional real time FFT analyzer.

FIG. 4 is a schematic block diagram of an example of a
conventional vector signal analyzer.

BEST MODE FOR CARRYING OUT THE
INVENTION

FIG. 1 shows a schematic block diagram of a preferred
example embodying the invention. An analog to digital
converter (ADC) 10 converts a signal under test into digital
data and a digital down converter (DDC) 12 decimates the
data for frequency conversion. At this time, 1024 points, for
example, of the time domain data are produced as one frame
data in real time. This data length of one frame is just an
example and an arbitrary value may be selected according to
specification of data display or an analytic function.

A FFT processor 14 transforms the time domain data by
FFT process and, at this time, multiplies it by a window
function if necessary. On the other hand, the time domain
data, or the output of the DDC 12, are also provided to a first
in first out memory (FIFO) 22. The FIFO 22 is a delay means
for delaying the time domain data with corresponding to the
time required to transform the time domain data by the FFT
process. The output data of the FFT processor 14 is fre-
quency domain data showing spectrum component of the
signal under test, and this frequency domain data is stored in
a double port memory 24 through the first port. The delayed
time domain data from the FIFO 22 is stored in the double
port memory 24 through the second port. The delayed time
domain data and the frequency domain data stored in the
double port memory 24 are provided to a display circuit (not
shown) and a display screen (not shown) under the control
of a CPU 20 and displayed in appropriate styles. The display
circuit and the display screen may be a CRT, a liquid crystal
display or any other proper devices. Besides, a printer or a
plotter is connected to be out the analyzed data on a paper.

It is not indispensable for the present invention to use the
double port memory 24 as described above. The delayed
time domain data and the frequency domain data could be
stored in different memories. The key of the present inven-
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tion is not the memory construction but the simultaneous
availability of the time domain data and the frequency
domain data that are synchronized. This allows the CPU 20
an arbitrary analysis of the time domain data and the
frequency domain data that have time correspondence each
other. The present invention also provides reliable catches of
transient and incidental signal fluctuations etc. because the
time domain data and the frequency domain data are
acquired without time crack, or dead time. Besides, because
the time correspondence between the time domain data and
the frequency domain data is secured, it is easy to compare
them and watch how they change by transient change or
incidental fluctuation with, for example, displaying their
waveforms on the screen. It should be remarkable that the
comparison and observation described above used to be
wholly impossible for the conventional real time FFT ana-
lyzer or vector signal analyzer.

FIG. 2 shows a detailed block diagram of an example
embodying the invention. FIG. 2 shows flows of control
signals, but flows of a signal under test and the processed
data are abbreviated. As for the data flows in the process of
the signal under test, please refer to FIG. 1.

The digital down converter (DDC) 12 of FIG. 1 provides
a write enable signal to write enable terminals (WE) of the
FFT processor 14 and a FIFO1 (24) when it provides the
time domain data to the FFT processor 14 and the FIFO1
(24). Then the FFT processor 14 and the FIFO1 (24) receive
the time domain data sequentially. The FFT processor 14
outputs a read enable signal after the FFT process. The read
enable signal is provided to a read enable terminal (RE) of
the FIFO1 (24), a write enable terminal (WE) of a FIFO2
(26) and a write enable terminal (WE) of a FIFO3 (28). Then
the FFT processor 14 provides the FFT processed frequency
data to the FIFO3 (28) while the delayed time domain data
read out from the FIFO1 (24) is send to the FIFO2 (26).
Wherein it is desirable to make the capacities of the memory
FIFO1 (24), FIFO2 (26) and FIFO3 (28) equal to the data
volume of the one frame, for example, 1024 points.

If the FIFO2 (26) and the FIFO3 (28) fill with the data,
they generate full flag signals (FF) that are provided to a
control circuit 30. And if the FIFO2 (26) and the FIFO3 (28)
empty the data, they generate empty flag signals (EF) that
are provided to the control circuit 30. If the control circuit
30 receives the full flag signal, it generates a data available
signal (AV). The AV signal is provided to read enable
terminals (RE) of the FIFO2 (26) and the FIFO3 (28), and
write enable terminals of a memory bank 1 (32) and a
memory bank 2 (34). Therefore the data are read out from
the FIFO2 (26) and the FIFO3 (28), the memory bank 1 (32)
stores the delayed time domain data, and the memory bank
2 (34) stores the frequency domain data. The memories 32
and 34 can consist of the independent memories as shown in
FIG. 2 or be different memory areas of a double port
memory as shown in FIG. 1.

The FIFO2 (26) and the FIFO3 (28) have different clock
frequencies between the data inputs and the data outputs.
That is, the clock frequency of the read out is set lower than
that of the write. This allows proper data storage into a lower
clocked memory. For example, the clock frequency of the
data from the FFT processor 14 to the FIFO3 (28) may be
40 MHz while the clock frequency of the output data from
the FIFO3 (28) may be 14 MHz. Otherwise, the FIFO2 (26)
and the FIFO3 (28) are not necessary if the clock frequency
conversion is not necessary.

Although the invention has been shown and described
with using preferred embodiments, it would be understand
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for the skilled in the art that the present invention is not
limited in the above embodiments and has many other
modifications according the principle.

A real time signal analyzer according to the present
invention can provide simultaneous real time generation of
the time domain and frequency domain data that are time
correspondent and simultaneous. Therefore a new type real
time signal analyzer can be realized that has both merits of
a conventional real time FFT analyzer and a conventional
vector signal analyzer and clears both demerits of them.

INDUSTRIAL APPLICABILITY

As described above, a real time signal analyzer according
to the present invention can provide simultaneous real time
generation of the time domain data and the frequency
domain data and store them. This allows to identify a
frequency domain data that has time correspondence to a
specific time domain data, while to identify a time domain
data that has time correspondence to a specific frequency
domain data. Therefore it provides a new type signal analy-
sis that used to be impossible, that is, real time analysis of
time domain and frequency domain that have time corre-
spondence each other.

What is claimed is:

1. A real time signal analyzer comprising:

a FFT processor for FFT processing time domain data in
real time;

a delay means for delaying the time domain data;

a frequency domain data memory means for storing
frequency domain data from the FFT processor that has
FFT processed; and

a time domain data memory means for storing delayed
time domain data read out from the delay means;

wherein the delay time of the delay means is set up
according to the process time of the FFT processor.

2. A real time signal analyzer according to claim 1,

wherein the frequency domain data memory means and the
time domain data memory means start the storage of the
delayed time domain data and the frequency domain data,
respectively, at the substantial same time.

3. Areal time signal analyzer according to claim 1 further

comprising:

an analog to digital converter for receiving an analog
signal and producing the time domain data.

4. Areal time signal analyzer according to claim 3 further

comprising:

a frequency converter for converting the frequency of the
output data of the analog to digital converter by deci-
mating the data according to a variable decimation
factor.

5. Areal time signal analyzer according to claim 1 further

comprising:

a first clock frequency converter provided between the
delay means and the time domain data memory means;
and

a second clock frequency converter provided between the
FFT processor and the frequency domain data memory
means;

wherein the input data speeds of the first and second clock
frequency converters are slower than the output data
speeds of that.
6. A real time signal analyzer according to claim 5,
wherein the first and second clock frequency converters are
FIFO memories.

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




