PID FILTER CCRCU T AND FI FO CI RCU T BACKGROUND OF THE | NVENTI ON The
present- invention relates to a filter circuit for selecting packets from
anong a plurality of packets of a time division nultiplexed data stream
More particularly this invention relates to a filter circuit for selecting
packets based on the PID (packet iidentifier) incorporated in the packet,
and to a:FIFO (first-in first-out) nenory used in the filter circuit.
DESCRI PTION OF THE PRIOR ART A plurality of types of data may be
transmtted in a single data streamas individual tinme division

mul ti pl exed packets. Each packet includes a packet identifier (PID) that
denotes the type of data that the packet contains. Wen the packet is
received, the PID may be used to determ ne whet her the packet contains a
desired type of data. The well-known MPEG 2 (Moving Picture Experts G oup

2). . audi o/ vi deo/data c r ' (e iy ivision multiplexed
data packets Each TS ( raﬁgﬁgﬁﬁm%%%fﬁﬁﬁ@'ﬂ fixed length of 188
bytes as shown in Figure 1. The PIDis thirteen bits long and is | ocated

*posi 11 P GRERAINPISGTER AR TS RO Fived. 1n ST oo T

The present invention relates to a filter circuit for selecting packets from

-among a plurality. of packets of a time division multiplexed data stream. More
-particularly this invention relates to a filter circuit for selecting packets based on the
PID (packet identifier) incorporated-in the packet, and to a FIFO (first-in first-out)

memory used in the filter circuit.

DESCRIPTION OF THE PRIOR ART

- A plurality of types of data may be transmitted in a single data stream as
- individual time division muitiplexed packets. Each packet includes a packet identifier
(PID) that denotes: the type of data that the packet contains. When the packet is
- received, the PID may be used to determine whether the packet contains a desired

type of data.
The well-known MPEG 2 (Moving Picture Experts Group 2)
. audio/video/data compression standard uses fime division multiplexed data packets
- kach TS (Transport Stream) packet has a fixed length of 188 bytes as shown in
- Figure 1. The PID is thirteen bits long and is located twelve bits from the beginning of

the packet.



t he packet shown in Figure 2, the position of the PIDis not fixed within
the packet. In such instances, the packet includes a pointer that

i ndicates the location of the PID. In the exanple shown in Figure 2, the
pointer is |ocated at the beginning of the packet. In a systemusing tine
di vision mul tipl exed packets, the receiving side determ nes whether a
recei ved packet contains a desired type of data based on the packet |ID.
This process is inplenented by a filter circuit that sanples packets having
predeterm ned PIDs fromthe packet 8tream Figure 3 is a block diagram
showi ng one exanple of a configuration of a conventional PID filter
circuit. In the exanple of Figure 3, the PID has a Ilength of three words.
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packet data by a length of three words. An output of the flip-flop 63 of
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predetermined PiDs from the packet stream.
Figure 3 is a block diagram showing one example of a
configuration of a conventional PID filter circuit. In the example of Figure 3, the PID has a
length of three words.

The filter circuit includes flip-flops (FF) 61 to 63 that delay the input
packet data by a length of three words. An output of the flip-flop 63 of the last stage is
provided to a FIFQ (First-in First-out} memory 60 for implementing first-in first-out storage
of the received packet data. Further, the outputs of the flip-flops 61 to 63 are provided to
respective comparators 64 to 66 that compare the inputs from the flip-flops with

-predetermined data. The outputs of the respective comparators 64 to 66 are inputted to a
three input AND gate 67 and the output of the AND gate controls the writing of data in the
- FIFOQ.

The PID filter circuit of Figure 3 operates as follows. The respective flip-

flops 61 to 63 delay the input



flops 61 to 63 delay the input 3 data by one word. The conparator 64, the
conparator 65 and the conparator 66 performa conparison on respective
sequential words of the received data. Therefore three continuous words
are sinmultaneously delayed by the flip-flops 61 to 63 and three continuous
words are conpared by the conparatdg¥s 64 to 66 at the sane tinme. Wien the
three words that constitute the PID of the received data are received by
the conparators and are found to be the sane as the predeterm ned PID
words, the conparator provides an appropriate signal to the AND gate 67
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on a PID having a fixed | ength of ree wor ate on data having
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- AND gate 67 is used as a control signal to enable writing of the input packet into the
FIFO memory 60.
_ However, the conventional circuit of Figure 1 suffers from the
problems described below. Figure First; the example of Figure 3 is designed to
operate only on a PID having a fixed length of three words. To operate on data having
PiDs that are five words in length, fivé flip-flops and five comparators wolild be
required. Furthermore, the circuit cannot use a simple two input AND gate since the -
number of inputs to the AND gate depends on the number of words in the PID.
~ Therefore a complicated circuit is required.



position of the PID within the packet data is fixed. In the exanple shown
in Figure 3, it is necessary for the PIDto be |ocated at the begi nning of
t he packet data, in order to provide the correct data to the conparators
and hence to store desired packets in the FIFO nenory 60. For instance, if
the PID begins at the third word of the packet, it is necessary to provide
two additional flip-flops in between the flip-flop 63 and the FI FO nenory
60. Furthernore, the PID nmust be provided at the sanme position in each
packet, and therefore the circuit of, Figure 3 cannot be used where the
~position of the PIDis variable. Thus the operation of the conventional
circuit depends upon the PID having a fixed length and a fixed position
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e must be provided at the same position in each packet, and therefore the circuit of

Figure 3 cannot be used where the position of the PID is variable.
Thus the operation of the conventional circuit depends upon the PID having a

fixed length and a fixed position within the packet.

SUMMARY OF THE INVENTION
fn view of the foregoing, embodiments of the present invention seek to
provide a PID filter circuit which may be configured to operate on PIDs having varying
lengths and having varying positions within the packet data, and which includes a FIFO
memory.

| According to a first aspect of the present invention, there is provided a First-in First-out
(FIFO) circuit including a FIFO memory for storing input data, said FIFO memory
comprising:

a dual port memory for storing said input data;

a write pointer for indicating a write address within said dual port memory;

a read pointer for indicating a read address within said dual port memory;

a write control section for controlling write operations of said dual port memory
such that the value of said write pointer is incremented when a write operation is
performed, and such that when there is received a control signal indicating that input
data stored in the dual port memory is not desired data, the value of said write pointer is
decremented in accordance with a quantity of the desired input data already stored in the

- dual port memory; and



a wite control section for controlling wite operations of said dual port
menory such that the value of said wite pointer is increnented when a
wite operation is perforned, and such that when there is received a
control signal indicating that input data stored in the dual port nenory
is not desired data, the value of said wite pointer is decrenented in
accordance with a quantity of the desired input data already stored in the
dual port nenory; and 5 a read contbol section for controlling read
operations of said dual port menory such that a read operation causes a
val ue of said read pointer to be increnmented, and such that read
operations are not perforned when a quantity of unread input data stored
in the dual port nenory is |ess than predeterm ned amount. 6 The above and
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standard; Figure 2 is a view showi ng one exanple of a packet having a
variable PID (Packet identifier) position; Figure 3 is a block diagram
showi ng the configuration of a conventional PID filter circuit; Figure 4
is a block diagramshow ng the configuration of a PID filter ~circuit of a
preferred enbodi nent of the invention; Figure 5 is a block diagram show ng
the configuration of a FIFO nenory in accordance with the preferred

enbodi ment; and Figure 6 is a bl ock diagram show ng the configuration of a
PID filter circuit of an alternative6enbodi nent of the invention. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS A preferred enbodi ment of the
present invention will be described in detail in accordance with the
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understood, however, that the drawings are for purpose of illustration only and are

not intended as a definition of the limits of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a view showing a configuration of TS (Transport Stream)
packets in accordance with the MPEG 2 (Moving Picture Experts Group 2)
-Standard;
Figure 2 is a view showing one example of a packet having a variable
PID (Packet identifier) position;
Figure 3 is a block diagram showing the configuration of a
conventional PID filter circuit;
Figure 4 is a block diagram showing the configuration of a PID filter
circuit of a preferred embodiment of the invention;
Figure 5 is a block diagram showing the configuration of a
FIFO memory in accordance with the preferred embodiment; and
| Figure 6 is a block diagram showing the configuration of a PID filter

circuit of an alternative embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A preferred embodiment of the present invention will be described in
detail in accordance with the accompanying drawings. Figure 4 is a block diagram
showing a configuration of a PID filter circuit of a preferred embodiment of the
invention, and Figure 5 is a block diagram showing an internal configuration of a
FIFO memory.

The PID filter circuit shown in Figure 4 is provided with a FIFO

memory 11 that stores input



packet data and provides output packet data, a conparator 12 for conparing
data of respective words of respective packets of the input packet data,
and a conparison value table 13 for storing therein conparison val ue data
that is used for conparison to input packet data in the conparator 12. The
FI FO menory 11 stores input packet data in response to an external a wite
demand signal, and the FIFO nenory 11 outputs packet data in response to

t he conbi nation of an external read demand fromthe external side and, a
signal fromthe conparator 12. The FIF@ nenory 11 also clears input data
within the FIFO nenory 11 in response to the signal fromthe conparator

12. The input packet data is initially witten to the FIFO nenory w thout
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in accordance with an external wite demand signal, and a read control
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with an exhRipal &186%ears input data within the FIFO memory 11 in response to the

signal from the comparator 12. The input packet data is initially written to the FIFO
memory without alteration. The comparison value table 13 is constituted by
memory, and the comparator 12 specifies a word order of the PID to be detected
such that the comparison value table 13 outputs words of comparison values in
accordance with the specified word order.
Next, there is described an internal configuration of the FIFO memory
11 using Figure Figure 5. The FIFO memory 11 includes a dual port memory 21 that
stores the packet data. The memory 21 is capable of executing a write operation
and a read operation independently. The FIFO memory 11 is further provided with a
write control section 22 for executing a write operation to the memory 21 in
accordance with an external write demand signal, and a read control section 23 for
executing a read operation from the memory 21 in accordance with an external read
demand signal. A write pointer 24 maintains a next write address of the memory 21,

and a read pointer 25 maintains a next read address of



demand signal. A wite pointer 24 maintains a next wite address of the
menory 21, and a read pointer 25 maintains a next read address of 8 the
menory 21. A subtracter 26 calculates a difference between the wite
address maintained by the wite pointer 24 and the read address nai ntai ned
by the read pointer 25. An output signal fromthe conparator 12 (Figure 4)
Is provided to the wite control section 22 and the read control section
23 as a control signal. As described above, the nenory 21 executes a wite
operation under the control of the wdite control section 22 and executes a
read operation under the control of the read control section 23. Wen an
external wite demand signal is received, the wite control section 22

comands thaenemongral. Alsiblraes 28 daleulaves balifferatabetectflel NCrenent s t he
oi nter 24. Thereafter, if the signal fromthe
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control of the read control section 23. When an external write demand signal is
réceived, the write control section 22 commands the memory 21 to perform a write
operation and increments the value of the write pointer 24. Thereafter, if the signal
from the comparator indicates that the PID does not agree with the comparison value,
the written packet data is to be superseded, and therefore the write control section 22
effectively clears the packet data by subtracting the quantity of data aiready written to
the memory 21 from the value of the write pointer 24. When an external read demand
signal is received, the read control section 23 commands the memory 21 to read out
' datarso long as the signal from the comparator and the output of the subtracter 26
allow read out to occur. If the signal from the comparator does not indicate agreement
between the input data and the comparison value, or if the output value of the
subfracter 26 is less than the corresponding length of the packet and thus indicates
that there is less than a complete packet of unread data available in the memory 21,
the read control section 23 does not execute the read operation regardless of
existence of the read demand.
Next, there will be described operation of the PID filter circuit. A fundamental
operation of the PID filter circuit is that when an input packet is received, it is written

to the FIFO memory 11



between the input data and the conparison value, or if the output val ue of
the subtracter 26 is |l ess than the corresponding | ength of the packet and
thus indicates that there is | ess than a conpl ete packet of unread data
available in the nmenory 21, the read control section 23 does not execute

t he read operation regardl ess of existence of the read demand. Next, there
w Il be described operation of the PIDfilter circuit. A fundanental
operation of the PIDfilter circuit is that when an input packet is
received, it is witten to the FIFD nenory 11 9 and at the sane tine, the
conparator 12 conpares the received data with the (conparison val ue) read
out fromthe conparison value table 13. The single conparator 12 is used

for theangemmw s08 tinedtcdd®nsaraior Wr&bnheatgs hef the PID or its position
within the packet. Wen the length of the PIDis nore than the
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comparator 12 is performing the comparison despite a read demand. When the result
of comparison indicated by the output signal of the comparator indicates
disagreement, the packet data of the compared packet written into the memory during
the comparison is superseded in the FIFO memory 11 through adjustment of the write
pointer as described above. Through this manner of operation, the circuit of the
present embodiment operates as a packet [D (PID) filter.
Hereinafter, there will be described operation of the PID filter circuit
further in detail.
Each packet of the input packet data contains a unique PID. Therefore
the comparison value table 13 stores predetermined PIDs of desired packets prior to
performing the packet filtering process. When the PID section of an input data packet is
- received, the comparator 12 reads out a PiD from the comparison value table 13 and
compares that PID to the PID of the input data packet.
In general, the FIFO memory implements a read operation in response to
a read demand if data remains within the FIFO memory but does not implement a read
operation if data does not remain within the




poi nter as descri bed above. Through this manner of operation, the circuit
of the present enbodi nent operates as a packet ID (PID) filter.
Hereinafter, there will be described operation of the PIDfilter circuit
further in detail. Each packet of the input packet data contains a unique
PID. Therefore the conparison value table 13 stores predeterm ned Pl Ds of
desired packets prior to performng the packet filtering process. Wen the
PI D section of an input data packet is received, the conparator 12 reads
out a PID fromthe conparison valuel@able 13 and conpares that PID to the
PI D of the input data packet. In general, the FIFO nenory inplenents a read
operation in response to a read demand if data remains within the FIFO
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within the 10 | FO nenpry. In the case of the present PID circuit, it is

not kndwutiaskeldata ixa udfezz-lmd packsldapnwhie thﬁa@canpajawrdegwremw@k@ss efat a
whi | e tc!&‘?n;f%f?i?i@%ét#?lf) Hhele fo bnfntth%dlﬁlgpﬁa?ﬁ'gmr%:t &Pr{g?:aﬁérﬂ na& rbetrﬁ{ %ne &%r efore,

in this PID trlter circui 'S i npl'enent e
unr ead ildtveee isi uritead kietagwm*t aflengtheoftnhane tbare ope qleeketwvithin nhé FEF(FInIFéBnowrmr y

11, and.,a_.read d S _not. inplenent. I f . there is unrea th a
ength 1dr 2P 2o asiede PRl BRI Mhece s WEPRe HBI Wi 2 g aeRs: o
t he untieadodapaciedtavitth the FIFCemehidsy MBNTRY abdount of MY @kad dBta sBRdint put of
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O memory 11 is indicated by the output of the subtracter 26, which represents
the difference between the next write address and the next read address.
The PID filter circuit enables input packet data to be written
to the FIFO unconditionally, but if the input packet data is determined not to be
desired packet data, the input packet data already written in the FIFO memory 11 is
superceded. Since any remaining data of undesired input packet data that has not yet
arrived at the FIFO is not necessary, the writing of such remaining data may be
prohibited on the basis of the signal from the comparator.

Next, there will be described operation of the comparator 12. The
comparator 12 counts the amount of data (for instance, byte number, octet number)
from the beginning of an input packet. When the position of the PID is variable and
position information (a pointer) of the PID is included in the packet data, the

comparafor reads the pointer and uses the pointer to



the difference between the next wite address and the next read address.
The PID filter circuit enables input packet data to be witten to the FIFO
unconditionally, but if the input packet data is determ ned not to be
desired packet data, the input packet data already witten in the FIFO
menory 11 is superceded. Since any remaining data of undesired input

packet data that has not yet arrived at the FIFOis not necessary, the
writing of such remaining data may be prohibited on the basis of the
signal fromthe conparator. Next, ttiere will be described operation of the
conparator 12. The conparator 12 counts the anount of data (for instance,
byte nunber, octet nunber) fromthe beginning of an input packet. \Wen the
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f romt hgongga ator 12 obtalns the first word of the comparison value from the comparison
-value table 13 for comparison to the first word of the PID. The comparator 12 then
compares the first word of the comparison value to the first word of the PID, while
obtaining the second word of the comparison value from the comparison value table
13. The comparator 12 then compares the second word of the comparison value
'MmﬂmsmWMWmddﬂumfmemmmmmm12mwcmmmmsmeMmbPD
- data from the comparison value table 13 with the whole PID within the input packet
data on a word by word basis. If the PID agrees completely with the comparison
value, this is indicated to the FIFO memory 11 by an output signal of the
comparator. in-effect, the signal outputted from the comparator 12 represents either
that that it is in the process of performing the comparison operation (including a
waiting period during which the PID of the input packet data has not arrived at the
comparator), or that the PID agrees with the comparison value, or that the PID does
not agree with the comparison value.
Next, the operation of the FIFO memory 11 is described with respect

to Figure 5.




val ue table 13 for conparison to the first word of the PID. The conparator
12 then conpares the first word of the conparison value to the first word
of the PID, while obtaining the second word of the conparison value from

t he conparison value table 13. The conparator 12 then conpares the second
word of the conparison value wth the second word of the PID. The
conparator 12 thus conpares the whole PID data fromthe conparison val ue
table 13 with the whole PID within the input packet data on a word by word
basis. If the PID agrees conpletelyi®ith the conparison value, this is
indicated to the FIFO nenory 11 by an output signal of the conparator. In
effect, the signal outputted fromthe conparator 12 represents either that

that it is in thewHepcgssitelddiRidP o NEtAG o GRRMHEN2 PRSraddiasy, (thac! udi ng
a waiting period during which the PID of the input packet data has not
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addr essead aperatibh ¢ sinnpl glerformed in Fespanst 8o aRah@émanrdadedemantt Wheh he
write r?eirgtise 21 n%gdldsemand, the read control section 23 causes the read operation to be
performed in the memory 21. The read operation is performed with respect to the
read pointer 25, and after completion of the read operation, the value of the read
pointer 25 is incremented in accordance with an instruction from the read control
section 23. As a result, the quantity of unread data stored in the memory 21 is the
difference between the value of write pointer 24 and the value of read pointer 25.
When the value of the write pointer 24 equals the value of the read pointer 25, all
data in the memory 21 has been read, and consequently the read control section 23
does not reply to the read demand.
When the comparator 12 (Figure 4) is performing the comparison
operation, it is not known whether the input packet data is a desired packet data. For
 that reason, write operations may be performed during the comparison operation.
However, if at this time the difference between the write pointer 24 and the read
pointer 25 is less than the length of one packet, the read control section 23 does not
implement a read operation in response to the read demand. After the comparison is
completed, if the data is determined to be desired data, the read control section 23

implements a read operation.



I ncremented in accordance with an instruction fromthe wite contro

section 22. A read operation is simlarly performed in response to an
external read demand. When there is a read demand, the read contro

section 23 causes the read operation to be perfornmed in the nenory 21. The
read operation is perfornmed with respect to the read pointer 25, and after
conpletion of the read operation, the value of the read pointer 25 is

i ncremented in accordance with an instruction fromthe read control

section 23. As a result, the quantit1y of unread data stored in the nenory
21 is the difference between the value of wite pointer 24 and the val ue
of read pointer 25. Wen the value of the wite pointer 24 equals the

val ue of |ah@ntragd ifP@lendfth i8etéilined dbf té bot desirRINP4tY tRé d}%sh@@fﬁa"t@ad and
consequently the read control section 23 does not reply to the read
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Thus, in the PID filter circuit of the first preferred embodiment, the

_-comparator 12 counts the amount of data from the top of the packet data to locate
the PID data in the packet to be used in the comparison operation. The comparator
12 allows the input packet data to remain within the FIFO memory 11 until it is
determined whether the input packet data is desired. The input packet data stored
in the FIFO is used if it is determined to be desired data, and is superseded if it is
determined not to be desired data. Therefore, even if the position of the PID within
the packet data is variable, packet filtering may be implemented without changing

- the circuit. Furthermore, since comparison is performed successively on words of
the PID in the comparator 12 while reading out comparison value words from the
comparison value table 13, the comparison is performed word by word using only
one comparator. Therefore, if the PID has a multiple word length this is addressed

by enlarging the comparison value table 13. Thus, differences in the word



In contrast, if the data is determ ned not to be desired data the undesired
data already witten in the nenory 21 is superceded by subtracting the
anount of undesired data already witten in the nmenory 21 fromthe val ue
of the wite pointer 24. Mreover, the wite control section may be

I npl ement ed such that no additional undesired data may be witten into the
FI FO nenory 11 when the signal fromthe conparator after performng
conparison indicates that the data is not desired data. Thus, in the PID
filter circuit of the first preferre4 enbodi nent, the conparator 12 counts
the amount of data fromthe top of the packet data to |locate the PID data
in the packet to be used in the conparison operation. The conparator 12

al | ows tlaagindithe PAS KRIndl 3 quitcPa ER él.nvm&mreu& 86, FO mermory 11 until it
S determ ned whether the input pac data 1s desired. The input packet
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the Wor ghe of the FIFO memories 11A and 11B, and a switch 15 selects an opposite one of
“the FIFO memories 11A and 11B for providing output data. In this connection the
PID filter circuit shown in Figure 6 differs from the PID filter circuit shown in Figure 4.
The switches 14 and 15 are interlocked so as to select different FIFO memories
mutually, and are controlled by the output signal of the comparator.
In this PID filter circuit, when the switch 14 selects the FIFO memory
11 A, the-input packet data is written in the FIFO memory 11A, and at the same time
the PID included therein is compared with a value from the comparison value table
13 by the comparator 12. Also at the same time, an output packet data is read out
from the FIFO memory 11B, because the switch 15 selects the FIFO memory 11B.
When the input packet data written in the FIFO memory 11B is necessary packet
data, it causes the switches 14,15 to be reversed by the output signal of the
comparator, thus permitting the data read out from the FIFO memory 11A to be
outputted. When the input packet data written in the FIFO memory 11A is not
desired packet data, it is superseded. Therefore, even if the packet data has a
variable PID position, it is capable of being filtered by this circuit.
As described above, according to the present invention, a comparison
value from the comparison value table is read out and used for comparison with the

input packet data, therefore, even if the word length of the PID is long,



14 length of the PID do not require a change in the circuit scale. Figure
6 is a block diagram showi ng a configuration of a PID filter circuit
according to anot her enbodi nrent of the present invention. The PID filter
circuit shown in Figure Figure 6 is conpared with the PID filter circuit
shown in Figure Figure 4. The PID filter circuit shown in Figure 6 is
provided with two FIFO nenories 11A and 11 B that are controlled by the
signal fromthe conparator 12 and that receive input packet data. A switch
14 directs the input packet data to14ather one of the FIFO nenories 1 1A
and 11B, and a switch 15 selects an opposite one of the FIFO nenories 11A
and 11B for providing output data. In this connection the PIDfilter
circuit tﬁb@&ﬂqpa?lsﬁh GtkyELS infbIEhRhed tﬁgpéhlb@ng?’l% ¢drhp&sonl Vahid fabfIANQ | N
Figure 4. The switches 14 and 15 are interlocked so as to select different
FI FO nenbEp &8Iy R erinpyrataiis reguiredo hhersforedeysn if the watdienath ofthe RIP t he
conpar at;Qn when the switch 14 selects the FIFO
menory QIO r‘tt el'lﬁarqgla?o‘;t)ﬁé {;(F'c{wtga,'[’rgdﬂl Iie‘dwrl tten in the FIFO nenory 11A, and
at the sarre t| nre RuhtbePh@re, rectomding td éheipresent dovgrainadinpiut ipagketatiate f rom
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in the FIFO mepory 11B i s _necessary packet data, it causes the sw tches

14, 15 t 82Beapdissuparseded Iﬁél%n@t;ﬂﬁte@wgﬁarto be degised packet data. Therefore,
even if the position of the PID is variable within the packet data, filtering may be

implemented without the need to change the circuit.

While preferred embodiments of the invention have been described using
specific terms, such description is for illustrative purpose only, and it is to be
understood that changes and variations may be made without departing from the
spirit or scope of the following claims.



conparator, thus permtting the data read out fromthe FIFO nenory 11A to
be outputted. Wien the input packet data witten in the FIFO nenory 11A is
not desired packet data, it is superseded. Therefore, even if the packet
data has a variable PID position, it is capable of being filtered by this
circuit. As described above, according to the present invention, a

conpari son value fromthe conparison value table is read out and used for
conparison with the input packet data, therefore, even if the word length
of the PIDis long, 14a the conparisef nay be inplenented by enlarging the
conparison value table, and thus only one conparator is required.

Therefore, even if the word length of the PID is long, little change to
the circWHATS$S QIRIMEDIS:Furthernore, according to the present invention,
i nput- packet data remains within the FIFO nenory until it is determ ned

whet her the input packet data is desired. The packet data is used if it is
dot or m ned 5 HEC R BpBR 8 G hemo Lo SRR IROIRE A EIRQS: Ton of
the PI D memagy caipasngt hi n t he packet data, filtering may be inplenented
Fventi on navbataanHBEERRbE SEINAg e bRl 7B Cer me,  such descri ption is
for illustratd Wﬂtemmm@smrmﬁdi&atir?@mjrﬁte_ h&drle8s Rethirlsyle dabpssh keatorghanges and
variations may be made w thout departing fromthe
d read pointer for indicating a read address within said dual port memory;
a write control section for controlling write operations of said dual port
memory such that the value of said write pointer is incremented when a write
operation is performed, and such that when there is received a control signal
indicating that input data stored in the dual port memory is not desired data, the
value of said write pointer is decremented in accordance with a quantity of the
~desired input data already stored in the dual port memory; and
a read control section for controlling read operations of said dual port
memory such that a read operation causes a value of said read pointer to be
| incremented, and such that read operations are not performed when a quantity of
unread input data stored in the dual port memory is less than predetermined

amount.



spirit or scope of the following clainms. 15 WHAT IS CLAIMED IS: 1. A FIFO
circuit including a FIFO nenory for storing input data, said FIFO nenory
conprising: a dual port nmenory for storing said input data; a wite pointer
for indicating a wite address within said dual port nenory; a read
pointer for indicating a read address within said dual port nenory; a wite
control section for controlling wite operations of said dual port nenory
such that the value of said wite pointer is incremented when a wite
operation is perfornmed, and such that{1ghen there is received a control
signal indicating that input data stored in the dual port nenory is not
desired data, the value of said wite pointer is decrenented in accordance

with a quantigyadfiFbhgreufitesd E:I%ﬂnéd‘li}%laﬂﬁtﬂféhlﬁiéﬁédmﬁﬁgﬁ&% Sibttdgerdiepl port

menory; and a read control section for controlling read operations of said
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2. AFIFOcircuit as clained in claim11, further conprising a subtracter
for calculating a difference between a value of said wite pointer and a
val ue of said read pointer and providing said difference to said read
control section as representing an uAfead data quantity within said dual
port nmenory. 17 PID FIL | iy stract A PID
(Packet ldentifier) fil t;ﬂﬁﬁgﬁﬁéﬂ?@ﬁdg’gggéﬁl%@gbyﬁst -in, First-out)
menory. Filtering may be perfornmed jpigshective of the length of the PID
and, irrespective of whether the position of the PIDis fixed in the
packet. The circuit includes a conparison value table for storing therein
conpar i OPRILY gbat&kSt i : £ t.aki pard. S .
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_ put packet data with the comparison values. on a word by word basis. A FIFO memory

in
stores input packet data. The FIFO memory does not implement a read operation until the
input packet data is determined to contain desired data based on its PID. If the input packet
data is determined not to contain desired data, any portion of the input packet data already
stored in the FIFO is superseded.

Fi_gure 4



