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
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data packets Each TS (Transport a fixed length of 188
bytes as shown in Figure 1. The PIDis thirteen bits long and is | ocated

. twelve bj f i npi f. the packet. 2 1In sone cases, the
" positi ﬁ@?‘ﬁgﬂﬁb@mﬁ @]Vﬂgmt is not fixed. In the packet shown in
Figure 2, the position of the PIDis not fixed within the packet. In such

instances, the packet includes a
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.



poi nter that indicates the |location of the PID. In the exanple shown in
Figure 2, the pointer is |located at the beginning of the packet. In a
systemusing time division nultiplexed packets, the receiving side

determ nes whet her a received packet contains a desired type of data based
on the packet [ID. This process is inplenented by a filter circuit that

sanpl es packets having predetermned PIDs fromthe packet stream Figure 3

is a block diagram showi ng one exanple of a configuration of a conventi onal
PIDfilter circuit. In the exanple 8f Figure 3, the PID has a |ength 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 soast cadesgehd positisrowf thedP I within! & Patkat!is ot fixéd. Mt - out)
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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



three continuous words are simultaneously delayed by the flip-flops 61 to
63 and three continuous words are conpared by the conparators 64 to 66 at
the sane time. When 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 predetermned PID words, the? conparator provides an appropriate
signal to the AND gate 67 and the output of the AND gate 67 is used as a
control signal to enable witing of the input packet into the FIFO nenory
60. However, the conventional circuit of Figure 1 suffers fromthe
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Furth rl%g)r’é’,em‘frHQOPl D nmust be provided at the sane position in each packet,

and therefore thegldadt th8f 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.



Fi gure 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
|l ength and a fixed position within the packet. SUVMMARY OF THE | NVENTION I n
view of the foregoing, enbodinents of the present invention seek to

provide a PIDfilter circuit which may be configured to operate on Pl Ds
havi ng varying |engths and having varying positions wthin the packet

data, and which includes a FIFO nenory. According to a first aspect of the
present invention, there is provided,a First-in First-out (FIFO circuit
including a FIFO nenory for storing Input data, said FlI FO nenory
conprising: a dual port memory for storing said input data; a wite pointer
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C{he Lﬁb Iﬁ st be prowd¥ed 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



such that a read operation causes a value of said read pointer to be

i ncrenmented, and such that read operations are not perforned when a
quantity of unread input data stored in the dual port nmenory is |ess than
predeterm ned anmount. 6 The above and further objects and novel features
of the invention will be nore fully understood fromthe follow ng detail ed
description when the sane is read in connection with the acconpanyi ng
drawi ngs. It should be expressly understood, however, that the draw ngs
are for purpose of illustration only and are not intended as a definition
of the limts of the invention. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure 1
is a view showing a configuration of TS (Transport Stream) packets in
accordance with the MPEG 2 (Moving Picture Experts Goup 2) standard;

Fi gur e 2ajread enrémi mndolonenmlangIreadfo;mrpa@ﬂxsabf said dgalaparamherobey Pl D
(Pa ent| % osition; ure 3 | ock dji agram showi ng t he
con?'i“ghﬂ%ﬁl%ﬁe Al R\RHEPS Aoy e B ] 5o PPEFr to gnmrement%egénﬂ ock

di aQuamr%??%%d“S%éﬁéﬁoﬁQQfé ALY B D el Lot LS thhyi e HERLET " o

enbodi nent e 1 nvention ure & Pam'8how n

conin Gierdutdl portahemory isi@sgrnan rédbtéﬁﬁmédaé?ﬁ&mth the pref erred

enbodi nent; and Figure 6 is a Iock di agram showi ng the configuration of a
PIDfilter



circuit of an alternative enbodi nent of the invention. DETAI LED DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS A preferred enbodi nent of the present
invention will be described in detail in accordance with the acconpanyi ng
drawings. Figure 4 is a block diagram show ng a configuration of a PID
filter circuit of a preferred enbodi nent of the invention, and Figure 5 is
a bl ock diagram showi ng an internal configuration of a FIFO nenory. The
PID filter circuit shown in Figure 4 is provided with a FIFO nenory 11
that stores input 7 packet data and @rovi des 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 conpari sorhevabsi® dad furthtobjscts sRd AdvViel fEAGRATIFIAB ihRritiBAULiI Packet
data in the comparator 12. The FI FO menory 11 stores input packet data in
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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



accordance wth the specified word order. Next, there is described an
Internal configuration of the FIFO nenory 11 using Figure Figure 5. The

FI FO menory 11 includes a dual port nmenory 21 that stores the packet data.
The nenory 21 is capable of executing a wite operation and a read
operation independently. The FIFO nenory 11 is further provided with a
wite control section 22 for executing a wite operation to the nenory 21
in accordance with an external wite denmand signal, and a read contro
section 23 for executing a read operaion fromthe nenory 21 in accordance
with an external read denmand signal. A wite pointer 24 maintains a next
wite address of the nenory 21, and a read pointer 25 maintains a next
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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



the witten packet data is to be superseded, and therefore the wite
control section 22 effectively clears the packet data by subtracting the
gquantity of data already witten to the nenory 21 fromthe value of the
wite pointer 24. Wien an external read demand signal is received, the
read control section 23 conmmands the nmenory 21 to read out data so long as
the signal fromthe conparator and the output of the subtracter 26 allow
read out to occur. If the signal fromthe conparator does not indicate
agreenent between the input data and8 he conparison value, or if the

out put value of the subtracter 26 is |less than the corresponding | ength of
t he packet and thus indicates that there is |less than a conpl ete packet of
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not execute t read operation regardl ess of existence of the read demand.
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received, 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



conparator 12 is perform ng the conparison despite a read demand. Wen the
result of conparison indicated by the output signal of the conparator

i ndi cates disagreenent, the packet data of the conpared packet witten
into the nenory during the conparison is superseded in the FIFO nenory 11
t hrough adjustment of the wite pointer as described 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 @etail. 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 perform ng the packet

filterangaptecesne tiethd dfnfirBxoraQtdopivtbs 84k | nput data packet is
received, the conparator 12 reads out a PID fromthe conparison val ue table

13 andeCelyRpdlata wihahercomparisen vaiup) 6¢ad it fraputhedeeraparisiteralue falgdener al |
e O IRt PR 325; LEBA OO SEROARS A AR

if data remaln menory 0es n
oper atthePIDfordits postiias witbin the meicketvivWhem thehlength offhE@® lileisonyre thantthe case

of the . PID circui It is pot known whether a curren | nput packet
dat a icg?%%gggélpgd[eﬂg%]kgf thgt%‘)'ﬂﬂ?rﬁ' Tt ﬁée CHYRR OB .vqlge! $ f??“{ ﬁ@”ﬂ)rtg%ss of
conpardontpdrisenPiBlue Thelef 03 ein isticédisive dorfiord, ethusi lekBéliting? doffshrideand i s
i npl emented . i ';here is unread data with a | ength of nore than one packet

S Withi r?UPﬁ%SSfH{% resrora, 1 thehlir Oy meraervab hleas inot msttputnpackeisiwbde ithet her e
IS Unic@athaidioR 1911k Peorrfifgithe €bripaFiSon 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




t han one packet within the FIFO nmenory 11. The anount of the unread data
stored in the FIFO nenory 11 is indicated by the output of the subtracter
26, which represents 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 nenory 11 is superceded. Since any remaining data of
undesi red i nput packet data that hasdnot yet arrived at the FIFOis not
necessary, the witing of such remaining data nmay be prohibited on the
basis of the signal fromthe conparator. Next, there will be described
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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



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 conpletelyiiith 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
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wite pointer 24 is increnented in accordance with an instruction fromthe

write cONPPYRIUE phiginsthedirst wal efpbesgananarisonsiakie demythsesaraparson n
r eSpONSealt® tabile VSL1BF BanphRash AL Yst WBRof 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
- with the second word of the PID. The comparator 12 thus compares the whole PID
- 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.




there is a read demand, the read control section 23 causes the read
operation to be perforned in the nenory 21. The read operation is
performed with respect to the read pointer 25, and after conpletion of the
read operation, the value of the read pointer 25 is increnented in
accordance with an instruction fromthe read control section 23. As a
result, the quantity of unread data stored in the nenory 21 is the

di fference between the value of wite pointer 24 and the val ue of read

poi nter 25. Wen the value of the ®ite pointer 24 equals the value of the
read pointer 25, all data in the nenory 21 has been read, and consequently
the read control section 23 does not reply to the read demand. Wen the

conparator 12 (Fi @iHed 4write ARG Br@rifis t& MWD MROY 2PRSreddiddl, the 1S not
known whet her the input_ packet data is a desired Backet data. For that
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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.



additional undesired data may be witten into the FIFO nenory 11 when the
signal fromthe conparator after perform ng conparison indicates that the
data is not desired data. Thus, in the PID filter circuit of the first
preferred enbodi nent, the conparator 12 counts the anount of data fromthe
top of the packet data to locate the PID data in the packet to be used in
t he conparison operation. The conparator 12 allows the input packet data
to remain within the FIFO nenory 11 until it is determ ned whether the

i nput packet data is desired. The ifijput packet data stored in the FIFOis
used if it is determned to be desired data, and is superseded if it is
determ ned not to be desired data. Therefore, even if the position of the
PI'D wi t hilp cohtrastatHe! d4latiad dete@hédPloe to BRCU&ireli §4t8"thB U HRYiIrES data _

i npl erented wi thout changing the circuit. Furthernore, since conparison is
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anot her enbodi nent of the present invention. The PID filter <circuit shown
in Fi gur 8°FAgsired ias conpared with the PID filter circuit shown in Figure
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_-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



menories 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 to either 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 PIDTfilter circuit shown in Figure 6
differs fromthe PID filter circuit shown in Figure 4. The switches 14 and
15 are interlocked so as to select different FIFO nenories nutually, and
are controll ed by the output signal14f the conparator. In this PIDfilter
circuit, when the switch 14 selects the FIFO nenory 11 A, the input packet
data is witten in the FIFO nenory 11A, and at the sane tinme the PID

i ncl udedichf@y &fithe PID GRITRATEGLIN & Bhang@intRe LIl b&geconpar i son val ue tabl e
13 by the conparator 12. Also at the same tine, an output packet data is
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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,



t he conparison may be inplenmented by enlarging the conparison val ue table,
and thus only one conparator is required. Therefore, even if the word

|l ength of the PID is long, little change to the circuit is required.
Furthernore, according to the present invention, input packet data renains
within the FIFO nenory until it is determ ned whether the input packet

data is desired. The packet data is used if it is determned to be desired
packet data, and is superseded if it is not determ ned to be desired
packet data. Therefore, even if thé4position of the PIDis variable within
t he packet data, filtering may be inplenmented without the need to change
the circuit. While preferred enbodi nents of the invention have been

descr i begeUiniithriso R asdyf ﬁ@irﬁﬁéﬁﬁntémﬁeﬁia?iﬁ% e &mparidoplvaidd tbid, 2indve
purpose only, ‘and it i's to be wunderstood that changes and variations may
be made 6 BBt onfepRIPPRNGPrTiS BRAUined. Therefere, eyensd dpeweord iengthf of thewdIRg

clairrs.-%m 1S FILLFO circuit including a FI FO nenory
for storl%ngn ’np-l%té@g%%iﬂg)gt%tﬁ%m@éﬁgfy conprising: a dual port mnenory
for storing said iFudtherrdartea;aceonding & plee present dnventidng afpuh pagkew datea addr ess
wi thin said dual, . t ry, ar pointer. for indicatin read address
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pointer is increnented when a wite )

data, and is superseded if it is not determined to be desired 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.



operation is perfornmed, 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 decrenmented in accordance
with a quantity of the desired input data already stored in the dual port
menory; and a read control section for controlling read operations of said
dual port nenory such that a read operation causes a value of said read
pointer to be increnented, and such that read operations are not perfornmed
when a quantity of wunread input datatistored in the dual port menory is

| ess than predetermned amount. 16 2. A FIFOcircuit as clained in claim
1, further conprising a subtracter for calculating a difference between a
val ue of wasAd ISTOLLAMED I8:-er and a val ue of said read pointer and providing
said difference to said read control section as representing an unread
data quantity within said dual port nenory. 17 PID FILTER CIRCU T AND FI FO
CIRCU T pbst t Al | i it des a FIFO
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t he | engmienglry tbmpBsibgand, irrespective of whether the position of the PID
is fixed in th acket. The_circuit includes a conparison value table for
storing thereqﬁu%cﬂ%'ﬂpfe%ﬁy(?éls&g@ga?ﬁﬁd Qp(':'gﬁﬁ@r ator for taking conparison
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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 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.



i nput packet data with the conparison values on a word by word basis. A

FI FO nenory stores input packet data. The FIFO nenory does not inplenent a
read operation until the input packet data is determ ned to contain
desired data based on its PID. If the input packet data is determ ned not
to contain desired data, any portion of the input packet data al ready
stored in the FIFO is superseded. Figure 4

16

2. A FIFO circuit as claimed in claim 1, further comprising a subtracter for
calculating a difference between a value of said write pointer and a value of said
read pointer and providing said difference to said read control section as

representing an unread data quantity within said dual port memory.






