10 March 2004 PID FILTER ClI RCU.LT AND FI FO Cl RCUI T BACKGROUND OF THE
| NVENTI ON The present invention relates to a filter circydfsaf@raopsecuting a
filtering in order to sanple a required packet out of a data streamin
which a time division transmssion is inplemented by a plurality of
packets. More to particularly this invention relates to a filter circuit
for discrimnating the packet by PID (packet identifier) incorporated in

the packet, and to arpyfh @QHTERSC%E@IWTT%NW%%[F}Q%C?E@@ ng suitable

for use inthis filter circult. scription ror /Art 10 There is a
met hod for transmtting a plurality of data by only one data stream This
method is to transmt packets through the tinme- division systemwhile

dividing.data into unit called as the packet. In this case, there is added

a packet identifier (PIBDAGKGROEEND OF FHEINVENTIQNT to denote kinds

of packet in terns of respective packets or which 15 data corresponds to

whi ch packet. | nT!Bi@n?ré‘s%ﬁﬁSinv&élﬁtiB’hDr,élﬁté@%U&'ﬁﬂtbglcg)f%lﬁt%‘fk@ic%&&‘?ﬁgr@ed'

The receiving side of the data discrimnates the respective
packet s, fibesfring itetoarder nfongawhslehar requiteld phekpacked of i dazabetsamml gg in
answer to_the kind and so forth in connection with the packet being
di scri mi witieh pr éuneudiwision txansmeissieseist iriplememsde by avipleirglityedfa
procedure sp called MPEG 2 (Mving Picture Experts Goup 2) by way of a
codi % pPBEEetﬁ OF'SrtocBﬁfﬁFlékligﬂN %?ISt PuregHilenirsdates toreyilten cinsuak fouat a.
In this W ne.kinds -of, pa S, ar sed. FEor .instance, TS.
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the top ggbgggil%?a[@e%& EI Fﬁﬁ?&%@%:@%@fo{@ehé#@%ﬁs Pegag St‘f%abi)% 0¥ on
of the Pug:iin thid#lder circuit. '
Description of the Prior Art

10 There is a method for transmitting a plurality of data by only
one data stream. This method is to transmit packets through the time-
division system while dividing data into unit called as the packet. In this
case, there is added a packet identifier (PID) to respective packets in
order to denote kinds of packet in terms of respective packets or which

15 data corresponds to Which packet. In many cases, the PID is included in
the packet concerned. The receiving side of the data discriminates the
PID of respective packets, before determining whether or not the packet
is to be sampled in answer to the kind and so forth in connection with the

packet being discriminated previously.

20 At the present time, there is widely used a proéedure so called
MPEG 2 (Moving Picture Experts Group 2) by way of a coding procedure
for compression or transmission of image (or voice) data. In this MPEG 2,
some kinds of packets are used. For instance, TS (Transpoi't Stream)
packet is a packet with fixed length of 188 bytes as shown in Fig. 1. There

25 is allocated 13 bits from the twelfth bit from the top by way of the PID.

In some cases, there is not fixed the position of the PID in a data



10 March 2004 2 transm ssion protocol or a data transm ssion system In the

packet shown in Fig. 2, the position of the PIDis vari 4R, N the
packet. However, as being a substitute of this state, tﬁgvgrcwgog?ored t he

data (pointer for the PID) of denoting 2wat position the PID exists, in
the predeterm ned 5 position of the packet. In this case as shown in Fig.
2, there is stored the pointer of the PID at the top of the packet. In the
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showi ng AHDpxadeacting onhbgusedition thle HID coaveat igngle MR ddikiflined
circuit. Here, there is described the case 15 where a length of the PIDis
t he cBrr amsatioimef thegacket. Thrtdds wasdsismshowai hy Figel2udbdraiis hitorédahe
packet. There is ovided flip-flops (FF) 61 to 63 in order to delay the

i nput datPPlp e’éBfRE§ iafgtheetet BE dhemaade@inor ds. An output side of the
flip-flop 63 of the |last stage is provided with an FIFO (First-in

First-out) 20 nedmr yheOsysben nthgli@mientong hgrafrisiiission f bf $heophckRBe! dHON
of the data. _Further, the flip-flops 61 to 63 are provided with respective
conpar at deselvang: sidss linplempartst a jodtgeanent hehetlpert dronot Haef tlrahsi“ﬂl@ﬁ?\& Lh
-the data_ predeterm nedq beforehand. The output of conparison result of the
" respecti Ctl,"&gﬁér st t’ﬁ‘%ﬁt@Bgi@Jﬁﬁbub@@detﬂl%ﬁewlggtﬁfeﬁsvﬁf Eiln?ole
th i nput hus there ks captrolled a,wit f. the_data for the F|
rre;rg?g)ll 6%%& ‘ﬁ%"‘é*%SHF}SLHaCA*’fett ﬁgleﬁﬁdsg‘é?eéi \é}g_e rlgcr‘éd%ﬁéﬁrﬂ’ﬁ?eﬁrﬂibﬂléﬁqedn of
thi's Pl Dyddietrfof!thisihdBend it @¥fe. Then, there is used a PID filter circuit in
order to sample only the packet with the required PID.

Fig. 3 is a block diagram showing one example of configuration

of the conventional PID filter circuit. Here, there is described the case

15 where a length of the PID is the corresponding length of three words as
being included within the packet. |

There is provided flip-flops (FF) 61 to 63 in order to delay the
input data by corresponding length of three words. An output side of the -
flip-flop 63 of the last stage is provided with an FIFO (First-in First-out)

20 memory 60 for implementing the first-in first-out operation of the data.
Further, the flip-flops 61 to 63 are provided with respective comparators
64 to 66 in order to compare the input for the flip-flop with the data
predetermined beforehand. The output of comparison result of the
respective comparators 64 to 66 is inputted to an AND gate 67 with

25  three-input, thus there is controlled a write of the data for the FIFQO
memory 60 by the output of the AND gate 67.

There is described operation of this PID filter circuit as follows:

Since the respective flip-flops 61 to 63 permit the input data to



Since the respective flip-flops 61 to 63 permt the input data to 10 March
2004 3 be delayed in answer to the corresponding |ength ?@'\'@ﬁ@’ r4d, the
conparator 64 inplenents a conparing operation in ternms 0O e data wth
the corresponding | ength of present one rd, the conparator 65 inplenents
the conparing operation in terns of the data with the 5 correspondi ng

| ength of one word in front of the present one, and the conparator 66
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Then, whevithheh®ldruespondine length gfapkesemigioers wird) the cBhiparfioabBbshed
beforehand, thus the output of the AND gate 67 becomes "1", because there
i s suppl AEWPleREHSD thei chmpaviggawipeshtdbefortenmm afo thaedataspdthi vhe

co ators 64 to,.66 f reference data, so that there is witten
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conparators are- to be provided ‘respectively. Furthernore, there can not

. be used $hnge evodid3 giahelthoreotustatbiynthd fep fopasilsenes esid thero rators

conparatqr in order to cope with an unsettled length of the PID. It

becots Récles@ar Vhea, srlepatbed’11d onishin dbedimiutcpacké bagrdsamitingha PID
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because there is supplied the PID which is established beforehand to the
respective comparators 64 to 66 by Way of reference data, so that there is

written the input packet into the FIFO memory 60.
15 However, there is the following problem in this Prior Art.

Firstly, the problem is that the Ieﬁgth of the PID is fixed, such

PID is the filtering object. In the example shown in Fig. 3, there can be
implemented only the comparison of corresponding length of three-word
PID. When it is necessary to compare the corresponding length of five-

20 words of PID, five flip-flops and five comparators are to be provided
respectively. Furthermore, there can not be used simple AND gate for
treating the comparison result on the comparator in order to cope with an
unsettled length of the PID. It becomes necessary to prepare a

complicated circuit for obtaining a conjunction in accordance with the

25  condition.

Secondly, the problem is that the position of the PID within the
packet data is fixed. In the example shown in Fig. 8, it is necessary to
exist the PID at the top of the packet data, in order to take the packet as
being object into the FIFO memory 60.



ket data is fixed. In the exanple shown in Fig. 3, it is necessary to
gifst the PID at the top of the packet data, in order t016ﬁ£,d$ﬂﬁMPaCket as
bei ng object into the FIFO nenory 60. 10 March 2004 4 Here, T1or |nstan0ﬁ,
if the PID exists at the position fron1;ﬁe top of the packet data by the
correspondi ng order of three words, it is necessary to provide further two
flip-flops in between the flip-flop 63 and the FIFO nenory 60.

in thi e it o essar 5 be,.included.the PID
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achi eve tingsafipye- mentioned object, there is provided a PID filter circuit
20 for i rrplsemanti'ng a filtering of a packet data while discrimnating a PID

I fi i t hi [ t ket data, the PIDfilter circuit
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SUMMARY OF THE INVENTION

In view of the foregoing, it is an object of the present invention to
provide a PID filter circuit which is capable of coping with change of
15  corresponding length of the PID or change of corresponding position of the
PID within the packet data, and an FIFO memory being in use for this
PID filter circuit.
According to the first aspect of the present invention, in order to
achieve the above-mentioned object, there is provided a PID filter circuit
20  for implementing a filtering of a packet data while discriminating a PID
(Packet Identifier) within an input packet data, the PID filter circuit
comprising a cdmparison value table for storing therein a comparison
value beforehand, and a comparator for discriminating stored position of
the PID within the input packet data, for taking out the comparison Valﬁe
25 successively from the comparison value table, and for comparing the
value of the PID with the comparison value taken out In every one word,
by one word. |
According to the second aspect of the present invention, there is

provided a PID filter circuit, further comprising a FIFO (First-in, First-



value of the PIDwith the conparison value taken out-in every one word by
one word. According to the second aspect of the present LI Efﬁépél'{ﬁﬁﬁ there is
provided a PID filter circuit, further conprising a Fl FO(? I'rst=in, First
10 March 2004 5 out) nenory for stori ng therein the input packet data in
accordance with the nethod of first-in first-out, the FIFO nenory not
executing a read operation until the tinme when the input packet data is

di scrim nated as bei ng necessary one, while when the input packet data is
di scrim nated as being unnecessary one, the FIDfilter circuit causes the
i nput patkeaenday fort stobieg thereretthe iApoiopalikey data trhacddrdatceaataahe ohethibd
present invention, there is provided a PID filter circuit wherein there is
fur t heof girspih dagt-vit tha FIFOS he@ﬁ&y%&e@ﬁlﬂltiﬁ{; FOré&d rogmbréﬂbn Ehﬁl_stth‘eofﬁ?]é
menories for storing therein the input packet data, first switch for

i nput ti t i a.k a0 el LSt cond
RO | wher e ihBIX padie iolo S Anbios 5 LRI fbedetng BhS. Al Wik £87C:
selected by the, first switch between.the first and the s ng, FI FO .

verror | SpUpASKSL Akt 1 SEHiReEd 4% RBcupefsised! Sag, 1S B18 fhas e 1 Fo
menory between the first and the second FIFO nenories, while there is

out put fausehtneunput Pk dataior ke eleared-ne ot her FIFO nenory, when the input
packet data stored in the one FIFO nenory is the necessary one based on
the result of comparing operation in the conparator, the PIDfilter

circuit causes the output packet data to be outputted fromthe one FIFO
menory  whi Aecoltimg tothd thirdf aspeict afthd peseat Piventon thBesis ddvidakich F2004 6
As stated above, the PID filter circuit according to the invention stores

the camPREFERNWHAIHHT théreli8 FuRREIPEIdVRIIY With %ﬁ&@aha PEQ R RIED \52{9&-%“6

conparator reads out the conparison value fromthe conparison ue table
ShoCeSENEbY fritiorie R b’ BRorSATRRE RS Wabiet' Bét" £ SR for' M
inputting the input packet data to either one of the first and the second FIFO
memories, and a second switch for selecting an output which is not selected by the
first switch between the first and the second FIFO memories, when there is inputted
the input packet data to either one FIFO memory between the first and the second
FIFO memories, while there is outputted an output packet data from the other FIFO
memory, when the input packet data stored in the one FIFO memory is the necessary
one based on the result of comparing operation in the comparator, the PID filter

circuit causes the output packet data to be outputted from the one FIFO memory

while changing the first and the second switches.



in every one word by one word.” For that reason, even though when
corresponding length of the word of the PID is long, itydmaiidoakl e to
enlarge only the conparison value table, and to prepare onfay one
conparator. In the configuration in V\/%i ch the FIFO nmenory is provided, it
causes the input packet data to be ndintained within the FI FO nenory until
the time when there can be discrimnated whether or not the input packet
data i s necessary, when the input packet data is necessary one, it causes
t he i nput packet data to be used as it is, while when the input packet
data i s unndcestded aboee, the PEDI filtes upheuitealmdrding fonfhst inveatide tstekasathien
answer to the output of the conparator. For that reason, even though when

t he posiohipitiseh Vdige fh Bhwi ddthparidth Rakketfabiaidrehdngehhd afle ddmparat@pabl e

of being inplenented surely the filtering of the packet w thout necessity
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novel eat ures of I nvention w | e e ul'ry "understoo

fol |l ow 0le criptio the sa is read in opnecti.on with
the accaspiidins hRaRar b8 i PH sefot8rTe BnilPtenst ool Pegehorieen
under stood, however, that the drawings are for purpose of illustration
only aMle¥PE QB WHEdeae yord. Far thdliegrons evemihaugh whencorespPRGost i on.
5 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a view showing a

conf i gigngth o tbe wd(afr thesBU? ds &g, dhig syitaiite tto ienlaBEG iy (thedompaRisonur e
Experts Goup 2); Fig. 2 is a view show ng one exanpl e of packet whose
posi ti ealusftable, BniiRapkepareday ohe eonpasateari able; 10 . Fig. 3 is a block
di agram showi ng a configuration of the conventional PIDfilter circuit;
Fig. 4 is a block diagramshowi ng a configuration of a PID filter «circuit
of a preferred enbodi nent of the invention,

In the configuration in which the FIFO memory is provided, it causes the input
packet data to be maintained within the FIFO memory until the time when there can
be discriminated whether or not the input packet data is necessary, when the input
packet data is necessary one, it causes the input packet data to be used as it is,
while when the input packet data is unnecessary one, there is superseded the input
packet data in answer to the output of the comparator. For that reason, even though
when the position of the PID within the packet data is unsettled, it is capable of being
implemented surely the filtering of the packet without necessity of change of the

circuit and so forth.

The above and further objects and novel features of the invention will be more
fully understood from the following detailed description when the same is read in

connection with the accompanying



Fig. 5is a block diagram show ng a configuration of FIFO 15 nenory; and

Fig. 6 is a block diagram showi ng a configuration of a P,i L Lt 4 circuit
of anot her enbodi ment of the present inyention. DETAI LED@%@&I@EPI ON OF THE

PREFERRED EMBODI MENTS 20 A preferred enbodi ment of the present invention
wi Il be described in detail in accordance with the acconpanyi ng draw ngs.
Fig. 4 is a block diagramshowing a configuration of a PIDfilter circuit

of a prefdrawihgsnitashdweld befextpiasiBYaRde80 A héWwlver 15 1AtHd Aok vl am
show ﬁg an i ntger nal configuration Ig]\‘/ FI FO rreognr y. gg ll?‘hel-lsaPlB?%ffal ?_er %%r
circui t stmewfor puFpese of ikuptertiscie drly tandaref® intemdied 44 aWhé GRitiSndos
first-in first-out nenory storing therein an input packet data to output
it by vvayt haﬁtﬁ@iﬂbie yerdionlat a, 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 data 30 (conparison val ue)

the' cBmparator 12 berdbnESC RPN dpb%g' o'rigéﬁ@f )éﬁ;\?glffﬁ 4pt|htd t he
[ . | . rom,.the ,
wi e Che FI FO modry 1110 che pihe o e it eh ki Rrien ofrES [Radondtt ca
demand f iSurehhe) patksnA MPHG £ tM%v’il'r?g Pic Eﬁﬁg@[ﬁ{&g@ by FO memory 11

is controlled by an equality signal presentin onparison in

the conparator 1Fignsrevidw shovweing bhe dwipYe ot padltgeswvhbes Posihn Gt
there is read out the input packet data actually in answer to'the equality

.signal, (Backaplidentitieny in varialsle; ng 1(:)f Eﬂe g?}:g within thei ::I ::g) menory
T 1. e input packet data is, .10 witten to e menory as .
Furti@r, s!once- t lg:og*pdﬁi 3omloek udiagrame shewisige anstanfigudatipnmeforthe t he

conpar at @by L2 n$RSHI P S ﬁ’lt\é?rcgrcuit;
Fig. 4 is a block diagram showing a configuration of a PID filter
circuit of a preferred embodiment of the invention; _
Fig. 5 is a block diagram showing a configuration of FIFO
15 memory; and
Fig. 6 is a block diagram showing a configuration of a PID filter

circutt of another embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

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

25 The PID filter circuit shown in Fig. 4 is provided with an FIFO
memory 11 which is a first-in first-out memory storing therein an input
packet data to output it by way of an output packet data, a comparator 12
for comparing data of respective words of respective packets of the input
packet data, and a comparison value table 13 for storing therein data

30 (comparison value) which is used as reference data in comparing



order in connection with the PID-in relation to the conparison value table

13, thus outputting the conparison val ue correspondi ng tmmpﬁ.zldygxp, there
i s described an internal configuration oé the FIFO 15 nenory 11 using Fig.
5. The FIFO nenory 11 is provided with a“menory - 21 as being a dual port
menory for storing therein the packet data actually. The nenory 21 is
capabl e of executing both of the wite operation and the read operation

i ndependeapéyation pathecedparaenenal byforehapldeEeié Nehé FEIPO! {2 ARy af{ on
in agcor daIr)lclgawithn?he Wi tg demand 20 fromthe external si de.fn%urtﬁ%r jthe

FI FO nenostores theneinvilkeihput pagkewrdate whetr thefedd nowr2e f6fmand from

i npl ementjng wite operation to the memory ~ 21 in accordance with the wite
demand f r B¢ exécrnakbside, whale the BHO memoxy HmmtpﬁmtsZBIéé gmtpmg;l $ae}né¥ Eg

read operatjon_fromthe nenor 1.in accordance with read demand fromthe

externgl @?t%,wab%ié}éerﬁoilﬁté ag,demg mt 4hai pyternal widee tdudyr ethe i n

: : T ' d
socr ot PRI e BT msBB0R Ty 35560, Bt Bong
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[ Iy$n .
cont rol | Sect ion S90en i iideed ificthef b ot i ECHEE oS Be A IS dILE

of a contdata sicgnally s aleswer bedthdagalife s?@ﬁfﬁlﬁlﬁi?bmﬁméggﬁé‘ggf -
Bnd r cadleaErE péRLE alecon taink SheFl G omemoiry ol /Bad inpat mriclestald o @3,
(r omi) neVEEERre b BT G af Ginait & this v arhaspshaes she womparisomovalies,
Further marie A ERiRbTeet Ky fndliork. PBe aiestardnal donstior & neard ne
PID i s ofgrder in connection with the PID in relation to the comparison value table
13, thus outputting the comparison value corresponding thereto.
Next, there is described an internal configuration of the FIFO
15 memory 11 using Fig. 5. The FIFO memory 11 is provided with a memory
21 as being a dual port memory for storing therein the packet data
actually. The memory 21 is capable of executing both of the write
operation and the read operation independently, in particular, generally,
implementing the write operation in accordance with the write demand
20 from the external side. Further the FIFO memory 11 is provided with a
write control section 22 for implementing write operation to the memory
21 in accordance with the write demand from the external side, a read
control section 23 for implementing read operation from the memory 21 in
accordance with read demand from the external side, a Write pointer 24
25 for maintaining next write address in terms of the memory 21, a read
pointer 25 for maintaining next read address in terms of the memory 21,
and a subtracter 26 for calculating a difference between the write address
maintained by the write pointer 24 and the read address maintained by
the read pointer 25. The equality signal from the comparator 12 (Fig. 4) is

.30 inputied both to the write control section 22 and the read control section



di sagreenent and that the packet .data is to be superseded, the wite 10

control section 22 inplenents annul nent of the packet da’i@l\/@’ch tracting
data quantity corresponding to the data ¥vrittentothe menory fromthe
value of the wite pointer 24 in terns of the packet data. Wen the read

demand is inputted fromthe external side, the read control section 23
i npl ements the read operation to the nmenory 21 in 15 answer both to a state

of the eq@slliy wa 80alcodtdol Byt put of the subtracter 26, thus there is
i ncreased thej vaa?}ue of the read pointer 25 by one "I". Particularly, when

the equal ity sigAsl describédagbeeielalthbynfd@pa '
agreenent and when out put val ue of'then@ésugt#a%%:?ﬁggé?ghpgséé@hg%gﬁé
cor r espondpexa tiengih actordemqeaekieh, cdrteol efdth20wadty eohtisAcidctiv 2 aesd not
execute the read operation regardl ess of existence of the read demand.
Next, the¥eadioperpsiogese pceerdanee aritbreaitrohef Pendf ¢onteol sertiont 23AThe

fundanent al .operatiqn of.the PID filter circuit is that when_the input
packe danlqegc%f@ﬁe'ifcqqn Lo sEhepnthene ke inpatted shpewwite: demam drenr| FO

25 menory. sd:wel | nul t.angousl the ca rator 12 co res the
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t he i nputj . - ss of
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val ue to be read frc}mtmorrpar? tségr?\la\,/lgydtjgl%%%ll g%%?%ﬁn @P@&%m(@ of

- successi viispgreaneesx and ithgt cidrpgdckgtodatatisoto Bis eegeirkeliyd, the write
Furthernore, the FIFO nenory 11 does not output the packet data at that

ti me lhercameot onpelianor22 2implemants conpulinegiopsl atticonpaeken dabaudiy

there is the read de d fromthe external _side. Myreover, in the 5 result
of conparf&dira @gpq sq‘(’j@g]éﬁyeéﬁﬁﬁs,l)mgndmt fBeggadat vpgten to the

memory 21 from the value of the write pointer 24 in terms of the packet
data. When the read demand is inputted from the external side, the read
control section 23 implements the read operation to the memory 21 in

15 answer both to a state of the equality signal and the output of the
subtracter 26, thus there is increased the value of the read pointer 25 by
one “1”. Particularly, when the equality signal is not an equality signal
representing the complete agreement and when output value of the
subtracter 26 is less than the corresponding length of the packet, the read

20 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 the input
packet data is entered, it causes the packet data to be written to the FIFO

25 memory 11 successively, simultaneously, the comparator 12 compares
the data (comparison .value) read out from the comparison value table 13
with the input packet data. The only one comparator 12 is in use
regardless of word length of the PID or position thereof. When length of
the PID is more than the corresponding length of two words, it causes the

30 comparison value to be read from the comparison value table 13



superseded in ternms of the data witten to the FIFO menory 11 up to that
time. On account of the above operation, the circuit Sho’/\ﬂ\e’lb&ht 4Present
enbodi ment can operate by way of packet ID (PID) filter. rernafter, there
wi |l be described operation of the PID filiter 10 circuit further in
detail. The input packet data possesses peculiar PIDin every packet

descri bed above. For that reason, there is established the PID of

: . d the PiDof |
Compar susREGIRIvEI B PHbs by eRREHTing ™ foat Bttt DOPRcRHEN of Susebisinrly. 15
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Wi {Tﬁ thegtPI D est abl i shed bef orghand. I'n general, tEI_ngFI Iq:{éangrmry | r‘r%{e_rrent S
the read Bpuighitberefis the rdwl datmand fremptheéxveiahsidie Morebv@Nahyhé
response to the read denmand fromthe external side, while the FI FO nmenor y
does Mot IQ%’BFé?f{sﬁﬁwmféﬁd vopen aiti &n disagreemant, causmg r@fuqu Wbtﬂil%n
the FI FO nory, However, in.this case of the PID circuit, there is no
di Scr i i rﬁa?rﬁ%”\ﬁ&dh’é}mg%?mﬁ&fhwe&@%mnma theddFQ raepmelil d@tP?DﬁsaES
bei ne fy ) that the ¢ arator .12 .conpar es e ) or
Chat °r cacanre o fecdtobE Fhe dbive i ftibRe Fad i Gt shovond q%eapgmnt
response ' 4.h_correspondi ng
I engt h oféﬁpgﬁr{legﬁd%%gggggﬁg%%%hpﬁdf%%aﬁ@@m)y@%r sl ementing t he
read operation, Hbidimathen tithaicewill b@edéﬁﬁb%t@p%ﬁ%rﬁﬁfﬁggdw‘% Gpgs N
~of less than one packet within the FIFO nenory 11, 1 rc 0 17no
i mpl dfentdinguittfantbad inphetatil.on. The corresponding length of the data
stored in the FIL.EO menory 11 is denoted by the output of the
e input packet data possesses peculiar PID in every packet
described above. For that reason, there is established the PID of
necessary packet data out of packet data being transmitted, in the
comparison value table 13 beforehand. When the PID section of the input
15 data packet is transmitted, the comparator 12 reads out the PID
established beforehand from the comparison value table 13, before
comparing whether or not the PID section of the input data packet agrees
with the PID established beforehand.
In general, the FIFO memory implements the read operation if
20 the data is remained within the FIFQ memory in response to the read
demand from the external side, while the FIFO memory does not
implement the read operation if the data is not remained within the FIFO
memory. However, in this case of the PID circuit, there is not
discriminated whether or not the input packet data is a packet data as
25 being necessary in the midst that the comparator 12 compares the PID.
For that reason, in this PID filter circuit, there is established that in
response to the read demand, when there is the data with corresponding
length of more than one packet within the FIFO memory 11,
implementing the read operation, while when there is the data with

30  corresponding length of less than one packet within the FIFO memory 11,



subtracter 26 because it is the difference between the next wite address
and the next read address. Further, in the result of corrﬁo'iMa %réolax the 5
conparator 12, when the input packet data is not the packe c?ata which is
desired, at this time, there is superseded the packet data witten in the
FIFO nenory 11. Moreover, the PID filter circuit permts the wite of the
packet data to be inplenented unconditionally inrelation to the FIFO

. nconar tione _ ¢
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packet data, the packet data Is unnecessary in

~ the PID, datd hiterédnin thee RHQ hféﬁh@f\?nIPCisaﬂ@Hbﬁ@d‘tbﬁftHé’%L&%mfgﬁdﬁ’i@

within the FIFO menmory. Since it becones unnecessary a section does
not arriv@ubfracher 2 cange ¥t id thetdifferehee ;imth%erﬂﬁh@,nd}ittmit%! é&drflas? _
suitable that there is prohibited the follow ng wite operation in relation
15 to theaﬁ&ﬁ(b%mltyreﬂd gddnesspdandhetatn the resulthof equapatigoni hpathe
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posi 11 on or Charegaory 19; Mbled Ass Bhe PIDTIECR hicille par SR ehe red e T on

by for i nsadratedathetohbetirePlérheated! hussnditeshallynid bl £A58510 thE FIFO
c)c/)rrpg; altgfalz coﬁnts t he 1clrg;tﬁa nunbgr fromthe t%p&o%‘ trheﬁiqélputo packet™ Tdata

.to be detmemsery Hd. ddowevkr; ehdi Dheeetisodisc2imWheted Ralt o tthdatvayabf iy es
Tat t osition_of the PID, the conparator 12 conpares a value (hére val ue
of PEE) P datuttheapreket data isiurnecesanuy iof theheesutpdricanpavisoveof
that i1 1 LDF ARG hoPh ds dBHBET GBI, amaemen ot the impaketalatm o
1 e TR e SRR bREoESRY 2 i SR
does not arrive at the FIFO memory 11 yet of the packet data, it is also
suitable that there is prohibited the following write operation in relation
15 to the FIFO memory 11 of the packet data due to the equality signal.
Next, there will be described operation of the comparator 12.
Firstly, the comparator 12 counts data number (for instance, byte number,
octet number) from the top of the input packet data. When the position of
the PID is unsettled and the position information (pointer) of the PID is -
20 included in the packet data, there is taken in the position information.
When the position of the PID is fixed, there is established beforehand the
position by for instance, the host CPU (not illustrated). In all cases, the
comparator 12 counts the data number from the top of the input packet
data to be detected the data of the PID section.
25 When the input data arrives at the position of the PID, the
comparator 12 compares a value (here value of PID) of the input packet
data with a value of fhe comparison value table 13. The comparator 12
obtains the comparison value while directing that it is the first word to
the comparison value table 13, in relation to the first one word of the PID.

30 Subsequently, the comparator 12 compares the above comparison value



12 with the first word of the PID, consecutively directing that it is the
second word to the conparison value table 13 to obtain ﬁfMB%BE%BQ val ue.
Then, the conparator 12 conpares the conparison val ue obtal Wth the
second word. Thus the conparator 12 conp&res the PID in every 5
correspondi ng |l ength of one word successively as described above.

Mor eover, for instance, the host CPU permts the PID as being object to be

[ bef. ' j | ue. table 13.. T anparator 1
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t her e t hcygRppending dengtint of hend Bodils agroeessivedy ewist lleschibed abeve.
will be cribed pperation in the FIEQ nenory 11 using Fig. 5. When there

i s the wit@eQERRNEPYL stanss, bhe thastehds ;pelzmbtg theePAY asdieipg objeﬁfnth
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conpl et 1 on® oA T VALY SRR Dr ot p B ol wallle LV RERS S e Pip
~write poiwitHin24h8Yinpht ﬁ)‘é’&ﬁbtid‘aﬁcwmgﬁlwhttﬂe}@?%&t LHER! 2Ry Ohathe

wite control section 22 There Is operat e rea operation’in
accodfanceamielf, t hhereadrlgnetite f RID t hggeeker fldrei i gbﬂiﬂl@telty? ;‘jt*l‘ﬁ,ls

wite operation. Simlarly, when there is the read demand, ‘the rea
control swdnpumnEating| msntsdatteta etdie oFEFEY i memory el &t | Bratticallie tismory
21. At this t . | S red to the read pointer 25 as

equaliiygf3 élgtr?aelr guilzpu{t%tielxrom the comparator 12 represents that it is in
the midst of comparing operation ‘(it 1s included waiting period during
when the input packet data does not arrive at the PID yet), or that the
15 PID agrees therewith completely, or that the PID disagrees therewith.
Next, there will be described operation in the FIFO memory 11
using Fig. 5. '
When there is the write demand in terms of the memory 21 as
being dual port memory within the FIFO memory 11, the write control
20  section 22 causes the write operation to be implemented in terms of the
memory 21. At this time, there is referred to the write pointer 24 as the
write address, after completion of the write operafion, there is increased
the value of the write pointer 24 by “1” (one) in accordance with the
instruction of the write cbntrol section 22. There is operated the read
25 operation in accordance with the read demand from the external side
similar to the write operation. Similarly, when there is the read demand,
the read control section 23 implements the read operation in relation to
the memory 21. At this time, there is referred to the read pointer 25 as
the read address, after completion of the read operation, there is

30 increased the value of the read pointer 25 by “1” (one) in accordance with



the read address, after. conpletion of the read operation, there is 30

i ncreased the value of the read pointer 25 by "1" (one) 1&%%1%@?082“‘3 wth
10 March 2004 13 the instruction of the read control sectl . Here,
there is denoted quantity of the data diored in the menory 21 as being the
difference between the value of wite pointer 24 and the value of read
pointer 25. \Wen the value of the wite pointer 24 equals to t2r11e val ue of
t he read i | t r ,
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data_nunmber witten to the menory 21 fromthe value of the wite pointer
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the read control section 23 does not reply the read demand, thus there is

not implemented the read operation. After the comparison is terminated,

15 when the data is the desired data (packet data in which the PID agrees

therewith completely), the read control section 23 reply to the read

demand. To the contrary, when the data is not the desired data (in the

case where packet data in which the PID disagrees therewith exists),
there is superseded the data written in the memory 21. The annulment of

20 the data is realized such that there is subtracted corresponding number of

the data number written to the memory 21 from the value of the write

pointer 24. Moreover, concerning certain input packet data, it can be

thought that it is the packet on the way of inputting, at the time of

annulment. When there is intended to prevent further storing of the data

25 into the FiFO memory 11 without superseding further data, it is suitable

to prepare the configuration such that the write control section 22 does

not execute the write 6peration when such the equality signal is inputted.

In the PID filter circuit, the comparator 12 counts the

corresponding length of the data from the top of the packet data to be

30 implemented the comparing operation. The comparator 12 remains the



to prepare the configuration such that the wite control section 22 does
not execute the wite operation when such the equality sigpalchishohnputt ed.
In the PIDfilter circuit, the conparatqr, 12 counts the correspondi ng

l ength of the data fromthe top of the géfcket data to be 30 inplenented
t he conparing operation. The conparator 12 remains the 10 March 2004 14
packet data within the FIFO nenory 11 until the tinme when there can be
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circuit showm in Fig. 6 is provi dedtpwi th t\x%l‘u%t%%leﬁ%%?ﬁggé %kﬂnﬁéﬁ@eﬂ%

- whi ch FI fbeneommagssem dyconty alrieedomp drtstor,eavien | thouslonedrd 10MSf the
conpay,at and to which the input packet data is Inputted, a switch 14
for 4P o%aﬁﬁ}ﬁw%% e, phciseresnlvadt by diltehéacto0hahethef copaisan nedinrd es
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Fig. 6 dithfe?é%sfgcﬁ%éffcﬁéggghlcti%ui Gt shown in |

Fig. 6 is a block diagram showing a configuration of a PID filter
circuit according to another embodiment of the present invention. The

15 PID filter circuit shown in Fig. 6 is compared with the PID filter circuit
shown in Fig. 4. The PID filter circuit shown in Fig. 6 is provided with two
FIFO memories 114, and 11B which FIFO memories are controlled by the
equality signal from the comparator 127and to which the input packet
data is inputted, a switch 14 for allocating the input packet data to either -

20 one of the FIFO memories 11A, and 11B, and a switch 15 for selecting
either one of the FIFO memories 11A, and 11B. In this connection the PID
filter circuit shown in Fig. 6 differs from the PID filter circuit shown in
Fig. 4. The switches 14 and 15 are interlocked so as to select different
FIFO memories mutually, and are controlled by the equality signal.

25 In this PID filter circuit, when the switch 14 selects the FIFO
memory 114, the inpqt packet data is written in the FIFO memory 11A,
simultaneously, the PID included therein is compared with the value of
the comparison value table 13 by the comparator 12. During the time

period, the output packet data is read out from the FIFQ memory 11B,
30 because the switch 15 selects the FIFQO memory 11B. When the input



Fig. 4. The swtches 14 and 15 are interlocked so as to select different
FI FO nmenories nmutually, and are controlled by the equaliﬁ* éﬁgqﬁb4 25 In
this PIDfilter circuit, when the switch 14 selects the M menory 11A,
the input packet data is witten in thelBl FO menory 11A si mul t aneously,
the PID included therein is conpared with the value of the conparison

val ue table 13 by the conparator 12. During the tine period, the output

acket d | ecause_the sw.tch 15
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witten i WRIFP B i a S
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data readpathifftingthleed ftfCoagrnityfrbbd the PEFOUARULbEF 112Y thde @ﬁtlsFﬁeted
out put packet data. \Wen the input packet data witten in 5 the FI'FO nenory
11A i s urbreoosp af yheaokgiutipaeket dete. VWhenpdresateat phbket datavviittent hie
FI FO nenory A _For that reason, even though the packet data is a packet
dat a ®hoddiensdiQ gnesmonnd 1A s iwnnensssargdpacketi dataaphbre isfswpérspded

oo i AR P RS emae s Fon ol b bonghriter,
. . : | 1

e nputb2chich dfta PR BAERPERA " BOER ToBhn o ehe FETBr wIREHIER B 15 he

PIDis | blb%f@eﬁ@p@él'eﬁt%ﬁ éﬁtgg%g;gé{%ﬂ?nt ed required operation by

enl arging "the conparison valu us ‘there is the effect that it can

-be achieved 15 bypderaribed abbve ORCcHMAR & Phe ﬂzr%rs?hheihvbﬁ%ﬁﬁﬂtﬂél%rfs
~occur the effect that even though the word |ength of the - PID becones
| ong10t heread vutsthe calmpanmuyedalhe frioneuilie soatparisunt hatuerimblactorisi ng
to the present invention, with respect to the input packet data, there is
remai ned iheleyaenbed gthey eompanisome of| i@ comparison value with the input

packet data, therefore, even though when the word length of the PID is

long, it is capable of being implemented required operation by enlarging
the comparison value table, thus there is the effect that it can be achieved
15 by preparing only one comparator. For that reason, there occur the effect
that even though the word length of the PID becomes long, there is
scarcely changed the circuit scale.
Furthermore, according {o the present invention, with respect to
the input packet data, there is remained the packet data within the FIFQ
20 memory until the time when there can be discriminated whether or not
- the packet data is necessary. There is used the packet data as it is if
necessary, while there is superseded the packet data if unnecessary.
‘Therefore, even though position of the PID is unsettled within the packet
data, there is the effect that it is capable of being implemented filtering of
25 the packet surely without necessity of change of the circuit or the like.
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.



20 nenory until the time when there can be discrimnated whether or not the
packet data is necessary. There is used the packet data ?OSM'aFch'ZQOO'sz
necessary, while there is superseded the packet data if unnecessary.
Therefore, even though position of the BfD is unsettled within the packet
data, there is the effect that it is capable of being inplenmented filtering
of 25 the packet surely w thout necessity of change of the circuit or the
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2. APID filter circuit as claimed in claim 1, further ccmprising

a FIFO (First-in, First-out) memory for storing therein said input packet
data by the method of first-in first-out, wherein said FIFO memory does

not execute a read operation until the time when said iﬁput packet data is

5 discriminated as being necessary one, while when said input packet data
is discriminated as being unnecessary one, said PID filter circuit causes

said input packet data to be cleared.

3. APID filter circuit as claimed in claim 1, further comprising
a FIFO (First-in, First-out) memory for storing therein said input packet
data by the method of first-in first-out, wherein said FIFO memory does
not execute a read operation although a read demand is inputted while

5 said comparator executes comparing operation.

4. A PID filter circuit as claimed in claim 1, wherein there is
further provided with a first and a second FIFO (First-in First-out)
memories for storing therein said input packet data, a first switch for

inputting said input packet data to either one of said first and said second



said i nput packet data to be cleared. 3. APIDfilter circuit as clained in
claim1l, further conprising a FIFO (First-in, First-out),EaR00kor
storing therein said input packet data by the nethod of 9|rst-|n
first-out, wherein said FI FO menory doe$7 not execute a read operation
~although a read demand is inputted while 5 said conparator executes _
conparing operation. 4. APIDfilter circuit as claimed in claim1l, wherein
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said first and said second FIFO nenories, when there is inputted said

i nput padRERF Odateamony dietwareroaaid FrEO amirsayd betvadrFEROdn{dmstieandvhiled
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“maintaining a wite address in ternms of said dual porT nenory;
second switches.

5. APID filter circuit as claimed in claim 2, wherein said FIFO
Memory comprises:

a dual port memory which stores therein said input packet data,
and which is capable of executing a write operation and a read operation

5 independently; |

a write pointer for maintaining a write address in terms of said
dual port memory;

a read pointer for maintaining a read address in terms of said
dual port memory;

10 a write control section for controlling said write operation in
terms of said dual port memory, when said write operation is
implemented, it causes value of said write pointer to be added by “1” (one),
and when there is discriminated that said input packet data is
unnecessary one based on the result of comparing operation through said

15 comparator, it causes value of said write pointer to be subtracted in
accordance with data quantity of said input packet data; and

a read control section for controlling a read operation in terms of
said dual port memory in accordance with a read demand from external

side, when there is implemented a read operation, it causes value of said



a read pointer for maintaining a read address in terns of said dual port
menory; 10 a wite control section for controlling said WMEFch%%ﬁati on in
terms of said dual port nenory, when said wite operation I's —inplenmented,
it causes value of said wite pointer_to be added by "1" (one), and when
there is discrimnated that said inpu{8 packet data is unnecessary one
based on the result of conparing operation through said 15 conparator, it
causes value of said wite pointer to be subtracted in accordance with
data quantity of said input packet data; and a read control section for
cont r okéadhgoimterctachedpdtied ber 1t (ored) whitewhedad skatiaintib Withifesaid Wuah port
accordance wth a read demand fromexternal side, when there is
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said read demand. 6. A PIDfilter circuit as claimed in claim5, wherein
there is provided with a subtracter for calculating difference between
value of said wite pointer and value of said read pointer to output it to
sai d rBad cOnPH3Ifiligscgiicoit as dilined @atlainguanvheseinitharenis peovideravithpar t
menory. PID FILTER CIRCU T AND FI FO CIRCU T ABSTRACT

subtracter for calculating difference between value of said write pointer and value of

said read pointer to output it to said read control section as being data quantity within

said dual port memory.



A PID (Packet ldentifier) filter circuit and an FIFO (First-in, First-out)
“circuit in which there is inplenented a filtering of amd QR Jpagket data
in answer to the PIDincluded in the packet data, it can cope with
corresponding |l ength of the word of the PID or position of the PIDin the
packet without enlarging circuit scale. There is provided with a conparison
val ue table (13) for storing therein conparison val ue beforehand, a
conparator (12) for taking out conmparison val ue successively fromthe
conparison value table, (13) and for conparing value of the PIDin the

i nput packet data with the conparison ngue taken out in every one word,
and an FIFO (First-in, First-out) nenory “(11) for storing therein the

i nput packet data through first-in first out Fig.4
PID FILTER CIRCUIT AND FIFO CIRCUIT

ABSTRACT

A PID (Packet Identifier) filter circuit and an FIFO (First-in, First-out) circuit in which
there is implemented a filtering of an input packet data in answer to the PID included in
the packet data, it can cope with corresponding length of the word of the PID or position
of the PID in the packet without enlarging circuit scale. There is provided with a
comparison value table (13) for storing therein comparison value beforehand, a
comparator (12) for taking out comparison value successively from the comparison value
table, (13) and for comparing value of the PID in the input packet data with the
comparison value taken out in every one word, and an FIFO (First-in, First-out) memory
(11) for storing therein the input packet data through first-in first out

Fig.4



