1 PID FILTER CIRCU T AND FI FO Cl RCUI T BACKGROUND OF THE | NVENTI ON The
present invention relates to a filter circuit for executing a filtering in
order to sanple a required packet out of a data streamin which a tine
division transmssion is inplenented by a plurality of packets. Mre to
particularly this invention relates to a filter circuit for discrimnating
t he packet by PID (packet identifier) lincorporated in the packet, and to
an FIFO (first-in first-out) nmenory as being suitable for wuse in this
filter circuit. DescrPBRiBILBER GERBUST AND FIEC® JIR@ERt hod for
transmtting a plurality of data by only one data stream This nmethod is
to transmt packets through the time- division systemwhile dividing data
into unit called as the packet. In this case, there is added a packet
identifier (PID) to res j I aorder _to denote kinds of packet
in terns of respective %%ﬁ%@@mmqﬁ@ﬁmlﬂ%@%s t o whi ch packet.
I n many cases, tJf\E]I PIDis included in the packet concerned. The receiving
side of the data di®sBF¢$iHatevention mlbtes toesfdta vercpac ket sxebefighe,

det er m ngn ther aor not the packet is to be sanpled in answer to0 the
ki nd and ls%%gtﬂ’eioﬁac%n o SETUR Rt Feqwaedphaieat pattmef di datd mitnededin

previ oustahicht at anRr i re | s . wde used procedure so called
MPEG 2 (Nb;{(ngami%é?%g%oeét%%&sgﬁ%s%dbl\'7‘ Hﬂ?ll eéﬁ%‘égb)ﬁgap]abtr@dLWeoffor
conpr esspankets. tVaws nics ph 8ficala f19ege s (19 cYe) L In this MPEG 2, sone
ki nds of {)aqket_s are usgd. Forai ggt aﬁclgl,V%%id(:@r}%%g%grtto %tft}léﬁﬁflr%’ééé@%‘ is a
packet WAIHTIRBAtINEnbRe mickedsh YR ES (38 cEbDWIe b i ki indor U}grtg S
aI-Iocatega&g bitsdfromtlgf twelfth bit fromthe top by vva)Po (Iile Pf’}f? In
some caseac thetedi o ABt FITLbdlirseindbistion) ohettmyPhb Haing salab for

use in this filter circuit.

Description of the Prior Art

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
data corresponds to which packet. In many cases, the PID 1s included in
the packet concerned. The recelving side of the data discriminates the
PID of respective packets, before determining whether or not the packet

1s to be sampled in answer to the kind and so forth in connection with the

packet being discriminated previously.

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 (Transport Stream)
packet is a packet with fixed length of 188 bytes as shown in Fig. 1. There
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 n a data



transm ssion protocol or a data transm ssion system |In the packet shown
in Fig. 2, the position of the PIDis variable within the packet. However,
as being a substitute of this state, there is stored the data (pointer for
the PID) of denoting what position the PID exists, in the predeterm ned
position of the packet. In this case a€ shown in Fig. 2, there is stored
the pointer of the PID at the top of the packet. In the system

i npl ementing transm ssion of the packet, the receiving side inplenents a
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object, before the receiving side is to sanp /

There i $nukigl 2,hehPpbsitich udethd PIDNEs vAARYTE W RNin RASKSI Q! &
judgement sake. Then, there is used a PID filter circuit in ~order £6
sanpl e Gl Keea sadisditudetof thhe statpithede R Btofddythd diasa dpblmek Hi-agpam

show ng exampl e .of canfiguration of_the conventional PID filter
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t he cor i frthree words as being.included within the
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flip-flop 63 of the |last stage is pro ed with an FIFO (First-in
irst-i.n first-out operation of

Fi r st -out nme L. implementing the f

the dat a.) Fur tnﬁ’y‘fﬁ%hgﬁft?%nﬁﬁg%én%llgpg g@%?@lﬁlem gedhei pAckekpébei ve
conpar atecsvi i ' I input. fo he, flip-flop with
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three-input, thus there is controlled a wite of the data for
menory EPhylechesbUt packet. Therambugatehe7P1Dharctuilsd dasti assopaiaqi on of

this PI | r.circuit as follows: = Since the respective flip-flops 61 to
63 per ngggl{{%lé?(?mﬁfa{s Hlaé%erpsng sake. Then, there is usedpa PID filter circuit in
order to sample only the packet with the required PID.

Fig. 3 i1s a block diagram showing one example of configuration
of the conventional PID filter circuit. Here, there is described the case

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

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

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



be del ayed in answer to the corresponding | ength of one word, the
conparator 64 inplenents a conparing operation in terns of the data wth

t he correspondi ng I ength of present one word, the conparator 65 inplenents
t he conparing operation in terns of the data with the corresponding |ength
of one word in front of the present one, and the conparator 66 inplenents
the conparing operation in terns of the data wth the corresponding | ength
of one rd_in front of the present one by two words. For that reason,
there i sPeoplaed tihe adsteeoftocohei noesponding lempdh of nuhé aweeds!thady t he
fIip-ro(ig)Pénm tg 6% and the conparators A 64 to 66. Then, when the PID
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t he out f1.th atie 67 beconmes "I1" because,there is supplied the
P> whi oot ety SanteshIRO5ad JeBRERGOE resint PBE HOERy AR HIRPATSIY 65 Lo 66
by way ojfm t t Le s L.t tenct [ t Kk into
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is the fllterlnggobject. In the exanple shown in Fig. 3, there can be

i npl ener@OdAPaKRLON AE icoplsanestm the compagpgnad e ticendgh keomst bf elge wortd Pl D.
When it is,necessary to conpare the_corresponding |ength of five- words of
PID, five? ﬁﬁ@ fQOSBéSIHHHfWgVEe%thQf 806r¥oEd antfzone oé?ubei@mﬁenrtegpebm vely.
Furt her : e nnot _be used, simple AND gate.for, treating the
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| engt h afhrebeyBF&s st ulPECRIRS: t | cated circuit
for obtaining a coﬁj urlllct lon | r%pg@g??%g%ge@%%t ﬁp'?h;%?%%ﬁﬁﬁ%i (%)Onmp%%g%& Y,
the proti€ho 6§. (THadn,thbepadict POD withihehRl Bpaittftdkdthgrepacieh gat P{}DS
fixed. In tge, exanpl e shown in Fi%ﬁ{r 3, it is necessary to exist the PID
at the t¥pablishrd beforehanss dhvisnthe detpuibof dhe AP paik8t sconbed MY, 0bj ect
intot hene'?:'allzlcs)en&@rreyisesoﬁpplied 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.
However, there is the following problem in this Prior Art.

Firstly, the problem is that the length of the PID is fixed, such
PID is the filtering object. In the example shown in Fig. 8, 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-
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

condition.

Secondly, the problem is that the position of the PID within the
packet data is fixed. In the example shown in Fig.-3, 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 FIFQ memory 60.



4 Here, for instance, if the PID exists at the position fromthe top of

t he packet data by the corresponding order of three words, it is necessary
to provide further two flip-flops in between the flip-flop 63 and the FIFO
menory 60. Furthernore, in this case, 4t is always necessary to be
included the PID in the determ ned position of the packet data, thus it

can not be used the PID filter circuit when the position of the PIDis

unsettled. As i ped. above, there_is the problemthat in the
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storing therein a conparison value beforehand, and a conparator for
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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
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
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 comparison value table for storing therein a comparison
value beforehand, and a comparator for discriminating stored p'osition of
the PID within the input packet data, for taking out the comparison valﬁe
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-



5 out) nenory for storing therein the input packet data in accordance with
the method of first-in first-out, the FIFO nenory not executing a read
operation until the time when the input packet data is discrimnated as
bei ng necessary one, while when the inplt packet data is discrimnated as
bei ng unnecessary one, the PIDfilter circuit causes the input packet data
to be cleared. According to the third aspect of the present invention,

there is oyth onegrg I i Liecyid L there i.s further provided
with a fi rlg?. and gafsogcé(?r(l)gmr—‘l} E%e%élzllhrg%é }W g é?k%{]ﬁ?%%ﬁmcegdwﬁg §1éhi ng
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packet data to either one of the first and the seco
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switch b%teﬁﬁgn the first ang,the second FI FO nenories, when there 1s

i nput t ed thet i NFECS2pRARG HhLlE vhed theinpns mdetndaty ys Mesmeaiinahedf i r st

and the secosg E | es, i here is outputted an output packet
data fromthe gotﬁ}%lgcg%ﬁng’ﬁﬁr ); ev\ﬁgﬁ h@ri%ﬂi}’cltr%’&@@ﬁ et inpubmedtket t he
one Fl FOdatererie tkediag necessary one based on the result of conparing
operation in the conparator, the PID filter circuit causes the output

packet data to Aecardipgt tc&dhértﬂﬁrﬁ%éfié% dfl fHe gﬁ?%{ﬁ/ﬁ[ m&glg%@{{agﬁé?%étshe

first and the second switches. According to th
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wite coffireglesbiorg 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 FIFQ 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.

According to the fourth aspect of the present invention, there is
provided an FIFO circuit consisting of an FIFO memory for storing
therein an input data in accordance with the method of first-in first-out,
the FIFO memory comprising a dual port memory which stores therein
the input data, and which is capable of executing a write operation and a
read operation mdependently, a write pointer for maintaining a write
address in terms of the dual port memory, a read pointer for maintaining
a read address in terms of the dual port memory, a write control section
for controlling a write operation in terms of the dual port memory, when

there is implemented the write operation, it causes value of the write



“for controlling a wite operation in terns of the dual port nenory, when
there is inplenented the wite operation, it causes value of the wite 6
Pointer to be added by "I" (one), and when there is inputted a control
signal denoting that the input data is &%necessary one, it causes val ue of
the wite pointer to be subtracted in accordance with data quantity of the
I nput data, and a read control section for controlling a read operation in

terns of Rhateudb perdddeimyy “in (@ﬁgyménaowaerrf%gﬁdemnd frégersH ext er nal
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every onéléwréehiby tdrae wanth] n _t hough when
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t he t|nery\ggfulgggro?\kﬁgnr}e?ﬁegéscr|d‘n nat ed whether or not the in uitt pg;uggs

data i s necessary, ‘packet data is necessary one,

t he i nput packetAgatas s | kqlS, whil e when the input packet
data i s unnecessary onete‘f)atgﬁ‘é?'eﬁ?%@9&#@3&6”&#@%%&33@@&kbe idaeatidm

crewer | ame (it poniiishe ecmensint of k0, VEISBN B TLATAUNE, when

of bei nga?ﬁ&h&w@@rgm@rsﬁd&euﬂ:itlheecdm@a@isdrheaﬁf’ecﬁ%tmvl‘,’ihtehé?)%parison
value tahle successively, thus executing the comparison with the PID
section of the input packet data therebetween in every one word by one

word. For that reason, even though when corresponding length of the
word of the PID is long, it is suitable to enlarge only the comparison value
table, and to prepare only one comparator.

In the configuration in which the FIFO memory is provided, it
causes the input packet data to be maintained within the FIFQO memory
until the time when there can be discriminated whether or not the input
packet data is necessary, when the input packet data ig necessary one, it
causes the input packet data to be used as 1t is, while when the inl;ut
packet data is unnecessary one, there is superseded the mput 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 1s unsettled, it ig
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

deserint , : : :
scription when the same is read in connection with the accompanying



‘necessity of change of the circuit and so forth. The above and further

obj ects and novel features of the invention will be nore fully understood
fromthe follow ng detailed description when the sane is read in
connection with the acconpanying 7 drawngs. It shoul d be expressly
under st ood, however, that the drawings are for purpose of illustration
only and are not intended as a definition of the limts of the invention.

BRI EF DESCRWAREENI O hbbiEd PRAV NS, T Gunde view showj,n configuration
~ of TS (Transport Strg%n) packet inywﬁlE%effi?%vbﬁgeﬁ%m t%{‘b HASV G Esup
2); Fig. 3Z€iler p wipswesifoiumgr stie nexalyph 8d afrePask 3{&%’%’1‘3 shLEon, .of I D
(Packet iﬂegt | £ er%] is.variable; Fig. 3 is a bloc te | agr%%%sﬂ%gﬁﬁaoﬁt OF
conf i gura P oHSEs ehthe ipvemiiononal PID filter circuit; Fig. 4 is a block
di agram showi ng a configuration of a PID filter ~circuit of a preferred
enbodi ment of the invention; Fig. 5 is a block diagramshow ng a

configuration of FIF m ¢ | | C L agram showi ng a
configuration of a Plﬁg [ egscﬁ%ﬁi@%&%iﬁﬁﬁ?%e@ga{@&m of the present
i nvention. DETAl B DESGRuPTAEN PREF. QDI preferred
enbodi nent  of thEEg)r esent in\ient %r?a\?\nﬁlgl %eﬁgﬁﬁﬁ%i$ﬁa{ﬁawport
accor danebt &4 pals e&cudvirdngi  vibnawni ez u ke Expbits B chzb& di agram

[ ert’ed

showing a configuratjon of a PID filter circuit of a pre enbodi nment
of the inventi or, BarfdlSF §iew $kowilng ovke aiagplens pavkag vllosd ﬂbg{t@@ﬁ of
S

confi gurpty El. LY.. The Dfilter circuit shown in Fig. |
provi ded &D?Qag%{%llggn%rlﬁ V]?fl%\meeh is afirst-in first-out menory
storing therein gl MPUs a block diagram showing a configuration of the

conventional PID filter circuit;

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 FIFQ
memory; and

Fig. 6 is a block diagram showing a configuration of a PID filter

circuit of another embodiment of the present 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. 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. |

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 mput
packet data, and a comparison value table 13 for storing therein data

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



- packet data to output it by way of an 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 data
(conparison value) which is used as reférence data in conparing 8 operation
in the conparator 12 beforehand. Here, the FIFO nenory 11 stores therein
the i nput packet data when there is a wite demand from the external side,

whi | e t hepEr&Qomei®rtheldo RH-R4ksy 1L cket t n there is read
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control section 23 for inplenenting réagﬁgggﬁgﬁﬁgﬁéﬁ{ E%l %ﬁéeCdl -, ﬁg?;‘sjggdi "
accor darf¥éleg incoraectdenamittf thonPTHeiexé Rt iah t&itHe co%ﬁ‘ﬁfits‘én%lﬂteetrab%g
13, thus outputting the comparison value corresponding thereto.
Next, there is described an internal configuration of the FIFQO
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,
mnplementing the write operation in accordance with the write demand
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
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

mputted both to the write control section 22 and the read control section



~for maintaining next wite address in terns of the nenory 21, a read

poi nter 25 for mmintaining next read address in ternms of the nenory 21,
and a subtracter 26 for calculating a difference between the wite address
mai ntai ned by the wite pointer 24 and Q@ he read address nmai ntai ned by the

read pointer 25. The equality signal fromthe conparator 12 (Fig. 4) is
I nputted both to the wite control section 22 and the read control section

9 23 by ym¥vakad FOp i l.; As described above, the nmenory 21
i mpl enent's bot ﬁ?of vv??ﬁgmqosgéﬁgtl'i on in accordance with control of the wite

control secti oM2caReibdEahRRET Ald gﬂehpoﬁp%rg%%gﬂgﬁtghggaﬂg of. read

control section 23. The wite contr sect’i on YAPte t ed

the wri to@egtafiond if rareortihacexwernabnsisieof tHEWGrREIS fc ration to
t he mam)r)éflﬂ, thus increasing the value of the wi Ptetpglo% %&n%@;}l%nly 1

(one). FERENSPHIHIEAON ifhacrardanse withnponted ¢fesatjvahiiol ssicemal ogengid ng

t hat thg,nPkQ istof di sag:]ffme t anggt hat the packet dat_a is to be

super seded,© (R e} pectig oY tingke 23 ingitéedribe wmitel dentawd firbm

acket 14 ntity corresponding to the data witten

Ito o the ‘ﬂ%&%ﬁ%rg%}lg i%ﬁ%ﬁﬁﬁ%ﬁi?ﬁ@s gﬁgt‘ﬂ]éltéﬁﬁeéag’@%n?%wg@fﬁIﬁO@‘ErZ’ﬂB tdfug he

packet 1detemsiberhd S t he ext.ernal side, the
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read control section 23 inplenments the rea €21 in

ansuer SO thatsekatupatianeheouebilay signal S AE oMM TS o
one " 1" MEGeaReRt 13nd vitel the pastt datai gnab be suglerspdeguahit ¥ Signal
ot r acrep B3y MR Bh AR ETRER e S ponImporth i phckpachists The read
o or SR E 08 GRS oo o
t he Pl Dnfarhbey 21 fesint thvalue 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
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
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
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

comparison value to be read from the comparison value table 13
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fundanmental operation of the PIDfilter cifcuit is that when the input
packet data is entered, it causes the packet data to be witten to the FIFO
menory 11 successively, sinultaneously, the conparator 12 conpares the
data (conparison value) read out fromtheé conparison value table 13 with
the i nput packet data. The only one conmparator 12 is in use regardless of
word I ength of the PID or position thereof. Wien length of the PIDis nore

than the soccesypesli Ngthaaat bk words, it causes the conparison val ue
to be read fromt hlgl conpar i sorﬁ@&g}t%ﬁe)gta ?@pﬁﬁ% sREEAPY o) puceessgvely.

execut i ngFeatherinngepibeafiBO suearRES| VE! ¥ t r F] EO ,menpry
11 does n&tb%lout put the packet data at§7 thaqtest 5% ({livﬁgr@tﬁ_[ee @g%‘é{; é]tad;,a % is

in the cohpdlithgeopdren ithe, cevparatbodghis karihd so i8 f t he
ext er nal Eﬂ“ﬂ? gglrg:eover in tJ;% result of corrparigg%,r V\%g)rﬁ??%{lbgl eV
di sagr eenen 1Eh FRgStthe ¥padh despad feopetlse duterinalistdesMyrebher, dal ghe
witten t 11 up tgo that tinme. On account of the above
oper at i on%bétdk}g (gﬂl rg%l{ffg{ps}%%% Vf}ﬁg?ﬁg br 8iBArecaMIoldi siitingath o pkrtat €o Hye way

of packetsu FAldad i - €, Wi e descri bed operation
of Itohe PISII_) 1]§lla1|( ter . lcr} F%ﬁ?f ﬁ?@h@aﬁ]{% ﬁfratet%zgﬁ{o. thﬁjgi?ﬁp’i?te%%k& U@aé)cathat

possessestipesuDnaacdeidt of ehverab RRckSdra taas CiHPeg . that reason,
lished the PID of necessary packet ngt?%}?%wugqgft}ﬁhgﬁ‘éﬁe%t a

there is esﬁag
bei ng tradn& BNt Gan peeratmparwaprofyed de ttIAP(BIDS fhafor ehand. Wen t he
PI D section of t}%g |211%§£ﬁ data packet is transmtted, the conparator 12
reads out the Prtb* 5 ﬁ’@debéﬂgrbﬁa@ﬁ(ﬁ‘mﬁd tiperatiopant she Pabugiabl e
13, beforgyrc€m Ehggﬁw{k&t% or not the PID section of the input data

th the

packet agrees w éstabl i shed beforehand. In general, the FIFO

gfggrxeko@;erﬁn?iigﬁggﬁ?ga?ﬁgﬁ ?%%%n pobseddd§ HBERLS Igﬁﬁmiinngge\r,\grtg‘écnkéthe
escribed 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
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
the data is remained within the FIFO memory in response to the read
demand from the external side, while the FIFQ 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

being necessary in the midst that the comparator 12 compares the PID

For that reason, in this PID filter circuit, there ig established that in

response to the read demand, when there is the data with corresponding
length of more than one packet within the - FIFQ memory 11
mmplementing the read operation, while when there 1s the data with

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



demand fromthe external side, while the FIFO nenory does not i nplenent
the read operation if the data is not remained within the FIFO nenory.
However, in this case of the PID circuit, there is not discrimnated

whet her or not the input packet data islh packet data as being necessary
in the mdst that the conparator 12 conpares the PID. For that reason, in
this PIDfilter circuit, there is established that ill response to the

read demast iiaBnidiaifg thd 1epb BordliinC FHLFRONAIAG, 'e”?e}t{%t?leago

t han one packet within
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11 is denotdﬁg by the out pué of the subtracter 26 because it is the
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Furth t t 12, wh th t
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uncondi t FdidD e imonyel &t Moreboet, g PO fi reis
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unnecessBAFKER d3@ tedut imyfleconpad seronflitiohellfl B ralatidh Sof i@ FLhere is
I mpl erren&}hd annu;fe% of the ack t data_wthin the FIFO nenory. Since it
beconmes URAELEEs ey "H red1§e§15‘r¢(§tmanataﬁbthattdnetﬁél-‘@ajmcmﬁ)ay 11

7ol 1 ovi g GRes @%sﬁ?%?.pdckeﬁ 482‘1%&8. witetSRany'in t%‘%ﬁ@ﬁl@s ghimparhendcket
data duetho b, equald bn! analo i NeiblehDALE) Yollu e iosepl bed pperation of

t he conpar.at or 12. Firstl y, the co
i nst ancewibhie thenBEFO nmhetrynﬁm’ow it bé@@ﬂnﬁe@euﬁﬁ@cé%fsaﬁ-ﬁ?ea ISBPUbPESHEL

data. W‘ﬁgeg hneo g?]!ltvleoerllt (l?he FIFO memory 11 yet of the packet data, it 1
is also
suitable that there is prohibited the following write operation in relation
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
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.

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 the 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.

Subsequently, the comparator 12 compares the above comparison value



the PID is unsettled and the position information (pointer) of the PIDis

I ncluded in the packet data, there is taken in the position information.
When the position of the PIDis fixed, there is established beforehand the
position by for instance, the host CPU @ﬁot illustrated). In all cases, the
conparator 12 counts the data nunber fromthe top of the input packet data
to be detected the data of the PID section. Wien the input data arrives at

t he posit wabhdhetfies tRlvBrd tofieh e GNP A E ares a,val ue. (here val ue of
PID) of the ingijtt)hpacket data wi t,ﬁﬁ%@gﬁé@e@fﬁﬁﬂ%@%m#ﬁdﬁ frcomgbl| e
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isthefiESt word to the conparison value table 1 nrela t o' ¢he
first one WorPBParatoPIL3 cogiparasu tne | gompheisoonpalas betﬁ?n@@%l?st the
above conp@[{]&lﬁpn \(/)%I ue 52 Wi gh the first word of the PID, consecutively
directing that it rd-  hBUSeBRA comarater t h3 comymries obhe aPi® tiapl @k to
obt ai n coffakk iaya Thep, the conparator 12 conpares the conparison
val ue obt ai nedﬁ\?\nﬁgllﬁn%/hgé&?%tehcoﬁg bt d¥OFuS UEHRSSEBPRYarast otestzilshpabese.t he

PID in evdoreover,rfspiondhige) eng f syccess{ vel y as descri bed
above. reover, for instance, ?{ﬁégr%gpp%g‘ésrﬁﬁ?més Bngsobachgo

obj ect t d?€ BEi{ikent beforedfardbartthe dbrbParEeRPR S0 | le 13. The
conpar atog 12 conpares the whol e datg of the Ié:%n%e%)\rd?si(ﬁ '@%}Ql}gng%%}"%tom

with the P EPIREEHEhenwhokpdetpatkbe coatpariVhewadnt yabhel § WAgLaes PHbh any

data, nagR¥n E\Qgri onlty thﬁ EIéP agr E’% therewith conmpletely, thus

conmuni cating this Stat'ePR6XEhdaHar FoOR 1N 1thepe aggresal Inith they @qual ity

si gnal ouipukled HA t o] ra 12 represents that it is in the mdst
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therew th corfpl etely, or that the PID disagrees ‘}@5&%1 ¥héhe wil |
be descr iR Y¥esiadroiiputhed Ft&@ tharesshgarhtor 12 represents that it is in
the midst of comparing operation (it is included waiting period during
when the input packet data does not arrive at the PID yet), or that the
PID agrees therewith completely, or that the PID disagrees therewith.
Next, there will be described operation in the FIFQ memory 11
using Fig. 5. |
When there is the write demand in terms of the memory 21 as
being dual port memory within the FIFQ memory 11, the write control
section 22 causes the write operation to be implemented in terms of the
Memory 21.7 At this time, there is referred to the write pointer 24 as the
write address, after completion of the write operation, there is increased

the value of the write pointer 24 by “1” (one) in accordance with the

Instruction of the write control section 22. There is operated the read

operation ; ] .
beration 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 t(;
the memory 21. At this time, there is referred to the read pointer 25 ag
the read address, after completion of the read operation, there ig

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



~using Fig. 5. Wen there is the wite demand in terns of the nenory 21 as"
bei ng dual port nenory within the FIFO nenory 11, the wite control
section 22 causes the wite operation to be inplenented in terns of the
memory 21. At this tine, there is referf8d to the wite pointer 24 as the
wite address, after conpletion of the wite operation, there is increased
the value of the wite pointer 24 by "I" (one) in accordance wth the

i nstruct i Bre dhsthectven tef eRAt FOld S@GELON s@RtioINBRE (S _Opgr ated the read
operation in accordance with the read dersféﬁtéio?;rg% tl"lr[u%reex 48als sderoted
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i ncr eased thép\%}g u\gzhi)Jl ?‘ﬁggge‘é{ﬁltﬁopﬂ]t@ﬁrz%‘i Buads tootte vialmacgortanggwi t h

13 the i i f - t i 23. Here, th i d ted

Soant 1ty o U 2an tabrd B S6RC0 TN A81a 36 Wi Rearng L hendsqtentiyehy.

bet ween tR8dvainteobfestidh @ POboS ‘ﬁrotggg?}pgottps r;égldf(ﬁeergf@&lhﬁad poi nter 25.
equal s

When t he val ue glthetbwrite poi nt er 1e of the read
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conpar at of fﬁlpﬁ?—‘i gaclkst datamt Keiscbrmpardam noperadiaiimihieed Wét}[}%‘:%?t
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however, when thge (gijflf er(grg’gghgg? \Algeln% wg?@ Rtdke Dperahior e tlead
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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

when the data is the desired data (packet data in which the PID agree;
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 o;

“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
into the FIFQO 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 operation when such the equality signal is Inputted
In the PID filter circuit, the comparator 12 counts thc;
corresponding length of the data from the top of the packet data to be

Implemented the comparing operation. The comparator 12 remains the



when the data is the desired data (packet data In which the PID agrees
therewith conpletely), 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 PIDldi sagrees therewith exists), there
I S superseded the data witten in the menory 21. The annul nent of the data
Is realized such that there is subtracted correspondi ng nunber of the data

b packat dotaheithen, l.peof, th i i nter 24.
NbI Over | Ty B O RO YERIP e B TSy Basncarmbe i

Mor eover, . C nectggivn}itqr_ltgl certain }imgput pac
isthepk‘k‘gg enay it thnppatkeydaed is heckd ment,~ Wien
there is bgtfﬁgﬁ& I’éo revent further s'?orilng S%éﬁgngteggqght%at%m&?%

menory 11°W pE&EBi M atbeee idatupeiseded e Yakheir $AnREERAYE, the
section 22 does not execute-the

contl g aiorh AR (HHIr Lt convrol sespion 22 dece ot 'eiecitd
L7, Chanselod e, camarshas 32 U3 SOULSeaN 1o | enoll o Tre
; shoodot 02 i (Rl PSEY,

whi | e thecro?n]%)% super seded the data if unnecessary. ere
posi tion of ¢ he "PIDYWUeHIAM kbe vaokearidanaalse tahdets, eHerd i irﬁpﬁ?& & of

I mpl ementgha packet filtering w thout changing circui
Fur t her nor e?cozfiid??éystohgfﬁg (?%ﬁﬁ RBF TPERP 8B ke e veBnihenistow e bassily et Hen t he

1|‘act tha&ht?gegiq(;orrp%iéson val ue tablge 13 | Seg%:'ﬂar%feg}e %\;@” ?H%W@ﬁ &
ength o FER predarigedgeirctiteseles scarcely changed circuit scal e.

Fig. 6 is a block diagram showing a configuration of a PID filter
circuit according to another embodiment of the present invention. The
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 11A, and 11B which FIFO memories are controlled by the
equality signal from the comparator 12 and to which the input packet
data is inputted, a switch 14 for allocating the input packet data to either
one of the FIFO memories 11A, and 11B, and a switch 15 for selecting
either one of the FIFQO 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.

In this PID filtey circuit, when the switch 14 selects the FIFQO
njlemory 11A, the input packet data is written in the FIFQ memory 11A
simultaneously, the PID included therein is compared with the value o;

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

because the switch 15 selects the FIFQ memory 11B. When the input



" Fig. 6 is a block diagramshowi ng a configuration of a PID filter circuit
accordi ng to anot her enbodi nent of the present invention. The PID filter
circuit showmn in Fig. 6 is conpared with the PID filter circuit shown in
Fig. 4. The PIDfilter circuit shown inm#gig. 6 is provided with two FIFO
menories 11A, and 11B which FIFO nenories are controlled by the equality
signal fromthe conparator 12 and to which the input packet data is

i nput t ed, t he i nput_ packet data to either one
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menory 13Bek¥h ' 5 cket data .witten i g FIFO nenory 11B is
necessar% gackg&tggftasa%‘qﬁgkeéa%@%s%é;gsé\%tlw Ogﬁ},lerlbiﬁfdsbénﬁ‘f@\tb&dsen isy the

equal i t yespghhd of bbi s@ﬁicﬂéﬁtth@%éé}@t%&_read out fromthe FIFO nmenory
11A to be outputted y way of the output packet data. When the input

packet data writferddaeriiddeabb?® mecmrdinglhd ilse wras ket dat.a,
there is su&)erse(% d the data within theéFI FO ngnorflﬁﬁiﬁ?&l}gr%%f ﬁLtgteg ddson,
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unsettl egyyid ieSnt aa?ﬁgl e of being e{ ected the packet data. As descri bed
above, acebrding to PHEREMS O PEnthd fompeYisons vateadwoilt titee input

conpari spackel deth! eHbHBrECEPEA! IR WHEe A 3BECwH20 Bngth of the PID ic
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
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 to the present invention, with respect to
the input packet data, there is remained the packet data within the FIFO
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

the packet surely without necessity of change of the circuit or the like.
While preferred embodiments of the 1vention h

ave 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 foilowing claims.



“inplenented the conparison of the conparison value with the input packet
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2. 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 FIFQ memory does
not execute a read operation until the time when said imput packet data is
discriminated as being necessary one, while when said input packet data
1s 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

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



~value of said PIDwith the conparison value taken out in every one word by
one word. 2. APIDfilter circuit as clained in claim1, further conprising
a FIFO (First-in, First-out) nenory for stor ng there n said input acket |
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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

independently;

a write pointer for maintaining a write address in terms of said

dual port memaory;

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

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

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

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



“outputted fromsaid one FIFO nenory while changing said first and said
.second switches. 5. APIDfilter circuit as clainmed in claim?2, wherein
said FIFO nenory conprises: a dual port nenory which stores therein said

i nput packet data, and which is capabl%ﬁof executing a wite operation and
a read operation independently; a wite pointer for maintaining a wite
address in terns of said dual port nenory; a read pointer for maintaining
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output it to said read

7. An FIFO circuit consisting of an FIFO memory for storing

therein an input data in accordance with method of first-in first-out. said

FIFO memory comprising:

a dual port memory which stores therein said input data, and

which is capable of executing a write operation and a read operation
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;

a write control section for controlling a write operation in terms
of said dual port memory, when there is implemented the write operation

1t causes value of said write polinter to be added by “1” (one), and when

there is inputted a control signal denoting that said input data is

unnecessary one, it causes value of said write pointer to be subtracted in

accordance with data quantity of said input data; and

a read control section for controlling a read operation in terms of
said dual port memory in answer to g read demand from external side

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

read pointer to be added by “1” (one), while when said mput data is less



c'ontrol section as being data quantity within said dual port menory. 7_ An
FIFO circuit consisting of an FIFO nenory for storing therein an input
data in accordance with nmethod of first-in first-out, said FIFO nenory
conprising: a dual port nmenory which stqores therein said input data, and
whi ch is capable of executing a wite o&egration and a read operation

i ndependently; a wite pointer for maintaining a wite address in terns of
said dual port nenory; a read pointer for maintaining a read address in
terms of $hid priddtepaiinateERile, thewei {sen6fNhi b nidtteldohd %aﬁogé&oa{ﬂi(')ﬂg a
wite operation in terns of said dual port nenory, when there I

i npl ement sggardensiafeadderard depnand. causes value of said wite pointer to
be added by "1" (one), and when there is inputted a control signal
denoting that said input data is unnecessary one, it causes value of said
wite pointer to fe subt ed.in. accordance with data quantity of said
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claim7, wherein there is provided with a subtracter cal cul ating

di fference between the value of said wite pointer and the value of said
read pointer, thus outputting it to said read control section as data
guantity within said dual port menory.



