-SERiAb—ACCESSED MEMORY DATA ACCESSI NG Cl RCU T | NVOLVI NG LOW OPERATI NG
CURRENT, AND METHOD THEREOF The -present invention relates to a

Seri al - Accessed Menory (hereinafter referred to é??%ﬂ%e%ﬁﬁg?ﬁhcessing
circuit involving a | ow operating curren and a nmethod thereof, and
particularly to a SAM data accessing circuit and a net hod thereof I n which
the peak -gpgh 'ﬂ-amés%ﬁ eﬂmeﬁybbm@paxééwsxﬁeedimwnfmmma sy Lhe
data outp I ng rom ea € operating cuarren
reduced bopppRa _' 3 Anu(1'ywo-f HEREOQORNEcessary current durlng t he
serm@L accessi ng. GEneraIIy, In a dual port DRAM a first port has the sane
structure as that offHdepresemt DRM&htion redatwms twra Serial-Actiessed
serial data register and a circuit for inputting/outputting the data in a
serial naMewmoryU(hereinestexr mefedied tuals SAN)atlaper acbRaRing cap‘aiulé: of
outputting the data in_an independent nanner, and the data accessing is '
carri ed oanvpﬂmaqy14thﬁuapegamﬂnquurx¢ntrasdla1meﬁhqdm¢bemepf and
consunpti on becones seriously high conpared with the nornal

Ther ef or eParticndazly Ber@ DRAMI idatay aecrepding, cﬁﬁl@fmiﬁgaaldsem mhod

problemin relation to Lhe nsu tlon coqggred w th the normal
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time
%4 the consumption of the unnecessary current during the serial

accessing.

Generally, in a dual port DRAM, a first port has the
same structure as that of the normal DRAM, and a second port
consists of a. serial data register and a circuit for
inputting/outputting the data in a serial manner.

Unlike the normal DRAM, such a duai port DRAM is capable of
outéutting the data in an independent manner, and the data
accessing is carried out through the dual port, with the result
that the power consumption becomes seriously high compared with -
the normal DRAM. | o

Therefore, if the dual port DRAM is to be kept from
giving a serious problem in relation to the power consumption
compared wiﬁh the normal DRAM, then it is necessary‘that the
data accessing bg carried out with a minimum power cohsumption.

An object of the preéent invention is to provide a
SAM data accgssing"pircuit aqd a methoq thereof, in which the
power consumption can be réduced.by Separating'the data sensing

time and the data outputting time.



.2 According to one aspect of the present invention there is provided a §A’M E
data accessing nethod involving a | ow operating current in accessing the

data which is supplied froma RAM port nenory array through a transmn ssion
gate to a SAM port nenory array to be stored therein, wherein at the

falling edge of a serial counting cldck signal, i.e., at one and half

cycles before.the outputting of the data, the data is sensed fromsaid SAM
menory array so Ageoxdingietdatene oaspectoradil theapriessntscihventdbna

pi peline type two-section buffer; at. the falling edge of the serial

count EREXE dék PXQHed ja SAM [dath| gcesss ing brethed t imvolvpogt angowf t he s
data, the data stored.in said first section of said two-section buffer is¥
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| nput cgéhiy BéfSre ERL | bieputPing Bl tHeNGaae 43l P! {£9sLREQYIN said
i nput/output gate and an input/oufput line; a data o _
from said SAM memory array so as for the data to be stored in
a first sectioﬁ of a”pipéline type two-section bu-f_fér; .' : e
| at the fallihg '.edge of the serial éountihg clock
signal, i.e., at half_' éycleé before the outpht_‘t-:_ing of the data,
the data stored in Said? first section 6f said two-section
buffer is transferred ‘t?;olé. second section of said two-section
buffer to be stored therein; and
at the risihg: édgé of the serial' -cbunting_/ clock
signal, the data stéréd in a second section of séid two'-séction
bﬁffer_ is outputted.' '. . | |
Accoi‘ding to a further aspect of the invention there
is provided a saM data accessing circuit involving a 1low | \.;
operating current, comprising: a serial counter fio'r{ putptittihg' :
a serial address by counting serial counting él'oék_ signals;
column decoders for selecting an input/output gate; ari_
input/output sense'-amplifier_ for ampli'fying’_' the 'da_ta' supplied
through said input/output gate and an ihput/Outp'ut' line; a data
outputtihg buffer f_pi:ﬁ suf:bi’ying’ to an 'input7oi1tput path the '~
data amplified by said input/output se‘n'se-amplifié'r; a column --
predecoder for outputting a column de'code'r} seliect'ing_ signal

after receipt of a serial address from s'a'id'se'ri.al cduntér;- a



Butbut{ing‘buffer for supplying to an input/output path the data anplified
by said input/output sense-anplifier; a colum predecoder for outputting a
col um decoder selecting signal after receipt of a serial address fromsaid
serial counter; a 3 serial decoding disabling circuit for outputting an
enabling signal to said colum prede8oder after receipt of a seri al
counting clock signal, and for outputting a disabling signal to said colum
pr ede®fiiakhfdecoding gisabling: sixion] tsifipml outputting aahi epabling t; and
a-trackjng circuit for outputting a tracking signal after receipt of a

seriaSiIRmMt i kg S selwan pre ero afkey oreceinti Qfitaosepial
sense-anpl | ier,f fornping_a layout in the same formas that of the |ayout
of th& 9% ﬁcﬁeﬁﬁggglvhéquﬁﬁqiQRfRﬁtQ%Qﬁﬂﬁd@lﬁéhﬁﬂpﬁgséEBéQ si gnal
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before supplyin ata to the 1 nput put” pat h, to ou At talfrom
the sepfhFeshi 8Pdat o ictntdAdd £outbuf FHEhs8dahp?i Fiakdnal -
Enbodi ments of the present inventio#\M%ﬁEEK£§$E§%escr#%ed? %;gwééng
exanplsy Wérdmimy i clepPou® iRCtRECOMRENYbPH as that of the layout of

. the signal path between the inputting of a serial counting
~ clock signal and the supplying of the data from a SAM port
memory array to said input/output sense-amplifier; wherein a
pipeline type two-section buffer is adapted to store in a first
section data sensed from the input/output line one and a half
periods before supplying data to the input]output path, to
transmit the data from the first section to a éecond section
half a period before supplying data to the input/output path,
and to output the data from the second section at a rising edge
of the serial éounting clock signal.
N Embodiments of the present invention will noﬁ be
| described, by way of example with reference to the accompanying
drawings, in which:
Figure 1A is a timing chart showing the outputting
of data after carrying out a serial accessing to the data of

SAM according to the conventional technique;

Figure 1B is a timing chart showing the outputting

—_ of the data after carrying out a serial accessing to-the sSaM

data in an improved manner according to an embodiment of the

present_invention;



drawi ngs, in which: Figure 1A is a timng.chart show ng the.outputti:ng of
data after carrying out a serial accessingto the data of SAM according'to
t he conventional technique; Figure 1B is a timng chart show ng the
outputting of the data after carrying out a serial accessing to-the SAM
data in an inproved nmanner according £p an enbodi nent of the present
invention;  Figure 2 illustrates the 'current val ues neasured. during the
SAM dat a accessi Rigure cit jddustyatesortheg aurnent cvaluesi greasuxedni que
and according to an enbodi nent of the present invention in a conparative
form during;gheeSAM; dakappscrssing: andoruiruihing acrexdingteitheit of G

-an enbodi nent ,of the present ‘i nventi-on vol vi ng | ow, operating current; i
Fi gur ecﬁannﬁlPPﬁ’?h&eﬁ%%ﬂ%cﬁR RERRE AR %sEPngnaﬁHbBﬁﬂﬂ?ﬂti RE oth€he  SAM
data involvipg.a Iow.o erati_ng current, accordi ng to an enbodi nent of the

Fi ipyenti Rprakiy

pr esen®* FRGBHt 2BY®" gt & CPMRRFALING ¥ ed circuit illustrations of

br edecoder of | 55Eers 43R Bretio Uil ¥ Thof dap adbng g o, G,
an circuit of an embodiment of the present invention involving low
operating current; _
Figure 4 is a timing chart s_howing the accessing and
outputting of the SAM data involving a low oﬁerating current

according to an embodiment of the present invention;
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'I'/0 sense-anplifier and an outputting buffer. Figure 1 illustrates tining
.charts showi ng the data sensing tinme and the data outputting time in a dual
port DRAM Conventionally, as shown in Figure 1A, the data is sensed and at
the sane tinme outputted at the rising egdge of a serial counting clock
signal SC, and therefore, at the porti -where the data sensing operation

and the data out-putﬁii%&@@esatbowaafeoasﬁmaadgj}r&it ah&tl%t&ia%i dge

of the clock signal ~the .peak-currents are ov apped ‘as shown 1 n Flgure

2 hy theogothé tiraekingeegRrultobtREBLEEAYYab86aCAS AYshBE iRgRkiTeuient -
Thespresent invention is for preventing -the increasé of:the peak currents

caused bandhehd Bolwie Predssodee e Pigube $gnahag operation and the
outputting operation. As shown in Figure 1B, a data S1 to be outputted is
accessed and sense-Fiayte {8 ellsi a ddtatledacidchityd¥udefattohh€or an
outputting, i.e., at the falling edge of the clock SC  and then, the data
d s stored/Pnsense-ampldcfiemn and an voutputting bbefferby a pi pel i ne net hod.
Thereafter, at the rising edge of the clock SC " the data DO which is stored
in a second sectiofigunend gildaistrates reiming ¢haxtsshewing theodatane
and hal f cKcLes s outputted. Then, at the falling edge of the clock SC a
new dat aSehséng £ime,apd thepdatacqubkRutsipg time: dn; AcdpalsportcPRAM. of

Conventionally, as shown in Figure 1A, the data is
sensed and_at the same time outputtgd at the rising edge of a
serial counting clock signal SC, and therefore, at thé portion
where the data sensing operation and the data outputting
operation are overlapped, i.e., at the rising edge of the clock
signal SC, the peak currents are overlapped as shown ih Figure
2 by the solid line, thereby problematically increasing the
peak current.

The present invention is for preveﬁting the increaée
of the peak currents caused by the simultaneous occurrence.of
the sensing operation énd the outputting operation. As shown
in Figure 1B, a data Sl to be outputted is accessed and sense-
amplified in advance at 3/2 cycles before the outputting, i.e.;
at the félling edge of the clock SC, and then, the data is
stored in a first section of a two-section buffer by a pipeline
method. |

HThefeaftef, at the rising edge of the clock Sc, the
data DO which is stored in a second section of the pipeline
ygffer after being sensed before one and half cycles is
outputted. “ | N -

Then, at the falling edge of the clock SC, a new data
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the pipeline type buffer, and the data S1 stored in the first section is.
transferred to the second section, while, upon arriving to another rising
edge, the data S1 which has been stored in the second section is outputted
as a data DI. Thus, for these enbodi nents of the present invention, the
sensing tine and the outputting time §or the serial data are different from
each other, and therefore, as shown by solid lines in Figure 2, the peak

currense arse shxsqaed,sedmpn.lhﬁﬂ.eayanat suppld ed ponethe obinabt sectden @fsi ng
effect. As described above, the present invention is directed to decreasing

the powiwe gdpaiine kyvps lw@ﬁmax m@dtmo@%hasﬁasﬁhgrsgeﬂ-at the Fiasthe datgp
outputting operation, and the.present - invention wll be described ina ™
furt heseshian isf eﬁ?ﬁ%f?’ér@gﬁpest@e aﬁ&cﬁ’mi:l gertion; | |whilew cMPON: 1 cui t

enbodl AERLDI HESRBSERET, Fadith PatRy cEb Eﬁe%e”eé“a%taééﬁ”%é.”%ée&aQ_ RAM
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3; colum deco err] ‘tor .output for gating an I nput/ out put

gate (h&-eb%iﬁéféh@%rﬂd‘%fabﬁr otﬁ&gaiﬁ'& ﬁ{éféféfée'ﬁ o Kyl $orsa PSA

fromthe col um predecoder
lines in Figure 2, the peak currents are dispersed thereby -

obtaln:g.ng a power cons_umpt_ion decz_'eas-lng. effect.

" As described above, the present invention is directed
to decreasing the power éonsﬁmp__tibn' by separating the data
sensing operation and the data outputting ope-rati'on,' and the
present invention will be described in _e further detail
referring to Figures 3 and 4.

Figure 3 illustrates a eir'cuit_" for 'sefia'liy 'accessing
the data of the dual port memory according to_ an embodiment of
the present invention. Here ' refe’rerice code 1 indicates a RaM
port memory array, and 2 indicates a SAM port array.. ' . W

The SAM data accessing circuit comprises: a serial
counter 3 for outpu,ttirig a serial address SADDRi .after receipt
of a serial counting clock signal SC; .

a column predecoder 4 for outputting a s_eg-_ial address
PSAi to column 'deé:o_dl'ers 5,-5y after decoding the serial address
SADDRi supplied from the serial couhﬁe_r 3;

colunn | decoders 5;-5y for 'butputting ~signals fof -
gating an 1nput/output gate (to be called herelnafter I/0 gate)

after receipt of an address PSAi from the column predecoder 4;



d tracking circuit for outputting track signals TRACK to an I/O )
sense-anmplifier 8 to the colum predecoder 4 and to a serial decoding
disabling circuit 6, by tinmng by use of an equivalent circuit path the
time until the colum predecoder 4 predecodes the output of the serial
counter SC starting fromthe falling.gdge of the serial counting clock
signal SC, until the colum decoders Jerr] receive the output signals aof

th | d . 3 . L/ > S ad til th
e colum predecpqen ok i$y e%fég%afzb% Scﬂst?}elspﬁ{er? heat 85LRd1 OPHABRE | e

data stored in the SAM port fromthe RAM port nenory

disabling circuit 6 for outputting a serial decoding disabling signal to

the colaumerirarastiing aiisdbInnpidiraiit 6prbyl thwingivy akeckesagnal SC
and for outputting a serial decoding disabling signal SDD to the colum
predec edprivadritercirewipt path atheatimeg unitdilaltheRALS dmmwnpréedetodeki ng
circuit; an |1/0O sense-amplifier 8 for anplifying the data supplied fromthe
SAM port predecaiashrtheyglouikput/ Ofgthe sediad counteneSCestartingyfrom col um
decoder [err]; and a data outputthE buffer 9 for outputting to an, :
i nput / ddnep Fialirie edpe ©Ofc thet geniplli counting: posknsdgnadpfCsi wntilere, if
the output data of .a row sel ected fromthe RANlﬁgrt menory arrgg 1 consists
of N bih® FREWRREeRRRABEE Sn~One TOSRHVRFRY| GHEPRENS&IGRatg of the
column predecoder 4 so as for an I/O gate'to be selected, and
until the data stored in the SAM port memory 2 is supplied from
the RAM port memory array 1 through an I/O line ﬁo an I/0
sense-amplifier 8;

a serial decoding disabling circuit 6 for outputting
a serial decoding disabling signal to the column predecoder n
after receipt of a serial counting clock signal SC, and for
~outputting a serial decoding disabling signal SDD to the column
predecoder 4 after receipt of a tracking signal TRACK from the
tracking circuit; | o

an I/O sense-amplifier 8 for amplifying the data
ot supplied from the SAM port array 2 thfough an I/0 gate and an

I/0 line selected by the column decoder sl-sn;tand'

a data outputting buffer 9 for outputting to an
input/output buffer 10 the data amplified by the sense-
amplifier. '

Here, if the output data of a row selected from'the-

“RAM port memory array 1 consists of N bits, then the number of
—- the required column lines is N. - ' -
Now the operatioh of accessiné'to the data according

to an embodiment of the present invention will be described

referring to the timing charts of Figure 4. If the data of the



Now t he operation of accessing to the data according to an enbodi nent of °
the present invention will be described referring to the timng charts’of
Figure 4. If the data of the RAM port nmenory array is to be serially
accessed, then the data of one row of the RAM port nenory array has to be
sensed, and the sensed data has to be f®ansferred through a transferring
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Figure 4, when e sl gnal e serial coun

|5 activehed ¥l the? diuTpd: Urday H%id UNaRSed serial address
si gnal S?DDRI of _%Itt:‘l.gu_re ' B_zﬁ%g{%@r&l urma%)re?{lecoder 4:.gAt the same time,
the serial decadi ngslhS3bkiag binting CIVEWEiFrAISEST a6 deppliea greabdl i ng-.
signal SDD (refer to the timng chart of Figure 4C) to the colum
predecodah efterfdd cohtroldeg, tolte seidl couRdeIOdsr thensthReadetialn
order to decode the serial address. Then, the columm predecoder 4 decodes
t he addr esantiegned SAQDEntialdydeyenerstem| geripledmddriedss aiigralkaidinss
signal PSAi to the columm decoders 51-5N after. a time interval t2 (refer to
the tin eyderatp cauSegseguaffialhgenevatiionsdef witysalicfor gelhecting
signals for o ' o I L o : .
J one of column lines in accordance with the clock signal sc.

-

v/

As shown in Figure 4, when the signal SC is at the o
fal.ling edg'e; the serial éounter 3 is activated af_te_f é' i_:i-_.me
interval t,, and supp_J.ie_s a seri'al address signal SADDRi of
Fié;ure 4B to the coluiuh predecoder 4.-.“_ At tl;ie same i:ime,. the
serial..decod.ing disabl_ing circ__ﬁit 6 _oﬁﬁpﬁt_s_ a sefial decoding
disabling signéi SDD (refer to the. _'til.h-i_nq_cha.r{: of Figure 4c.)-
to the cdlumn :pr_e_decode_r 4, and : 'thexjéfore ' thé column
préd_ecoder 4 is e'n'abl.ed in order to de’éodé the seri_al address.

'I'he_n, th'e colunmn pr_edeccder_ 4 decodes thé address
signal SADDRJ‘. in érd_er to suppiy a. pﬁédecoded ser_ial address v '
signal PSAi to thg_f:olumn decoders _. 51;53. after a time inteﬁai _'
t, (refer to the t_liming chart of Figuré 4D). |

The column .decpd'ers_ 5,~5y ".g.e'_ner_at_e_ signals for
selecting an I/O gate after receip_t of thé sérial address
'si'gnal PSAi which is predecoded _.by' the column pr;decodér 4_..

- .. If an.I/o gatef.is gated by the output s-:i.gﬁals of 'f:he
column decoders 5,-5,, then the data whi_ch. has been transferred
from the RAM port memory array 1 to. the SAM port memory arfaY '.
2 through a data tfansmi’ésion gate is pﬁfput,f_ed through the .I/O



seletting an I/O gate after receipt of the serial address signal PSAi which
I s predécoded by the colum predecoder 4. If an I/O gate is gated by the
out put signals of the colum decoders [err] then thedata which has been
transferred fromthe RAM port nenory array 1 to the SAM port nenory array 2

through a data transm ssion gate is o& putted through the 1/0 i ne.
Meanwhi l e, the tracking circuit 7 is r_timng by use of an equival ent
circuityjgpdh the tine interval [err] (i.e., [err]) which is required for

the operations during the period when the data transferred to the SAM port
meno{y array 2 i sMeafwhitd,! kheugtrackingOdirtmit 7 his| £6rseinmdngyy fier
8. Specifically, this tracking circuit 7 is for: timng the time interval
[err] wiBelof saneegraivalént citrpuiti pgth thei slimeddntesvadDRR (Hy. &.he
serial counter 3 after receipt of a serial counting clock signal SC timng
t he ti rigstaridddl;+Heg) wehithi $sreeguixed ffor e openations ducintedheeri al
address signal PSAI after decoding the serial address SADDRi by the colum
predec@iiriad vhen n‘gh?h@af-ﬁn‘érﬁnﬁgFVEPdt Bo( EhecFANOPPEE WEMOTY @XFaY of

Figure 4E) which_is required for gating an 1/Q line after receipt of the
pr edec Rl sEWPR 188 Ebroughy an 1%96\1153)* tHR EheutOqEengeanniifiexr g

roqui r & 1 SPOSYERERITY A s RS ELREREE O 4 TOF L REIRIAR I 1 or
8 aftertJI__ntPee qgtt%zjvs_aldiélpa&rﬁggﬂ ti@r %‘e‘{{h{}‘&i S?LE“OQP@;M‘&% a serial
address SADDRi by the serial counte,f 3 after receipt of a
sér:_i.al counting clock signal SC; timing the time interval t,
which is required for outputting a predecoded serial address
signal PSAi after decoding the serial address SADDRi by the
column predecoder 4; timing the time interval t; (refer to the
timing chart bf Figure 4E) which is required for 'gaﬁing an I/0
line after receipt of the predecoded serial address signal PSAi
by the column decoders 5;-5y; and model]_.ing the timé t4 (refer
to the timing chart of Figure 4F) which is reqtiired for
supplying the data through the I/0 line to the sense-amplifier
\_/ 8 after the data is dispatched through the selected I/0O gate
from the SAM port memory array 2, in each case by use of an
equivalent circuit path. |

Thus, after the time intervals ty=t,+t,+t,+t,; are
tracked by the tracking circuit 7, if a tracking siénal TRACK
of Figure 4G is supplied to the I/O sense_-ampiifier, 8 to
activate it, then the I/O sense-amplif'ier' 8 senses and
amplifies the data supplied-thfough the I/0 line, and- supplies
a serial data to the data output buffer 9.

Meanwhile, the tracking signal is also supplied to
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fromthe SAM port nmenory array 2, in each case by use of an equivakent _
circuit path. Thus, after the tine intervals [err] are tracked by the *
tracking circuit 7, if atracking signal TRACK of Figure 4Gis supplied to
the 1/0O sense-anplifier 8 to activate it, then the 1/0 sense-anplifier 8
senses and anplifies the data suppl j@l through the 1/0 line, and supplies
a serial data to the data output buffer 9. Meanwhile, the tracki ng signal
is althe msniikdécodingOdisablingatireaiti ag dhaathereforie;Uidt Gy and
therefore, after a data which is anplified by the I/O sense- arrpllfler 8 is
supplai St wirichiais 2auppifibdf byr tbead/Oheenseralipduities s the serial
decoding disabling circuit. 6 outputs a high state disabling signal SDD
(Figure 4C) to the colum predecoder 4 after a time-interval [err].
Therefore, as shown in Figure 4D, the colum predecoder 4 is deactivated
‘because of the serial address signal shifted to a high state, and the
sensing operation as. described above is.no |onger carried out. That is,
until the next falling edge of the serial counting clock is arrived, t he
operation of sensing the data of the SAM port nenory array 2 is stopped.
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After the termnation of the data sensing operation as described above, if
the rising edge of the clock signal SC arrives, the data whi ch has been
sensed by the above menti oned manner and stored in the data output buffer 9
before one and half cycles fromthe tine [err] in figure 4A is outputted
through the 1/0- path 10. of course the ddta sensed shall be outputted

B e a. Hopfie C%cﬁ'fﬁtehfq’a%s SEpin hur Sgu%"e § b %%Y?@rﬂr@e:l . e

b he d
WL ipe pr oot e 81RaB1Re pefanfifoe IRkt L oo | O%aa
S pocs - a%%“ﬁmﬁi‘?man%&%‘#ﬁﬁ? fetne ?%f‘ﬁrr‘ "Erddbaoats' i°
according tQs Hvale PrﬁéPéfé?élegﬁt hdth ' %f%‘”el“dﬁedthe

referring to Frgure 4 en a dafa 1s supplie to the

|/ O sense af@ldhnh erpréd‘ec!di!itv.»l /@ lide de%dﬁ‘(@&@%&@&ﬁb&t eéf thd hgeghiahe
of . the power source voltage Vcc, then the developing tinme is extended, and

the currentaddeess t ighall t bmlfeeasteds (@ohighowstaté, t hendAMHeOr tseﬁeringg
t he extended tine period. However, in inhibiting t he consunption current
accordi ng tapét&tbmﬁsastdesathbednabbhe L&Onbi dengeroparriied out.
| | That is, until the next falling edge of the serial

counting clock is arrived, the operation of sensing the data
of the SAM port memory array 2 is stopped.
' After the termination of the data sensing operation
as described_above,.if the rising edge of the clock signal SC
arrives, the data which has been sensed by the above mentioned
manner and stored in the data output buffer 9 before one and
half cycles from the time t, in figure 4A is outputted through
‘the I/0 path 10. Of course, the data sensed shall be outputted
after one and half cycles from the start of the time interval
t; in Figure 4, and this can be illustrated as Figure 1B.
N A detailed description about the data output with

reference to a detailed circuit illustration will be provided

afterwards.

Thus, it became possible to separate the data sensing _
time an& the data outputting time in accessing to the data of
the SAM port array.

Meanwhile, another method of decreasing the current
according to an embodiment of the present invention will be
described referring to Figure 4F.

When a data is supplied through the I/0 line to the



~a time period as long as the |/O sense-anplifier 8 can sufficiently devel ép
the 1/Oline as shown in Figure 4F, and the rest of tinme is used in °°
carrying out the precharging. To describe it nore specifically, in Figure
3, if the I/Oline is precharged, then, in order to inhibit the DC current
di ssi pation, the decoder circuits 4, [l2r] for gating the 1/O gate are

S’iﬁi‘é‘g ! ﬁgz/%? s%”%ﬁé‘%g%fneﬁ?%agﬁa%'fhggﬁ L) e:eref‘éﬁevsfe?eﬁh%@fa lre:zyaéxmedand
E’L the G671 AT o SRR, 8 g té Seur | soher RoLbRSs Tk cordhg Hur

t ta
out put . SIS g@lﬁ?‘*ﬁ?@ srugig réﬁﬂ%aﬁ%feﬁg%%&‘.*%& 15 S hstt}?e o
1St g duDot gl S6uf 58 b {shlicpbeL a-2hg0esa" Sictboflod HiE 3.

In this T a serla dec na Ilng srgna
S &upp(}g@plgé omthe serial decoding disenabling circuit 6, then.the colum
predecoding circuit 4 is enabl ed to decode the serial address signal SADDRi

supplied from the pewégerFoudher ighiBitdihg OthBU! coneUmpBicie! iciirwsil ess
signal PSAi. On the other hand, if a seri al -decodi ng di senabli ng si gnal

of a hi gicadrding steuphei. pd-ssblmkn irventdlomyn thede/0dkiné iis dipemnatded,
so that the operation of the colum predecoder 4 should no | onger be
perforrrai tJ.me ‘period as long as the I/0O sense—ampl:.fler 8 can
sufficiently develop the I/0 line as _sh__-qwn_ in Figure 4F, and -
the rest of time is used in carrying out '.ﬁhe 'precha-rg-ing.' -
 To describe it more spec:.f:.cally, in F:Lgure 3, if the
I/0 line 1S precharged, - then, in order tq inhibit the DC
current dissipation, the decoder clrcult 4, _5'1-5,, for gating
the I/O gate are fdisabled by means of the disabling clock-
geheratéd from the serial decoding disabling circuit 6;
described above.. Therefore, the I/O I_ine' and the deceding
circuits are operated during the period from the falling édge |
of the sez_'i-al counting signal SC ‘Eo; . thé termination of the
.sensing. Dﬁring the rest of the period; all the seriél - -
acéessingﬁ circuits except the data output-btiffer_ 9 are disabled |
by the disabling cifcuit SDD. _ .

Figure 5 illustrates in detail “the cir_cuit of the
column predecoder 4 of Figure 3. In this figure, if a serial
decoding disenabling signal SDD of a lo—w state is supplied fro_m.
the serial decoding disenabling ci’reuit-.s', then the célﬁmn. :
pxedec'oding-_ circ_uit_-_4 is enabled to dqud_e the serial address
signal SADDRi supplied from the serial counter 3, and to output

a column serial address signal PSAi. On the other hand, if a
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Figure 6 ilkustrates in detail the serial decoding disenabling circuit 6,
and this circuit 6 consists of: .a section for delaying the serial counting
clock signal SC until a serial address signal SADDRI is outputted after the
serial counting clock signal SCis supplied; and a section for timng by
use of an equivalent circuit path theydi e until a tracking signal TRACK is
I nputted fromthe tracking circuit af! * the outputting of a serial address
ADDRI §€Piﬂﬂt aécsasng_aaﬁséﬁasuagoa 1 ¥ i Ny Lehed iEhsuppynal,C3 is
a control signal supplied fromthé external, andthis signal is maintained
at a | ophé&hatendUrédmuhme pgridetiodtyt 24ac£eSAIKe i1 éd | Oso Fithiate €ne
illustrates in detail the tracking circuit, and the [ayout of this circuit

I s consppéprhatdonn dhe threcodumas predéayder of sheuldgned [drger be
corresponding to the segnment between the inputting of a serial counting

cl ock spgnéibrfi€dand t he supplying of the data to the I/O sense-anplifier 8
after the sensing of the data fromthe SAM port nenory array 2. Therefore,
the tracking circiigure#friblustratee inndegagyl mas(ﬁex#aiqéeeeﬂéng
circuit _path of the tinme until the sensed data is supplied to the I/O
sense- afHEEPADLigcf cd¥CRAE | fpulPdngthist cdrity 6c ePRFhEtel ®f¢ sAgnal

cont ol PRR P 2RFOREAATEIGh S FBF LBL.FORRE LB ELaRE =1 ABa3abs PEELdp! | od
to the é/ggrial address signal SADDRi is outputted after the serial

counting clock signal SC is supplied; and a section for tiﬁing
by use of an equivalent circuit path the time until a tracking
signal TRACK is inputted from the tracking circuit after the
outputting of a serial address ADDRi, and until the data
sensing operation is completed. | ”

The signal CS is a control signal supplied from the
external, and this signal is maintained at a low state during
the serial data accessing operation. ‘

Figure 7 illustrates in detail the traCRihg circuit,
and the layout of this circuit is constituted in the same way
-/ as the layout of the signal path corresponding to the segment'

between the inputting of a serial counting clock signal SC and

the supplying of the data to the I/0O sense-amplifier 8 after
the sensing of the data from the SAM port meméry:array 2.

| Therefore, the tracking circuit 7 carries out the

timing by use of an equivalent circuit péth of the time until

the sensed data is supplied to the I/0 sense-amplifier 8 after

- the inputting of- the serial counting cldck*signal SC thereto.

Thén'the tracking circuit 7 Oufputs a frécking'signal TRACK for

controlling the I/0 sense-amplifier 8 at the time when the data

is supplied to the I/O



sense-anplifier 8. As shown in Figure 4H the I/O sense-anplifier .8
perforns the anplifying operation only until the data sensed by the
tracki ng signal TRACK of the tracking circuit 7 is supplied. After the
conpletion of the anplifying operation of the I/0O sense-anplifier 8, the
ser{al decoding disenabling circuit 6 qujputs a serial decoding disenabling
. siygral SDD in accordance with the tracking signal, and thereupon the colum
predecodﬁﬁ?ﬁﬂﬂﬁﬂﬂl%ﬁﬂ?% &+ opped. A si gnal Cl |s for setting the seri al

acceSS|ng node or the d a tr nsn133|on mode, and thjs nal is
mai nt ai ned at a hi ff gP Frauyst é’{) gllpy %Sﬂpggfigg %

case of the .present, i nven

from ¢ he BEH ﬂaﬁdamﬁﬁxtaﬁapp 2arich iasltt%dcorfhf 18k 8RR %ﬁlﬁ%ﬁg the
se ol asgeoey B iy o fonky ol B B, BRSSPSR 71 )

tracki ng I’CUI t ves transm ssi on- ga e s acking

ol QL L e agiesti oeng b gt h3Eon, o

operati on, er the signal [err to a urlng t he

serial aeRSSIPE 'Ride-AiE Pled N8, d4dle PREF1AERIbodIng Naiskhabliae,

during the data transm ssion node, the signal C3 drives the transn Ssion

gate so H&@cﬂﬂﬁe6réﬁéﬁﬁﬁ§léﬂbé&ﬁé&s@@uédlﬁgt@ﬂéeaabliﬁglagg@hgnsbu in
relation with the data transm ssion operation.

Now t hei lacaxw&&nw with tie tanokiny signadt, aandr thelrlenuwrt 0 thieg ¢olamh and
4, Figure 8 being detailed circuit illlustrations- of the |/ O sense anplifier

8 and t hpre@emogding operatlon ls-stopped. |
A s1gnal €l is for settlng the serlal access1ng'mode A

- or the data transmission operat;ng mode, and thls signal_is
maintained at a high étata:whentthe:datatis serially accessed
'‘as is the case of the present inveptiOn.lA_sighai C2 is a
control signal Supplie&”frOm_the-extefnél, and this signal is

- maintained at a high state-during the serial accessing to the
data. - | |

A signal €3 is-disposed-at.the,;ear Of_the.tracking
circuit, and drives the_transmission gate so as fgrﬂattracking

_signal to be outputt’gd‘- in relation w:.th : tlte serial data . V
accessing operation, after_thg_éignal.c3 is shifted to a_low_
state during.the_sériallécceSSing_to the data of the dual port
memory. On the othet_haﬁd,_@uring the data t:anSmissién mode,

- the signal C3 drivés:_thg tréhsmission -gate so that tﬁe
transmission gate should output'a trackinéiéignal ih_relation _
with the data transmission.operation._ —_— N : ”_{

Now . their _ qperation _w_iil 'b_e- _d_gs__cribed_ in detail..
referring to Figureé a:and 4, Figure 8_bein§_détai1ed ecircuit

illustrations of the I/O sense amplifier 8 and the output



baf fer 9 as ‘descri bed above, and Figure 4 being an_illustration of timng
charts for the circuits of Figure 8. As shown by the detailed circuit
illustration of Figure 5, the output signals PSAi of the colum predecoder
4 are supplied respectively to the colungggecoders [err], so that the
correspondi ng col um decoder should acti @ the /O gate. Thus, the data

(10 ‘b’ tes SRHARF IS Ao RerRTiked BPRVEs 3n&Efaive d Bejng 8 AL10REFAIon
Fi e 8, the l/Qsense_appl {fier, 8 apd the correspondi out put buffer 9

cgggggu of %é??*@&n$a§5ﬂrggd¥3:sé98nﬁlFﬁP%ﬁsmﬁ%c'1§Pgeb %nectgd each ot her.
As ti d in the bggi nri t hi | f4 cat | [ S
Carried out in such Ao ahehd dhy| Bhe WESICH boBeut e SOl EHIOh, B8 |0

S5, A 87, LhoTRERRE U TI 08 pai hecr «

stored into & two-stage bu on ap

met hod), i.fre dufplidi® é&éﬁcﬂ%—@%@ (ﬁ%ﬁuhﬁf[ aaéoéﬁéﬁfr?pgs},h_%d‘ that

and second | atches 81, hereaft'er, at the rising edge of "the SC cl ock,

there is Olﬂlféltdcﬁék@éﬁ&ﬁ&ﬁé@%cﬂm Jdedbierb el aet iReity %h@ié&[‘?a’&é'.f

cycles, and has been stored in the second stage of the pipeline er,
i.e., the smond théchatd. afbesuppliehe from the &ige port heekéry! ackay 2

another data is sensed and anplified, and is supplied to the first latch
81, whil e tte théeaIybh censss-dmpdiititear e8]l (ot he flesciribed below) in the
' form of I/0 and I/0 signals.
~ As shown in Figure 8, the I/O sense amplifier 8 and
the corresponding output buffer 9 consist of a first latch and
a second latch which are connected each other.

As mentioned in the beginning of this specification,
the data outputting is carried out in such a manner that: at
the falling edge of the SC clock, the data to be outputted is
accessed and sense-amplified; and the data is stored into a
two-stage buffer (to be 6utputted based on a pipeline nethod),
i.e., into the first stage (the first latch) 81 among the first

U/ and second latches 81, 82..Thereafter, at the rising edge of
the SC clock, there is outputted another data which has been
sensed before one and half cycles, and has been stored in the
second stage of the pipeline buffer, i.e., the second latch 82.

| ~Then, at the falling edge of the SC clock, another
‘data is sensed and amplified, and is supplied to the first
latch 81,—while the data which has- been stored in the first
latch 81 is transferred to the second latch 82. _Thereafter, at

the rising edge, the data which has been stored in the second

latch 82 is outputted. This- operation becomes apparent if



| atch 81 is transferred to the second latch 82. Thereafter, at the risjﬁg ' 2
edge, the data which has been stored in the second latch 82 is outputted.

Thi s operation becones apparent 'if Figures 8 and 4 are referred to. The
first latch 81 includes a first transmtting gate 811, a first buffer 812
(censisting of two inverters), and a spggnd transmtting gate 813, all of
theﬁ1beig sequentially interconnected,  while the second transnitting gate

recei ves® 19%F§faP F@Prf areyreferrsd &inal from the outside. Meanwhil e,
| nver tors: and thi HSGREPEIASER B dReLiides gofivsBooransBitoing satene
non | vegi e QUAYECILLAE S ol ol LIS Lo SIS Lssect uely
he 1al| FagoadqS apeil e ing et 45, 401 pF chpn bejpth spevahitfalay ™
Lore]: giftebesnnbachay bibceh GEogHC b A SR Gllo VA0S o
i anal  or{neRof SR (Rtrdl MOl iAo the DRBMANEL, Patch i (the
timng chart of Figeaawhifle, WiHee sdcond Oraeene spPihELf8e8 : KAERFeddita
i nputted data, i.e., the data sensed by the first latch '81. At the rising
edge of hm@fér:ezmcbo@sistﬂngﬂoﬁaﬂﬁurinvérfégs!eaﬂﬁ;third_and fourth
transmitting gateé 822, 823 to which the-ponrinVertéd output o
and inverted output of the buffer are respectively supplied. v
The third and fourth transmitting gates 822, 823 receive
signals ¢5; from the outside as the control Signals.
Referring to Figure 4, at the falling edge of the Sc
clock, i.e., at the start of timé interval t,, a high state
signal ¢gs; (Figure 4I) as a control signal is supplied to the
first latch of'the}I/c:sense amplifier. | | _ |
Then, at the falling edge of the SC clock, a high
- signal is inputted as a control signal for the first
transmitting gaté.all_offthe first latch 81 (the_timing-chért Q;}
of Figure 4H), wﬁile-the.I/o sense amplifierlawkeeps.the
inputted data, i.é-; the data sensed by thelfiﬁst laﬁch 81. At
the rising edge of the SC clock (at the timé t, of-figure 4),
the signals ¢mm'¢$n and_come-low and high respectively, and
therefore, the data which has been sééred in the second latgh,
i.e., the data SDB'.which ha# been existing since one and.half
..cycles before the,time t;, is outputted. (SPOUT) through ﬁhém__
buffer B in the form of h.data SDB" transformed,froﬁlthe déta_

SDB', in accordance with the operations of the third and fouith



#

the Signals:.[err] and conme | ow and high respectively, and therefore, the
data whi‘ch has been stored in the second latch, i.e., the data SDB which
has been existing since one and half cycles before the time [err], is

out putted (SPQUT) through the buffer Bin the formof a data SDB"
transforned fromthe data SDB', in acqe?dance with the operations of the
third_and fourth 17. transmtting gates. The signal [err] is currently

n alograhshetafd |GREEE0" The NB1GAAE BALGH 15 UAARELR 1% S9BY N

step is not transférred to the second I at , but .is kept in the first

| at C;Q_,=8§ta-Eb? Uafd4thelegbial, c6hé datd attich dfs Glitadidd at! khedsbasiagt he
out put path 10 at the rising edge of the SC clock and at the tinme [err].
Then, astépeiki net| trahsferred ¢at thecsecopd datehr 82¢ but, isnkept tihi S
state, the data existing at one and half cycles before the time [err] has
al readytheefigsttpl@atash 8. t his state, when thé signal [err] i's shifted to
a high state, the date which is sensed at one and half cycles before the
time [err] is trafdiamedtblinstsatesdthet progessh afoutputbingDghe whil e
the data which is newy sensed is kept in the first latch 81 in the form of
SDB. Theatagto: fbe ctRpt RALD1Q [AF fhe | iging (199 Rf JkRen8Fr cdpekes
fromthe start of the tinme interval [err], the data which is sensed after

t he staPP OP‘ttﬁ&e[i @& Fxrval [err] ' '

Then, at the time tg, a new data sensing is carried
out, and in this staté, the data existing at one and half
cycles before the time tj has already been outputted. In this
state, when the signal ¢pgoy is shifted to a high state, the
date which is sensed at one and half cycles before the time tg
is transferred to the second latch 82 in the form of SDB’,
while the data which is newly sensed is kept in the first latch
81 in the form of SDB.

Then, at the rising edge of the SC clock after one
and half cycles from the start of the time interval €y, the
data which is sensed after the start of.the time interval t,
i/' is outputted.

According to the embodiments of the present inverition
deéCribed above, the time of sensihg the data by aécessiﬁg'to"
the data of the SAM and the timé-pf outputting the data to the
outside are separated from each other, thereby reducing the
peak current. Further, a tracking circuit for timihg by use of
an'equivalént circuit path the data sensing operation is usead
in order to drive the I/0 sense-amplifier and the column =
predecoder only during' the 'requireé' time, so ‘that the
consumption of the operating current should be kept to the

minimum.
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I's outputted. According to the enbodi nents of the present invention .
descri bed above, the tinme of sensing the dataﬁ%iﬁw dat a of
the SAM and the tinme of outputting the data to e outside are separated .
from each other, thereby reducing the peak curreg | m‘“&m‘iﬂlﬂr acki ng
circuit for timng by use of an equi‘_\%- ent ci rcm ‘“1 o sensi ng
operation is used in order to drive the |/Q.sense-afpltfi%r "and the col um -

predegpggms only during. .the required time, ~so that the consunption of -
the operartng current should be kept to the mininmum CLAI M5 1. A
SAM data accessingameiitd acressing methnvd dppralivivg @iloenbpepatingssi Noy
the data which is supplied froma RAM port nmenory array through a . ' ’

t r anseussiemt da accessifgither datembkich ris supp lied throml a8 RAMepprtwherei n
at the falling edge of a serial counting clock signal, i.e., at one and

hal f DeBosy lsfray through Auttransmission (zate toca dSAM portememoryr om sai d
SAM nmenory_array so as for the data to be stored in a first section of a -

pi pel RETaR F© the-steredntherein, wherpdnr ad the LRl 19t adgsecpPap

cl.ock signpal, i aj half c¢ycles hefore the qutputting of the

ot a, SRd o GOUREIRY CHOEK SA978Y, sictron 35 9B qapdh RatY| GYCHER o | s
ransterigd 1eoa2pand 3 biotnd' adlh ¢ G0 ARY Y U A0 Gallr o
SAM memory array so as for the _dé;té to l_:'e- stored in a first |
.sec_t_i;on of a pipeline type twe_-_sec;_tio_ﬁ buffer;
at the falling edge of the serial counting clock
sig_nal, i.e., at half cycles before 't_he o‘u-i:putting of the .da;ta}.',_.
the data stored in said -_fiitsf section af s#id two;section- -
buffer is transferred to a second section éf'said.two-section |
buffer to be stored therein; and
at the rising edge of the serial counting clock
signal, the data stored in a second section of said two-section

buffer is outputted.

2. | A SAM data accessing method as claimed in claim 1, . | \J
wherein the d_.ata-. s—é__hsing- operation comprises: a stage of
generating a serial address 's-iq_nal' SADDRi in accordance with '

a serial counjl:ing ciock_ sc; a stage of outputting a column
predecoded address PSAi after decoding ' the serial address B )
signal SADDRi; a stage of selecting the data from said SAM port
memory array after decoding the column address PSAi and after
gating an input/output--gaté; a stage of outputting a tracking
signal by modelling 'ﬁhe oper_ations from the generation of the

serial address to the amplification of the data selected from



at t'he rising edge of the serial counting clock sLWed I n
a secont section of said two-section buffer is outputted. Z. SAM
data accessing nethod as clainmed in claim1, vvher-er[mm Sl ng
operation conprises: a stage of generating a serialll mﬂgﬂ,@”mﬁ“s’b\m
I'n accordance with a serial counting ock SC; a. stage® oft out ps g a
col um predecoded address PSAI after ‘decoding the serial address signal

SADDRI ;g8 € s 5 Sy Gairdfyy Iara bl e¥asdl B SANROEY 11y ankay after

decodi ng the col'um address PSA"™ ‘and after gating an input/output--gate; a
st a@g HersdPUin | decerdanséi wothi gnal thacreAg! kigaalhe operations fromthe
generation of the serial address to the anplification of the data selected
from said SAM port nmenory array; and a stage of anplifying the-data-
sensed in accordance with the tracking signal. 3. A SAM dat a
accessing net hod AsSk¥ datal accedsing hebhdd aslaized) in sladm dherei n,
when the data sensed fromsaid SAMis supplied through an input/output |ine
to an ihweenprpsingchsstagel viiexeinsavhen nphe/ datpusensed Erompsaidnl y
during a period as | ongpgs is sufficient for conpletely devel oping said
i nput / ks FupPLieds Ehroughuancinpiik/ aukrut Jine tooah dRRUB/PUERULhe rest
of the tinme, a charging,is,carried out,.as well as disabling.,the _
decodi RETTRTENP LLET6F 1 8t 1flgLBBRE/ PRERRE oL LPR! 1F ABSR: RBA¥LFURARELA | ng
tsggstc grﬁr?eél#? _oa(r;%s tiioq% i% sufficie'xbits Mrdgg%p §€ely' déve to?:g%g said
Y input/output line by said input/output sense-amplifier; and
during the rest of the time, a prechargihg is carried out, as
well as disabling the éecoding cperation for gating said

input/output line, thereby inhibiting the current consumption.

4. A SAM data accessing method substantially as herein
described with reference to Figure 1B with or without reference

to any of Figures 2 to 8 of the accompanying drawings.

5. A SAM data accessing circuit involving a low
\ej operatiﬁg current, comprising: a serial counter for outputting
a serial address by counting serial counting clock signals;
column decoders for selecting an input/output gate; an
input/output sense-amplifier for amplifying the data supplied
through said input/ouﬁput.gate and an input/output line; a data
outputting buffer for supplying to an input/output path the -
data amplified by said input/output sense-amplifier; a column
predecoder for outputting -a column decoder selecting signal
after receipt of a serial address fromfsaid serial counter; a

serial decoding disabling circuit for outputting an enabling

o
age ¥



any of ¥ _+%

described with reference to Figure 1B with or

Figures 2 to 8 of the acconpanying draw ngs. 5.. ' a -
accessing circuit involving a |ow operating jmll u u |“ ‘19: a
serial counter for outputting a serial address by% LIMO'n i'a¥ counting

clock signals; colum decoders for ecting an input/output gate; an
i nput / out put sense-anplifier for anplifying the data supplied through said

| Nput LAY €8t @adRd L UMPUpFeabBEEel | AFter (Péde Dt i AUsBYhpAr. for
supplying to an input/output path the data anplified by said input/output

e

sensecyiitingereleck okighad) edadoter batpatitimg ia@isabbingnsdegaader . W
sel ecting signal after receipt of a serial address fromsaid serial ™
count &g - saikkrcelumecpredgeddenbattgrereceipt! of auttarackingasignalll i ng
signal to said colum predeecoder after receipt of a serial counting clock
si gnalframa frracking cinepit ;depdohi tyackingl civcuitdfoyl ewkppEtangoder.
after receipt of a tracking signal froma tracking circuit; and_a tracking
circuid ¥oerckingusionpla aftex; rgcsipkacfara cherdadi gowptingerleckeount i ng
clock sjgnal jn order to control said input/output sense-anplifier by -
for mi fg-SnakhytRt OFrderH£0s Soptret sadd ﬁfﬁ%‘ﬁ?/ ql’r&q%y%ﬁ{‘sﬁf oRd i '-'S@Frj‘al pat h
bet ween the inputti of a,serial_ counting clogk sigpal,and._the supplying -
of thg:’yd %f’g%% g%ﬂﬁ‘b%r%“r@%rm? ré t oaiaﬁbaé n%ﬁt%ﬁt SBW“"’*- o’ |
sense- | LELEL; ‘MQ? | | peling MH st WD- SecCti Pﬂ; e Sedfapted to
storet?’nrg)agg‘#gég' FEC |?ﬁ£%‘g?gﬁs§iﬁ’se§ -ro%‘tﬂ% ?ﬁpét;gogu pui F:Pjﬁétg%gpand a
half ciock signal and the supplying of the data from a SAM port . : U
memory array to said input/output sense-amplifier; ~wherein a -
pipeline type twc-sectiozi buffer is adapted to store in a first
‘section data sensed from the input/output line one and a half
periods before supplying-.'da:ta- to the input/output patli, to.
transmit the data from the first section to a second section
half a period before supplying data to the input/output path,
and to output the da_ta frgmnj the second section at a rising edge

of the serial counting clock signal.

6. ‘A SAM data acce‘ssing eircuit as claimed in claim 5, \J
wherein said tracking circuit pi'edecodes the output of said

serj_.al counter af_tér ;rece{ipt ‘of a serial counting clock signal;

said tracking circuit performs a timing by use of an equivalent

circuit path of the.ﬁime until the saM data is supplied through

an input/oﬁtput line to said input/output sense-amplifier afteri

said column decoders _sel'ect'_ an input/ outpu{: gate upon receipt

--0of the output signal of said column predecoder; and said - -

tracking circuit also outputs a tracking signal to both said

serial decoding disabling circuit and to said column predecoder



. _l“ _r'_

‘;.):eri"ods before supplying.data to the input/output path, to

data fromthe first section to.a second section half a period bef O&)ﬁl‘
t he
6.

suppl ying data to the input/output path, and to out pm““mlwm m
second section at a rising edge of the serial counti K .
A SAM dat a accessing circuit as clai gg inclaim5, wleré&in said tracking
circuit predecodes the output of sai serial counter after receipt of _a
seri al yh@mte bpsleds dH | isad i ' i Mt by
use_of an eq%algeﬁt ‘gi rcul t-.Jbit ﬁg% itﬁﬁg ? ?’mgé %Jigji$nﬁ%;gﬁ\ﬁagt taéélﬂs#g
supfgl,i athpilirfigh. an i nput/output line.to said input/output sense-anplifier
after said colum decoders select an input/output gate upon receipt of the
out put signal of said columm predecoder; and said tracking circuit al so
outputs a tracking signal to both said serial decoding disabling circuit
and to7sai d col ukh SAdatal@ccessimg clireud¢nsabstant iiad 13U heshelin said
i nput/out put, sense_anplifier. 7. -.. A SAM data accessing circuit
subst afESaTibed Wwithi KeferenrpetonFiguresc1dn@nd B Rritheor1Bithdut with
or without reference to any of_Figures 4 to 8 of the acconpanyi ng draw ngs.
reference to any o©of Figures 4 to 8 of the accompanying

drawings .




