TI TLE: Sem conductor Menory Device DESCRI PTI ON The present I nvention
relates to a seniconductor nenory device divided intoZa RlErd it ¥HaD
menory bl ocks, and nore particularly, to a senmiconductor device including
menory bl ocks that have in-a.matrix array a plurality of nmenory cells and.a
decodi ng neans suitable for the selectiton of nenory cells. Well known L B
circuits for sem conductor nenory devices are disclosed in pages 264 - 265
of t heT1128CGehiiidonddctopulémartycdevitel987. This art of sem conduct or

technol ogy fornms the basis for the technological inprovenment represented
by the present invention. It is knowmn in the art, as illustrated by a
schemati ¢ bl ock di agram of DESCRIRTIONo di vi de an integrated sem conduct or
menory device into a plural+ty of nmenory blocks to allow effective access
to one nenory cell in a high capacity menory. Such an 2 arrangenent
reduces the delay required -to access fromnmain word line to block word

| i ne because nenory bl ocks are divided into a

The present - invention relates to a semiconductor

memory device divided into a plurality of memory blocks, and more

particularly, to a semiconductor device including memory blocks

L

that have in a matrix array a plurality of memory cells and a

decoding means suitable for the selection of meméry cells.

Well known circuits for semicondgctor memory devices are
disclosed in pages 264 - 265 of the ISSCC Journal, published in
_1987. Thié art of semiconductor Fechnology forms the basis for
the technological improvemént rep:esgnted by the present
invention.
It is known in the art, as illu§trated by a schematic block
diagram of FIG. 1, to divide an integrated semiconductor memory
device into a plurality of memory blocks to allow effective

access to one memory cell in a high capacity memory. Such an

»
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plurali
nmenory

ty of.nenory celts. A certain nenory cell is selected mhén a'
bl ock sel ected anong the divided plurality of 5  nenory bl ocks

mhich ensures an inprovement to the agcess tinme and power consunption by
frenory device. In the prior art formof menmory shown in FIG 1,

ref ‘ence nunerals 1, 2 o i each identify a menory block and each such
bl ock i ncludes an arr nﬁgér cells arranged in the fogrmof 10
mat ri x. 2EXRRITHTOLY T 3y IRAYL HFPOckOSRFEREFoRTOMyMALn oyd of

[err] outputted fronlblock sel ection decoder 10 in response to an input

si gnal h [ end k | e row
selectloghg?éga#inkr%rfg'ﬂﬁ%ﬁﬂ Qﬁﬁéﬁﬁﬁﬁgy g eg%d%Fé éf%%ﬁfgsé

row address 15 i nput signal . In a high capacity nmenory circuit, mhen a
menory Bigekiity d& Ged1ls0 a Rl W, y I i ne
sel ectigngFogllc C|drcud|iiétﬁs(6€§ ar gtsrequfar ecfa“é Itlgé fcoer]icr:1"3 i§3s§|l‘%t%d
logic circuits 13 are illustrated in FIG 1. Such a | ogic circuit includes

a pluravhés @ héROEySHYdok A8€1efBea RAidngUkhel YadividbR Y1Vl tPoigE

circuit
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10

requires four

memory blocks which ensures an improvement to the access time and
power consumption by the memory device.

In the prior art form of memory shown in FIG. 1, reference
numerals 1, 2 .... i each identify a memory block and each such
block includes an array of memory cells arranged in the form of

matrix. Each memory block is selected by a block selection signal

BSWL;, BSWL;,... or BSWL; outputted from block selection decoder

10 in response to an input éigﬁal. A word line WL;, WL, or WL, in

memory blocks is selected by row selection signal MWLy, MWL, ...

MWL, outputted from row decoder 11 in respomse to a row address

15

input sidnal. 1In a high capacity memory circuit, when a memory
block is divided into a plurality of memory cells, word
line selection logic circuits 12 are requifed-and;take the form

of NOR logic or NAND logic circuits for decoding. the divided



to six transistors to formthe logic of the circuit. Therefore;IS when:

hi gh capacity nenory cells are fabricated, the chip area required to form
the required logic circuits for selecgive access to the nenory cells is |
increased and the speed at which the logic circuits operate is slower as-
conpared with, for exanple, an inversion logic circuit. Mreover, the i t
gate capacitance of 10 the logic circuits connected to each mnrd l'ine

[ er r Plackisi.-n NORe Tagig cixarkks chlisare htlhugbratest iet®B¥Gordtion to the
hi gh speed performance. An object of the present invention is to provide a

sen1conductor ne devj ce jncluding word |ine selection |ogic 15
circuits IEAQ&%NEF% ti ipglu SﬁsPnRﬁqEﬁE%BYeﬁguﬁE#ﬂiﬁF%ﬁ%&d

perfornance and to decrease the chip area required to construct |ogic
Ci rcyiis d ﬁh&% eatu
pres§h§'ijﬁ€£ﬁta§%?§?é ?ﬁ’é?;a %rﬁgcﬁll 9t 'S g'ggr%é&n?é‘?éuﬁt rae %\’Fl‘ét?/‘"éf
block units and as a block unit is selected, a word !lne.of the sel ected
bl 0CKoUp & £2nBEsEBLECEE coriOthe 1661 8bECERRN LR L | GHldrefife i Vi ded
when high capacity memory cells are fabricated, the chip area
required to form the required logic circuits for selective access
to the memory cells is increased and the speed at which the logic —

circuits operate is slower as compared with, for example, an

inversion logic circuit. Moreover, the input gate capacitance of

10 the logic circuits connected to each word line WLj, WL, ... WL,

15

within the memory blocks cause the problem of deterioration to

the high speed performance.

An object of the present invention is to provide a
semiconductor memory device including word line selection logic
circuits of improved and simplified construction to ensure high
speed performance and to decrease the chip area required to

construct logic circuits for accessing the memory device.



2 . : T
5 a plurality of groups of word line blocks, and each bl ock has

swi tching neans switched by an output signal froma block selection
decoder to activate a selected word line block. An output signal froma row

- decgder is supplied to the activated ward |ine block and one of the word =~
line€s in the nenory blocks 10" is selected. Logic:reans connected to each
of the switching means and word |ines are sel ectively associ ated accordi ng

to output sigNahSih!LEateEE Cof! £54IidSe U0 ASvdAVESACES, tRalCR Qbrd Yahg
circuit. Thus, the nunber of active conponents necessary for formng the 15
logic circuits is reduced which ensures inprovenent in access tine and a
decr easei s niséquenitadi ivto Cai gl wr£B: t PO Bliogk tunbt§idnd aspechlrotkt Bait
present invention, there is provided a sem conductor nenory device having
menory bl ocks nade up of a plurality of menory cells arranged in a

matri x, i r eeléctedar auwpuid i hima o€l eche osediegrtald f bl okl enhibg asr dbe
lines within the menory bl ocks, and a nenory bl ock sel ection decoder for

selecting each of a plurality of 5. memory bl ocks, each nmenory block
incIudHﬁf%ﬂﬁ%FﬁineWOrd line selection logic¢ circuits are divided into

5 a plurality of groups of_word line blocks, and each block has

switching means switched. byl an output signal from .a block
~ selection decoder to aCtivaté a selected word line block. An

output signal from a roﬁ'&ecoder is supplied to the activated

word line block and one:of'the.word'lines in the ﬁémory blocks
10 is selected.

Logic means connected to each of the switching meaﬁs and
‘'word lines are selectivély-associatéd acecording to output-signals
from logic circuits such as inverters, a NOR or a NAND circuit.
Thus, the number of gctive COmpeneﬁts necessary for'forming the
15 logic circuits is reduced wﬁich.ensures improvement in access

time and a decrease in the fequired chip area.

According to a First aspeot of me..prte.sent. invettion, there is provided a

semiconductor memory device having memory blocks made up of a



selection logic circuits for selecting word lines in the nmenory block in
response to an output signal fromthe row decoder and the nenory bl ock
sel ection decoder, the word line selection logic circuits dividing word
lines 10 into bl ocks and thereby formng a plurality of word line . .
bl ocks each having inverters for inverting an output signal fromthe row/
decoder to supply the corresponding inverted signal to each word line, the
word line blocks further including switching nmeans for selecting a nenory
15 block in response to an outputs signal fromthe nmenory bl ock

sel ection decoder for controlling activation of the inverters wherein said
swi t chi npIEraFitycoéfidenekdcd aed INMOArmgrmydd airsi sa amatrbre aypewof said
PMOS and NMOS.type Lstors i . C t i 0

word |1 nd BTt SntPaEEbCs” RetA AR i fof e 8RN B85 o1 gna
fromthe binek seithinonthecomemoryndblockscondt ypemendry bipdk PMOS
and N r ' r el t tyee ' h B pe and
around wHerRTeCEot ER0ARE Ro gl gAY Yactt SE7TR Blgparity bETD

i nt%r conrReROBY; NY!P‘HESO\I earh omemory epde irclndbay pHerd; ddBe from
sai d bockssréceibRME§ELULE roui ts2 T EHIEting (Word aDPhELT inagRact  of

the memory block in response to an output signal from the
row decoder and the memory block selection decoder, the

word line selection logic circuits dividing word lines

10 into blocks and thereby forming a plurality of word line
blocks each having inverters for inverting an output - A

signal from the row decoder to supply the corresponding
inverted signal to each word line, the word line blocks

further including switching means for selecting a memory

15 block in response to an output signal from the memory

block selection decoder for controlling activation of
the inverters wherein said switching means includes PMOS
and NMOS type transistors, one type of said PMOS and
NMOS type transistors being connected to a plurality of

20 word line blocks and supplied with power for response to
an output signal from the block selection decoder,
and a second type of said PMOS and NMOS type
transistors being connected between said first type and
ground whereby only the NMOS and PMOS transistor with a

25 common interconnection turns ON and OFF in response to
an output signal from said bock selection decoder.

In accordance with another aspect of the
present invention there is provided a semiconductor
memory device having memory blocks made up

30 of a plurality of memory cells arranged in a
matrix, a row decoder outputting a selection
signal for selecting word lines within the
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present invention there is provided a sem conductor nenory. devi ce

havi ng menory bl ocks made up 30 ~of a plurality of menory
cells. arranged- in a matrix, a row decoder out putting a
sel e¢ti on si gnal for sel ecting 6 word | i nes W t hin t he 6

menory bl ocks, and a nenory Gl'ock sel ection decoder-:for sel ecting each of a
plurality of nmenory bl ocks, each-nenory bl ock including word |ine selection
| ogi ¢ Cimemoty Hlwckss end agnemody| bheskiseleectienodgcbleckfon s€Ep085Rgt O
an out put signal fromthe row 5 decoder -and the nmenory bl ock sel ection
decoder, the. word line selection logic circuits dividing word lines into
bl ocks aarch lof abplucadisypplirmenoyydilapksl, | ¢aehk nemery vibkock imcbudihg
including: . a NOR logic circuit including transistors for receiving
an output sjgnal fromthe nenory bl ock selection 10 = decoder; and

i nvert erORdy eBelgctaeh %GBGCIFﬁécﬂ4ﬁinéb¥e*e*ﬁFtiﬁﬁeﬁﬂqﬁg%#ﬁ?%u%%ut
signal fromthe row decoder thereby formng NOR logic circuit. In yet a

further€E§m§émgiytQfogkeigp%égpgﬂgécgbtggr%dé%ut signal from the row

5' decéder and the memory block selection decoder, the word line
selection logic circuit§ dividing word 1ines.into blocks and
thereby form a pluralitf of word lines, each word line block
including: a NOR 1logic circuit including 'trénsistors' for
receiving an output s_ighai '_fx.-:om the memory block selection
10 decoder; and inverters coﬂﬁected to each word line in parallel
for inverting the output signal from the row décoder thereby
- forming NOR logic circuit.

U In yet a further aspect of the pr'ese.nt invention there is -
provided a semiconductor memory device made up bf_memory blocks
15 having a plurality of memory cells arranged in a matrix, a row
decoder outputtipg a selectioh signal for selecting word lines

within the memory blocks, and a memory block selection decoder

for selecting.eaCh of a"pluréiity of'memofy blocks, each memory



provi deda sem conductor nenory devi ce made up of nenory bl ocks 15 havi ng
a plurality of nmenory cells arranged in a matrix, a row decoder outputting
a selection signal for selecting worg lines within the nenory blocks, and a
menory bl ock sel ection decoder for selecting each of a plurality of nengly
bl ocks, each nenory 7 block including word line selection logic circuts

for i Linesidin.the nmenory block.in respgonse to an_out put

si gnzﬁiﬁé(ﬁ)m ﬁiggragﬁlgdggsgeglﬁﬁdsgﬁﬁc{%%rg"ﬁ?&ﬁ’f&?‘gﬁ fRrusedestinge
word line selection logic circuits dividing word lines into 5 bl ocks and
t her ebpyrd Of fhasPhil Hu r Lpe d d i b Lncl.udi

MOS sw r'E.chi ng tsr aﬁsﬁ!g%?ﬁgﬁoyfe%p%%gi ;f}% ?gggﬁwgﬁt péu r%gé}'gﬁsP#oﬁit% | ock
sel ection decoder; and inverters coupled to the MOS switching transistors

and reseenche eréw déSode sies Oies WASLY BLaER| SelocEEbRCH MY, whi | e
supplied 10 wth power by turning ON the MOS switching transistors. The
present invention will now be described hereinafter by way of exanple only,

wi t h watdr ddoe t selactionontegic ngidcaditsysdividbngh wotd llisiés ainahematic
bl ock di agram of a conventi onal
5 blocks and thereby form a plurality of word lines, each word line

block including : MOS switching transistors responsive to an

output signal from the block selection decoder; and inverters

N’
coupled to the MOS switching transistors and responsive to the
row decoder output signals to select word lines while supplied
10 with power by turning ON the MOS switching transistors.
The present invention will now be described hereinafter by way of
example only, with reference to the accompanying drawings in which:
~

FIG. 1 is a schematic block diagram of a conventional

semiconductor memory device;

15 FIG. 2 is a circuit diagram of a word line selection logic



. sem conduct or menory device; 15 FIG 2 is acitcuit diagramof a
word |ine selection logic 8 circuit for a sem conductor nenory device
" according to a-first enbodi nent of thﬁ present invention. FIG 3 is a
cirguit diagramof a word line selectifon logic circuit for a sem conductor
mexpry device according to.a second 5 enbodi nent..of the present
invention; and FIG 4 is a ciycuit diagramof a.word line selection.logic
ci rcui tSHEFHIENERD RogemiGondnqtorn emprp Fe¥haEcR5F0 tR\RcEirs
according to a third enbodi nent of the present invention. According to a
first an eferred_enbodi nent . .as_sho in 10 FIGS. 2 and 3, there is.
provi deﬁgggﬁﬁbﬁFE cPEch 'ngsgglteéﬂvgﬁ\%é' T™ne of a plurality of word lines
in menmory block units which are part of a sem conductor nenory device

accor di ng t_of&?g Bregeqt cgggggy 89 agPihPUES aOfyordv Al Ssede&diohVEbhign
out put signa roma row decoder arg connected to word lines of a nefory 15
bl ock unit switching nmeans or inverter neans allow selection of each word

line byepreyidi fortHatehdeohauetbeinenopy dehvizedlaedording to a second
5 embodiment of the._ present-:inirenfi'bn;' and

FIG. 4 is a circuit diagram of a word line selectiog logic

circuit using NAND logic circuits for a semiconductor memory

device according to 2 third embodiment of the present invention.

According to a firét and preferred embodiment, as shown in

10 FIGS. 2 and 3, there is provided a logic circuit for selection
of one of a plurality of word lines in memory block units which

are part of a semiconductor memory device according to the
present invention. Outputs of inverters which invert an output
signal from a row decoder are connected to word lines of a memory

15 Dblock unit switching means or inverter means allow selection of
each word line by providing that the inverted signal of a block

selection signal is outputted as a controlling signal in order



selection signal is outputted as a controlling signal in order 9to
control the group of inverters. FIG 2 illustrates the details of preferred
enbodi ment of. a word line selectiongogic circuit according to the present
invention. This circuit is an inprovenent over the word line 5 selection
logic circuits 12 form ng part of the sem conductor nenory device descr iNeéd

as pa pr..aor art her nd shown in FIG 1. Thus, it is to
be ungé ggn%gg} &F%iﬂf%ﬁgﬁgat $ gﬁ?F A provides a seni conduct or menory
device with a word line selection 10 Ioglc circuit conprised of block

units, andgpG 22 '11drr§fé‘£§§ éhéCB%‘E%tz'l(‘s @ia%?é‘fﬁrred embodiméht | §£!

bl ock |dent|f|ed by erence nuner al : such bl ocks are constructed
in a manner identical with one another. In the operation of the circuit of

FIG & wbel ilike seleetddmaloghe withaiitfaccordifigd td thengsrdsert2 and
a 16th inverter [err] within the first word Iine selection circuit block

14, is selected. In other word, an output signal [err] is received fromthe
row dimventiéh. arthis checaateis an improvement over the word line

5 selection logic circuits 12 forming part of the semiconductor
memory device described as part of the prior art hereinbefore and
shown in FIG. 1.

Thus, it is to be understood that the present invention
provides a semiconductor memory device with a word line selection

10 logic circuit comprised of block units, and FIG. 2 illustrates
a schematic diagram of a first block identified by
reference numeral 14;. All such blocks are constructed in a
manner identical with one another. In the operation of the
circuit of FIG. 2, let it be assumed that the number of word

15 lines is 512 and a 16th inverter Iy within the first word line
selection circuit block 14; is selected. In other word, an output
signal iﬁiﬁ'is received from the row decoder 11, and at the same

time, an output signal BSWL, is received from the block selection



.tihé, an output signal[err] is received fromthe bl ock selection 10

~decoder 10 in order to select a nenory cell in the nmenory bl ock 1. :
Switching neans for the whole block ctdprise transistors [err] and [err].
Wrdsline selection signal [err]... [err] are outputted fromthe row

dededer 11 and are applied to inversion 5 nmeans..{-err], respectively.

Each i ndecsider 0ain iordetdaso tydldctnsi aemobeyageibown tT:Ite néWEE ¢ BoBRaANS
[err] are divided and arranged to forma block unit for 16 word Tines.

Thus it can be seen that a first block unit anong divided bl ock units is

t hus de2i.gn8wélichjngef meanse founthal wholeAblnakh comprise tanpdstors m

the block selection decoder 10 is supplied to transistors [err] and

[err] formng an inversion neans, i.e., inverter,__and therefore_a
rever seppd; ﬁwgcer t eWoZAgrkine s sedeatd sy §3ERALN JWhtp MW} gnal- [ MWE]; taren

I nverter forned by transistors [err] and [err] for selection of word |ines.

ver si SHERBERES, Frba Hhe oramasspater Riomrch s quReLEsa BRL H kR 10
for invertor sel ecti on and operati on.

5 means I;, I; ... Iy, respectively. Each inversion means includes
two transistors as shown. The inversion means I;, I; ... Iy are
divided and arranged to form a block unit for 16 word lines. Thus
it can be seen that a fir$t b1ock unit among divided block units
is thus designated by reference numeral 14;. 2An output signal

10 iﬁﬁﬁ;‘ from the block selection decoder 10 is supplied to
transistors T) and T, forming an inversion means, i.e., inverter,
and therefore, a reversely-invettéd signal is formed by applying
output signal BSWL; to an inverter formed by transistors T; and
T, for selection of word lines. Power is selectively applied into

15 thg,_word line block including the inversion means by output
signal BSWL, from the block selection decoder 10 for invertor
selecti;n and operation.

. As shown in FIG. 2, a PMOS transistor T, is arranged in each



As shown. in FIG 2, a PMOS transistor [err] is arranged in each of 16
word |ines and connected to power and a NMOS transistor [err] is connected
to ground, as shown, and operates in a powered relation with a PMOS
transistor to forma CMOS inverter!li.e., a swtching neans. Based on st he
above assunptions, when the 5 inputted signal [err] changes to the ey

| evelog L4 W6 AAM ¥ALEAFRAOLoRYER A NY Holed Hid d JoiPPLISHs 25382, 1©

the first word |ine selection circuit b 141,

inverter[err]receiving the signal [err] thereby supplied with power, is

act i vid edonAected Ut PUIGru i) , ashskowert and Sopsvdtes IWPhi Ybwérdde
word line 10 [err], and a nenory cell within the nmenory bl ock. "According to
t he above, the nunber of word lines is 512 and the word lines are divided

i nt o deélatbian| whthuai (BMOS tiemsBetoor dol ifiornblao CMOSr inverted., Haod, yord

| ine block includes 16 CMOS inverters. The PMOS transistor [err] connected
to power is 15 assigned to each word |ine block, and 32 transistors are
neede®. sMdkShing meransne WaEed r #5si $her above] assuapsions, t vherrthe as a
pair with a PMOS transistor assigned to each word |ine block. Therefore, as

ghe ”i‘h”&’:?été’é s@&ai%&éﬁi réi{a%gseess ’tt:tt rt]:%eS T%lwl irevte?.? the drain voltage
of PMOS transistor T; is supplied as power to the first word line
selection circuit block 14;, and the inverter Iy, receiving the
signal m thereby supplied with power, is activated. As an
output signal, the selection signal is supplied to the word line

10 WLj;, and a memory cell within the memory block.
According to the above, the number of word lines is 512 and
the word lines are divided into 16 word line units so that 32
word line blocks are formed. Each word line block includes 16
CMOS inverters. The PMOS transistor T, connected to power is
15 assigned to each word line block, and 32 transistors are needed.
However, only one NMOS transistor T, is necessary to operate as
a pair v;ith a PMOS transistor assigned to each word line block.

Therefore, as the number of word lines increases, the smaller the



.12 nunber of elenents used in a high dehéity menory devi ce and thereby chip
area i s advantageously utilized. According-to a specific circuit according

"to the preferred enbodinent of FIG 2, wherein one of the nenory
bl ocks is 5 selected, and as the si¥nal [err] is applied fromthe bl ock

seNeCtion decoder at low level, i.e OV, .the PMOS transistor [err] is ON,

and the t r gnsj lerr] s .;1 d . A din thejvoltage a
node N 1o . t??n%f%ﬁéﬁggd '4sréodrsn lfl'}(;wrh\e}o ?g_ge %%o%ﬁ%l g%ﬁa gae.dﬂ%c?olat‘éée
at node N is supplied as power to the CMOS 10 inverter [err] which
‘recei vegha@reBy ehiplhred lils adVhritligdsWSlyeatieizbaoutputs a high level

signal which Teduces the required actess tine for the selection of a nenory

cell. In terms of physical perineters when using a M3XS transistor if the
wi dt h/ | engt hacéogaing olaUdpbéci®id hd ialit ciaretd g etd StheSptefeltred

G ven that the physical size of PMOS/NMOS type transistor is 20.5 * 1
w t hout any neasure, in FIG 1, the delay of signal by NOR logic circuit
caused é¢mbodimente of tAEGcaRaciwihherein. cone 20f5 thél1’memér¢ bEockknis
conparison with :

5 selected, and as the signal BSWL; is applied from the block
selection decoder: at low level, i.e., OV, the PMOS tramsistor T
o is ON, and the NMOS transistor T, is turned OFF. Accordingly, the
N’ '

voltage at node N is 5V, being changed from low voltage to high
voltage. The voltage at node N is supplied as power to the CMOS

10 inverter Iy which receives a low signal MWLy, and the inverter

I;;. outputs a high level signal which reduces the required access
time for the selection of a memory cell.

In terms of physical perimeters when using a  MOS transistor
if the width/length of gate is 1 um/1 um, the gate capacitance

15 is 1.4 £P. Given that the physical size  of PMOS/NMOS type

transistor is 20.5 * 1 without any measure, in FIG. 1, the delay

of signal by NOR logic circuit is caused by the size of the

capacitor, i.e., 20.5 * 512 * 1.4 fF. In comparison with

S



13 capacitance of transistors formng a NOR gate by 512 word lines, the
capaci tance of transistors of the present invention depends on only the 32
transi stors receiving a signal [err] whi ch ensures a high speed access
time. In addition, sinple inverters 3 are used in the present invention
as conpared with NOR or NAND |logic circuits conprised of a plurality of
active elenents forward tinpe sel ecti on whereby a higgw§ eed performance can
be obt GPRRE1IEEREEIPRETRNELERFESEArMiRT A IRtEs by Sl?i ¥REG lLines,
foregoing, one skilled in this art now 10 understands that the present

: : b i . q devi . hi g .

and T cEBRSRAS LAY, e T aRERF (AT SHhrie, EP SRS {pPHefiqm deppnds ¥

enbodi ment of the present invention wherein a NOR logic circuit is fornmed
d t f I [ gﬁﬁh ' P

?Pangi S o?’qgl cgﬁﬁec eh%@%&%ﬁg%ﬁgﬁﬁégn?st 0 shggr m ng 'tm

logic circuit is assigned to each word |ine block. Transistor 31 of the
bl ock sRstfescschigR sPpee@UbBblesS HideS. (I 'ddditid®)simpleeinverters

5 are used in the present invention as compared with NOR or NAND
logic circuits comprised of a plurality of active elements
forward time selection whereby a high speed performance can be

obtained according to the present invention.
Thus, in view of the foregoing, one skilled in this art now
10 understands that the present invention can be applied to a
seniconductor device having a high density and to operate with
a high speed performance.
FIG. 3 illustrates an embodiment of the present invention
wherein a NOR logic circuit is formed and a method of selection
15 of memory cells by NOR logic. A PMOS transistor 31 connected to
power among the transistors forming the NOR logic circuit is

assigned to each word line block. Transistor 31 of the block

units receives the output signals BSWL;, BSWL, ... BSWL;. The



14" transistors 32, 33 and 34 are arranged as shown for each word Iine and

recei ve an-output signal [err]... [err] fromthe row decoder. Transistor 31
“assigned to each word line block unit wth transistor 32, 33, and 34 for
each. word line forma NOR logic 5 cirtcuit. FIG 4 illustrates an

enkegdi nent of the present invention wherein a NAND logic circuit is forned.

he combrBakiaRods ANYPIMG 8k ate ArrdifedlasOlsiovh WOP QWS wora

circuit, and nmenory circul the present vent-ron 1 s . reconpo
10 wunits. That is, transistors 43 and 44 receiving an output signal [err]

from t heiheoahd seéesivenan st 1€k sﬁﬁmmﬁlonhmg' raj i omwef £ ¢ r.
For each -word |ine there'are-transié%brs 41 ‘and 42 connected as gﬂ%&ﬁﬁgﬁd
these word line transistors are arranged in a parallel arrangenent to form
t he condégodari diraisiSto\MES aseigned sto tdath arord duimec hloadkeairniehas 81 t h
the transistors 43 and 44 to forma NAND logic circuit. The present

I nvention provides_a decoding circuit that can be applied suitably to a
seni contkRRSISERFVBY - dSBi-canthvBfgfer each word line form a NOR logic

5 circuit.

FIG. 4 illustrates an emquimént of the present invention
wherein a NAND logic circuit is formed. The combination of
transistors 41, 42, 43 and 44 forms a NAND logic circuit, and
memory circuit of the present invention is recomposed of block
10. units. That is, transistors 43 and 44 receiving an output signal

BSWL; from the block selection deéoder 10 form a configuration of

CMOS inverter. For each word line there are transistors 41 and

42 connected as shown and these word line transistors are

arranged in a parallel arrangement to form the configuration of

15 cMOS inverters, that are coupled selectively with the transistors
43 and 44 to form a NAND iogic circuit.

Thé present invention provides a decoding circuit that can

be applied suitably to a semiconductor memory device having a



hi gh density and high speedgperfornance, and further provides a nmethod of

access to nenory cells which is advantageous to power consunption. 16
CLAI M5 1: A . sem conduct or menory device having nenory bl ocks nmade
up of a plurality of nmenory cells at§anged in a matri x, a row decoder ]
outputting a selection signal 5 for selecting word lines within the

menory bl ocks, and a nenory bl ock sel ection decoder for selecting each of a

pl ur Aidly d¥nsietwrandl hilgh, specd peEnformancs. iard uEMFRthesr provideseclacct i on
logic circuits for selecting word lines in the nmenory in response to an

out put signal from 10 said row_ decoder, gﬁg said nmenpry block

sel emétthedcadHrecessakte mepery gelis Whifhd§ ARVIRERESOBS, £Qi POVEILyi di ng
word lines into blocks and thereby form a

consumption.



plurality of word l'ine blocks each having inverters for |n¥eLLLng an_output
signal fromsaid row decoder to 15 supply the correspondlni i nverted

si gnal to each word line, said word |ine blocks further ﬂmmmm,lm"'

{fching neans for selecting a nenory block in respons
S|dﬁﬁl fromsaid nenory bl ock sel ection decoder for controlllng atti'vatsi on
of said inverters wherein 20 said swtching nmeans includes PMOS
and NMOS type transistors, one type of said PMOS and NMOS type
transi stors being connected to a pluraﬂﬁty of word line blocks and supplled
wi th power for response to an. output signal fromthe bl ock sel ection
decoder, and a 25 second type €AY gd PMOS and NMOS type transistors
bei ng 17 connected between said first type and ground whereby only the
NMOS and PHOS transistor with a comon interconnection turns ON and

2" A condhc rateRBRyCHER; comEBOr Yy Aeyite cravne MR
blocks made up of a plurélity ‘of memory._geils arranged
in a matrix, a row decoder outputting a selection signal

5 fcr'selecting word lines within the memory blocks, and a
memory block selection decoder for selecting each of a
pluraiity of memory blocks, each memory block including
word line selection logic circuits for selecting word
lines in the memory in response to an output signal from

10 said row decoder and said memory block selectiop
decoder, said word 1line selection 1logic circuits
dividing word 1lines into blocks and thereby form a
plurality of word line blocks each having inverters for
inverting an output signal from said row decoder to

15, supply the corresponding inverted signal to each word
line, said word line blocks further including switching

o means for selecting a memory block in response to an

output signal from said memory block selection decoder
for controlling activation of said inverters wherein:

20 said switching means includes PMOS and NMOS type
transistors, one typé of said PMOS and NMOS type
traﬁsistors being connected to a plurality of word line
blocks and supplied with power for response to an
output signal from the block selection decoder, and a

25 second type of said PMOS and NMOS type transistors being



1 wherein said inverters :of the word Iine selection+toegte—c¢circuits

include PMOS and NMOS transistors operating t 1 | ans. 3.
A sem conduct or menory device having mem)rme[!m,M/iMEDEmgg up of
a plurality of menmory cells arranged in a matriX,» dc * -
outputting a selection signal for selecting word lines within the menory ~~
bl ocks, and a nenory bl ock sel ection decoder for selecting each of a
plurality of menory bl ocks, each nmenory 18 * C L M S * block

i ncluding word line selection logic ci¥tuits for selecting word lines in
the menory block in response to an output signal fromsaid row decoder and
sai d nenpopnmestiedchetwesn deedidr TixsE \eYRe| AR gepund Wherehy
circuits dividing word lines into 5 bl ocks and thereby forma plurality
of word | ORdY, WBIQS | iand I RGS | HerRRF LA NORWESYT caci Fommon

I ncl udi ng:, transistors, for receivi an_ out signal _from said nenory

bl ock sel efGehFOMastAon arfﬂ"!l’r?ﬁ/eré}g s"&‘gnngg% lﬁo ESERORESI M AN i n

parall el output signal from said bock selection decoder.

5 2. A semiconductor memory device as recited in claim
1 wherein said inverters of the word line selection
logic circuits include PMOS and NMOS transistors
operating to form a switch means.
3. A semiconductor memory device having memory

10 blocks made up of a plurality of memory cells arranged
in a matrix, a row decoder outputting a selection signal
for selecting word lines within the memory blocks, and a
memory block selection decoder for selecting each of a

plurality of memory blocks, each memory

——



~for'anerting the output signal fromthe row decoder thereby—10—form ng—NER-

logic circuits. 4. A seniconductor nenory: device having ne
up of a-plurality of menmory cells arrggged in a matrix, a Hmm.‘i ill
outputting a selection signal for selecting word lines withkn sy *

bl &%ks, and a nenory bl ock sel ection decoder 15 for selecting each of a
plurality of mepory bl ocks,_ each _nnri blgck.incLuding m%rd Iige el ection
| ogi ¢ BAPEki incivding| ¥RFR b e et PRELOPN PR ChEMBFYLES0ER T ROHESS to

an out put signal fromsaid row decoder and said nenory bl ock sel ection

i ni o bFBERSIERRS: RBy oBy PEPRSY rirak 15 Geopsibe bl Bafell fepktd®

bl ock including: MOS switching transistors responsive to an output

Si gnal £EbAM:adhd (RO He RRGACIr deeadakno?yd HIBEN [ATe St ion CAUBLEL L,
sai d swiching transistors and responsive to said row decoder output
signals to select word lines while supplied with power by turning ON said

MOS swihgRi RErdl Pl Sl Sct Pon M ogs8Nt£pEUIEE0Ei ¥EADNY WoYACRineeOhditey t O
claim4 wherein said MOS switching transistors and said inverters form
5 blocks and thereby form a plurality of word lines, each word line
block including a NOR logic circuit including: transistors for
U receiving an output signal from said memory block selection
decoder; and inverters connected to each word line in parallel
for inverting the output signal from the row decoder thereby
10. forming NOR logic circuits.
4. A semiconductor'memory device having memory blocks made
‘up of a plurality of memory cells arranged in a matrix, a row
decoder outputting a selection signal for selecting word lines
‘-..\J,ﬁ
within the memory blocks, and a memory block selection decoder
15 for selecting each of a plurality of memory blocks, each memory
block including word line selection logic circuits for selecting

word lines in the memory block in response to an output signal

from said row decoder and said memory block selection decoder,



10

10

NAND |l ogic circuits. 6. A sem conductor nenory device constructed
and arranged substantially as hereinbefore described with reférence to and
as illustrated in the acconpanying draw ngs of fi

f A 0

said word line selection logic citcpits dividing word lines into
blocks and thereby form a plurality of word lines, each word line
block including: MOS switching transistors responsive to an
output signal from said block selection decoder; and inverters
coupled to said MOS switching transistors and responsive to said
row decoder output signals to select word lines while supplied
with power by turning ON said MOS switching transistors.

5. A semiconductor memory device according to claim 4
wvherein said MOS switching transistors and said inverters form

NAND logic circuits.

6. A semiconductor memory device constructed and arranged

substantially as hereinbefore described with reference to and as illustrated

in the accompanying drawings of figures 2 or 3 or 4.

S

v



