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present invention relates to a sem conductor 5 storage device, and
specifically to a sem conductor storage device having an i nput data hold
circuit which operates in synchronization with “a rising edge of a system
clock signal. 10 2. DESCRI PTION OF THE RELATED ART: In recent years, along
with the increase in operation speed of m croprocessors, etc., demand for
sem conduct or storage devices which operate at higher speed has been

growi ng. A sem conductor storage device 15 devel oped for the purpose of

nmeeting such a denﬁnd I's a SHKIKOGROURDSOF PARdUHVANBLIEN age devicg t hat

. ! _ : i ce,
hPah speed roadout of "OSEMCORIRRETER SRORAGE BRVIEE 2 ?ngi%ﬁﬁe,'ﬂl"mmﬁme i
for normal random access, 20 al though an access nethod is [imt

extent. The synchrpneup OFr FHEOINVENTIONDde used in a cl ock synchramois
sem conductor storage device is a high speed access node in which

predet ermi ned data r owdr'ié @resen® VARG -redl attesusa 8emy condudtdm
synchroni zation with a systemclock signal. One exanple of a synchronous
sem conducs or Ssktpagge dewime, Wanch speciafdésallya spnchr semicdndwitor
operation node includes a synchronous DRAM (hereinafter, referred to as
"SDRAM' ) . I|n stoSDRAMievpor heyding ap tinpelysiahacholdl eiigeadit ahiatput
circuit receives, in synchronization with a rising edge of the pulse of the
10 system cl ockoperates osynehrsng#a tion ¥y itdaxits trg estgebs sisyrilem a
colum address strobe signal, a wite enable signal, and a chip sel ect
si.gnal ) and an @HRP¥s8igPgAal fromoutside in a time-division manner. 15
When the control signals and the address signal

10 2. DESCRIPTION OF THE RELATED ART:

In recent years, along with the increase in
operation speed of microprocessors, etc., demand for
semiconductor storage devices which operate at higher
speed has been growing. A semiconductor storage device

15 developed for the purpose of meeting such a demand is a
synchronous semiconductor storage device that operates
in a synchronous burst operation mode. In such a storage
device, high speed readout of data 1s achieved in addition
to the increase in speed for normal random access,

20 although an access method is limited to some extent.

- The synchronous burst operation mode used in a
clock synchronous semiconductor storage device is a high

speed access mode in which predetermined data rows are



"

are received in synchronization with a rising edge of a system cl ock
signal, it is necessary that the control signals and the address sﬁgpglyﬂmf
»input with consideration for a certain setup tinme and a certain hol 6
time with respect to the rising edge of the systemclock signal. In high
speed devi ces such as SDRAMs devel oped in the recent years , as the
frequency of the systemclock signal increases, the setup tinme and the hold
time are reduced. Thus, in the margin settings of the setup tine .. 10
MAY 2002 - 3 OOR00300 and the hold time based on the specification of a
storage device, a reduction in dead tinme is demanded nore than ever. 5 For
t he purpose of neeting such a denand, a structure of a flip-flop for
| at ching a dateﬁ%‘i‘b‘?\%g a%?cﬁu&ﬂﬁfenéﬁt YNGR Hz 2Rt op f"’lﬁ%‘ h%ssﬁ’éé;ﬁm
proposed. In ge eraBg % i necessary to delay an internal clock signal
when an i nput @l'%and a systemclock signal are 10 input so that
wavefornms of these tmn signals rise up at al nost the sane tim ng. However,
such a delay of the internal clock signal delays the output of data. In the

proposed structure, theb di ffe%fa;fn%f beciél\ee%. %aﬁ‘% or?oughesgﬁgtt:(r)gldu%i&%nal S

and the address signal I art circuirt Sectron an

the setup T hi'%‘%%%ﬂpe%g?e LS SRR B Rl 6 B Ve
in 20 Japanese &ﬁéf‘a@@ﬁ‘ Lﬁﬂaé\k& sgnafﬁ@}ﬂm'é ?Rkﬁe(ﬁzé Felingietew b

800, a chip select signal an address signa are 1nput to a

llogic circuit 204rdbro4ahy %sCSSbRRHt" yuf fxaraa%md %%&ﬂ%%%iﬁ%& Q:'he203
respectively. The logic circuit 204 outputs a Y 200Z - si gnal

Q04 to a |atchsgdtémi tc1dbk Thaghallch &hr cmlaueo_dﬂeéwl@s raddiansd er igat e
2la, a transfer gate 22a, an inverter INV21l, an inverter INV22, an inverter
| N\V23, an inverdwichPdRizagndnawiithy e trars i/ 28dgd hef t tBeSpallse of the
10 system clock signal, control signals (a row address strobe
signal, a column address strobe signal, a write enable

signal, and a chip select signal) and an address signal

from outside in a time-division manner.

15 When the control signals and the address signal
are received in synchronization with a rising edge of a
system clock signal, it is necessary that the control
signals and the address signal are input with
consideration for a certain setup time and a certain hold

20 time with respect to the rising edge of the system clock
signal. In high speed devices such as SDRAMs developed
in the recent vears, as the frequency of the system clock
signal increases, the setup time and the hold time are

reduced. Thus, in the margin settings of the setup time



5 gate 2l1a includes an NMOS transi stor N21 and a PMOS transistor P21. The
transfer gate 22a includes an NMOS transi stor N22 and a PMOS transiii r

. P22. Upon receiving a clock signal CLK, a CLK input 10 buffer 205 3 BA!EWQ
CLK input buffer output signal QR05. A delay circuit 201 receives the CLK

i nput buffer output signal Q05 and outputs a signal Q01 to thg torogi'b%f er
gate 2la and the transfer gate 22a. Specifécally, t he signal f I'S 1 nhput
r

directly to a gate of the PMOS 15 transistdr P21 and a gate of the NMOS
transi stor N22, and input through the inverter INV25 to a gate of the NMOS
transi stor N21 and a gate of the PMOS transistor P22. The signal Q04 from

the logic circuit 4 is supplied.to the transfer te 21a of .the |atch
ittt 20. A SiAdRe BRI CAFBhPERES Partte SRR LIAE 80 KA PETRTS he
inverter |NV21. Lgna drom t i pverter., j u i_e t he
transfer gate ﬁ%’%%%lé g#égg%ég%balyc Qfecéc{]héldl’leﬁv]éér l\ae/%’%?mﬁé F‘%ygug#%?he

1 0 MAY 2002 - e‘SYejfnverter I NV22. An output of the transfer gate 22a is
output fromthe latch circuit 20 through a feedback | oop formed by the

inverter 1NV23 and the inverter INvV24, and supplied to a transfer gate 23a.
5 The signal output fromthe delay circuit 201 is also supplied through an

inverter I&V26 to one Gigd NRHE t%%géés&f,ﬂeé%ﬁzl g9 e NAND?demd R, Otdrer

input termnal of the NAND gate 1 receives thé CLK I nput buffer 10

out put si gnal @Qéuéfefbtmacﬁﬁibnembﬁbmqrat@ﬁncﬁa @t 8Wi ffat heniD
gate NAND21 is supplied to gates of the transfer gate 23a and gates of a

transfer gate Z2dsmpdhfateangber thdl &eAlfp | tirhé/(eadnbAMRSpiropbEed O T3
and a PMOS transistor P23. The transfer gate 24a includes 15 an NMOS

transi stor N24 géfle faPMIT ticaneceboari2do dblayodhpitit@fnabe NP sdaingl
NAND21 is supplied directly to a gate of the NMOS transistor N23 and a gate

of the PMOS tranisestan Hr2gutafdtassigralsapfl aesyshemughoicke sl are NV27
to a gate of the PMOS transistor P23 and 20 a gate of the NMOS transistor
N24. The ®0gnalifot s$oothabewavgformsr offi th28é itwoalsignalmplrniee tup tate
transfer gate 24a. A buffer Huf 21 receives an output of the transfer gate
23a and an out ppimo$tt hbet sams crimybne. 248pwavdroutsmals & deyaml o€ the
internal clock signal delays the output of data. 1In the
proposed structure, the difference between a delay of the
control signals and the address signal in an input data
15 latch circuit section and a delay of a rising edge of the
system clock signal is eliminated, whereby the setup time

is compensated.

Figure 8 shows a latch circuit 800 disclosed in

20 Japanese Laid-Open Publication No. 2-203611. In the
latch circuit 800, a chip select signal CS, and an address
signél (AO-Ax) are input to a logic circuit 204 through

a CS input buffer 202 and an address buffer 203,

respectively. The logic circuit 204 outputs a



1 0 MAY 2002 - 6 In the latch circuit 800 having the above structure, an
internal clock signal is delayed so as to obtain a margin for a sefjyp Wﬂjﬁ?
-whereby the delay of 5 the input data signal (AO Ax) with respect t [4
internal clock signal is elimnated. Specifically, in the latch circuit 20
whose setup tine determ ned based on the specification of the latch 10
circuit 20 is 0, the input data signal (AO,Ax) and the system cl ock signal
CLK arrive at the latch circuit 20 at the gama time. Uilizing this, the
system cl ock signal is delayed by the delay circuit 201 to generate an
internal clock signal. Until the input data 15 signal (AO Ax) is latched

b d the int th | t .dat |
(RO A 15 out BHERAT oBGR At B4 e g‘ﬁ-g?au% -‘?Lr e dar %“Fea%eﬁzé'z%”a
.e., th h t f h

Ibegn tur:lgggon):hr%iﬁgggr gout putg%?o%gs fer W 3%\000?@: (r:ig

this system thfn?&ﬁ%@ﬁl tza sa \seff@r' un@&r n%%éélﬁeﬂm@ntanol of

data i nput contr comrand Ssi gna ore

1 0 MAY 2002 '§n6§9‘éé5se§NW4h0|éin&h%nadﬂh?éftéf‘t o802 PREN i, 2

i nput control conmmand signals are i1nput, 1n order to obtain an i nput data

signal forgint gga@é 2§8eSihclddes t Ba Wﬁgs%ﬂnsﬁﬁféf‘mﬁﬂc%rﬁi PROEMYE an
input data hold 5 circuit 900 (Figure 9) further including a latch circuit

51 for holding erghakistBaspkaen phepesadsrlet gated PUE iddRdws hrfiNMOS t
900, a signal b2 generated by a latch circuit 53 having the same structure

1O as that of tHeahaishogi N22 tand& FMOHOoVPansibtowr ®28.is supplied to a
latch circuit 51. The latch circuit 51 includes a transfer gate 55a, a

transfer gate 56a, an inverter INV59, an inverter INV510, an inverter

I NV511, an inverter INV512, an inverter |INV513. The transfer 15 gate 55a

i ncl udes an NMOS transiGpon NeSeiwmdng BMoS.dcolansigrial 6K, ahELKr dmghwr
gate 56a includes an NMOS transi stor N56 and a PMOS transi stor P56. The

si gnal (bRogenebaffdrbposheutptith £ CLEKuihpa8 BUF fer vuputee ignalhég2asanst er
gate 55a. An input data control signal Ql20 is supplied to a gate of the
PMOS transi st orARESlandcirgaite 201 trecelwsst the GIH dnNes bufiffath@uimut t he
i nput data control signal QL20 is also supplied to a gate of the NMOS
transi stor N55 shdnalgdRe5 and) atpyroela gigsfalt ROV t thasitgams f286

t hrough the inverter |NV513. )
gate 2la and the transfer gate 22a. Specifically, the

signal ¢201 is input directly to a gate of the PMOS
15 transistor P21 and a gate of the NMOS transistor N22, and
input through the inverter INV25 to a gate of the NMOS

transistor N21 and a gate of the PMOS transistor P22.

The signal $204 from the logic circuit 204 is

20 supplied to the transfer gate 21la of the latch circuit 20.
A signal output from the transfer gate 2la is supplied

to the inverter INV2l. A signal output from the
inverter INV2l1l is supplied to the transfer gate 22a and

is also fed back to the inverter INV21l through the



An out put of the transfer gate 55a is supplied to the inverter INV59. An
output of the inverter INV59 is supplied to the transfer gate 56a and is
-also fed back 5 to the inverter INV59 through the inverter |NV510.1 (AMAY 200?
output of the transfer gate 56a is supplied to a feedback | oop formed by
the inverter INV511 and the inverter INV512, and then, the latch circuit 51
outputs signals AilnCG-Ainx fromthe inverteg LNV511. 10 The input data hold
circuit 900 having the above structure is relatively large in size.
Furthernore, since the internal clock signal used for latching in the |atch
circuit 50 is delayed by the delay circuit 501, the 15 internal access tine

s del ayed_ acoorbRgkuy! ovyiie SARP ARGHD B irldPrrhfls 2l Lhen LA ueh

probl enms, in the | nput d hol d"ci rcuit IS requir to provide an

nput data 20 coptpat SERARGAMRA IALAITCUS GRS SUdttifor Uodid”

generating the 1nput data control signal QL20 in order to hold an input

data address sigopheW PP dHe 19R1Ht WUENEDR T 1RV rH ANy S | E
Figure 11 shows a timng chart of the input data hold circuit 900. As seen

from 1 0 MAY 2@00B1ied tbl @UGahbrdiegavéessal access tinme is the sum of
the delay tinme caused by the input data control signal generation circuit

120 (Figurg 10) and input buffers associated therewith, the delay tine
caused by the logic circuit 504 5 and input buffers associated therewth,
and the delay tinme causegle byighell ehitpuei Febint thé. déapgnedechditd-2Qeis
Publication No. 8-17182 discloses a structure which shortens the internal
access 10 tine.alsotéuppifiedcthirenghhan fiheexdierp INVES asethenfl Haput
specification is several nanoseconds, a part of the setup tine is allocated
to the internal tecmtnalsiofa NAND ghytet NANDR ler ndtheaothes inpwt terstiordlened.
15 Figure 12 shows a logic data input latch circuit 1200 disclosed in
Japanese Lai d- GpEntRebNAND igateONARD2Y182celliveishethegCkK danpuitnputt fieat ch
circuit 1200, a chip select signal CS and address signal (AO Ax) are
supplied 10 | ogpetputcsiilgnad tfiR0highirem Cehen @K bidpet BafZerak®S5an &ddress

buffer 73, respectively. The Io%(:
output of the NAND gate NAND21 is supplied to gates of

the transfer gate 23a and gates of a transfer gate 24a.
The transfer gate 23a includes an NMOS transistor N23 and
a PMOS transistor P23. The transfer gate 24a includes
15 an NMOS transistor N24 and a PMOS transistor P24. The
output of the NAND gate NAND21 is supplied directly to
a gate of the NMOS transistor N23 and a gate of the PMOS
transistor P24, and 1is also supplied through the
inverter INV27 to a gate of the PMOS transistor P23 and
20 a gate of the NMOS transistor N24. The signal ¢204 from
the logic circuit 204 is also supplied to the transfer
gate-24a. A buffer Buf2l receives an output of the
transfer gate 23a and an output of the transfer gate 24a,

and outputs a signal ¢21.



circuit 74 output a signal Q74 to a latch (flip-flop) circuit 70. The latch
(flip-flop) circuit 70 includes a transfer gate 71a, a transfer ga&&qq%ggg
-an inverter INV71, an inverter INV72, an inverter |INV73, an

- 10 inverter INV/74, and an inverter I N\V75. The transfer gate 71a i ncl udes
an NMOS transistor N71 and a PMOS transistor P71. The transfer gate 72a
includes an NMOS transistor N72 and a PMOSgtransistor P72. The latch 5
(flip-flop) circuit 70 receives the signal Q74 fromthe logic circuit 74 at
the transfer gate 7la. A CLK input buffer 71 receives a systemcl ock signa
CLR and outputs a CLK input buffer output signal Q71 to a gate of PMOS
transistor P71 and a gate of NMOS transistor N/72. The 10 CLK i nput buffer
output signal Q71 is also supplied to a gate of the NMOS transistor N71 and

a gate of the PMOS trangi stfe P72a bk OU r&Ret] Bb%”ﬁ'av'lN\Aé75ttr%ﬂ QR of
the transfer gate 7la is supplied to the inverter n out put of the

inverter INV71 §ergepakeedahoihberhalt eqa%t@ei 4% @Nthyeq o ad &b back
to the inverter INV71 through the inverter 2. An output of the transfer

gate 72a is suppht&inta makgeabFes lao@ethed n@ﬂn@y M‘iéré'ﬂ}éethér delY¥48 oxnd
the inverter INV74, and then, an output of the inverter INV73 is output as
a 20 signag Qr5thé rirt;hﬁc aagacSﬂ@xtall (ROt Akttt i§ inedidctl28Gthd AA tledGia
circuit 74, which receives the input (address) data signals through the
address buffer dBocRngdighal is0dUAMiIHMHZed. 11 interconnection associ ated
therewith are positioned before the latch ( flip-flop ) circuit 70 . In
such a structure, the delay tine caused by thedogic circuit 74 and the

i nterconnection associated therewith is 5 interleaved with the setup tine,
and the tinme consuned fSmecihficaliy,ciydhef Lahehsyitrenit| 20kwivogmalet®R to
the exit of an output signal Q75 fromthe latch circuit 70 is shortened. 10
In the | ogi c datimenpetermiphdchased: on2dbe shecadlimptiiane cfadded iadathe
data address signal (AO-Ax) in the path fromthe address buffer 73 to the
latch (f119- flofp}reilitéuﬂp 18 0s [thegdmpaHariate %9@9lti(ﬁ@ ax)séad dhehe
system cl ock signal CLR in the path from 15 the CLK i nput buffer 71 to the
latch ( flip-flopsSten céark Bdappl HLRAREAVE n2t cBldgedabght RATICHditc 20
circuit 74 and the i nterconnection associated therewith., In such a case, if
the system cl ockt §%§Pm&1ﬁ-'&%d t[ﬁ'elﬁ%t%%nﬁda’r%st?legﬁﬁﬁt(’ﬂé%ﬁk@i@Q%ut
at the sane tlne 20 e Si Q71 and,t he signal 3 are output
2t the same timb rderm&tredch fiSer ‘%afa%rc?fc&l’n? 0L ale; APERATEr o7
respectively) , view

| dd |
(A A) by 1 he' 1hPERREY, F1648%Fk op Pty « “70 B Gerdh i ARELS AR e

I ogi c 15 signal (AO-Ax) is latched based on the internal clock
signal, the already-arrived input data signal (AO-Ax) is
routed through a path different from the latch circuit 20,
i.e., through the transfer gate 23a and the transfer
gate 24a (which have been turned on), and are output from

20 the buffer Buf2l.

According to this system, the address data signals
are input under the timing control of data input control

command signals (RAS, CAS, WE, and CS). Therefore, it



1 0 MAY 2002 - Iz circuit 74 and the interconnection associated therewith
reduces the margin of the setup time. Thus, in the above circuit striugtMAY 0?2
-the delay 5 tinme caused by the logic circuit 74 and the interconnection
associ ated therewith should be shorter than the setup tinme. Furthernore, in
a synchronous sem conductor 10 storage devise such as an SDRAM address
data signals are generally input under the,timng control of data input
control conmmand signals. Therefore, in addition to securing sufficient
margins for the setup tine and the hold tine by the latch ( flip-flop )
circuit 70, the address 15 data signals input in synchronization with a

rising edge of diQ?r \?Jt.fgﬁcll.c?%l% Q@%Lgﬂﬁ?%sgedgﬁhdséggﬁﬂ‘Pﬁeﬂaél?e e

control command si‘gnal's are I nput. , I'S neces t o provide,
subsequent to thgphat GRnAdIP-EbRRANE! sG\Yral1e) afe int OPi &1 belielr QS
hol di ng the ad resg 20 é%ta sigﬁgﬁ ?fof g&éhpleéeg #I@b-Flop circurt 802

shown in Fi gur €og8ain/n it GRitd BhHadl £6¥ intePRafSaslous. | Neét G e 13
has a two-stage flip-flop ¢ircuit 80 including 1 0 MAY 2002 - 13

flip-flop ci rcgﬁﬁ_ﬁpégé oFd s33riny Cdudht WO @bt raet thguenadhes Hdm
i nput data hold circuit 1300 to hold the address data signal. The structure

of the flig-flopigbagyi 50802 (Fidjite®na) | yrareveded o1 b@idgngat ha adt ess
5 data signal is the sane as that of the latch circuit 51 shown in Figure

9. Figure 14 sheiBcaiti Blngothardldiaig tdiegnapst hest beled prasposed. 1300. As
seen fromthis chart, the internal 10 access tine is the sumof the delay
time caused by the logic circuit 84 and input buffers associated therewth,
the delay tinme caused by the input data control signal generation circuit
120 (Figure 10) and inpm the fierpmutastae dlcdd chefcuist MoeNd siendal adsd i e
caused by the 15 latch circuit 802. In the flip-flop circuit 80 shown
above, the addreesedatedsbyrmlatghchbdchytt B8 havpnl bipe ciameiistt r3@twte a

ri sing edge of the systemclock signal is held based 20 on the input data
control si@nal @TaJZohgyeref fhel Inteheingiiit RQQ avnmhewn sinydHlgupened s on
circuit 1000 (see Figure 10 ) which receives the system clock signal CLK
and the data i npuPP¢dafr &io drkakehsFrdxgudt Shen Theelaighesdrgdtid fFynal
is supplied to an internal circuit ( a nmenory 1 0 MAY 2002 - 14 section
of the storage H%??Eé?stﬁ%iﬁﬂpﬁﬁﬁF gate 55a, a transfer gate 56a, an

inverter INV59, an inverter INV510, an inverter INV511,
an inverter INV512, an inverter INV513. The transfer
15 gate 55a includes an NMOS transistor N55 and a PMOS
transistor P55. The transfer gate 56a includes an NMOS

transistor N56 and a PMOS transistor P56.

The signal ¢$52 generated by the latch circuit 53

20 is supplied to the transfer gate 55a. An input data
control signal ¢120 is supplied to a gate of the PMOS
transistor P55 and a gate of the NMOS transistor Nb56.
Furthermore, the input data control signal $120 is also

supplied to a gate of the NMOS transistor N55 and a gate



-

v

inverter INV88. In such a case, the input data control signal QL20 5
includes the delay time caused by the input data control signal gene}gﬂﬂgﬂmz
circuit 1000 with respect to a rising edge of the system cl ock signal.
However, since sufficient nmargins of the setup tinme and the hold tinme are
secured by the flip-flop circuit 801, the address data 10 signal input in
synchroni zation with a rising edge of the gystemclock signal is held until
t he subsequent rising edge of the systemclock signal. Thus, the address
data signal including a margin of about one cycle of the system cl ock
signal can be held by the f lip-flop circuit 802. 15 However, the flip-flop
circuit 80 is rglaty Lh . $lLze C b LRl N op
circuits . Furt gr%%%?“?ﬁ%gﬁ?%g-sﬁ%ppg%r ?&ﬁ%ulg;h Erﬁ%vgggg#\ogr} eia){:‘ﬁg%%aress

data signal . Thﬁ& oh'%.?g\tc;ic{fu’? e OEEHRALEE 2 ggﬁé S | ye! ¥ub§gq% &R e @

sem conductor chip. The flip-flop circuit shown in Figu requires

two flip-flop cihedirker §ysnd 8@2) @@Egﬁﬁe dfetA¥st &WEL06F FNUBal (LK is
used to latch an input data 10 MAY 2002 - 15 signal. In the case where

the system cl OCKugbqa@d CleX the el mesr Whbeaseh0al SN JBEdW Badk Nal e
pul se (which has been generated froman externally provided clock input

signal haveng atgsethes idvertexeSINVSY eERPOEEGhSthe tihvedaier TS 160NtAW
command input signal) to latch an input data signal, the input data signal

can be | atched sndphel 6fbyheé trar ferf Idatd |56n dis suppl13@H 86 &Fa@dback
Figure 15. In Figure 15, in place of the clock signal CLK externally
suppl i ed throughobbe CElérme@it byff ertiyd t oidGetrherl ayvsidat a anput théch
circuit 1200 ( Figure 12 ) , the input data control signal QL20 is supplied
to aflip flop dtnventerd9@NVEHR2\e\aard therr diree 183 ch clireuicgc Sk arytpwt s
provide 15 a logic circuit 126 (Figure 10) for generating a clock signal of
a single pul se bigmads &dmndr-Adnx Soppl thd thvekteryINVIIENI ng a series of
pul ses. The generated cl ock signal having a single pulse includes a del ay
time causd@ by the logic circuit 126. That is, the increase in 20 internal
access speed, which is a feature of the circuit disclosed in Japanese

Lai d- Open Publicati on NEheginpuBdataheld sizewlty200 hayingethe jabave
case where the delay tinme caused by the logic circuit 126 for generating a
cl ock signal ha¥tayciudiengt® palLedLivVelHnbeFIehd® tFbkZ@el af urthermore,

since the internal clock signal used for latching in the
latch circuit 50 is delayed by the delay circuit 501, the
15 internal access time is delayed accordingly for the same

length of time.

In addition to such problems, in the input data

hold circuit 900, it is required to provide an input data

20 control signal generation circuit 1000 (see Figure 10)
for generating the input data control signal ¢120 in order

to hold an input data address signal when the data input
control command signal is input. Figure 11 shows a timing

chart of the input data hold circuit 900. As seen from



—1 0 MAY 2002 - 16 tinme caused by the logic circuit 94 ( Figure 15 )

i
is subsequent to the initial stage to which data input addresses are Wﬂl@@zwz

-supplied, a margin of the hold time is reduced. 5 Tn a cl ock synchronous

sem conductor device, an input data signal is input in “~synchronization

with a rising edge of a clock signal. Therefore, a sufficient setup tine

and hold tine nust be secured for inputtin% 10 the input data signal.
0

However, in the input data hold circuit 13
logic circuit stages is different between a path for the clock signal
to a latch circuit and a path for the input data signa
fromits input termunals.to L G i i in the
nunber of stageggémr% 11 t&@%%ﬁ%f%@e@hﬁmg%;&?@uﬂ c{g €i:]g%ucéé—r}g a

[ f th : ' t h [ T i o ' t hat
?ﬁ;g'nﬂnger Ofe Seihe LLBeANdy! Bfe Ql}xgutt' data E%E&fr%rlesl' dr g&ﬁ?::%tbjfcﬁ% a

its input termna

(Figure 13), the nunmber of

auses d skew ween ese sl gna IS SKew re

logic circult Stages the sane between the p

latch circuit fegr%gikhqzacw#%§hgeahpqm%ﬁ&rih %gimmﬁfgf%a B ateq

However, in the Input data hol _
stages is |argetnepel@mPathel @14P0im® Haiidp

circuit 1300 |, er

t he system cl ock signal, and thus,” a margin of t?g setup tinme is reduced.

9 0 MAY 2082 - ghaAdRhodurRine akBobha tedthedalid tRQ! 4n & ithelab 1890t {rd gure

9), a skew between a clock signal and an input data signal can be

elimnated by ipagseldn®y? thiXxatdh acbreaif bar, the clock signa

circuit so that the nunber of logic circuits in the path for the clock

signal to the latch circuit is the sane as thosé in the path for the input
to the latch circuit . However, in such a structure, although a

data signa

margi n can be secured fJapafieskee dedid)-Openr arBhblicdioionti Mxn. téel7182
insertion of the logic circuits for the purpose of elimnating the skew
i ncreases a deadiscileseand stroctumgl yhictheshortenal thecagstsernat ascess
i ncreased. 15 SUMVARY OF THE | NVENTI ON Accordi ng to one aspect of the

present i APenti imea s§nclthdisosdgmdtourriucvenstbeagetupyitimentiasedpen at es

15

20

the specification is several nanoseconds, a part of the
setup time is allocated to the internal access time,

whereby the internal access time is shortened.

Figure 12 shows a logic data input 1latch
circuit 1200 disclosed in Japanese Laid-Open Publication
No. 8-17182. In the logic data input latch circuit 1200,
a chip select signal €S and address signal (AO-Ax) are
supplied to logic circuit 74 through a CS input buffer 72
and an address buffer 73, respectively. The 1logic
circuit 74 output a signal ¢74 to a latch (flip-flop)
circuit 70. The latch (flip-flop) circuit 70 includes
a transfer gate 71a, a transfer gate 72a, an

inverter INV71l, an inverter INV72, an inverter INV73, an

from

f logic circuit

#hel1d e ditdde: Pee4 for

to a latch



in synchronization with a systemcl ock signal includes 20 a first feedback
| oop which | atches an address data signal; a first latch circuit including
.a first transfer gate which controls the latching by the first feeddaMAY 200
| oop of the address data signal; a second feedback | oop which holds the
address data signal latched by the first 1 0 MAY 2002 - 18 feedback
| oop; a second latch circuit including a_si&opd transfer gate which
controls the holding by the second feedback | oop of the address data signal
| at ched by the first feedback | oop; a data input control signal 5
generation circuit for generating a data input control signal based on the
system cl ock si gngl -and GRRTLl Shanals 1 A00-aR-AdeRASS | AED Sitialees
generation circul Fof génerating an Address Fafc signal Tfoma 1ogical
sum of the syst I Si d e a4y : r 1 { gna
wherein the addgggg ?gt%chirglggélgggi ﬁnﬁﬂ?ét 01!%}%??% ﬁ?%ngafrgar‘ gatpeM So

control the | at g?%ﬂgﬁ_g&o@@ﬂddr Fh% 4%%&&“?&@%% rﬁhﬁ%‘?%ﬂ%th& trol

signal is input e second transfer gate to contro t he

address data sigpahshakcheq7y 408 Gl 'sMod cegRAck JtAP p7p. | NTRBE 1atch

enbodi nent of the present invention, the control signals 1nclude a row

address st gobe ﬁkQE!BL 1390l PFL AN AP S etld RS %%§ﬁg&W$i£

signal, and a chip select 'signal. 20 In another e diment of the preseent
invention, the sygebr eneenitema aidudleor ranAge fiotd CELA Ur tAQILK Nolpigles a
logic circuit for generating a data signal to be latched by the first latch
circuit based oputklierchilprecéi¥edy SPdPem dPockad fpiabi CORlamdbututHput

address signal. In still another enbodiment of the present invention, a
delay time causgdchx ihpudddigser detb et 0884n210§ner &bl @ gkiteC W PMoSqual
to a delay tinme caused by the logic circuit. In still another enbodi nent of

the present invepansistarf @711 mp@dmegatet € NMOS tmamis ictidr N7 31 griehhe 10
is within a low period of the systemclock signal in the same cycle. In
still anofiber ech®dinpat Gufiffeer pegant sbhyeali ¢Al tibeadwoc Buppdiisd to
sem conductor storage device 15 includes a plurality of first latch
circuits and a plgrbteiey the NP dtranehstprcNi7dlsand asgatbe|af cthe PMOS
plurality of address data signals at the same tinme. In still another

enbodi nent of tkEapedsder RY3 fhaenghthentnwarsernp¥V78ont Al odtBRA of

generation circuit and the address _|latch signal _generation circuit_each
have a functi ontBe trapgfer gate 7la is supplied to the inverter INV71.

An output of the inverter INV71l is supplied to the
15 transfer gate 72a and 1is also fed back to the
inverter INV71 through the inverter INV72. An output of
the transfer gate 72a is supplied to a feedback loop
formed by the inverter INV73 and the inverter INV74, and
then, an output of the inverter INV73 is output as a

20 signal ¢75.

In the logic data input latch circuit 1200, the
logic circuit 74, which receives the input (address) data

signals through the address Dbuffer 73, and an



10 MAY 2002 - 20 According to the present invention having the above
structure, a logic circuit and interconnections which are required Fﬁgxrg a
| atch circuit that |atches an input data signals are provided in pa AY 3002
the latch 5 circuit for a systemclock signal and a input data signal so
that the delay tine caused to the systemclock signal is the sane as that
caused to the input address signal, whereby,a_skew between the system cl ock
signal and the input address signal does notl occur. As a result) 10
sufficient margins can be secured for a setup tine and a hold tine when the
i nput data signal is latched. In addition, the input data signal |atched
after it has be I . a. d j o]  gnal n J.0n clircuit
can be held, angﬂ'}: Egrc g}(lg’%é%{ 36I%‘e %tnst%edrér}'a ea&ccgk{seoé%@é isa% %aste{lt%r%&

hi gh. Further oggeogoClifd!l hated Noei g 20OKT [CRtHuLE 987 PorfOLiRe o
relatively small 1n size. Theretfore, the circuit does not increase e size
of an entire deykegcitrds ea&paéiqytemeec&ﬁaxa%y% RGO I 1f1upg the
i nvention described herein nakes po0ssible the advantage o prOV|a}ng an

i nput data latchngircad | Anveiredrhcdtfdifi eaksoptliWtdd Metaadeliehd tife 1
0 MAY 2002 - 21 wth respect to the systemclock signal are secured, and
at the sanmg timgntkhqelabled RAltHRGIRS SsSPEFItifel NahAAEHE Will0 HorldiEH&ERS! NY
the size of an entire device. 5 This and ot her advantages of the present
invention will bebame ApPahgnedge éhosee Hedta dlIbél@EB:?#ﬁallp@ﬂKr’@@d&H@ and
understanding the follow ng detail ed description with reference to the
acconpanyi ng figuiesos 0 BUtFuOREIGRLT! b FrinErBRANLNGE Kitaitl Fhows
an enbodi ment of an input data hold circuit which is used in a synchronous
sem conduct or sisr aherdenett according to the present invention. 15 Figure
2is atimng chart showing the relationship of waveforns of signals used
in the input data hold circuit shown in Figure 1. 20 Figure 3 shows an
exenplary structure of an input buffer circuit which is used in the present
i nventi onlOFi gure 4 sho®B bheekagpredataalvpui lageh cdmowit si2ptl the

generation circuit according to the present
delay time caused to the data address signal (AO0O-Ax) in

t

the path from the address buffer 73 to the latch
(flip-flop) circuit 70 is longer than the delay time
caused to the system clock signal CLK in the path from
15 the CLK input buffer 71 to the latch (flip-flop)
circuit 70 by the delay time caused by the logic
circuit 74 and the interconnection associated therewith.
In such a case, if the system clock signal CLK and the
data address sigpal (AO-Ax) are input at the same time
20 (i.e., if the signal ¢$71 and the signal ¢$73 are output
at the same time from the CLK input buffer 71 and the
addréss buffer 73, respectively), in view of the timing
of latching the data address signal (AO0-Ax) by the latch

(flip-flop) circuit 70, the delay time caused by the logic



1 0 MAY 2002 -
froma control

22 invention, which generates a data input control signal

signal and a systemclock signal. Figure 5 shows an exagﬁle

-of alogic circuit used 5 in a device of the present invention. Figdr%
shows that if the falling edge of the data input control signal is with
the system clock signal in the subsequent cycle, a falling
edge of 10 the address latch signal is delayed. Figure 7 shows a structure
of a plurality of D-type flip-flop circuits having a hold function when
used in a synchronous sem conductor storage device according 15 to the

hi gh period of

present invention.

1 0 MAY 2002 -

i nput data contro
chart of the conventi onal

circuit. 10 Figure 13 shQus

ata Cclrcu avi ng an | npu 1 on.

si gnal generation circul

Y 2002

n a

Figure 8 shows an exenplary structure of a conventiona

i I h ci it :20,Fi I f .
convent | onal 1 nogFCukEa TofacrHerr Rz BnGEER e S sy sta o shardu o
i 1 t f ti |
FanaEbgE ie lRasiaNe A" HETELARY flict ure of o convent! ona
i nput data hold circuit shown in Figure 9. Figure

12 shows an exenplary structure of a conventional |ogic data input |atch

afn eXREPABb¥eSEL ¥ehY e syl taR Y SR O 1 4 PP Ut

data hold circuit having a hol d function. 15 Figure 14 shows a timng chart
for the copventtonal iswudedat dy0l ¢ne rcubgighoveiteuktogue I3naFi afe 15
shows anot her exenplary structure of a conventional input latch circuit
having a functi gAtéetoRAfeldidn G sbdIWtéd deheréwifhl shoul d ¥ End¥er 24

10

15

20

than the setup time.

Furthermore, 1in a synchronous semiconductor
storage devise such as an SDRAM, address data signals are
generally input under the timing control of data input
control command signals. Therefore, in addition to
securing sufficient margins for the setup time and the
hold time by the latch (f1lip-flop) circuit 70, the address
data signals input in synchronization with a rising edge
of the system clock signal must be held when the data input
control command signals are input. Thus, it is necessary
to provide, subsequent to the latch (flip-flop)
circuit 70, a flip-flop circuit for holding the address
data signal (for example, a £flip-flop circuit 802 shown
in Figure 13).

An input data hold circuit 1300 as shown in

Figure 13 has a two-stage flip-flop circuit 80 including



DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Her ei nafter, an enbodi nent of the
present invention will be described with reference to the 5 draw ngs.
-Figure 1 shows a structure of an input data hold circuit which is ujéhMﬁhN&
synchronous seni conductor storage device according to the present
invention. 10 Figure 2 is a timng chart showi ng the relationship of
wavefornms of signals used in the input datg hold circuit shown in Figure 1.
Figure 1 shows an input data hold circuit %0 used 15 in a synchronous
sem conduct or storage device according to the present invention. The input
data hold circuit 150 includes a CLK i nput buffer 11 an RAS i nput buffer

12, CAS i t f 3, ty byf
addrgss bu%?gr EZEBa%ﬁP# el ?EEH#gtéﬁPZO S|g%g? genera gn C|rCU|?€%%%an
and a D-type flkp ﬁhbqaxe éﬁHbieéO&@aﬁb@& datRlHbId'Be e + H¥od @B%oﬂ&lta

hold circuit 150 has six termnals for receiving six Input signals, 1.e

a row address stngbeqarggal akhs sfg{ﬁ&iumﬁﬁédé%cﬁﬁfgb&fsﬁt%'aﬂli%%l

wite enable signal VE, 2002 - system cl ock signal CL a

chip select sigaakchadt m éééiﬁién%'lg.@abré*@@léﬁ)ﬁof ﬁ%ﬂ%itd@,f/eh& addeedoput
signals received at the respective input termnal are anplitied by the RAS

input buf § er 43ta EhgneASiknphle Buhel a® that ofheha WatdwWEisuiit 1 14
, the CLK input buf f er 11, the CS input buffer 15, and the address buffer
16, respectivel ghowheAn Figyarelo fied signals are send to interna

circuits. The delay tinmes caused to the respective input signals by the
respective buffer circuits are the sane. Therefore, 10 no skew occurs

bet ween the input signals. The input data |atch signal generation circuit
103 includes a data i nppiguoet 14l shogsat tgigmiarqichartcifocuthelinput data
address |l atch signal 15 generation circuit 19. The address |atch signal
generation circhpidl@iraeitddsol .NORsgzeen NoRIm &4hd saghantertiee iM\&Tnalin
RAS i nput buffer output signal QL2 fromthe RAS input buf f er 12 , a CAS

i nput buf 1P er agepss FigwalisQithd remmtof the depay bimeccarsed bAE theut
buf fer 20 output signal QL4 fromthe WE input buffer 14, a CS input buffer
out put signal legfl-Po‘Pﬁ-?ﬁElESBﬁn@E@ npyebufers aﬁ?ﬂﬂlﬁe@@@hﬂi@%‘tl’a

i nput control %nal eneration circuit 17 provided _in the |nput data | atch
si gnal generat|5 ecfledgvt time QQHQQmeﬁrEheaiﬁﬁktlﬁﬁ £ gl signajy

2002 - 26 output si Q1. fro ut bu fer 11 is su dto
the data |nputp€8HFF%Fiﬁﬁyﬁﬁrﬁgﬁ r&ﬁpon {Ft ; eanBHH¢ﬁ¥%£§F?nput

buf f er out put signal e RAS i.npu u si gnal

“put butfer 5 BAPBELAseshbeser the S Hhg affpRer B pReR R

and the sl npu tgead gnal QL5, the data input control signa
generatlgg CIFCEF?Q§7% é%ﬁba egﬁ% data input control signal QL7. The data

i nput control signal Cﬂ? i ncl udes a del ay caused by the data input 10
control signal generation circuit 17. The data input control signal QL7 is

used to hold an input dgha+HHNpl1hakGRPd BYréuift 86 HHSWH t abBle,8Sthe
descri bed bel ow.

address data signal latched by the flip-flop circuit 801

at a rising edge of the system clock signal is held based

20 on the input data control signal ¢120 generated by the

input data control signal generation circuit 1000 (see

Figu}:e 10) which receives the system clock signal CLK and

the data input control command signals. Then, the address

data signal is supplied to an internal circuit (a memory



The data input control signal QL7 is also supplied 15 to one term nal of

the NOR gate NORL. The other term nal of the NOR gate NORl receives a Ehhw
.input buffer output signal QL1 fromthe CLK input buffer 11. An outpul 2002
the NOR gate NORL is output through the inverter INV17 as an address |atch
signal Q9. That is, the address latch 20 signal QL9 generated by the
address | atch signal generation circuit_lgj%s_a | ogi cal sum of the data
i nput control signal QL7 and the CLK input” buffer output signal QlL1. The
address latch signal QL9 includes a delay caused by the address |atch
si gnal generation 1 0 MAY 2002 - 27 circuit 19. The address | atch signal
QL9 is used to hold.an input d Si | ch | at lLeui t , as
descri bed bel ovﬁe%glr?la% D?%pe ?h%p-flgg%réﬁui fdjeig cﬁ%\vi ngﬂgs}% d fl}:?ln%i on
i ncludes a | ogi ' |t a latch circuit 101, and a latch circuit 102.
The | atch circd??&%%ﬁg#n%ﬁgggé a transfer gate la, an inverter INV11l, an
inverter INV12, and an inverter |INvV1l5. The transfer gate la includes an 10
NMOS transistor N1 and a PMOS transistor Pl. The latch circuit 102 incl udes
a transfer gate 2a, an j rhe 3 Ny r I i er

frp%%cth 5 dé}‘-\éésl, thd G d&£ta d&\é%olaaégiglp%d

I N\V16. The transfer gate Za 1nclu an N transi stor N2 an
transistorsP2. {p:Thge&Sthanut 18y fiie BHwedd BPHe Yhpt @At eosE dolput

buffer 15 1s also supplied to the logic circuit 18. The address buffer

out put si gnal @ﬁgﬁaprrgéhera@dbas:;ibuhfw 1000 svidppldsaskd® tidia kagiing
circuit 18. The logic 20 circuit 18 generates a signal QL8 based on the CS
i nput buffer out@gé SoENath&lSsywdterh helasick essidndler oHomelvest gnalin@ks.
The signal QL8 includes a delay caused by the logic circuit 18. 1 0 MAY
2002 - 28 The supghatieh maemimse dfodilee csettupt tiBei andupplei &eolid tiime
transfer gate la. A gate of the PMOS transistor Pl receives the address

| at ch signal Qléreaatwedby the tfid pNWI®D camrsuditor8Nl, therddressdatiche
address 5 latch signal Q19 through the inverter |INvV15. Wen the gate of the
PMOS tran$Dst orsPdngdetnpotain synahrgnization wikh gardsdngt adgsvgs the
transistor N1 goes to a high level "H', the transfer gate |la outputs a
signal . 10 The syghem oclepkt sigomlt he hedAspatidathe gubsegquent &dsing he
inverter INVil. An output of the inverter INVil is supplied to a |atch
circuit 102 andefigespfctheSyukamtolade SiaRater ThAL the AAFFeFR dahRerter
I NV12. The inverter INV11 and the 15 inverter |INV12 for a_first feedback
| oop. A signal €Agpad ipGlutinm ¥ AeTgits P 2RIBEAE &3] rfesogum?isé'(ftted“t he

transfer gate 2a

f the N i .of _th f, 2
recei ves the dafa®% g%&r[eg&%lc%’rﬂ%r (ﬂ%%%ﬁt ?‘r’aﬁlilﬁ'ﬁétf’g’ %ﬁ%ﬁé%@'e :

15
However, the flip-flop circuit 80 is relatively
large in size because it includes two flip-flop circuits.
Furthermore, this flip-flop circuit is provided for each
address data signal. Thus, this circuit occupies a
20 relatively large area on a semiconductor chip.

The flip-flop circuit 80 shown in Figure 13
requires two £lip-flop circuits (801 and 802) because the

system clock signal CLK is used to latch an input data



transistor P2 of the transfer gate 2a al so receives the data input control
signal QL7 through the inverter |NV16. 1 0 MAY 2002 - 29 A signa119%h9%}
-fromthe transfer gate 2a is supplied to the inverter INV13. A signal 02
output fromthe inverter INV13 is output fromthe D-type flip-flop circuit
100 and is also fed back to the inverter 1HV13 5 through the inverter
I N\V14. The inverter INV13 and the inverter,ENV14 forns a second feedback
| oop. In the input data hold circuit 150 having the above structure shown
in Figure 1, the signal QL8 and the 10 address |atch signal QL9 are del ayed
by the logic circuit 18 and the address |atch signal generation circuit 19,
respectively, before beig% supplied to the latch circuit 101. As shown_in

e

Figure 2, in th81888d -whdPe thite GRS WheTe bRet A¥SILTNSLSKs SHARHL | GLK
caused 15 by the logic circuit 18 ang tgg ciﬁé%&ti ne.of the address latch
signal QL9 whi chSi &2 A HRe2addPESs § SIRLPIgan &RTH RYHEG ¢
19 ivalent, .t del ti dinthe fl f i

Fnpt term nal  (RBIERG 4R GRegh BANEEOPq 191E SAnEXFEFREILN A7 Si e

[ I 8 and . b h ' | 8
Srarane 8 and o LBpBICh Brate Ry AG K YRREEH 3e UIRER LG otk 0

f | a based j : I ' f

the si gnal J0ts 2% PRcidia, DRaF aRErbE GonabAgTinthe 1 8 IT B Ja kBl °

equi val ent. Thugy iﬂp&’eedééalt glfgﬁﬂarlc,u'lthelﬂﬂpﬁef&@ga ?ridrhﬂ danShe  BoADAEY

| oop and the transfer gate r latching an 5 address input signal QL6,

the output signahaQd1e@mPe |dicdirs miperiby sereitt By Rk tdeow! fnt i Me

which is secured by the input data signal and the clock signal at the input

term nal sectiopigh®elnen, am Pdguees1683tin pladel ofamy 8l66kigiggad hecskgnal
QL8 by the latch circuit 101 is latched by the latch circuit 102 formed by

the transfer gaext2analdy umerded tkedughktheogLiKadenhutn duEr et 211 tput

control signal QL7 which has been delayed with respect to the system cl ock

15 signal 18t t héhenpogitedataalnpdthusgteheimiweiinal2e@cEBsgure 12), the
input data control signal ¢120 is supplied to a flip-

flop circuit 901.

However, in Figure 15, it is necessary to provide

15 a logic circuit 126 (Figure 10) for generating a clock
signal of a single pulse from an externally supplied clock
signal having a series of pulses. The generated clock
signal having a single pulse includes a delay time caused

by the logic circuit 126. That is, the increase in

20 internal access speed, which is a feature of the circuit
disclosed in Japanese Laid-Open Publication No. 8-17182,
cannot be achieved. Moreover, in the case where the delay

time caused by the logic circuit 126 for generating a

clock signal having a single pulse is longer than the delay



speed increases. Figure 3 shows an input buffer 300, which is an exanple of
an i nput buffer functioning as an initial input 20 circuit. In the input
-buffer 300, the NOR gate 301, which has the hysteresis characteristi?U MAY 2007
receives a signal din and an enable signal ~e fromexternal termnals . ¥h
NOR gate 301 outputs a signal bout through the inverter |Nv302. 1 0 MAY
2002 - 31 Figure 4 shows a data input con %OL signal generation circuit
400 which generates a data input control signal froma row address strobe
signal RAS, a 5 colum address strobe signal CAS, a wite enable signal WE,
a chip select signal CS, and a system clock signal CLK. The data input
control signal generation circuit 400 is a serial circuit formed by a.
five-input NANDtdHeecrERBf bEnEhenlegieretrcuiv424 GRignse| d§)cuhighidsan
AND circuit . The_data input control iignalégeneration circuit 400_out€uts
a | ogi cal produfUubseq tPgridis 481518dt S1a9%t tooMhbPhsAGta Eapu
Specifically, the data input contrql, sjgnal generation circuit. 400 decodes
a predet erni nedamsoa?éﬁ 8H9Pﬂ'é'eéidnb? n'ﬁgFg nof°€5tlb?)l §P|J‘tdi st Lhe
recei ved control_ sj ng%s , and a | ogical product of the decoding result and
t he cl ock signaF%ﬁiéf ‘es a pul se whose maxi num pul se wdth is that of the

clock signal. 20 Figure 5 shows a logic circuit 500 which generates a data
signal to be latched fromthe input data signal and the chip sel ect signa

CS. The logic circuit 5 LS I i e | ﬁgg% i D
gat e NAND51 and an inve? e? F%@%%,bghgﬁ%§ﬁ€§ﬁ(§g 3/eé?héﬁ§%0%i££§%02@§ 32
AND circuit. The @ L £ CUi 0 t a {poad ; t i ngut
signals as a daﬁgp%ﬁﬂp(l}%&%%ntgaglni(sii g%ail ﬂ(jﬁgt I}lyrpgém%ﬁ’ggggﬁtl?&e ‘f%%l?cg

circuit 500, theiisipyg edifed oFf Wd1dck igiafiid vat athedidSrd Nea CUiPr 61 8R/E 5
i nput signal CS is inactive, whereby an AC current can be reduced in the

latch circuit 1@ktud ftalMd ngh@dgelaf tihe fMakd bepdlecidd Kosi Dmpht idgnust
be within a | ow period of the systemclock 10 signal in the sane cycle. As

shown i n Hiogur e the iihpute datld isigreade dowdnerxiatinitipeitixputréatai goad QL7
is wthin a high period of the systemclock signal in the subsequent cycle,
a falling edge cfinchwdtadiBe@®s(Fhgubesilial 1@l nyemberapéd.lofian ¢hechakl i ng
edge of the data input control
stages is different between a path for the clock signal
from its input terminal to a latch circuit and a path for
the input data signal from its input terminal to the latch
15 circuit, and this difference in the number of stages
causes a skew between these signals. This skew reduces
a margin of the setup time and the hold time. Therefore,
it is desirable that the number of logic circuit stages
is the same between the paths to the latch circuit for
20 the clock signal and for the input data signal. However,
in the input data hold circuit 1300, the number of logic
circuit stages is larger in the path for the input data

signal than in the path for the system clock signal, and

thus, a margin of the setup time is reduced.



15 signal QL7 is appropriately within a | ow period of the system clock
signal in the sane cycle, it is possible to continuously input the sane
.command signal. Now, how to actually use a synchronous 20 seni condu@tMaY 2007
storage device 700 is described with reference to Figure 7. The input data
| atch signal generation circuit 103 receives a CLK i nput buffer output
signal Ql1, an RAS input buffer output sigpal_Ql2, a CAS input buf f er
output s ignal ~ 13 , a WE input buf f er “output 10 MAY 2002 - 33 signal
QL4, and a CS input buffer output signal QL5 and outputs a data input
control signal QL7 and an address |atch signal QL9 to a plurality of Dtype
flip-flop circuits 100 having a hold function. Each of the D-type 5
flip-flop circuits 100 having a hold function is connected to a nenory cel

array 750. In general, in the case mhere Iurall i hput, signal s
e.g., address signal s) %&Ee?’é?*éﬁgﬁlé(t' R i‘n‘ép?@ ‘%gﬁﬁ hq crl&‘jib’i%'rtec?qﬂmber

f Dt fl ts 1 dent I th 19} t
Sl gnal 4 1o be' | b PhatendTing & fq%@vee”ﬁr'héé"ecr%? aigand ei[siam' S

ted th t t t t t 1ol | 7 d
The addross. | atSHER; B °””%‘i§'a§2 S %ﬁmaps‘*?r?éu Apsard ”Jési’yp i 4 5"

cirouits |80 togeterop Er? Do £57a ! 09 RETI i,
out put si gnal rela ery lar arge capacl nce causes a
problemin the gas g i t he
flip-flop 20 ci rcw t 10 oﬁi%ﬁ%ﬁgq}t(rtl?llgugﬁltgnﬁgﬁu?l?%rélcc?%ﬁﬁgtﬁl t he

total of the Ca@é%ﬁé‘&%ﬁ%&*cﬂif@ i e Q%rden”hﬁrEHBBECihofﬁe'Mﬁ
t he waveform of the address signal is accordingly defornmed, whereby the

access speed i stdeCigpseatPViBidial it e NRHEh dhradial d Gidweddr] Sh ~
~ MAY 2002 - 34 according to the present invention, the dat a i nput control

si gnal generatietichi acBitiuttuaied taleradlidiess xha:t:gﬂnSbgnabege;rw\ﬂtdd)rfor

circuit 19 also serve as buffers, whereby a dead tine is renmoved fromthe

i nt er nal hocessthensetapdtimbhanﬂ(nha Hdid | timee hathactasertiesd ofs the

i ncreased. According to the present invention, a logic circuit and

i nt er connect i onkoghtchincuitsqfiorrdHeorpurpose of eliminating the skew
increases a dead time, and accordingly, the internal

access time is increased.

15 SUMMARY OF THE INVENTION

According to one aspect of the present invention,

a synchronous semiconductor storage device which operates

in synchronization with a system clock signal includes:

20 a first feedback loop which latches an address data
signal; a first latch circuit including a first transfer

gate which controls the latching by the first feedback

loop of the address data signal: a second feedback loop

which holds the address data signal latched by the first



operation of the entire circuitry are appropriately 10 positioned between
input termnals and a latch circuit for latching an input data signqm MAP&M
-that the delay time caused to a systemclock signal and the delay tinme
caused to the input data signal between the input termnals and the latch
circuit are equivalent. In such a structure, 15 no skew occurs between the
system cl ock signal and the input address f'gpal. As a result, sufficient
mar gi ns can be secured for a setup tine and a hold tine when the input data
signal is latched. In addition, the input data signal |latched after it has
been del ayed by a data input 20 control signal generation circuit can be
held, and therefore, the_internal access speed is relatively high.
Furthernore, a EeedbprFknlorRg 2 HEeMRA ek wiccwhh Inckyibeg 3 sagond
relatively small in size. Therefore, ~ 0 MAY 2002_- 35 _the circuit does

not increase thereps€ess 9ateemhiah fRRAECLS tRephrPLding bXe WSSl
structure. Varigus_other _nodifications wll he appgrent. to 5 and can be
readi |y made byg?ﬁggécgk}PP8d°Fn%®ﬁea Aregs: (ﬁ%ﬁﬂQ#rﬁf§9 ﬂﬁéqgﬁbpe
and spirit of this %nvggt Accardi ngly, Jit i s.not .intended .that, th

ap

scope of the clathE ﬁlgggbﬁer P8Pde A deF & t §OPRE JEOANESY off Rkt
[onh Nerekr,  Dabakghiial Al dlit ol e terbLoRg X 4800 don et WY
e ot PR hER SR RCV oR P2 ksl Wiencn
signals; and an address latch signal generation circuit
for generating an address latch signal from a logical sum
of the system clock signal and the data input control
10 signal, wherein the address latch signal is input to the
first transfer gate to control the latching of the address
data signal, and the data input control signal is input

to the second transfer gate to control the holding of the

address data signal latched by the first feedback loop.

15
In one embodiment of the present invention, the
control signals include a row address strobe signal, a
column address strobe signal, a write enable signal, and
a chip select signal.
20

In another embodiment of the present invention,
the Eynchronous semiconductor storage device further
includes a logic circuit for generating a data signal to

be latched by the first latch circuit based on the chip



a first latch circuit including a first transfer gate which controls the

| atching by the first feedback |oop of the address data signal; a Sﬁ@OMﬂYmm
-feedback | oop which holds the address data signal |atched by the first
f eedback | oop; a second latch circuit including a second transfer gate
whi ch controls the holding by the second feedback | oop of the address data
signal latched by the first feedback | oop; data input control signa
generation circuit for generating a data input control signal based on the
system cl ock signal and control signals; and an address | atch signal
generation circuit for generating an address |atch signal froma | ogical
sum of the system cl ock signal and the data input control signal, wherein
the address |at€flergngignali ARd %he (heref, sfdresssedngke to control the
| at chi ng of the address 1 0 MAY 2002 - 37 data signal, and the data
i nput control signal is input to the second transfer gate to control the

hol di f th dd I | | hed b fi back | . 2. A
sSnclhpgng_ust s:ma_co:lga(s:t gt 2?%#@82 %ﬁ%%gacec%l?%ﬁ'@eb Stc?é?erﬁd'ﬁc\krﬁ%‘?‘htt he
crobe s goar. hEPEdSe HHL Y IENR ShE8EA B IR aaBrds (Rr AR a1
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the first |atchygit@ui on the chip select signal and the input
. 16bieYLh é&ﬁﬁecd.  enip 9 ( put
address signal. ﬁb %_sync ronous sem conductor storage device according to

claim3, wherein a delay tine caused by the address | atch signal generation
circuit is equal to a delay tine caused by the logic circuit. 5. A

synchronous sem conduct gp si@ifye AeytKeracmbsaigeh® CoLl MHe Wrdfdmt a
falling edge of the data input control signal is wthin a | ow period of the
system cl ock invention, a falling edge of the data input control signal

10 is within a low period of the system clock signal in the

same cycle.

In still another embodiment of the present

invention, the synchronous semiconductor storage device

15 includes a plurality of first latch circuits and a
plurality of second latch circuits so as to latch a

plurality of address data signals at the same time.

In still another embodiment of the present
20 invention, the data input control signal generation
circuit and the address latch signal generation circuit

each'have a function of a buffer.



1 0 MAY 2002 - 38 signal in the sane cycle. 6. A synchronous sem conduct or
st orage device according to claim1l, wherein the synchronous

-semi conduct or st orage device includes a plurality of first latch circdil MAY 200
and a plurality of second latch circuits so as to latch a plurality of
address data signals at the sane tinme. 7. A synchronous sem conduct or
storage device according to claim®6, where,p the data i nput control signa
generation circuit and the address latch signal generation circuit each

have a function of a buffer. .A .AFy .A3l .Anf .ANOE .AS .Ai, .A . A .Anl

AL CAY CAA D AN2 LA L Ans L An L Ahy L A[Y.A LAy CA{.A[.A.A . Ay .AS A?. A

. A
! According to the present invention having the

above structure, a logic circuit and interconnections
which are required before a latch circuit that latches
an input data signals are provided in paths to the latch
5 circuit for a system clock signal and a input data signal
so that the delay time caused to the system clock signal
is the same as that caused to tHé input address signal,
whereby a skew between the system clock signal and the
input address signal does not occur. As a result,
10 sufficient margins can be secured for a setup time and
a hold time when the input data signal is latched. 1In
addition, the input data signal latched after it has been
delayed by a data input control signal generation circuit
can be held, and therefore, the internal access speed is

15 relatively high.

Furthermore, a circuit having the above features
can be formed relatively small in size. Therefore, the
circuit does not increase the size of an entire device

20 as compared to the conventional structure.

Thus, the invention described herein makes
possible the advantage of providing an input data latch

circuit in which a sufficient setup time and hold time
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invention, which generates a data input control signal

from a control signal and a system clock signal.

Figure 5 shows an example of a logic circuit used

5 in a device of the present invention.

Figure 6 shows that if thé falling edge of the data
input control signal is within a high period of the system
clock signal in the subsequent cycle, a falling edge of

10 the address latch signal is delayed.

Figure 7 shows a structure of a plurality of
D-type flip-flop circuits having a hold function when used
in a synchronous semiconductor storage device according

15 to the present invention.

Figure 8 shows an exemplary structure of a

conventional input latch circuit.

20 Figure 9 shows an exemplary structure of a
conventional input data hold circuit having an input data

hold function.



)109& ()-3 L' F1O9%& ()-Y% 109 ()- ! Y10% ()-
Y100 ()-"10%: ()-9%0"_ant~_ @' 10% u& ()-9' 0% u& ()- 10 10 103 40 vy
- B6YL09%& ()-3 OFL0%& ()-!,"10%& ()-tOdE~ @ 10% u& ()- ,Y10% u& ()-19
"10% u& ()- FY10% u& ()- SY10% u& ()-  Y10% u& ()-hAl[<~ @3
0Y10% u& ()-!,"10% u-u& ()-3 9' F10% u& ()-! Vy#" 10% u- u& () -3
Y10% ug ()-!V'10%u& ()-#) b3 F10%& (),-510%¢& ()-8910%¢& ()- 10-u 10-u
10- UF s6F10% u& ()-F 4"10% & ()-_\: a?bCl  L0%bpb&’ ()-3 Y109%& ()-!q3
F109%b& ()-19t 109%& ()-3 SYL0%E& ()- sYL0%E& ()-; sSOdEbCI!V. "10%& () - F
) FLO%&' ()-3 9' YI0%&' ()- Y% 10%&' ()-3 ! YI0%&' () -3

Figure 10 shows an exemplary structure of a
conventional input data control signal generation

circuit.

5 Figure 11 shows a timing chart of the conventional

input data hold circuit shown in Figure 9.

Figure 12 shows an exemplary structure of a

conventional logic data input latch circuit.

10
Figure 13 shows an exemplary structure of a
conventional input data hold circuit having a hold
function.
15 Figure 14 shows a timing chart for the

conventional input data hold circuit shown in Figure 13.

Figure 15 shows another exemplary structure of a
conventional input latch circuit having a function for

20 holding an input data signal.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, an embodiment of the present
invention will be described with reference to the

5 drawings.

Figure 1 shows a structufe of an input data hold
circuit which is used in a synchronous semiconductor
storage device according to the present invention.

10 Figure 2 is a timing chart showing the relationship of
waveforms of signals used in the input data hold circuit

shown in Figure 1.

Figure 1 shows an input data hold circuit 150 used

15 in a synchronous semiconductor storage device according
to the present invention. The input dataholdcircuit 150
includes a CLK input buffer 11, an RAS input buffer 12,

a CAS input buffer 13, a WE input buffer 14, a CS input
buffer 15, an address buffer 16, an input data latch

20 signal generation circuit 103, and a D-type flip-flop
circuit 100 having a hold function. The input data hold
circuit 150 has six terminals for receiving six input
signals, i.e., a row address strobe signal RAS, a column

address strobe signal CAS, a write enable signal WE, a
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system clock signal CLK, chip select signal CS, and
address signal (A0O-Ax), respectively. The input signals
received at the respective input terminal are amplified
by the RAS input buffer 12, the CAS input buffer 13, the
5 WE input buffer 14, the CLK input buffer 11, the CS input
buffer 15, and the address buffer 16, respectively.
Then, the amplified signals are sé'nd to internal circuits.
The delay times caused to the respective input signals
by the respective buffer circuits are the same. Therefore,

10 no skew occurs between the input signals.

The input data latch signal generation
circuit 103 includes a data input control signal
generation circuit 17 and an address latch signal

15 generation circuit 19. The address latch signal
generation circuit 19 includes a NOR gate NOR1l and an
inverter INV17. An RAS input buffer output signal ¢12
from the RAS input buffer 12, a CAS input buffer output
signal ¢13 from the CAS input buffer 13, a WE input buffer

20 output signal ¢14 from the WE input buffer 14, a CS input
buffer output signal ¢15 from the CS input buffer 15 are
supplied to the data input control signal generation
circuit 17 provided in the input data latch signal

generation circuit 103. Furthermore, a CLK input buffer
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to the data input control signal generation circuit 17.
Based on the CLK input buffer output signal ¢11, the RAS
input buffer output signal ¢12, the CAS input buffer
5 output signal ¢13, the WE input buffer output signal ¢14,
and the CS input buffer output signal ¢15, the data input
control signal generation circli'it 17 generates a data
input control signal ¢17. The data input control
signal $17 includes a delay caused by the data input
1o control signal generation circuit 17. The data input
control signal ¢17 is used to hold an input data signal

latched by a latch circuit 101, as described below.

The data input control signal ¢17 is also supplied

15 to one terminal of the NOR gate NOR1l. The other terminal
of the NOR gate NOR1l receives a CLK input buffer output
signal ¢11 from the CLK input buffer 11. An output of the

NOR gate NOR1l is output through the inverter INV17 as an
address latch signal ¢19. That is, the address latch

20 signal ¢$¢19 generated by the address latch signal
generation circuit 19 is a logical sum of the data input
control signal $17 and the CLK input buffer output
signal ¢11. The address latch signal ¢$19 includes a

delay caused by the address latch signal generation
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circuit 19. The address latch signal ¢19 is used to hold
an input data signal latched by a latch circuit 102, as

described below.

5 The D-type f£lip-flop circuit 100 having a hold
function includes a logic circuit 18, a latch circuit 101,
and a latch circuit 102. The lafbh circuit 101 includes
a transfer gate la, an inverter INV11l, an inverter INV12,
and an inverter INV15. The transfer gate la includes an

10 NMOS transistor N1 and a PMOS transistor Pl. The latch
circuit 102 includes a transfer gate 2a, an
inverter INV13, an inverter INV14, and an inverter INV16.
The transfer gate 2a includes an NMOS transistor N2 and
a PMOS transistor P2.

15

The CS input buffer output signal ¢15 from the CS
input buffer 15 is also supplied to the logic circuit 18.
The address buffer output signal ¢16 from the address
buffer 16 is supplied to the logic circuit 18. The logic

20 circuit 18 generates a signal ¢18 based on the CS input
buffer output signal ¢$15 and the address buffer output
signél $16. The signal ¢18 includes a delay caused by the

logic circuit 18.
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The signal ¢18 from the logic circuit 18 is
supplied to the transfer gate la. A gate of the PMOS
transistor Pl receives the address latch signal ¢19, and
a gate of the NMOS transistor N1l also receives the address

5 latch signal ¢19 through the inverter INV15. When the
gate of the PMOS transistor Pl goes to a low level "L"
and the gate of the NMOS transisto’f N1l goes tc a high level

"H", the transfer gate la outputs a signal.

10 The signal output from the transfer gate la is
supplied to the inverter INV1l. An output of the
inverter INV11l is supplied to a latch circuit 102 and is
also fed back to the inverter INV1l1l through the
inverter INV12. The inverter INV11 and the

15 inverter INV12 forms a first feedback loop.

A signal ¢110 output from the first feedback loop
is supplied to the transfer gate 2a. A gate of the NMOS
transistor N2 of the transfer gate 2a receives the data

20 input control signal ¢17, and a gate of the PMOS
transistor P2 of the transfer gate 2a also receives the

data-input control signal ¢17 through the inverter INV16.
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A signal output from the transfer gate 2a is
supplied to the inverter INV13. A signal output from the
inverter INV13 is output from the D-type flip-flop
circuit 100 and is also fed back to the inverter INV13
5 through the inverter INV14. The inverter INV13 and the

inverter INV14 forms a second feedback loop.

In the input data hold circuit 150 having the

above structure shown in Figure 1, the signal ¢18 and the

10 address latch signal ¢19 are delayed by the logic
circuit 18 and the address latch signal generation
circuit 19, respectively, before being supplied to the
latch circuit 101. As shown in Figure 2, in the case
where the delay time of the signal ¢18 which is caused

15 by the logic circuit 18 and the delay time of the address
latch signal ¢19 which is caused by the address latch
signal generation circuit 19 are equivalent, the delay

time caused in the flow from the respective input
terminals to the latch circuit 101 is the same for both

20 of these signals ¢18 and $19. In such a case, no skew
occurs between the signal ¢18 and the address latch
signal ¢19. Although the signal ¢18 is latched by the
transfer gate la based on the address latch signal ¢19,

the delay times of the signal ¢$18 and the address latch
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signal ¢$19 are equivalent.

Thus, in the latch circuit 101 formed by the first
feedback loop and the transfer gate la for latching an
address input signal ¢16, the output signal ¢18 can be
latched while the setup time and the hold time which is
secured by the input data signalxand the clock signal at

the input terminal section.

Then, an address data signal generated from the
signal $18 by the latchcircuit 101 is latched by the latch
circuit 102 formed by the transfer gate 2a and the second
feedback loop based on the data input control signal ¢17
which has been delayed with respect to the system clock
signal at the input terminal. Thus, the internal access

speed increases.

Figure 3 shows an input buffer 300, which is an
example of an input buffer functioning as an initial input
circuit. 1In the input buffer 300, the NOR gate 301, which
has the hysteresis characteristic, receives a signal ¢in
and an enable signal ¢e from external terminals. The NOR
gate 301 outputs a signal ¢out through the

inverter INV302.
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Figure 4 shows a data input control signal
generation circuit 400 which generates a data input
control signal from a row address strobe signal RAS, a

5 column address strobe signal CAS, a write enable
signal WE, a chip select signal CS, and a system clock
signai CLK. The data input coﬁtrol signal generation
circuit 400 is a serial circuit formed by a five-input
NAND gate NAND41l and an inverter INV41l, and is logically

10 an AND circuit. The data input control signal generation
circuit 400 outputs a logical product of input signals
as a data input control signal ¢17. Specifically, the
data input control signal generation circuit 400 decodes
a predetermined command based on the combination of
15 polarities of the received control signals, and a logical
product of the decoding result and the clock signal
produces a pulse whose maximum pulse width is that of the

clock signal.

20 Figure 5 shows a logic circuit 500 which
generates a data signal to be latched from the input data
signél and the chip select signal CS. The logic
circuit 500 is a serial circuit formed by a two-input NAND

gate NAND51 and an inverter INV51, and is logically an
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AND circuit. The logic circuit 500 outputs a logical
product of the input signals as a data input control
signal ¢18. By a function of the logic circuit 500, the
input data signal is inactivated while the chip select

5 input signal CS is inactive, whereby an AC current can

be reduced in the latch circuit 101.

A falling edge of the data input control

signal ¢17 must be within a low period of the system clock

10 signal in the same cycle. As shown in Figure 6, if the
falling edge of the data input control signal ¢$17 iswithin

a high period of the system clock signal in the subsequent
cycle, a falling edge of the address latch signal ¢19 is
delayed. When the falling edge of the data input control

15 signal ¢17 is appropriately within a low period of the
system clock signal in the same cycle, it is possible to

continuously input the same command signal.

Now, how to actually use a synchronous

20 semiconductor storage device 700 1s described with
reference to Figure 7. The input data latch signal
genei‘ation circuit 103 receives a CLK input buffer output
signal ¢11, an RAS input buffer output signal ¢$12, a CAS

input buffer output signal ¢13, a WE input buffer output
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signal ¢14, and a CS input buffer output signal ¢15, and
outputs a data input control signal ¢17 and an address
latch signal ¢19 to a plurality of D-type flip-flop
circuits 100 having a hold function. Each of the D-type
5 flip-flop <circuits 100 having a hold function is

connected to a memory cell array 750.

In general, in the case where a plurality of input

signals, e.g., address signals, are latched at the same

10 time, the required number of D-type flip-flop
circuits 100 is identical with the number of input signals

to be latched at the same time. Therefore, a gate
capacitance associated with interconnections for the data

input control signal ¢17 and the address latch signal ¢19

15 which are input to the D-type flip-flop circuits 100
together with the address signal ¢16 and the CS input
buffer output signal ¢15 is relatively large. Such a
large capacitance causes a problem in the case where the
system clock signal, etc., is input to the flip-flop

20 circuit 100 without passing through any buffer circuit.
As the total of the capacitance associated with the
intei:'connections increases, the waveform of the address
signal is accordingly deformed, whereby the access speed

is decreased. However, in the input data hold circuit 150
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according to the present invention, the data input control
signal generation circuit 17 and the address latch signal
generation circuit 19 also serve as buffers, whereby a
dead time is removed from the internal access time, and

5 therefore, the internal access speed is increased.

According to the preseht invention, a logic
circuit and interconnections which are required for the
operation of the entire circuitry are appropriately

10 positioned between input terminals and a latch circuit
for latching an input data signal, so that the delay time
caused to a system clock signal and the delay time caused
to the input data signal between the input terminals and
the latch circuit are equivalent. In such a structure,

15 no skew occurs between the system clock signal and the
input address signal. As a result, sufficient margins
can be secured for a setup time and a hold time when the
input data signal is latched. 1In addition, the input data
signal latched after i1t has been delayed by a data input

20 control signal generation circuit can be held, and
therefore, the internal access speed is relatively high.

Furthermore, a circuit having the above features

can be formed to be relatively small in size. Therefore,
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the circuit does not increase the size of an entire device

as compared to the conventional structure.

Various other modifications will be apparent to

5 and can be readily made by those skilled in the art without
departing from the scope and spirit of this invention.
Accoréingly, it is not intendedlthat the scope of the
claims appended hereto be limited to the description as

set forth herein, but rather that the claims be broadly

10 construed.
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WHAT IS CLAIMED IS:

1. A synchronous semiconductor storage device which
operates in synchronization with a system clock signal,
comprising:

a first feedback loop which latches an address
data éignal;

a first latch circuit including a first transfer
gate which controls the latching by the first feedback
loop of the address data signal:

a second feedback loop which holds the address
data signal latched by the first feedback loop:

a second latch circuit including a second transfer
gate which controls the holding by the second feedback
loop of the address data signal latched by the first
feedback loop:

a data input control signal generation circuit for
generating a data input control signal based on the system
clock signal and control signals; and

an address latch signal generation circuit for
generating an address latch signal from a logical sum of
the éystem clock signal and the data input control signal,

wherein the address latch signal is input to the

first transfer gate to control the latching of the address
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data signal, and
the data input control signal is input to the
second transfer gate to control the holding of the address

data signal latched by the first feedback loop.

2. A synchronous semiconductor storage device according
to claim 1, wherein the control.signals include a row
address strobe signal, a column address strobe signal,

a write enable signal, and a chip select signal.

3. A synchronous semiconductor storage device according
to claim 2, further comprising a logic circuit for
generating a data signal to be latched by the first latch
circuit based on the chip select signal and the input

address signal.

4. A synchronous semiconductor storage device according
to claim 3, wherein a delay time caused by the address
latch signal generation circuit is equal to a delay time

caused by the logic circuit.

5. A-synchronous semiconductor storage device according
to claim 1, wherein a falling edge of the data input

control signal is within a low period of the system clock
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signal in the same cycle.

6. A synchronous semliconductor storage device according
to claim 1, wherein the synchronous semiconductor storage
device includes a plurality of first latch circuits and
a plurality of second latch circuits so as to latch a

plurality of address data signais at the same time.

7. A synchronous semiconductor storage device according
to claim 6, wherein the data input control signal
generation circuit and the address latch signal

generation circuit each have a function of a buffer.



