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BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION: 

The present invention relates to a semiconductor 

5 storage device, and specifically to a semiconductor 

storage device having an input data hold circuit which 

operates in synchronization with.'a rising edge of a system 

clock 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 

i.n a synchronous burst opera ti.on mode. In such a storage 

device, high speed readout of data is 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 

., . . 
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sequentially output in synchronization with a system 

clock signal. 

One example of a synchronous semiconductor 

5 storage device which operates in a synchronous burst 

operation mode includes a synchronous DRAM (hereinafter. 
-

referred to as "SDRAM"). In an SORAM, upon receiving the 

system clock signal. an input circuit receives. in 

synchronization with a rising edge of the pulse 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 years. 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 
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and the hold time based on the specification of a storage 

device, a reduction in dead time is demanded more than 

ever. 

5 For the purpose of meeting such a demand, a 

structure of a flip-flop for latching a data signal, which 

compensates for the setup time,; has been proposed. In 

general, it is necessary to delay an internal clock signal 

when an input data signal and a system clock signal are 

10 input so that waveforms of these two signals rise up at 

almost the same timing. However, such a delay of the 

internal clock signal delays the output of data. In the 

proposed structure, the difference between a delay of the 

control signals and the a~dress 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 

signal (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 
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signal •204 to a latch circuit 20. The latch circuit 20 

includes a transfer gate 2la, a transfer gate 22a, an 

inverter INV21, an inverter INV22, an inverter INV23, an 

inverter INV24, and an inverter INV25. The transfer 

5 gate 21a includes an NMOS transistor N21 and a PMOS 

transistor P21. The transfer gate 22a includes an NMOS 

transistor N22 and a PMOS tran~istor P22. 

Upon receiving a clock signal CLK, a CLK input 

10 buffer 205 outputs a CLK input buffer output signal '205. 

A delay circuit 201 recei.ves the CLK input buffer output 

signal •205 and outputs a signal •201 to the transfer 

gate 21a and the transfer gate 22a. Specifically, the 

signal «1>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 transi~tor P22. 

The signal cl>204 from the logic circuit 204 is 

20 supplied to the transfer gate 2la of the latch circuit 20. 

A signal output from the transfer gate 2la is supplied 

to the inverter INV21. A signal output from the 

inverter INV21 is supplied to the transfer gate 22a and 

is also fed back to the inverter INV21 through the 
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inverter INV22. An output of the transfer gate 22a is 

output from the latch circuit 20 through a feedback loop 

formed by the inverter INV23 and the inverter INV24, and 

supplied to a transfer gate 23a. 

The signal output from the delay circuit 201 is 

also supplied through an inverter INV26 to one of input 

terminals of a NANO gate NAND21. The other input terminal 

of the NANO gate NAND21 receives the CLK input buffer 

10 output signal cj»205 from the CLK input buffer 205. An 

output of the NANO 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 NANO gate NAND21 is supplied directly to 

a gate of the NMOS transistor N23 and a gate of the PMOS 

transistor P24, and is 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 cj»204 from 

the logic circuit 204 is also supplied to the transfer 

gate 24a. A buffer Buf21 receives an output of the 

transfer gate 23a and an output of the transfer gate 24a, 

and outputs a signal c1»21. 
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In the latch circuit 800 having the above 

structure, an internal clock signal is delayed so as to 

obtain a margin for a setup time, whereby the delay of 

5 the input data signal (AO-Ax) with respect to the internal 

clock signal is eliminated. 

Specifically, in the latch circuit 20 whose setup 

time determined based on the specification of the latch 

10 circuit 20 is o, the input data signal (AO-Ax) and the 

system clock signal CLK arrive at the latch circuit 20 

at the same time. Utilizing this, the system clock signal 

is delayed by the delay circuit 201 to generate an 

internal clock signal. Until the input data 

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 Buf21. 

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 
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is required to hold the address data signal when the data 

input control command signals are input, in order to 

obtain an input data signal for internal access. For the 

purpose of solving such a problem, an input data hold 

5 circuit 900 (Figure 9) further including a latch 

circuit 51 for holding signals has been proposed. 

-• 

In the input data hold circuit 900, a signal +s2 

generated by a latch circuit 53 having the same structure 

10 as that of the latch circuit 800 as shown in Figure 8 is 

supplied to a latch circuit 51. The latch circuit 51 

includes a transfer gate 55a, a transfer gate S6a, an 

inverter INVS9, an inverter INVSlO, an inverter INV511, 

an inverter INV512, an inverter INVS13. The transfer 

15 gate SSa includes an NMOS transistor NSS and a PMOS 

transistor PSS. The transfer gate 56a includes an NMOS 

transistor N56 and a PMOS transistor P56. 

The signal cj>52 generated by the latch circuit 53 

20 is supplied to the transfer gate 55a. An input data 

control signal cj>120 is supplied to a gate of the PMOS 

transistor PSS and a gate of the NMOS transistor N56. 

Furthermore, the input data control signal cj>l20 is also 

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



- 8 -

of the PMOS transistor P56 through the inverter INV513. 

An output 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 INV510. An 

output of the transfer gate 56a is supplied to a feedback 

loop formed by the inverter INV511 and the 

inverter INV512, and then, the latch circuit 51 outputs 

signals AinO-Ainx from the inverter INV511. 

10 

The input data hold circuit 900 having the above 

structure is relatively large in size. Furthermore, 

since the internal clock signal used for latching in the 

latch circuit so 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 9120 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 
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Figure 11, the internal access time is the sum of the d~lay 

time caused by the input data control signal generation 

circuit 120 (Figure 10) and input buffers associated 

therewith, the delay time caused by the logic circuit 504 

5 and input buffers associated therewith, and the delay time 

caused by the latch circuit 51. 

-,. 

Japanese Laid-Open Publication No. 8-17182 

discloses a structure which shortens the internal access 

10 time. In this structure, when the setup time based on 

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 latch 

circuit 1200 disclosed in Japanese Laid-Open Publication 

No. 8-17182. In the logic data input latch circuit 1200, 

a chip select signal CS and address signal (AO-Ax) are 

supplied to logic circuit 74 through a CS input buffer 72 

and an address buffer 73, respectively. The logic 

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 INV7 l, an inverter INV72, an inverter INV7 3, an 
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inverter INV74, and an inverter INV75. The transfer 

gate 71a includes an NMOS transistor N71 and a PMOS 

transistor P71. The transfer gate 72a includes an NMOS 

transistor N72 and a PMOS transistor P72. The latch 

5 (flip-flop) circuit 70 receives the signal +14 from the 

logic circuit 74 at the transfer gate 71a. A CLK input 

buffer 71 receives a system clock signal CLK and outputs 

a CLK input buffer output signal +11 to a gate, of PMOS 

transistor P71 and a gate of NMOS transistor N72. The 

10 CLK input buffer output signal +11 is also supplied to 

a gate of the NMOS transistor N71 and a gate of the PMOS 

transistor P72 through the inverter INV75. An output of 

the transfer gate 7 la is supplied to the inverter INV7 l. 

An output of the inverter INV71 is supplied to the 

15 transfer gate 72a and is 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 +1s. 

In the logic data input latch circuit 1200, the 

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

signals through the address buffer 73, and an 
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interconnection associated therewith are positioned 

before the latch (flip-flop) circuit 70. In such a 

structure, the delay time caused by the logic circuit 74 

and the interconnection associated therewith is 

5 interleaved with the setup time, and the time consumed 

from a rising edge of the system clock signal CLK to the 
~ 

exit of an output signal +1s from the latch circuit 70 

is shortened. 

10 In the logic data input latch circuit 1200, the 

delay time caused to the data address signal (AO-Ax) in 

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 signal (AO-Ax) are input at the same time 

20 (i.e., if the signal +11 and the signal +73 are output 

at the same time from the CLK input buffer 71 and the 

address buffer 73, respectively), in view of the timing 

of latching the data address signal (AO-Ax) by the latch 

(flip-flop) circuit 70, the delay time caused by the logic 
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circuit 74 and the interconnection associated therewith 

reduces the margin of the setup time. 

Thus, in the above circuit structure, the delay 

5 time caused by the logic circuit 7 4 and the 

interconnection associated therewith should be shorter 

than the setup time. 

Furthermore, in a synchronous semiconductor 

10 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 (flip-flop) circuit 70, the address 

15 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 

20 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 
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flip-flop circuits 801 and 802. Such a two-stage 

structure enables the input data hold circuit 1300 to hold 

the address data signal. The structure of the flip-flop 

circuit 802 addi ti.onally provided for holding the address 

5 data signal is the same as that of the latch circuit 51 

shown in Figure 9. 

-
' 

Figure 14 shows a timing chart for the input data 

hold circuit 1300. As seen from thi.s chart, the internal 

10 access time is the sum of the delay time caused by the 

logic circuit 84 and input buffers associated therewith, 

the delay time caused by the input data control signal 

generation circuit 120 (Figure 10) and input buffers 

associated therewith, and the delay time caused by the 

15 latch circuit 802. 

In the flip-flop circuit 80 shown above, the 

address data signal latched by the flip-flop circuit 801 

at a rising edge of the system clock si.gnal is held based 

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

input data control signal generation circuit 1000 (see 

Figure 10) which receives the system clock signal CLK and 

the data input control command si.gnals. Then, the address 

data signal is suppli.ed to an internal circuit (a memory 
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.section of the storage device) through the 

inverter INV88. 

In such a case, the input data control signal cj>l20 

5 includes the delay time caused by the input data control 

signal generation circuit 1000 with respect to a rising 

edge of the system clock signal. However, since 

sufficient margins of the setup time and the hold time 

are secured by the flip-flop circuit 801, the address data 

10 signal input in synchronization with a rising edge of the 

system clock signal is held until the subsequent rising 

edge of the system clock signal. Thus. the address data 

signal including a margin of about one cycle of the system 

clock signal can be held by the flip-flop circuit 802. 

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 flip-flop circuits ( 801 and 802) because the 

system clock signal CLK is used to latch an input data 
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signal. In the case where the system clock signal CLK 

is replaced with a clock signal having a single pulse 

(which has been generated from an externally provided 

clock input signal having a series of pulses in response 

5 to the data input control command input signal) to latch 

an input data signal, the input data signal can be latched 
~ 

and held by a single flip-flop circuit 901 as shown in 

Figure 15. In Figure 15, in place of the clock signal CLK 

externally supplied through the CLK input buffer 71 to 

10 the logic data input latch circuit 1200 (Figure 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 
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time caused by the logic circuit 94 (Figure 15) which is 

subsequent to the initial stage to which data input 

addresses are supplied, a margin of the hold time is 

reduced. 

In a clock synchronous semiconductor device, an 
~ 

~nput data signal is input in ~ynchronization with a 

rising edge of a clock signal. Therefore, a sufficient 

setup time and hold time must be secured for inputting 

10 the input data signal. However, in the input data hold 

circuit 1300 (Figure 13), the number of logic circuit 

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 :i..nput data s:i..gnal. However, 

in the :i..nput data hold circuit 1300, the number of log:i..c 

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. 
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Alternatively, in the input data hold circuit 900 

(Figure 9), a skew between a clock signal and an input 

data signal can be eliminated by inserting a logic in a 

5 path for the clock signal to a latch circuit so that the 

number of logic circuits in the path for the clock signal 
. 

to the latch circuit is the same 'as those in the path for 

the input data signal to the latch circuit. However, in 

such a structure, although a margin can be secured for 

10 the setup time and the hold time, the insertion of the 

logic circuits for the purpose 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 
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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 

5 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 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 synchronous 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 
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select signal and the input address signal. 

In still another embodiment of the present 

invention, a delay time caused by the address latch signal 

5 generation circuit is equal to a delay time caused by the 

logic circuit. 
-· 
' 

In still another embodiment of the present 

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. 
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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 tne 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. In 

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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with respect to the system clock signal are secured, and 

at the same time, the internal access speed is increased 

without increasing the size of an entire device. 

5 This and other advantages of the present invention 

will become apparent to those skilled in the art upon 
.. 

reading and understanding tne following detailed 

description with reference to the accompanying figures. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows an embodiment of an input data hold 

circuit which is used in a synchronous semiconductor 

storage device according to the present invention. 

15 

Figure 2 is a timing chart showing the 

relationship of waveforms of signals used in the input 

data hold circuit shown in Figure 1. 

20 Figure 3 shows an exemplary structure of an input 

buffer circuit which is used in the present invention. 

Figure 4 shows an example of a data input control 

signal generation circuit according to the present 
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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 the falling edge of the dat~ 

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. 
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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 

invention will be described with reference 

5 drawings. 

present 

to the 

Figure 1 shows a structure 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 data hold circuit 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, a chip select signal CS, and 

address signal (AO-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 send to internal circuits. 

The delay times caused to the respective input signals 

bytherespectivebuffercircuitsarethesame. 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 NORl and an 

inverter INV17. An RAS input buffer output signal +12 

from the RAS input buffer 12, a CAS input buffer output 

signal 913 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 4>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 buff er 
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output signal cltll from the CLK input buffer 11 is supplied 

to the data input control signal generation circuit 17. 

Based on the CLK input buff er output signal +11. the RAS 

input buffer output signal cfJ12. the CAS input buffer 

5 output signal cltl3, the WE input buffer output signal clt14, 

and the CS input buffer output signal. cl»lS, the data input 

control signal generation circuit 17 generates a data 

input control signal +11. The data input control 

signal +11 includes a delay caused by the data input 

10 control signal generation circuit 17. The data input 

control signal cfJ17 is used to hold an input data signal 

latched by a latch circuit 101. as described below. 

The data input control signal tl>l 7 is also supplied 

15 to one terminal of the NOR gate NORl. The other terminal 

of the NOR gate NORl receives a CLK input buff er output 

signal cfJll from the CLK input buffer 11. An output of the 

NOR gate NORl .is output through the inverter INVl 7 as an 

address latch signal tl>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 4'17 and the CLK input buffer output 

signal cfJll. The address latch signal clt19 includes a 

delay caused by the address latch signal generation 
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circuit 19. The address latch signal 4>19 is used to hold 

an input data signal latched by a latch circuit 102, as 

described below. 

The D-type flip-flop circuit 100 having a hold 

function includes a logic circuit 18, a latch circuit 101, 

and a latch circuit 102. The latch circuit 101 includes 

a transfer gate la, an inverter INVll, an inverter INV12, 

and an inverter INVlS. The transfer gate la includes an 

10 NMOS transistor Nl and a PMOS transistor Pl. The latch 

15 

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. 

The CS input buffer output signal 4>15 from the CS 

input buffer 15 is also supplied to the logic circuit 18. 

The address buff er output signal 916 from the address 

buffer 16 is supplied to the logic circuit 18. The logic 

20 circuit 18 generates a signal +1s based on the cs input 

buff er output signal +1s and the address buff er output 

signal +16. The signal +1s includes a delay caused by the 

logic circuit 18. 
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The signal cl>l8 from the logic circuit 18 is 

supplied to the transfer gate la. A gate of the PMOS 

transistor Pl receives the address latch signal 4'19, and 

a gate of the NMOS transistor Nl 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 0 

and the gate of the NMOS transistor Nl goes to a high level 

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

· 10 The signal output from the transfer gate la is 

supplied to the inverter INVll. An output of the 

inverter INVll is supplied to a latch circuit 102 and is 

also fed back to the inverter INVll through the 

inverter INV12. The inverter INVll and the 

15 inverter INV12 forms a first feedback loop. 

A signal 4'110 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 +11, and a gate of the PMOS 

transistor P2 of the transfer gate 2a also receives the 

data input control signal cf>l 7 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-£ lop 

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 l, the signal cl>lB and the 

10 address latch signal cl>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 cl>lB which is caused 

15 by the logic circuit 18 and the delay time of the address 

latch signal 919 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 cl>l8 and cl>l9. In such a case, no skew 

occurs between the signal cl>l8 and the address latch 

signal cl>l9. Although the signal cl>l8 is latched by the 

transfer gate la based on the address latch signal cl>l9, 

the delay times of the signal cl>l8 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 

5 address input signal fl6, the output signal fl8 can be 

latched while the setup time and the hold time which is 

secured by the input data signal' and the clock signal at 

the input terminal section. 

10 Then, an address data signal generated from the 

signal +1a by the latch circuit 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 cl>l 7 

which has been delayed with respect to the system clock 

15 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 

20 circuit. In the input buffer 300. the NOR gate 301, which 

has the hysteresis characteristic, receives a signal +in 

and an enable signal cj)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 

signal CLK. The data input control signal generation 

circuit 400 is a serial circuit formed by a five-input 

NANO gate NAND41 and an inverter INV41, 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 +11. 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 

signal and the chip select signal CS. The logic 

circuit 500 is a serial circuit formed by a two-input NANO 

gate NANDSl 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 4>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 4>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 +11 is within 

a high period of the system clock signal in the subsequent 

cycle, a falling edge of the address latch signal 4>19 is 

delayed. When the falling edge of the data input control 

15 signal 4>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 is described with 

reference to Figure 7. The input data latch signal 

generation circuit 103 receives a CLK input buffer output 

signal cjlll, an RAS input buffer output signal cjl12, a CAS 

input buffer output signal cjll3, a WE input buffer output 
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signal •14, and a CS input buffer output signal +1s, and 

outputs a data input control signal +11 and an address 

latch signal +19 to a plurality of D-type flip-flop 

circuits 100 having a hold function. 

flip-flop circuits 100 having a 

Each of the D-type 

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 '1>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 flS 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 

interconnections 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 present invention, a logic 

circuit and interconnections which are required for the 

operation of the entire circuitry are appropriately 

10 positi~ned 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 res~lt, sufficient margins 

can be secured for a setup time and a hold time when the 

input data signal is latched. In addition, the input data 

signal latched after it 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 farmed 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. 

Accordingly, it is not intended that 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 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 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 system 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 l, 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 semiconductor storage device according 

to claim l, 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 signa1s 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. 


