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[s1] ABSTRACI 
A MOS dynamic type RAM comprises mem_ory cells 
(10), dummy cells (11), bit line pairs (BL, BL), word 
lines (W L), dummy word lines (DWL) and sense ampli 
?ers (12). In a non-active cycle, the potentials of each 
pair of bit lines (BL, Ft) are precharged at l of a supply 
potential VCC. Each sense ampli?er (12) operates in an 
active cycle following the non-active cycle, while each 
active pull~up circuit (13) pulls up the potential of a 
higher level one of the pair of bit lines to Vac. This 
active cycle is de?ned by an internal RAS internal sig 
nal, which is generated by a NAND circuit (27) in re 
sponse to an external m signal and an M signal 
obtained by delaying the external m signal by a delay 
circuit (20) and having a trailing edge obtained by de 
laying the trailing edge of the external R73 signal by a 
prescribed period. 

14 Claims, 2 Drawing Sheets 
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SEMICONDUCTOR MEMORY DEVICE WITH 
ACTIVE PULL UP 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tloa; matter printed in italics indicates the additions made 
by reissue. 

This is a Reissue of Ser. No. 06/938,065, filed Dec. 4, 
1986 now US Pat. No. 4,809,230. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a semiconductor 

memory device, and more particularly, it relates to 
improvement in a semiconductor memory device such 
as a MOS (metal oxide semiconductor) dynamic type 
RAM (random access memory) provided with active 
pull-up circuits. 

2. Description of the Prior Art 
In general, a MOS dynamic type RAM comprises a 

plurality of pairs of bit lines and a sense ampli?er pro 
vided for each pair of bit lines. Before reading out infor 
mation from a memory cell, the potentials of a corre 
sponding pair of bit lines are precharged to a supply 
potential Vcc. When the memory cell for reading infor 
mation is selected to cause small potential difference 
between the corresponding pair of bit lines, the poten 
tial of the lower level one of the bit line pair is lowered 
to a ground potential V55 by the sense ampli?er. Thus, 
the sense ampli?er is adapted to detect and amplify the 
small potential difference between the corresponding 
pair of bit lines thereby to read information from the 
memory cell. In practice, however, the higher level one 
of the bit line pair may be slightly lowered by discharge 
upon starting of the aforementioned sensing operation 
or current leakage after completion of the sensing oper 
ation. In such case, the level of rewriting in the memory 
cell is also lowered, and hence the conventional MOS 
dynamic type RAM may be provided with active pull 
up circuits. Each active pull-up circuit is adapted to 
raise only the potential of the higher level bit line to the 
supply potential Vcc. For example, [3.5. Pat. No. 
4,291,392 discloses a dynamic type memory device pro 
vided with such active pull-up circuits. 
On the other hand the precharge level may be set at 

the intermediate level between the supply potential 
Vcc and the ground potential V55 in order to reduce 
supply current when the bit line is charged or dis 
charged, and also in this case, the potential of the higher 
level bit line must be raised to the supply potential level 
Vccby an active pull-up circuit. 

FIG. 1 is a circuit diagram schematically showing an 
example of a conventional MOS dynamic type RAM 
provided with active pull-up circuit. 

Description is now made on the structure of the cir 
cuit as shown in FIG. 1. 

Referring to FIG. 1, a pair of bit lines BL and E are 
provided to intersect with a word line WL and a 
dummy word line DWL respectively. A memory cell 
10 is connected to the word line WL and the bit line BL, 
while a dummy cell 11 is connected to the dummy word 
line DWL and the bit line E1. in further detail, the 
memory cell 10 is formed by a MOS transistor 4 and a 
capacitor 8 of capacitance CM, and the MOS transistor 
4 has a first electrode connected with the bit line BL, a 
second electrode connected with a cell plate electrode 
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2 
CP through the capacitor 8 and a gate electrode con 
nected with the word line WL. The dummy cell 11 is 
formed by a MOS transistor 5 and a capacitor 9 of 
capacitance CD, and the MOS transistor 5 has a ?rst 
electrode connected with the bit line a, a second elec 
trode connected with a cell plate electrode CP through 
the capacitor 9 and a gate electrode connected with the 
dummy word line DWL. 

Further, a series circuit of MOS transistors 6 and 7 is 
connected between the pair of bit lines BL and Ft. The 
MOS transistor 6 has a ?rst electrode connected with 
the bit line BL and a second electrode connected with a 
?rst electrode of the MOS transistor 7. A second elec 
trode of the MOS transistor 7 is connected with the bit 
line ?t A precharge potential Vp(=§-V¢¢) is applied 
to the juncture between the second electrode of the 
MOS transistor 6 and the ?rst electrode of the MOS 
transistor 7 for precharging the potentials of the pair of 
bit lines BL and Ff. The MOS transistors 6 and 7 are 
on-ofi‘ controlled by a precharge signal <l>p applied to the 
respective gate electrodes thereof. 
On the other hand, a sense amplifier 12 formed by 

MOS transistors I and 2 is connected between the pair 
of bit lines BL and FE. A ?rst electrode of the MOS 
transistor 1 is connected with the bit line ET and a 
second electrode thereof is connected with a ?rst elec 
trode of the MOS transistor 2. A second electrode of the 
MOS transistor 2 is connected with the bit line BL. The 
gate electrode of the MOS transistor 1 is connected 
with the bit line BL, and the gate electrode of the MOS 
transistor 2 is connected with the bit line ‘it. The junc 
ture between the second electrode of the MOS transis 
tor I and the first electrode of the MOS transistor 2 is 
grounded through a MOS transistor 3. The MOS tran 
sistor 3 is on-off controlled by a sense ampli?er activat 
ing signal So applied to its gate electrode. Namely, the 
operation of the sense amplifier 12 is controlled by the 
sense ampli?er activating signal Sn to detect the poten 
tials of the pair of bit lines BL and BI and lower the 
potential of the lower level bit line to a ground potential 
V35. 

Further, an active pull-up circuit 13 is connected 
between the pair of bit lines BL and Ft. This active 
pull-up circuit 13 is controlled by an active pull-up 
signal AR, to pull up the potential of the higher level 
one of the pair of bit lines BL and E to the supply 
potential Vcc. 
For the sake of convenience, FIG. 1 shows only one 

pair of bit lines, one word line, one dummy word line, 
one memory cell, one dummy cell, a group of precharg 
ing MOS transistors and one active pull-up circuit. 
However, an actual MOS dynamic type RAM is pro 
vided with a plurality of pairs of bit lines intersecting 
with a plurality of word lines and a plurality of dummy 
word lines. A memory cell is connected between one of 
each pair of bit lines and each word line. Further, a 
dummy cell is connected to each dummy word line for 
each pair of bit lines. Such memory cells and dummy 
cells are arrayed in the form of a matrix to form a mem 
ory cell array. Further, a group of precharge MOS 
transistors, one active pull-up circuit and one sense 
ampli?er are connected with each pair of bit lines. 
FIG. 2 is a timing chart for illustrating the read/write 

operation of the conventional MOS dynamic type 
RAM as shown in FIG. 1. 
With reference to FIG. 2, description is now made on 

the operation of the circuit as shown in FIG. 1. Refer 
ring to FIG. 2, symbol EXTFS represents an external 
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row address strobe signal, symbols RAS and m rep 
resent internal row address strobe signals, symbol WL 
represents potential change of the word line WL, sym 
bol DWL represents potential change of the dummy 
word line DWL, symbol BL represents potential 
change of the bit line BL and symbol X represents 
potential change of the bit line ?ll The internal m 
signal, the precharge signal ¢p, the sense ampli?er acti 
vating signal S0 and the active pull-up signal AR are 
generated from a conventional circuit (not shown) in 
sequence after generation of the external RAS signal. 

It is assumed here that data "1” is written in the mem 
ory cell 10 and data “0" is written in the dummy cell 11. 
As shown in FIG. 2, during when the external m 
signal is at an “H” level, i.e., when the MOS dynamic 
type RAM is in a non-active cycle, the precharge signal 
d2; is at an “H"level, whereby the MOS transistors 6 and 
7 are brought into ON states and the potentials of the 
pair of bit lines BL and E are precharged to the pre 
charge voltage Vp=(§-Vcc). 

Then, the external m signal falls at a time t1 and the 
internal RAS signal rises and the internal m signal 
falls slightly after the same so that the MOS dynamic 
type RAM enters an active cycle. At the same time, the 
precharge signal dip falls to complete the operation for 
precharging the bit lines BL and H. 

Then, a row address signal (not shown) is latched to 
be supplied to a row decoder (not shown), which in turn 
decodes the row address signal. WL and DWL rise at a 
time t;, whereby the word line WL and the dummy 
word line DWL are selected. As a result, the memory 
cell data is read on the bit line BL from the memory cell 
10 and the dummy cell data is read on the bit line K 
from the dummy cell 11, to cause potential difference 
between the pair of bit lines BL and PI. In order to 
read/write the memory cell data at the full level, the 
respective potentials of the word line WL and the 
dummy word line DWL are raised up to 
Vc¢+VTH+a, where V711 represents the threshold 
voltage of the MOS transistors 4 and 5. 

Then, the sense ampli?er activating signal so rises at 
a time t3, to start the sensing operation. Namely, the 
sense ampli?er l2 detects the potentials of the pair of bit 
lines BL and E, to lower the potential of the lower 
level bit line E to the ground potential V55. The poten 
tial of the higher level bit line BL is also slightly low 
ered at this time. 

Then, the active pull-up signal AR rises at a time t4 to 
drive the active pull-up circuit 13, which in turn pulls 
up the potential of the higher level bit line BL to the 
supply potential VCC. 

Then, the external m signal rises at a time t5, 
whereby the internal RAS signal falls and the internal 
RAS signal rises immediately in response thereto. Then 
the respective potentials of the word line WL and the 
dummy word line DWL and the sense ampli?er activat 
ing signal S0 fall and further the active pull-up signal 
AR falls to complete the pull-up operation. 

Then, the precharge signal ¢P rises to start precharg 
ing the potentials of the pair of bit lines BL and ‘ii. at 
the precharge voltage Vp(=§-Vcc), so that the MOS 
dynamic type RAM enters a non-active cycle. 
As hereinabove described, the internal RAS signal 

de?nes non-active and active cycles of the MOS dy 
namic type RAM, so that the memory operation is per 
formed in the active cycle. The period during when the 
external RAS signal is at an "L" level, i.e., the period 
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4 
corresponding to t5-tl is called as an active cycle time 
tAc. 
The aforementioned active pull-up operation is gen 

erally started immediately upon starting of the sensing 
operation and ended immediately after rise of the exter 
nal m signal, while the aforementioned active cycle 
time tAc must be sufficiently long in order to completely 
pull up the potential of the higher level bit line. Namely, 
when an active pull-up circuit is employed, the active 
cycle time tAc must be prolonged by the time required 
for raising the potential of the higher level bit line to the 
supply potential Vcc in comparison with the case of 
employing no such active pull-up circuit, leading to a 
disadvantage in view of the operating speed. 

SUMMARY OF THE INVENTION 

Brie?y stated, provided according to the present 
invention is a semiconductor memory device which 
comprises a plurality of pairs of bit lines, a plurality of 
word lines provided to intersect with the plurality of 
pairs of bit lines, a plurality of memory cells provided in 
correspondence to the intersection points between the 
bit line pairs and the word lines to be connected to the 
respective bit line pairs and the respective word lines, 
precharge means provided for each pair of bit lines for 
precharging the potentials of the bit line pair to a ?rst 
constant potential, memory cell selectiorvreadout 
means for selecting a memory cell for reading data by 
selecting a word line after precharging of the bit line 
pair by the precharge means and reading the data from 
the selected memory cell, sense ampli?er means pro 
vided for each pair of bit lines to detect the potentials of 
the bit line pair upon reading of the data from the se 
lected memory cell thereby to lower the potential of a 
lower level one of the pair of bit lines to a second con 
stant potential, means for supplying an external row 
address strobe signal having a constant duration, delay 
means for delaying the external row address strobe 
signal by a prescribed period and an internal row ad 
dress strobe signal generating means for generating an 
internal row address strobe signal having a trailing edge 
obtained by delaying the trailing edge of the external 
row address strobe signal by a prescribed period in 
response to the external row address strobe signal and 
the output from the delay means. The internal row 
address strobe signal alternately repeatedly de?nes a 
non-active cycle of the operation of the precharge 
means and an active cycle for the operation of the mem 
ory cell selection/ readout means and the sense ampli?er 
means. The semiconductor memory device further 
comprises active pull-up means provided for each pair 
of bit lines for pulling up the potential of the higher 
level one of the pair of bit lines to a third constant po 
tential from immediately after starting of the operation 
of the sense ampli?er means to the end of the active 
cycle de?ned by the internal row address strobe signal. 
According to another aspect of the present invention, 

the ?rst and third constant potentials are at a supply 
potential level and the second constant potential is at a 
ground potential level. ‘ 
According to still another aspect of the present inven 

tion, the second constant potential is at a ground poten 
tial level and the third constant potential is at a supply 
potential level, while the ?rst constant potential is at an 
intermediate potential level between the second and 
third constant potential. 

Accordingly, a principal object of the present inven 
tion is to provide a semiconductor memory device pro 
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vided with active pull-up circuits which can completely 
pull up potentials of higher level bit lines to a prescribed 
potential level without prolonging an active cycle time. 
A principal advantage of the present invention is that 

the time for the pull-up operation for the bit lines can be 
sufiiciently secured without delaying the trailing timing 
of the external row address strobe signal, whereby the 
operating cycle time of the semiconductor memory 
device can be rendered fast. 
These and other objects, features, aspects and advan 

tages of the present invention will become more appar 
ent from the following detailed description of the pres 
ent invention when taken in conjunction with the ac 
companying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a circuit diagram showing an example of a 
conventional MOS dynamic type RAM provided with 
active pull-up circuits; 
FIG. 2 is a timing chart for illustrating the operation 

of the circuit as shown in FIG. 1; 
FIG. 3 is a circuit diagram showing an embodiment 

of the present invention; and 
FIG. 4 is a timing chart for illustrating the operation 

of the embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 3 is a circuit diagram showing a part for gener 
ating a RAS precharge wait (RITW) signal and an inter 
nal RAS signal forming a semiconductor memory de 
vice according to an embodiment of the present inven 
tion. Except for the part for generating the RFW signal 
and the internal RAS signal as shown in FIG. 3, the 
semiconductor memory device according to the present 
invention is identical in structure to the conventional 
semiconductor memory device as shown in FIG. 1, and 
hence detailed description thereof is omitted. 

Description is now made on the structure of the sig 
nal generating part as shown in FIG. 3. 

Referring to FIG. 3, an external m signal is input 
ted in an input terminal 19, to be supplied to the input of 
a delay circuit 20 formed by a plurality of inverters and 
to one input of a NAND circuit 27. The delay circuit 26 
delays the supplied external m si nal by a prescribed 
period to output the same as the RPW signal, which is 
supplied to the other input of the NAND circuit 27. The 
NAND circuit 27 is formed by four MOS transistors 21, 
22, 23 and 24 and a capacitor 25. A ?rst electrode of the 
MOS transistor 21 is connected to a power supply line 
26 for supplying a supply potential Vcc, and a second 
electrode thereof is connected to a ?rst electrode of the 
MOS transistor 22. A second electrode of the MOS 
transistor 22 is connected to a ?rst electrode of the 
MOS transistor 23, whose second electrode is 
grounded. A first electrode and a gate electrode of the 
MOS transistor 24 are connected to the power supply 
line 26, while a second electrode thereof is connected to 
the gate electrode of the MOS transistor 21 and a ?rst 
electrode of the capacitor 25. A second electrode of the 
capacitor 25 is connected to the juncture between the 
second electrode of the MOS transistor 21 and the ?rst 
electrode of the MOS transistor 22. The gate electrode 
of the MOS transistor 23 is connected to the input ter 
minal 19 as one input of the NAND circuit 27, while the 
gate electrode of the MOS transistor 22 is connected to 
the output of the delay circuit 20 as the other input of 
the NAND circuit 27. The NAND circuit 27 outputs 
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6 
the internal RAS si a] in response to the external m 
signal and the RF? signal. The internal RAS signal 
de?nes non-active and active c cles of the semiconduc 
tor memory device, and the RISW signal is adapted to 
delay the fall timing of the internal RAS signal. 
FIG. 3 is a timing chart for illustrating the operation 

of the embodiment of the present invention. 
With reference to FIG. 4, description is made on the 

operation of the embodiment of the present invention. 
Referring to FIG. 6, the operation up to a time t4 is 
absolutely identical to that of the conventional MOS 
dynamic type RAM as shown in FIGS. 1 and 2, while 
the external m signal is terminated at a time t5 before 
the potential of the bit line BL is completely pulled up. 
However, since the fall timin of the internal RAS 
signal is controlled by the RFW signal obtained by 
delaying the external m signal, the internal RAS 
dl?lgl will not immediately fall upon rise of the external 

signal at the time t5, to be maintained in an “H” 
state. The internal RAS signal falls only when the W 
signal rises at a time t5 delayed by a prescribed period 
from the rise of the external m signal. All of internal 
signals such as a precharge signal 4a,, the potentials of a 
word line DWL, a sense ampli?er activating signal 50 
and an active pull-up signal AR are controlled-by the 
internal RAS signal and the internal m signal, and 
hence the operation for pulling up the potential of the 
bit line BL and rewriting in the memglcell It] is inter 
nally continued even if the external RAS signal rises at 
the time t5. These operations are completed by the time 
t6. Thus, in the embodiment as shown in FIGS. 3 and 4, 
the time for the pull-up operation can be suf?ciently 
prolid without delaying the rise timing of the exter 
nal RAS signal, to completely pull up the potential of 
the bit line to the supply potential Vac. According to 
the embodiment of the present invention, therefore, the 
active cycle time tAccan be reduced by t6-t5 in compar 
ison with the conventional MOS dynamic type RAM as 
shown in FIGS. 1 and 2. 
Although the above embodiment has been described 

with reference to the case where the precharge voltage 
is i of the supply potential VCC, a similar effect can be 
obtained also in case where the precharge voltage is 
absolutely equal to the supply voltage Vcc. 
Although the present invention has been described 

and illustrated in detail, it is clearly understood that the 
same is by way of illustration and example only and is 
not to be taken by way of limitation, the spirit and scope 
of the present invention being limited only by the terms 
of the appended claims. 
What is claimed is: 
1. A semiconductor memory device comprising: 
a plurality of pairs of bit lines; 
a plurality of word lines provided to intersect with 

said plurality of pairs of bit lines; 
a plurality of memory cells each provided in corre 
spondence to the intersection point between each 
said pair of bit lines and each said word line to be 
connected with said pair of bit lines and said word 
line; ' 

precharge means provided for each said pair of bit 
lines to precharge potentials of said pair of bit 
[lies173 lines at a ?rst constant potential; 

memory cell selection/readout means for selecting a 
memory cell for reading data by selecting said 
word line after precharging of said pair of bit lines 
by said precharge means and reading data from 
said selected memory cell on said pair of bit lines; 
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sense ampli?er means provided for each said pair of 
bit lines for detecting potentials of said pair of bit 
lines upon reading of said data from said selected 
memory cell to lower the potential of a lower level 
one of said pair of bit lines to a second constant 
potential; 

means for supplying an external row address strobe 
signal having a constant duration; 

delay means for delaying said external row address 
strobe signal by a prescribed period; 

internal row address strobe signal generating means 
for generating an internal row address strobe signal 
having a trailing edge obtained by delaying the 
trailing edge of said external row address strobe 
signal by said prescribed period in response to said 
external row address strobe signal and the output 
from said delay means, said internal row address 
strobe signal alternately repeatedly de?ning a non 
active cycle for the operation of said precharge means 
and an active cycle for the operations of said mem 
ory cell selection/readout means and said sense 
ampli?er means; and 

active pull~up means provided for each said pair of bit 
lines for pulling up said potential of said higher 
level one of said pair of bit lines from starting of the 
operation of said sense ampli?er means to termina 
tion of said active cycle de?ned by said internal 
row address strobe signal to a third contact poten 
tial. 

2. A semiconductor memory device in accordance 
with claim 1, wherein 

said ?rst and third constant potentials are at a supply 
potential level and said second constant potential is 
at a ground potential level. 

3. A semiconductor memory device in accordance 
with claim 1, wherein 

said second constant potential is at a ground potential 
level and said third constant potential is at a supply 
potential level, while said ?rst constant potential is 
at an intermediate potential level between said 
second constant potential and said third constant 
potential. 

4. A semiconductor memory device in accordance 
with claim 1, wherein 

said delay means is formed by a plurality of inverters 
connected in the series form. 

5. A semiconductor memory device in accordance 
with claim 1, wherein 

said internal row address strobe signal generating 
means is a NAND circuit for receiving said exter 
nal row address strobe signal and the output from 
said delay means. 

6. A semiconductor memory device comprising: 
a plurality of pairs of bit lines; 
a plurality of word lines provided to intersect with said 

plurality of pairs of bit lines.‘ 
a plurality of memory cells each provided in correspon 

dence to the intersection point between each said pair 
of bit lines and each said word line to be connected 
with said pair of bit lines and said word line,‘ 

precharge means provided for each said pair of bit lines 
to precharge potentials of said pair ofbit lines at a?rst 
constant potential,‘ 

0 memory cell selection/readout means for selecting a 
memory cell for reading data by selecting said word 
line after precharging of said pair of bit lines by said 
precharge means and reading data from said selected 
memory cell on said pair of bit lines; 
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sense amplifier means provided for each said pair of bit 

lines for detecting potentials of said pair of bit lines 
upon reading of said data from said selected memory 
cell to lower the potential of a lower level one of said 
pair of bit lines to a second constant potential; 

means for supplying on external row address strobe 
signal having a constant duration; 

delay means for delaying said external row address 
strobe signal by a prescribed period; 

internal control signal generating means for generating 
an internal control signal having a trailing edge ob 
tained by delaying the trailing edge of said external 
row address strobe signal by said prescribed period in 
response to said external row address strobe signal and 
the output from said delay means, said internal con 
no! signal alternately repeatedly controlling a non 
active cycle for the operation of said precharge means 
and an active cycle for the operations of said memonr 
cell selection/readout means and said sense amplifier 
means: and 

active pull-up means provided for each said pair of bit 
lines for pulling up said potential of said higher level 
one of said pair of bit lines after starting of the opera 
tion of said sense amplifier means to termination of 
said active cycle defined by said internal control signal 
to a third constant potential. 

7. A semiconductor memory device in accordance with 
claim 6, wherein 

said second constant potential is at a ground potential 
level and said third constant potential is at a supply 
potential level, while said first constant potential is at 
an intermediate potential level between said second 
constant potential and said third constant potential. 

8. A semiconductor memory device in accordance with 
claim 6, wherein 

said delay means comprises a plurality of inverters con 
nected in series. 

9. A semiconductor memory device in accordance with 
claim 6, wherein 

said internal control signal generating means comprises 
a NAND circuit for receiving said external row ad 
dress strobe signal and the output from said delay 
means. 

10. A semiconductor memory device in accordance with 
claim 6, wherein said internal control signal controls at 
least said precharge means, said sense amplifier means and 
said active pull-up means. 

I]. A semiconductor memory device comprising: 
a plurality of memory cells arranged in a matrix having 

rows and columns; 
a plurality of word lines arranged in rows, wherein each 

word line is connected to respective ones of said mem 
ory cells arranged in a corresponding row of said 
matrix; 

a plurality of pairs of bit lines arranged in columns, 
wherein one bit line of each pair of bit lines is con 
nected to respective ones of said memory cells ar 
ranged in a corresponding column of said matrix; 
plurality of sense amplifier means arranged in col 
umns, wherein each sense amplifier means is con; 
nected to a pair of said bit lines arranged in a corre 
sponding column, for detecting a difference between 
potentials appearing on said pair of bit lines arranged 
in the corresponding column and pulling down a po 
tential of a lower level bit line of said pair of bit lines 
to a lower constant potential; 

a plurality of active pull-up means arranged in columns, 
wherein each active pull-up means is connected to said 
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pair of bit lines arranged in the corresponding column, 
for pulling up the potential of the higher level bit line 
of said pair of bit lines, which is detected by said sense 
amplifier means as the difference between potentials 
to a higher constant potential; 

means for receiving an external row address strobe signal 
having a ?rst edge changing from a ?rst level to a 
second level and a second edge changing from said 
second level to said ?rst level." and 

means for generating an active pull-up activating signal 
having a ?rst edge changing from a third level to a 
fourth level and a second edge changing from said 
fourth level to said third level, wherein said active 
pull-up activating signal is connected for activating 
said active pull-up means in a time between the ?rst 
edge thereof and the second edge thereo? the ?rst edge 
of said active pull-up activating signal occurring after 
detecting by said sense ampli?er of a difference be 
tween potentials appearing on said pair of bit lines, the 
second edge of said active pull-up activating signal 
occurring at a time after passing of a predetermined 
period from occurrence of said second edge of said 
external row address strobe signal. 

12. A semiconductor memory device in accordance with 
claim 11, wherein said lower constant potential is at a 
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ground potential level and said higher constant potential is 
at a supply potential level. 

13. A semiconductor memory device in accordance with 
claim ll, includingrtneans of obtaining the second edge of 
said active pull-up activating signal by delaying the second 
edge of said external row address strobe signal by said 
predetermined period in response to the second edge of said 
external row address strobe signal. 

14. A semiconductor memory device in accordance with 
claim I], further comprising means for generating a sense 
ampli?er activating signal having a ?rst edge changing 
from a ?fth level to a sixth level and a second edge chang 
ing from said sixth level to said ?fth level, wherein said 
sense ampli?er activating signal is connected for activating 
said sense amplifier means in a time between the ?rst edge 
thereof and the second edge thereof the ?rst edge of said 
sense amplifier activating signal occurring at a time be 
tween occurrence of the first edge of said external row 
strobe signal and occurrence of the first edge of said active 
pull-up activating signal, the second edge of said means 
sense ampli?er activating signal occurring at substantially 
the some time as the occurrence of said second edge of said 
active pull-up activating signal. 
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