
(19) United States 
US 20010026478A1 

(12) Patent Application Publication (10) Pub. No.: US 2001/0026478 A1 
Noda et al. (43) Pub. Date: Oct. 4, 2001 

(54) SEMICONDUCTOR MEMORY DEVICE 

(76) Inventors: Hiromasa Noda, Hamura (JP); Youji 
Idei, Asaka (JP); Osamu Nagashima, 
Hamura (JP); Tetsuo Ado, Hamura (JP) 

Correspondence Address: 
ANTONELLI TERRY STOUT AND KRAUS 
SUITE 1800 
1300 NORTH SEVENTEENTH STREET 
ARLINGTON, VA 22209 

(21) 

(22) 

Appl. No.: 09/789,753 

Filed: Feb. 22, 2001 

(30) Foreign Application Priority Data 

Feb. 24, 2000 (JP) .................................... .. 2000-046889 

Publication Classi?cation 

(51) Int. Cl? ..................................................... .. G11C 7/00 

CAn ’ 

Ai YR 

ADB 

YPD _ 
CAn 

(52) US. Cl. ...................................................... .. 365/189.12 

(57) ABSTRACT 

A semiconductor memory device comprising: a memory 
array including a plurality of Word lines and a plurality of bit 
lines; and a column address decoder for selecting a prede 
termined bit line from the plurality of bit lines. The column 
address decoder includes: ?rst and second pre-decoders 
corresponding to high-order and loW-order addresses, 
respectively; a shift register for using the output signal of the 
second pre-decoder as an initial value; and an output circuit 
for selecting either the output signal of the second pre 
decoder or the output signal of the shift register in accor 
dance With an action mode. The select signal is formed by 
the output signal of the ?rst pre-decoder and the output 
signal through the output circuit. The shift register includes 
a ?rst shift register for an even address and a second shift 
register for an odd address and forms tWo sets of continuous 
select signals of the bit lines, as composed of a sequential 
action and an interleave action, on the basis of the initial 

AYmn 

value by combining its up and doWn shifting actions. 
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SEMICONDUCTOR MEMORY DEVICE 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a semiconductor 
memory device and, more particularly, to a technique Which 
is effective When used in a column selecting technique for 
the bursting actions of a synchronous dynamic RAM (Ran 
dom Access Memory). 

[0002] The synchronous DRAM (Dynamic RAM) is pro 
vided on a chip With an address counter for the bursting 
actions. The synchronous DRAM is standardiZed to include: 
an input unit for receiving an external address; an address 
counter for calculating an address to be used in a neXt cycle 
from the received address; a redundant address comparator; 
and a pre-decoder arranged in parallel With the redundant 
address comparator; an output buffer for controlling the 
pre-decoder output on the basis of the redundant comparison 
result; and a column decoder, as recited in the order of signal 
propagations. 
[0003] The synchronous DRAM, Which is provided With 
an address shift register at the doWnstream stage of the 
pre-decoder and the redundant circuit to form an address 
signal for a burst action by its shifting action so as to speed 
up the column selecting action, has been disclosed in J apa 
nese Patent Laid-Open No. 275073/1994 or 320269/1997 
(corresponding to US. Pat. No. 6,009,038). 

SUMMARY OF THE INVENTION 

[0004] In accordance With the speed-up of the action 
frequency of the MPU (Micro Processor Unit), a demand has 
been raised for the speed of the DRAM. In the standard 
circuit construction Which is provided With an address 
counter for calculating an address to be used in a neXt cycle 
from the address of an input unit for receiving an eXternal 
address, hoWever, the address cannot be advanced till the 
command decoder generates a column action signal, so that 
the fast access is delayed. In the synchronous DRAM 
disclosed in the aforementioned Patent Application, there 
fore, the speed-up of the fast access and the count-up action 
of the address can be realiZed by the shifting action because 
the shift register is disposed at the doWnstream stage of the 
pre-decoder. Thus, the cycle can be speeded up. 

[0005] HoWever, the synchronous DRAM disclosed is 
enabled to cope With only the burst mode of the simple 
shifting action but not an interleave action mode demanding 
a complex change in the address for an initial address. For 
a burst length 8, for eXample, the interleave action mode is 
0Q1Q2Q3—>4—>5Q6Q7 as in the sequential action mode, 
if the initial value is 0. If the initial value is 1, hoWever, the 
mode is 1Q0Q3Q2—>5Q4Q7Q6. If the initial value is 2, 
the mode is 2Q3Q0Q1—>6Q7Q4Q5. Thus, the shift 
registers, as disclosed in those publications cannot solve the 
problem in the least. Speci?cally, Japanese Patent Laid 
Open No. 320269/1997 has failed to take consideration into 
the redundant circuit, and Japanese Patent Laid-Open No. 
275073/1994 has been accompanied by a problem that the 
circuit scale is enlarged by providing the redundant circuit 
With a similar shift register. 

[0006] An object of the invention is to provide a semi 
conductor memory device Which can realiZe various burst 
actions While speeding up the actions. 
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[0007] Another object of the invention is to provide a 
semiconductor memory device Which can realiZe simpli? 
cation of the redundant circuit While speeding up the actions. 

[0008] The aforementioned and other objects and novel 
features of the invention Will become apparent from the 
folloWing description to be made With reference to the 
accompanying draWings. 

[0009] The summary of the representative of the invention 
to be disclosed Will be brie?y described in the folloWing. 
Speci?cally, a semiconductor memory device comprises: a 
memory array including a plurality of Word lines and a 
plurality of bit lines; and a column address decoder for 
selecting a pre-determined bit line from the plurality of bit 
lines. The column address decoder includes: ?rst and second 
pre-decoders corresponding to high-order and loW-order 
addresses, respectively; a shift register for using the output 
signal of the second pre-decoder as an initial value; and an 
output circuit for selecting either the output signal of the 
second pre-decoder or the output signal of the shift register 
in accordance With an action mode. The select signal is 
formed by the output signal of the ?rst pre-decoder and the 
output signal through the output circuit. The shift register 
includes a ?rst shift register for an even address and a second 
shift register for an odd address. Thus, the continuous 
selecting signals of the bit lines, as composed of a sequential 
action and an interleave action, are formed on the basis of 
the initial value by combining its up and doWn shifting 
actions. 

[0010] The summary of the representative of the invention 
to be disclosed Will be brie?y described in the folloWing. 
Speci?cally, a semiconductor memory device comprises: a 
memory array including a plurality of Word lines, a plurality 
of bit lines and a redundant bit line; and a column address 
decoder for selecting a predetermined bit line from the 
plurality of bit lines. The column address decoder includes: 
?rst and second pre-decoders corresponding to high-order 
and loW-order addresses, respectively; a shift register for 
using the output signal of the second pre-decoder as an 
initial value; and an output circuit for selecting either the 
output signal of the second pre-decoder or the output signal 
of the shift register in accordance With an action mode. A 
redundant circuit for sWitching to the redundant bit line 
includes: a comparator for comparing such one of the faulty 
addresses stored in the memory circuit as corresponds to the 
high-order address and the address signal inputted; a redun 
dant pre-decoder for decoding the loW-order address of the 
faulty addresses; and a coincidence detect circuit for detect 
ing the compared coincidence output of the comparator and 
a coincidence betWeen the individual outputs of the redun 
dant pre-decoder and the second pre-decoder. A predeter 
mined bit line is selected from the redundant bit lines by the 
redundant bit line select circuit in response to the detected 
signal of the coincidence detect signal in place of the select 
signal formed in the column address decoder. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a fundamental block diagram shoWing 
one embodiment of a column select circuit of a synchronous 
DRAM according to the invention; 

[0012] FIG. 2 is an action Waveform diagram for eXplain 
ing the actions of the column select circuit of FIG. 1; 




























