
(19) United States 
US 20010046176A1 

(12) Patent Application Publication (10) Pub. No.: US 2001/0046176 A1 
Sohn et al. (43) Pub. Date: NOV. 29, 2001 

(54) SEMICONDUCTOR MEMORY DEVICE 
HAVING PREFETCH OPERATION MODE 
AND DATA TRANSFER METHOD FOR 
REDUCING THE NUMBER OF MAIN DATA 
LINES 

(75) Inventors: Kyo-Min Sohn, Seoul (KR); 
Yong-Hwan Noh, KWachon-city (KR) 

Correspondence Address: 
MARGER JOHNSON & McCOLLOM, RC. 
1030 SW. Morrison Street 
Portland, OR 97205 (US) 

(73) Assignee: Samsung Electronics Co., Ltd, SuWon 
City, Kyungki-do, SuWon-City 

(21) Appl. No.: 09/846,156 

(22) Filed: Apr. 30, 2001 

(30) Foreign Application Priority Data 

May 22, 2000 ......................................... .. 00-27402 

Publication Classi?cation 

(51) Int. Cl.7 . .... .. G11C 8/00 

(52) U.S.Cl. ............................................................ ..365/233 

(57) ABSTRACT 

A synchronous semiconductor memory device includes a 
plurality of main data lines each coupled betWeen a block 
sense ampli?er array and a data output buffer. Each main 
data line prefetches a plurality of cell data segments from 
memory cells corresponding to an input/output port and 
transmits the cell data to the data output buffer. The memory 
device also includes a pass/latch part connected to one or 
more corresponding block sense ampli?ers Within a corre 
sponding block sense ampli?er array. The pass/latch part 
receives a plurality of cell data segments in parallel from the 
block sense ampli?ers and transmits them in series to a 
corresponding main data line. This invention reduces a chip 
siZe and peak electric current of the semiconductor device 
by minimizing the number of main data lines required for 
prefetch operations. 
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FIG. 1(PRIOR ART) 
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FIG. 2 

MEMORY 1O MEMORY 
CELL N CELL 

ARRAY ARRAY N1On 
BLOCK BLOCK 

l l I I 

BLOCK BLOCK 
SENSE N20 SENSE AVZOn 

AMPLIFIER . . AMPLIFIER 
ARRAY ARRAY 

I I l l 

PASS/ 40 PASS/ 40m 
LATCH PART \/ LATCH PART \/ 

L1 
f 

4 j 
0 . \L2 

L. 0 

Ln DATA DATA DATA 
OUTPUT OUTPUT ' OUTPUT 
BUPEER#0 BUFFER#1 BUPPER#X 

30 30-1 30n 



Patent Application Publication Nov. 29, 2001 Sheet 3 0f 5 US 2001/0046176 A1 

FIG. 3 
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FIG. 4 
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FIG. 5 
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SEMICONDUCTOR MEMORY DEVICE HAVING 
PREFETCH OPERATION MODE AND DATA 
TRANSFER METHOD FOR REDUCING THE 

NUMBER OF MAIN DATA LINES 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a semiconductor 
memory device, and more particularly, to a synchronous 
semiconductor memory device having a prefetch operation 
mode, Which is capable of minimizing the number of main 
data lines. 

[0003] 2. Discussion of Related Art 

[0004] Electronic systems, such as computers, are being 
used in almost every aspect of business and home life. These 
computers are becoming faster and are increasing in their 
storage capacity. Memory devices for these systems also 
need to increase in speed and in storage capacity. To realiZe 
an increase in both speed and memory storage capacity, 
semiconductor memory devices used in these electronic 
systems need to have a higher degree of integration and 
increased data transmission rates. To increase the rate of data 
transmission, both a double data rate (DDR) system and a 
pipelined burst system have been disclosed in the prior art. 
In each of these prior art systems, a prefetch operation reads 
the data internally from a memory cell before the data is to 
be output externally. 

[0005] In a semiconductor memory operating at a double 
data rate (FIG. 5 shoWs signals used to drive DDR systems), 
tWo or more data segments are successively output from a 
single input/output (I/O) port during a single read period. To 
do this, the data segments must be prefetched because it is 
dif?cult to perform tWo read operations during one period. In 
other Words, tWo or more data segments must be read from 
the memory cell and latched to an interior latch before being 
externally outputted. The data must also be able to be 
outputted right aWay through the I/O port When a clock for 
a data output is provided. In a single data rate (SDR) system 
(FIG. 6 shoWs signals used to drive SDR systems), by 
contrast, only one data is output per I/ O port per read period. 

[0006] FIG. 1 depicts a block diagram of a read section of 
a semiconductor memory device according to the prior art. 
Several problems With the prefetch operation in the conven 
tional systems Will become apparent from the folloWing 
description of the prior art made With reference to FIG. 1. 
As shoWn in FIG. 1, a conventional read section of a 
memory device includes a memory cell array divided into 
block units. Each memory cell array block 10-10n corre 
sponds to one of the block sense ampli?er arrays 20-20n. An 
output line from each block sense ampli?er array 20-20n is 
connected to a corresponding one of a plurality of main data 
lines L1-Ln. Each of the main data lines L1-Ln is, in turn, 
connected to a corresponding one of the data output buffers 
30-3011. 

[0007] A data read operation in the device constructed as 
shoWn in FIG. 1 is as folloWs. Data read from memory cells 
Within a selected one of the memory cell array blocks 10-10n 
is ampli?ed through a corresponding one of the block sense 
ampli?ers 20-20n. For eXample, if a ?rst sense ampli?er of 
the block sense ampli?er array 20 operates, then the data 
ampli?ed in the block sense ampli?er array 20 enters the 
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data output buffer 30 through the main data line L1. To 
provide a double data rate, the data must enter the data 
output buffer before a clock for data output is provided. 

[0008] Unfortunately, in a semiconductor device having 
the structure of FIG. 1, the prefetched data cannot be 
transmitted to the data output buffer through the main data 
line L1 Which is already being used. Another main data line 
is therefore required to transfer the prefetched data. Because 
of this, to enable a prefetch operation, the number of main 
data lines in the prior art systems needs to be multiplied by 
the number of data segments that are to be outputted per I/O 
port per read cycle. 

[0009] Also unfortunately, an increase in the number of 
main data lines increases the area occupied by the read 
circuit Within a chip and hence the overall siZe of the chip. 
This increase in chip siZe also increases the cost of produc 
ing the chips and hence the corresponding price for the 
products incorporating those chips. Furthermore, because a 
charge or discharge operation must be performed to drive the 
main data lines to their high or loW levels, the peak electric 
current increases With an increase in the number of main 
data lines resulting in an increase in the electric poWer 
consumption by the chip. 

[0010] Accordingly, the industry requires a technique for 
increasing the data rate of a semiconductor memory device 
Without increasing chip siZe or poWer consumption. A 
prefetch system and method that does not require an increase 
in the number of main data lines Would be ideal. 

SUMMARY OF THE INVENTION 

[0011] According to the needs of the industry, the present 
invention enables a semiconductor memory device that 
substantially overcomes several disadvantages of the prior 
art. 

[0012] A primary object of the present invention is to 
provide a semiconductor device capable of increasing a data 
read rate of the semiconductor memory device Without 
substantially increasing the siZe or poWer consumption of 
the device. 

[0013] Another object of the present invention is to pro 
vide a semiconductor memory device that includes a 
prefetch operation mode and a data transmitting method 
With a reduced number of main data lines as compared to the 
prior art. 

[0014] A further object of the present invention is to 
provide a semiconductor memory device and a data trans 
mitting method therefor, Which includes a prefetch operation 
mode capable of optimiZing the number of main data lines. 

[0015] A still further object of the invention is to provide 
a double data rate type semiconductor memory device and a 
data transmitting method therefor, in Which a chip siZe and 
a consumption of peak electric current are minimiZed. 

[0016] An additional object of the invention is to provide 
a static random access memory (SKAM) device capable of 
performing a prefetch operation Without increasing the num 
ber of data lines. 

[0017] To achieve these and other advantages, a semicon 
ductor memory device having a prefetch operation mode and 
a data transfer method for reducing the number of main data 
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lines is provided. Similar to the prior art, the semiconductor 
memory device according to a ?rst preferred embodiment of 
this invention has a plurality of main data lines connected 
betWeen the block sense ampli?er arrays and the data output 
buffers. The block sense ampli?ers prefetch cell data from 
numerous memory cells and transmit the data to the main 
data lines. Each main data line corresponds to one input/ 
output port. 

[0018] Unlike the prior art, hoWever, a pass/latch part is 
arranged in communication With a back (doWnstream) por 
tion of the block sense ampli?er, and is connected betWeen 
the block sense ampli?er and a corresponding main data 
line. The pass/latch part receives multiple cell data segments 
in parallel from the block sense ampli?ers and transmits 
them in series to the corresponding main data line. In this 
manner, a plurality of cell data segments are separated 
through the pass/latch part, and are transmitted to the same 
main data line. In other Words, according to this invention, 
a plurality of cell data segments can be prefetched and 
transmitted through a single main data line, to thereby 
reduce the number of main data lines required to perform a 
prefetch operation. 

BRIEF DESCRIPTION OF THE ATTACHED 
DRAWINGS 

[0019] The foregoing objects, features, and advantages of 
the invention, along With other features and advantages, Will 
become more readily apparent from the folloWing detailed 
description of the preferred embodiments, made With refer 
ence to the attached draWings—in Which like numerals refer 
to like elements—Wherein: 

[0020] FIG. 1 is a block diagram illustrating the general 
construction of a read circuit of a conventional semiconduc 

tor memory device; 

[0021] FIG. 2 is a block diagram illustrating the general 
construction of a read circuit of a semiconductor memory 
device in accordance With a ?rst preferred embodiment of 
the present invention; 

[0022] FIG. 3 is a schematic circuit diagram of a repre 
sentative one of the pass/latch parts of the read circuit shoWn 
in FIG. 2; 

[0023] FIG. 4 is a block diagram illustrating the general 
construction of a read circuit of a semiconductor memory 
device in accordance With another preferred embodiment of 
the present invention; 

[0024] FIG. 5 contains Waveform diagrams of timing 
signals for driving a general double data rate (DDR) system; 
and 

[0025] FIG. 6 contains Waveform diagrams of timing 
signals used in driving a general single data rate (SDR) 
system. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0026] Referring to FIG. 2, a read circuit for a semicon 
ductor memory device according to a ?rst preferred embodi 
ment of the invention includes a plurality of memory cell 
array blocks 10-10n. Block sense ampli?er arrays 20-2011 
and data output buffers 30-30n are also provided. The 
memory cell array blocks 10-10n, block sense ampli?er 
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arrays 20-2011, and data output buffers 30-30n, each have the 
same general construction as the prior art circuit shoWn in 
FIG. 1. 

[0027] Unlike the prior art, hoWever, one of a plurality of 
pass/latch parts 40-40n is installed in a rear (doWnstream) 
portion of each block sense ampli?er in the block sense 
ampli?er array 20-20n. More particularly, each of the pass/ 
latch parts 40-40n is connected betWeen a corresponding one 
of the block sense ampli?er arrays 20-2011 and a correspond 
ing one of the main data lines L1-Ln. Each of the pass/latch 
parts 40-40n receives a plurality of cell data segments in 
parallel from the respective block sense ampli?er and trans 
mits them in series to the corresponding main data line. 
When the circuit is constructed according to the con?gura 
tion described here, there is no need to increase the number 
of main data lines to provide a prefetch capability. 

[0028] FIG. 3 provides a schematic circuit diagram of a 
representative pass/latch part 40 of the plurality of pass/latch 
parts 40-40n of the read circuit of FIG. 2. Referring to FIG. 
3, the pass/latch part 40 includes a ?rst transmission (or 
path) gate PG1 and a second transmission (or path) gate 
PG2. The ?rst and second transmission gates PG1 and PG2 
transmit cell data segments from among a plurality of cell 
data segments through the pass/latch part 40 to the corre 
sponding main data line MDL in response to a ?rst logic 
state of a pass control signal PASS1. Athird transmission (or 
path) gate PG3 and a fourth transmission (or path) gate PG4 
transmit cell data segments to the corresponding main data 
line MDL in response to a second logic state of the pass 
control signal PASS1. 

[0029] A latch L1 operatively connects to either the sec 
ond or third transmission gate PG2 or PG3, respectively. 
Thus, the latch L1 receives and latches a cell data segment 
from the connected transmission gate PG2 or PG3. A ?fth 
transmission (or path) gate PG5 transmits the cell data 
received through either the ?rst or fourth transmission gates 
PG1 or PG4 to a main data line MDL in response to a ?rst 
logic state of a cell signal CELL applied as a control signal. 
And a siXth transmission (or path) gate PG6 transmits the 
latched cell data output from the latch L1 to the main data 
line MDL in response to a ?rst logic state of a latch signal 
LATCH applied as a control signal When the cell signal 
CELL maintains its oWn second logic state. 

[0030] The pass/latch part 40 according to this embodi 
ment provides tWo data paths. As described above, data from 
the block sense ampli?er array is applied to the pass/latch 
part 40. The data to be outputted ?rst is transmitted to the 
main data line MDL through a ?rst path A that runs through 
the ?rst transmission gate PG1 and the ?fth transmission 
gate PG5. The data to be outputted in the neXt half-period or 
full period (as desired) is transmitted to the main data line 
MDL through a second path B that runs through the second 
transmission gate PG2, the latch L1, and the siXth transmis 
sion gate PG6. 

[0031] More speci?cally, When the pass control signal 
PASS1 is at a high logic level and the control signal CELL 
is also at a high logic level, data IOX-1 outputted from a ?rst 
block sense ampli?er is passed directly through the ?rst path 
gate PG1 and the ?fth path gate PG5 to the main data line 
MDL. Data 10X-2 outputted from another block sense 
ampli?er is applied to the latch L1 via the second path gate 
PG2. The data applied to the latch L1 is latched until the 
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control signal LATCH becomes a high logic level. The 
latched data is applied to the main data line MDL through 
the sixth path gate PG6 only When the control signal LATCH 
becomes logic high. 

[0032] In a read operation, during a ?rst period (or half 
period in a DDR system), the control signal CELL is at the 
high logic level and the control signal LATCH is at a loW 
logic level. In the neXt period (or neXt half-period in a DDR 
system) the control signal LATCH transitions to the high 
level. Data on tWo paths A and B can consequently be 
transmitted to the data output buffer via one main data line 
MDL, thereby reducing the number of main data lines and 
the peak electric current. The data transmission through 
these tWo paths A and B to the main data line MDL is 
initiated by the clock signal (as shoWn in FIGS. 5 and 6 for 
an DDR and SDR system, respectively). The clock signals 
can provide a single data rate SDR by using respective 
different periods (see FIG. 6) or a double data rate DDR by 
dividing one period into respective halves (see FIG. 5). 

[0033] The circuit construction described above can be 
used to provide tWo or four (or more) bit data prefetch 
operations for each I/O port With a reduced number of main 
data lines. In a tWo bit prefetch operation, a conventional 
SDR memory device Would have tWo main data lines for 
each 1/0. 

[0034] In the prior art SDR memory device constructed 
according to FIG. 1, therefore, eighteen main data lines have 
been required When each memory cell array block has nine 
I/Os. For a DDR memory device, the number of required 
main data lines doubles. Therefore, thirty-six main data lines 
have been required When each memory cell array block has 
nine I/Os. 

[0035] According to the embodiments of this invention 
described above, the number of main data lines can be 
reduced to half the number required by the prior art through 
the use of the pass/latch part 40-40n. A DDR tWo-bit 
prefetch system With nine I/Os can therefore be constructed 
With only eighteen main data lines according to this inven 
tion, rather than thirty-six as required by the prior art. 

[0036] In a DDR memory device for performing a four bit 
prefetch operation according to this invention, tWo different 
methods for providing four bit burst data through tWo 
periods Will be described beloW. In one method, the memory 
device is con?gured With only eighteen main data lines and 
transmits one data segment during each half period four 
times. Since this transmission rate may be dif?cult to obtain 
in a high speed memory device, hoWever, a second method 
is also contemplated in Which a memory device is con?g 
ured having thirty-six data lines. In this second method, the 
memory device transmits tWo data segments during each 
period. Aconventional memory device for transmitting four 
data segments at one time requires seventy-tWo main data 
lines. 

[0037] Further, this invention also offers improvements for 
eXecuting a tWo bit or a four bit prefetch operation in an SDR 
memory device, Where only one data segment is output per 
period through a single 1/0. An SDR embodiment of this 
invention reads data from the memory cell once during each 
period. Because a period in a high speed operation is too 
short to perform all the desired read operations, several bits 
of data are read in at one time using a latency of a ?rst 
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period. Each data bit is then outputted through the main data 
line. The number of main data lines for this embodiment can 
therefore also be minimiZed. 

[0038] All three embodiments described above can be 
implemented using the general construction shoWn in FIGS. 
2 and 3. Although the embodiment shoWn in FIG. 3 is 
constructed for performing a tWo bit prefetch operation, 
variations can be made to adapt it for other uses. For 
instance, various other features can be implemented using 
the latch control signals LATCH and LATCHB. Control 
signals CELL and CELLB can also be used to control the 
operational timing of the device. 

[0039] Furthermore, to convert the tWo bit prefetch con 
struction of the pass/latch part 40 shoWn in FIG. 3 into a 
four bit prefetch embodiment, tWo more data paths are 
added. A total of four data paths are therefore provided 
through each pass/latch part 40 to provide a four bit prefetch 
capability. Alternatively, as shoWn in FIG. 4, a further 
embodiment of this invention having a four bit prefetch 
capability can be provided using the same basic tWo path 
construction of FIG. 3 by forming a symmetric structure 
centered around the data output buffers 30-30n. Speci?cally, 
a second set of memory cell array blocks ll-lln, block sense 
ampli?er arrays 21-21n, pass/latch parts 41-4111, and main 
data lines L11-Lnn are provided on an opposite side of the 
data output buffers 30-3011. 

[0040] Referring to FIG. 4, the ?rst set of memory cell 
array blocks 10-10n, block sense ampli?er arrays 20-20n, 
pass/latch parts 40-4011, and main data lines Ll-Ln are 
mirrored by a second set of memory cell array blocks 
ll-lln, block sense ampli?er arrays 21-21n, pass/latch parts 
41-4111, and main data lines Lll-Lnn, across the data output 
buffers 30-30n. This embodiment permits the eXecution of a 
four bit prefetch operation With pass/latch parts 40-4011 and 
41-41n each having only tWo data paths. The pass/latch parts 
40-4011 and 41-41n each receive cell data individually pro 
vided from corresponding block sense ampli?ers and trans 
mit the cell data in series to a corresponding one of the main 
data lines of the ?rst and second main data lines MDL-1 and 
MDL-2. The number of main data lines in this four bit 
prefetch embodiment is only tWice that of the tWo bit 
prefetching embodiment shoWn in FIG. 2 and is still sub 
stantially reduced from the amount required in the prior art. 

[0041] In summary, a pass/latch part according to this 
invention receives a plurality of cell data segments in 
parallel from respective block sense ampli?ers and transmits 
them in series to a corresponding main data line. In this 
manner, the number of main data lines required in a semi 
conductor memory device is minimiZed. By decreasing the 
number of main data lines required to perform a prefetch 
operation, this invention reduces an area occupied by the 
memory device on a chip as Well as its production cost and 
peak electric current. 

[0042] It Will be apparent to those skilled in the art that 
various modi?cations and variations can be made in the 
present invention Without deviating from the spirit or scope 
of the invention. Thus, this invention covers all modi?ca 
tions and variations Within the spirit or scope of the 
appended claims and their equivalents. Among other things, 
for eXample, additions or reductions in the number of data 
paths of the pass/latch part shoWn in FIG. 3 is Within the 
contemplation of this invention and this invention is not 
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limited to any particular number thereof. Numerous changes 
to the connective relationships betWeen the latch and trans 
mission gate of the pass/latch part are also contemplated and 
are Within the spirit and scope of the following claims. 

What is claimed is: 
1. A synchronous semiconductor memory device com 

prising: 
a plurality of main data lines, each main data line coupled 
betWeen one of a plurality of block sense ampli?er 
arrays and one of a plurality of data output buffers, and 
each of said main data lines con?gured to prefetch a 
plurality of cell data segments from a plurality of 
memory cells corresponding to an input/output port and 
transmit the data segments to a corresponding data 
output buffer; and 

a pass/latch part coupled betWeen a plurality of corre 
sponding block sense ampli?ers Within a corresponding 
block sense ampli?er array, said pass/latch part con 
?gured to receive the plurality of cell data segments 
from the corresponding block sense ampli?ers in par 
allel in response to a plurality of control signals applied 
to the pass/latch part, and said pass/latch part further 
con?gured to transmit the cell data segments to a 
corresponding main data line in series. 

2. A device according to claim 1, Wherein said plurality of 
cell data segments comprises tWo cell data segments and 
Wherein the main data line is con?gured to receive one cell 
data segment tWo times during a half period of a system 
clock. 

3. A device according to claim 1, Wherein said plurality of 
cell data segments comprises tWo cell data segments and 
Wherein the main data line is con?gured to receive one cell 
data segment tWo times during one period of the system 
clock. 

4. A device according to claim 1, Wherein said plurality of 
cell data segments comprises four cell data segments and 
Wherein the main data line is con?gured to receive one cell 
data segment four times during one period of the system 
clock. 

5. A device according to claim 1, Wherein said plurality of 
cell data segments comprises four cell data segments and 
Wherein the main data line is con?gured to receive one cell 
data segment four times during tWo periods of the system 
clock. 

6. Apass/latch part for a semiconductor memory device, 
said pass/latch part comprising: 

a ?rst transmission gate and a second transmission gate 
con?gured to transmit corresponding cell data seg 
ments among a plurality of cell data segments in 
response to a ?rst logic state of a pass control signal; 

a third transmission gate and a fourth transmission gate 
each con?gured to transmit corresponding cell data in 
response to a second logic state of the pass control 
signal; 

a latch operatively connected to one of the second or third 
transmission gates, said latch con?gured to receive and 
latch the data from the second or third transmission 
gate; 

a ?fth transmission gate con?gured to transmit the cell 
data received from one of the ?rst or fourth transmis 
sion gates to the main data line in response to a ?rst 
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logic state of a cell signal applied to the ?fth transmis 
sion gate as a control signal; and 

a siXth transmission gate con?gured to transmit the 
latched data from the latch to the main data line in 
response to a ?rst logic state of a latch signal applied as 
a control signal to the siXth transmission gate When the 
cell signal is maintained at a second logic state. 

7. A pass/latch part according to claim 6, further com 
prising a ?rst data path con?gured through the ?rst trans 
mission gate and the ?fth transmission gate. 

8. A pass/latch part according to claim 6, further com 
prising a second data path con?gured through the second 
transmission gate, the latch, and the siXth transmission gate. 

9. A pass/latch part according to claim 6, further com 
prising a ?rst data path and a second data path connected 
betWeen one or more block sense ampli?ers and a main data 
line and Wherein the pass/latch part is con?gured to transmit 
a ?rst cell data segment through the ?rst data path during a 
?rst time segment and is further con?gured to transmit a 
second cell data segment through the second path during a 
second time segment. 

10. A semiconductor memory device capable of perform 
ing a four bit prefetch operation, said device comprising: 

a plurality of main data lines con?gured to prefetch a 
plurality of cell data segments from a plurality of 
memory cells corresponding to each of a plurality of 
input/output ports in a plurality of memory cell array 
blocks, each main data line coupled betWeen one of a 
plurality of block sense ampli?er arrays and one of a 
plurality of data output buffers; 

said plurality of block sense ampli?er arrays, memory cell 
array blocks, and main data lines each comprising 
symmetrical pairs, each pair arranged symmetrically 
about a corresponding one of the data output buffers; 

a plurality of pass/latch parts comprising symmetrical 
pairs, each pair arranged symmetrically about a corre 
sponding one of the data output buffers, said pass/latch 
parts each being connected to one or more correspond 
ing block sense ampli?ers Within one of the plurality of 
block sense ampli?er arrays, said pass/latch part con 
?gured to receive tWo or more cell data segments in 
parallel from the block sense ampli?ers and to transmit 
them in series to the corresponding main data lines. 

11. A semiconductor memory device according to claim 
10, Wherein each pass/latch part comprises tWo or more data 
paths. 

12. A semiconductor memory device according to claim 
11, Wherein each pass latch part is con?gured to transmit a 
cell data segment through one of the data paths during each 
respective time segment. 

13. A semiconductor memory device according to claim 
10, Wherein each pass/latch part comprises a plurality of 
transmission gates and at least one latch, and Wherein said 
pass/latch part is con?gured to transmit data to the main data 
line and to latch cell data segments Within the pass/latch part 
in response to one or more control signals. 

14. A method for transmitting data in a synchronous 
semiconductor memory device, said device comprising a 
plurality of main data lines each coupled betWeen a block 
sense ampli?er array and a data output buffer and con?gured 
to prefetch a plurality of cell data segments from memory 
cells corresponding to an input/output port, said method 
comprising the steps of: 
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receiving the plurality of cell data segments in parallel 
from corresponding block sense arnpli?ers Within the 
block sense arnpli?er array; and 

transmitting the received plurality of cell data segments in 
series to a corresponding rnain data line in response to 
one or more control signals. 

15. Arnethod for transmitting data according to claim 14, 
Wherein transmitting the received plurality of cell data 
comprises transmitting a ?rst cell data segment to the main 
data line during a ?rst period and transmitting a second cell 
data segment to the main data line during a second period. 

16. Arnethod for transmitting data according to claim 14, 
Wherein transmitting the received plurality of cell data 
comprises transmitting a ?rst cell data segment to the main 
data line during a ?rst half-period and transmitting a second 
cell data segment to the main data line during a second 
half-period. 

17. Arnethod for transmitting data according to claim 14, 
Wherein receiving the plurality of cell data segments in 
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parallel cornprises receiving the plurality of cell data seg 
rnents into separate inputs of a pass/latch part. 

18. Arnethod for transmitting data according to claim 17, 
Wherein transmitting the received plurality of cell data 
comprises transmitting a ?rst cell data segment to the main 
data line through a ?rst data path during a ?rst segment of 
time. 

19. Arnethod for transmitting data according to claim 18, 
Wherein transmitting the received plurality of cell data 
further comprises latching a second cell data segment and 
transmitting the second cell data segment to the main data 
line through a second data path during a second segment of 
time. 

20. Arnethod for transmitting data according to claim 19, 
Wherein transmitting the received plurality of cell data 
further comprises transmitting the second cell data segment 
to the main data line takes place in response to a latch control 
signal. 


