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(57) ABSTRACT 

A column redundancy system is disclosed for a memory 
array having a page structure organized into columns and 
data lines. In an exemplary embodiment of the invention, the 
system includes a steering logic network for coupling a 
memory input/output (I/O) device to the memory array. A 
storage register is in communication with the steering logic 
network, the storage register for storing location information 
for defective data lines in the memory array. During a 
memory operation, the location information stored in the 
storage register is transmitted to the steering logic network, 
the storage register further having the location information 
loaded therein prior to the memory operation. Thereby, the 
steering logic network prevents any of the defective data 
lines from being coupled to the I/O device. 
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COLUMN REDUNDANCY SYSTEM AND METHOD 
FOR EMBEDDED DRAM DEVICES WITH 

MULTIBANKING CAPABILITY 

BACKGROUND 

[0001] The present invention relates generally to inte 
grated circuit memory devices and, more particularly, to a 
column redundancy system and method for embedded dram 
(eDRAM) devices With multibanking capability. 

[0002] The discarding or scrapping of defective integrated 
circuits When defects are identi?ed is economically unde 
sirable, particularly if only a small number of circuit ele 
ments are actually defective. In addition, relying on a “Zero 
defect” goal in the fabrication of integrated circuits is an 
unrealistic expectation from a practical standpoint. Accord 
ingly, redundant circuit elements are provided on integrated 
circuits to reduce the number of discarded integrated cir 
cuits. If a primary circuit element is determined to be 
defective during testing, a redundant circuit element is 
substituted for the defective primary circuit element. Sub 
stantial reductions in scrapped devices may be achieved by 
using redundant circuit elements Without substantially 
increasing the cost of the integrated circuit. 

[0003] One example of a type of integrated circuit device 
that uses redundant circuit elements is integrated memory 
circuits, such as dynamic random access memories 
(DRAMs). These devices typically include millions of indi 
vidual memory cells arranged in arrays of addressable roWs 
and columns. The roWs and columns of memory cells are the 
primary circuit elements of the integrated memory circuit. 
By providing redundant circuit elements, either as roWs or 
columns, defective primary roWs or columns can be 
replaced. 
[0004] Because the individual primary circuit elements 
(roWs or columns) of an integrated memory circuit are 
separately addressable, replacing a defective circuit element 
typically involves bloWing fuse-type devices in order to 
“program” a redundant circuit element to respond to the 
address of the defective primary circuit element. This pro 
cess is very effective for permanently replacing defective 
primary circuit elements. In the case of DRAMs, for 
example, a particular memory cell is selected by ?rst pro 
viding a unique roW address corresponding to the roW in 
Which the particular memory cell is located and subse 
quently providing a unique column address corresponding to 
the column in Which the particular memory cell is located. 
When the address of the defective primary circuit element is 
presented by the memory customer (user), the redundancy 
circuitry must recogniZe this address and thereafter reroute 
all signals to the redundant circuit element. 

[0005] As neW and improved memory products are devel 
oped (e.g., embedded DRAM With multibanking capability), 
the speed of a column redundancy system should corre 
spondingly “keep up” With the speed of the neW designs. In 
other Words, it is undesirable to have a column redundancy 
system either negate or limit the performance of a data path 
as data is moved in and out of a memory array. 

BRIEF SUMMARY 

[0006] The above discussed and other draWbacks and 
de?ciencies of the prior art are overcome or alleviated by a 
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column redundancy system for a memory array having a 
page structure organiZed into columns and data lines. In an 
exemplary embodiment of the invention, the system 
includes a steering logic netWork for coupling a memory 
input/output (I/O) device to the memory array. A storage 
register is in communication With the steering logic netWork, 
the storage register for storing location information for 
defective data lines in the memory array. During a memory 
operation, the location information stored in the storage 
register is transmitted to the steering logic netWork, the 
storage register further having the location information 
loaded therein prior to the memory operation. Thereby, the 
steering logic netWork prevents any of the defective data 
lines from being coupled to the I/O device. 

[0007] In a preferred embodiment, the location informa 
tion is generated by programming programmable fuse 
devices included in the memory array, and the defective 
memory element location is decoded from a binary signal 
representation to a thermometric signal representation. The 
steering logic includes a series of multiplexing devices 
therein, the multiplexing devices capable of selectively 
routing the data lines in the memory array to corresponding 
data lines in the I/O device. If a ?rst defective data line is 
detected in the memory array, then the steering logic pre 
vents the ?rst defective data line from being coupled to its 
corresponding data line in the I/O device. Furthermore, data 
lines subsequent to the ?rst defective data line in the 
memory array are coupled by the steering logic to corre 
sponding data lines in the I/O device in accordance With a 
one position shift. 

[0008] If a second defective data line is detected in the 
memory array, then the steering logic prevents the second 
defective data line from being coupled to its corresponding 
data line in the I/O device. Then, data lines subsequent to the 
second defective data line in the memory array are coupled 
to corresponding data lines in the I/O device in accordance 
With a tWo position shift. 

[0009] The column redundancy system preferably further 
includes carrying logic coupled With the storage register, the 
storage register further providing a ?rst sWitching signal to 
the steering logic netWork and the carrying logic providing 
a second sWitching signal to the steering logic netWork. The 
?rst and second sWitching signals determine Whether a data 
line in the memory array is connected in a ?rst, second or 
third position With respect to a corresponding data line in the 
I/O device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Referring to the exemplary draWings Wherein like 
elements are numbered alike in the several Figures: 

[0011] FIG. 1(a) is a block diagram of an existing column 
redundancy system Which may be implemented for a block 
of embedded DRAM (eDRAM); 

[0012] FIG. 1(b) is a sWitching diagram illustrating one 
example of the operation of steering logic used in column 
redundancy systems; 
[0013] FIG. 1(c) is a sWitching diagram illustrating 
another example of the operation of steering logic used in 
column redundancy systems; 

[0014] FIG. 2(a) is a block diagram of a column redun 
dancy system, in accordance With an embodiment of the 
invention; 
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[0015] FIG. 2(b) is an alternative embodiment of the 
block diagram of FIG. 2(a); 

[0016] FIG. 3(a) is a schematic diagram of an exemplary 
shift register and carry logic associated thereWith, as shown 
in FIGS. 2(a) and 2(b); 

[0017] FIG. 3(b) is a schematic diagram of the shift 
register and carry logic of FIG. 3(a), as programmed 
according to the sWitching example illustrated in FIG. 1(b); 
and 

[0018] FIG. 3(c) is a schematic diagram of the shift 
register and carry logic of FIG. 3(a), as programmed 
according to the sWitching example illustrated in FIG. 1(c). 

DETAILED DESCRIPTION 

[0019] Referring initially to FIG. 1(a), there is shoWn a 
block diagram of an existing column redundancy system 10 
Which may be implemented, for example, Within a block of 
embedded DRAM (eDRAM). Within a given 1 Mb eDRAM 
block, one example of a possible memory page con?gura 
tion includes 256 datalines each having 8 column addresses. 
Included Within the array structure Will be, for example, 8 
spare datalines (2 assigned to each of four groups of 64 data 
lines). If a particular data line in a group is found to be 
defective, that line Will be replaced by one of the 2 spare data 
lines. In such a case, this information is recorded and 
accessed by the user, so that the spare data line Will be used 
in read/Write operations. 

[0020] In the redundancy system of FIG. 1(a), a series of 
pre-programmed fuse data storage elements 12 (containing 
individual latches therein) is associated With remotely 
located, individual memory array blocks. Thus, for a 4 Mb 
eDRAM, there may be four individual 1 Mb memory array 
blocks, each having fuse data associated thereWith. The fuse 
data 12 contains redundancy information (i.e., Which if any 
data lines are to be replaced) for its corresponding memory 
array block. A multiplexer 14 receives the fuse data and 
selects the appropriate set of fuse data 12 When a speci?c 
memory block is to be accessed. The multiplexed data is 
then sent to a thermometric decoder 16 for converting binary 
coded data lines to thermometric code used by steering logic 
18 to correctly route the data to and from the memory array 
blocks. As Will be described in greater detail hereinafter, the 
steering logic 18 is essentially a series of braided, individual 
3 to 1 multiplexers (sWitches) that determine a connection 
path betWeen a given data line on the array side of the 
steering logic 18 and one of three possible corresponding 
data lines on the I/O side of the logic. The speci?c connec 
tion of the three possible connections to an I/O side data line 
is dependent upon the particular fuse data associated With an 
array block. 

[0021] By Way of a simpli?ed example, it Will be assumed 
that a group of data lines for a subject memory array block 
contains eight normal data lines (numbered 0-7) and tWo 
redundant data lines (numbered 8-9). Thus, as shoWn in the 
sWitching diagram of FIG. 1(b), there can be at most tWo 
defective data lines in the array for it to be useable. It Will 
further be assumed that the third data line (number 2) in the 
array is defective and has been accordingly ?agged by an 
appropriate fuse data device. In this simpli?ed example, 
therefore, a set of “fuse” bits Will be encoded With “0010”, 
Which is the binary representation of data line 2. (It Will be 
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noted that four bits are used for this binary representation 
since there are ten total data lines in the example.) Because 
data line 2 in the subject array is defective, it is not 
connected to corresponding data line 2 from an I/O device. 
Instead, data line 3 in the array is shifted over one position 
to connect to data line 2 in the I/O device. As a result, each 
successive data line in the array must also be shifted over 
one position. In other Words, beginning With data line 3 on 
the array side of steering logic 18, each successive data line 
N on the array side is rerouted to data line N—1 on the I/O 
side of steering logic 18. Alternate array data line 8 is thus 
rerouted to the last data line (7) on the I/O side of steering 
logic 18. 

[0022] In order for this sWitching con?guration to be 
executed by steering logic 18, the binary fuse data signal 
(0010) is transmitted (through multiplexer 14) to thermo 
metric decoder 16, Where it is converted into the ten-bit 
thermometric code (0011111111). The thermometric code 
re?ects that array data line 2 is defective and is not con 
nected to is corresponding I/O side data line 2. Thereafter, 
the remaining good array data lines are sWitched over by one 
(N-1) position With respect to the I/O side data lines. Again, 
in this simpli?ed example, the thermometric code comprises 
ten bits, one bit for each data line and redundant data line in 
the array. In an actual device, a 64-bit data line grouping 
(With tWo spare lines) Would have a 66-bit thermometric 
signal as an input to the steering logic 18. The thermometric 
code generated by decoder 16 is then sent to steering logic 
18, Where the appropriate sWitching signals generated 
therein execute the sWitch con?guration shoWn in FIG. 1(b). 
Additional details regarding a three-Way data line multi 
plexer (e.g., possible sWitch positions N, N—1, N—2) may be 
found in Us. Pat. No. 5,796,662, the contents of Which are 
incorporated herein by reference. 

[0023] As indicated above, a conventional array block 
alloWs for tWo defective data lines. Thus, there is the 
possibility that there Will be tWo such defective data lines. 
An example of this condition is shoWn in the sWitching 
diagram of FIG. 1(c), Where, in addition to data line 2, data 
line 5 in the array is also defective. 

[0024] Because data line 5 in the array is also defective, it 
Will not be connected to data line 4 on the I/O side of 
steering logic 18. Instead, data line 6 in the array is noW 
routed tWo places over to data line 4 on the I/O side. 
Therefore, beginning With data line 6 on the array side of 
steering logic 18, each successive data line N on the array 
side is noW rerouted to data line N—2 on the I/O side of 
steering logic 18. As a result, both alternate data lines 8 and 
9 in the array are noW used. As is the case With the example 
of FIG. 1(b), the steering logic 18 must receive this infor 
mation (about defective data line 5) from the stored fused 
data. A second stored binary code (0110) is thus multiplexed 
and sent for thermometric decoding. Although not shoWn, 
the system of FIG. 1(a) actually uses a second thermometric 
decoder to decode a separate fuse data signal in the event a 
second defective data line exists. The thermometric output 
from this second decoder, accordingly, is (0000011111). 
This time, hoWever, the ?rst “1” in the second thermometric 
code indicates the location of the second bad data line in the 
array, and the remaining l’s indicate an N—2 shift for the 
subsequent good data lines. 

[0025] It Will be appreciated that the redundancy system of 
FIG. 1(a), as illustrated by the simpli?ed examples in FIGS. 
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1(b) and 1(c), involves a series of signal processing steps 
Which take a certain amount of time to complete. In addition, 
the fact that these fuse data storage elements 12 are remotely 
located With respect to the other redundancy system ele 
ments further increases the amount of time used to complete 
an operation. With the above system, a column replacement 
solution may be completed on the order of about 5 ns. 
Although such a speed is suitable for some existing memory 
con?gurations, certain neWer DRAM designs take advan 
tage of multibanking of memory blocks. Unfortunately, 
hoWever, the time taken to transmit the remotely located fuse 
data is too long to be implemented With eDRAM having 
multibanking capability, given a single block of column 
redundancy logic to be used by all blocks. 

[0026] Therefore, a novel system and method is disclosed 
that improves the speed at Which a single column redun 
dancy element services a plurality of memory array blocks. 
Referring noW to FIG. 2(a), there is shoWn a block diagram 
illustrating a column redundancy system 20, in accordance 
With an embodiment of the invention. Broadly stated, system 
20 (in lieu of remotely extracting fuse data and passing the 
same through a decoding process and a multiplexing process 
as part of a read/Write operation cycle) employs a register 
array to store a compressed version of the thermometric 
output of a pair of thermometric decoders 16. Thereby, the 
thermometric code is “pregenerated” and stored for use by 
the local steering logic so as to eliminate the time otherWise 
used doing the same during a read/Write cycle. 

[0027] As shoWn in FIG. 2(a), a register array 22 includes 
a series of individual shift registers 24 along With accom 
panying carry logic 26. The carry logic 26, described in 
greater detail later, is used in conjunction With shift registers 
24 to provide an additional control bit to steering logic 18 for 
the determination of one of three possible sWitch positions 
for a given array data line (or, if bad, than an open circuit 
connection). Each shift register 24 has thermometrically 
decoded fuse data bits inputted thereto from a thermometric 
decoder 28. In a preferred embodiment, the decoded fuse 
data bits are serially loaded into (and decoded by) a single 
decoder 28, the output of Which is serially loaded into shift 
registers 24. In the embodiment shoWn in FIG. 2(a), device 
real estate is saved by using a single decoder 28 for all of the 
fuse data bits. 

[0028] Alternatively, as shoWn in FIG. 2(b), the fuse data 
bits may be inputted into individual thermometric decoders 
28 for parallel loading into the shift registers 24. That is, for 
each memory bank or block Within a memory device the data 
stored in the appropriate fuse structure Will be sent to a 
separate decoder 28, decoded, and then stored in a corre 
sponding shift register 24. Although in this embodiment the 
fuse data loading process (during system poWer up) is 
completed in a shorter period of time, the trade off is the 
amount of device real estate used for the dedication of 
multiple thermometric decoders 28. 

[0029] Still an alternative possibility is to use a single 
decoder 28 in conjunction With a multiplexer and counter 
device (not shoWn) to load the register array 22 one shift 
register 24 at a time upon poWer up of the system. Regard 
less of Which of the above described embodiments are 
implemented, the thermometric fail data for each array 
block, once loaded at poWer up, is readily accessible by 
steering logic 18 through multiplexer 30 during memory 
operations. 
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[0030] Referring noW to FIG. 3(a), there is shoWn a 
schematic diagram of an exemplary shift register 24 and 
carry logic 26 associated thereWith, as depicted in FIGS. 
2(a) and Shift register 24 has a plurality individual 
storage latches 32, Which receives the inputted thermometric 
code therein. The carry logic 26 includes a plurality of OR 
gates 34 corresponding to the number of storage latches. 
Again, for a memory array having a total of X “normal” data 
lines and Y redundant data lines, each register 24 Will have 
(X+Y) latches 32 therein and the carry logic 26 Will include 
(X+Y) OR gates 34 therein. In keeping With the example 
described earlier, it Will be assumed that a memory block 
con?guration includes a total of ten array data lines (includ 
ing 2 redundant data lines). Thus, FIG. 3(a) illustrates ten 
latches 32 and ten OR gates 34. 

[0031] Each OR gate 34 has the data stored in a corre 
sponding one of the latches 32 as a ?rst input thereto. Except 
for the ?rst OR gate, the carry output from the previous OR 
gate serves as the second input thereto. The outputs of each 
OR gate are used as one of the tWo control inputs to the 
individual MUXs in steering logic 18. The other control 
input Will be the value of the data stored in each latch 32. 

[0032] The operation of the register 24 and carry logic 26 
Will be understood With reference to FIGS. 3(b) and 3(c). In 
FIG. 3(b), there is shoWn the speci?c logic state of register 
24 and carry logic 26 that Will drive the sWitching con?gu 
ration example illustrated in FIG. 1(b). That is, array data 
line 2 is bad and the remaining array data lines are shifted 
N-l positions to a corresponding I/O data line. It Will be 
noted that the ten register latches 34 in FIG. 3(b) store the 
thermometric code therein corresponding to a bad data line 

2, namely (0011111111). 
[0033] With only one (or no) bad data lines, the signi? 
cance of the carry input is not immediately apparent. Obvi 
ously, With no bad data lines, the entire register Would 
contain 0’s therein, as Well as the values of the carry inputs. 
The sWitching logic Would not execute any shifting, and 
array data line N Would be connected to corresponding I/O 
data line N, for all values of N. If there is one bad array data 
line, the location thereof is identi?ed by a transition from 0 
to 1 in the register. Thereafter, the remaining l’s indicate that 
each subsequent array data line is shifted by N-l positions. 

[0034] On the other hand, if there are tWo bad array data 
lines, then an additional bit (other than the one stored in the 
latches 34) is needed to distinguish the third possible sWitch 
position, shift by N-2. This is Where the function of the carry 
logic 26 comes into play. As illustrated in FIG. 3(c), the 
register is noW loaded With the thermometric data corre 
sponding to the example of FIG. 1(c), Where both data array 
lines 2 and 5 are bad. 

[0035] The carry logic 26 alloWs a ?rst bad array data line 
to be identi?ed by a transition from “0” to “1” in the register 
24. A second bad array data line Will be identi?ed by a 
transition from “1” to “0” in the register 24. HoWever, since 
the initial transition from “0” to “1” causes a “1” to be 
propagated through the remainder of the carry logic 26, the 
second transition from “1” to “0” is distinguished from no 
transition at all if no bad data lines exist. In other Words, the 
carry logic 26 alloWs the steering logic 18 to distinguish 
betWeen a series of 0’s representing no shift from a series of 
0’s representing a shift by N-2. If the register bit is “0” and 
the carry bit is “0”, then a good array data line Will not be 
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shifted. If the register bit is “1” and the carry bit is “1”, then 
a good array data line Will be shifted by N-1. Finally, if the 
register bit is “0” and the carry bit is “1”, then a good array 
data line Will be shifted by N-2. 

[0036] The carry logic 26 enables the storage of tWo 
failing array data lines in a single register, thereby using half 
as many storage latches as in a conventional redundancy 
system. HoWever, in lieu of the carry logic, tWo shift 
registers could also be used to perform an equivalent func 
tion. One register Would contain information about a ?rst 
bad array data line, and another register Would contain 
information about a second bad data line. The multiplexing 
device in steering logic Would still have a tWo signal input 
for an array data line. 

[0037] Regardless of Whether one or tWo shift registers are 
used, the key to saving time over a conventional redundancy 
system is that the shift registers are loaded With the decoded 
fuse data during poWer up of the entire system. Although the 
use of carry logic 26 is a relatively sloW procedure, the 
performance of the column redundancy system 10 is not 
impacted because the registers are already loaded by the 
time operations of the memory array are commenced. This 
is in contrast to the conventional redundancy systems, Where 
time is taken during memory operations to retrieve the fuse 
data from the remotely located fuse elements, decode the 
data, and then send it to the steering logic. Under Worst case 
conditions, column redundancy system 10 has been shoWn 
to operate as high as 400 MHZ (2.5 ns cycle), Which alloWs 
for the desired multibanking of eDRAM. 

[0038] While the invention has been described With ref 
erence to a preferred embodiment, it Will be understood by 
those skilled in the art that various changes may be made and 
equivalents may be substituted for elements thereof Without 
departing from the scope of the invention. In addition, many 
modi?cations may be made to adapt a particular situation or 
material to the teachings of the invention Without departing 
from the essential scope thereof. Therefore, it is intended 
that the invention not be limited to the particular embodi 
ment disclosed as the best mode contemplated for carrying 
out this invention, but that the invention Will include all 
embodiments falling Within the scope of the appended 
claims. 

What is claimed is: 

1. A column redundancy system for a memory array 
having a page structure organiZed into columns and data 
lines, the system comprising: 

a steering logic netWork for coupling a memory input/ 
output (I/O) device to the memory array; and 

a storage register in communication With said steering 
logic netWork, said storage register for storing location 
information for defective data lines in the memory 
array; 

Wherein, during a memory operation, said location infor 
mation stored in said storage register is transmitted to 
said steering logic netWork, said storage register further 
having said location information loaded therein prior to 
said memory operation, and said steering logic netWork 
thereby preventing any of said defective data lines from 
being coupled to said I/ O device. 
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2. The column redundancy system of claim 1, Wherein: 

said location information is generated by programming 
programmable fuse devices included in the memory 
array; and 

said defective memory element location is decoded from 
a binary signal representation to a thermometric signal 
representation. 

3. The column redundancy system of claim 2, Wherein: 

said steering logic includes a series of multiplexing 
devices therein, said multiplexing devices capable of 
selectively routing the data lines in the memory array to 
corresponding data lines in said I/O device. 

4. The column redundancy system of claim 3, Wherein: 

if a ?rst defective data line is detected in the memory 
array, then said steering logic prevents said ?rst defec 
tive data line from being coupled to its corresponding 
data line in said I/O device; and 

data lines subsequent to said ?rst defective data line in the 
memory array are coupled by said steering logic to 
corresponding data lines in said I/O device in accor 
dance With a one position shift. 

5. The column redundancy system of claim 4, Wherein: 

if a second defective data line is detected in the memory 
array, then said steering logic prevents said second 
defective data line from being coupled to its corre 
sponding data line in said I/O device; and 

data lines subsequent to said second defective data line in 
the memory array are coupled to corresponding data 
lines in said I/O device in accordance With a tWo 
position shift. 

6. The column redundancy system of claim 1, further 
comprising: 

carrying logic coupled With said storage register, said 
storage register further providing a ?rst sWitching sig 
nal to said steering logic netWork and said carrying 
logic providing a second sWitching signal to said steer 
ing logic netWork; 

Wherein said ?rst and second sWitching signals determine 
Whether a data line in the memory array is connected in 
a ?rst, second or third position With respect to a 
corresponding data line in said I/O device. 

7. The column redundancy system of claim 6, Wherein: 

said carrying logic comprises a series of OR gates coupled 
to a series of latches in said storage register; 

Wherein, for an array page structure having a number, n, 
of normal data lines and redundant data lines, said 
storage register comprises n latches and n OR gates. 

8. An integrated circuit device, comprising: 

a memory array con?gured into a series of individual 
memory blocks, each of said memory blocks having a 
page structure organiZed into columns and data lines; 
and 

a column redundancy system serving each of said 
memory blocks in said memory array, said column 
redundancy system further comprising: 

a steering logic netWork for coupling a memory input/ 
output (I/ O) device to each of said memory blocks in 
said memory array; and 
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a storage register in communication With said steering 
logic network, said storage register for storing loca 
tion information for defective data lines in said 
memory blocks; 

Wherein, during a memory operation, said location 
information stored in said storage register is trans 
mitted to said steering logic network, said storage 
register further having said location information 
loaded therein prior to said memory operation, and 
said steering logic netWork thereby preventing any of 
said defective data lines from being coupled to said 
I/O device. 

9. The integrated circuit device of claim 8, Wherein: 

said location information is generated by programming 
programmable fuse devices included in said memory 
blocks; and 

said defective memory element location is decoded from 
a binary signal representation to a thermometric signal 
representation. 

10. The integrated circuit device of claim 9, Wherein: 

said steering logic includes a series of multiplexing 
devices therein, said multiplexing devices capable of 
selectively routing said data lines in said memory 
blocks to corresponding data lines in said I/O device. 

11. The integrated circuit device of claim 10, Wherein: 

if a ?rst defective data line is detected in one of said 
memory blocks, then said steering logic prevents said 
?rst defective data line from being coupled to its 
corresponding data line in said I/O device; and 

data lines subsequent to said ?rst defective data line in 
said one of said memory blocks are coupled by said 
steering logic to corresponding data lines in said I/O 
device in accordance With a one position shift. 

12. The integrated circuit device of claim 11, Wherein: 

if a second defective data line is detected in said one of 
said memory blocks, then said steering logic prevents 
said second defective data line from being coupled to 
its corresponding data line in said I/O device; and 

data lines subsequent to said second defective data line in 
said one of said memory blocks are coupled to corre 
sponding data lines in said I/O device in accordance 
With a tWo position shift. 

13. The integrated circuit device of claim 8, further 
comprising: 

carrying logic coupled With said storage register, said 
storage register further providing a ?rst sWitching sig 
nal to said steering logic netWork and said carrying 
logic providing a second sWitching signal to said steer 
ing logic netWork; 

Wherein said ?rst and second sWitching signals determine 
Whether a data line in one of said memory blocks is 
connected in a ?rst, second or third position With 
respect to a corresponding data line in said I/O device. 

14. The integrated circuit device of claim 13, Wherein: 

said carrying logic comprises a series of OR gates coupled 
to a series of latches in said storage register; 

Wherein, for memory block page structure having a num 
ber, n, of normal data lines and redundant data lines, 
said storage register comprises n latches and n OR 
gates. 
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15. A method for bypassing a defective memory element 
in a memory array, the method comprising: 

con?guring a storage register in communication With a 
steering logic netWork, said steering logic netWork for 
coupling a memory input/output (I/O) device to the 
memory array; 

loading said storage register With defective element loca 
tion information; and 

during a memory operation, transmitting said defective 
element information from said storage register to said 
steering logic netWork, said storage register having said 
defective location information loaded therein prior to 
said memory operation; 

Wherein said steering logic netWork is caused to prevent 
the defective memory element from being coupled to 
said I/O device. 

16. The method of claim 15, further comprising: 

identifying said defective memory element location by 
programming programmable fuse devices included in 
the array; 

decoding said defective memory element location from a 
binary signal representation to a thermometric signal 
representation; and 

loading said storage register With said thermometric sig 
nal representation of said defective memory location. 

17. The method of claim 16, Wherein: 

said steering logic includes a series of multiplexing 
devices therein, said multiplexing devices capable of 
selectively routing data lines in the memory array to 
corresponding data lines in said I/O device. 

18. The method of claim 17, Wherein: 

if a ?rst defective data line from a series of data lines in 
the memory array is detected, then said ?rst defective 
data line is not coupled to its corresponding data line in 
said I/O device; and 

data lines subsequent to said ?rst defective data line in the 
memory array are coupled to corresponding data lines 
in said I/O device in accordance With a one position 
shift. 

19. The method of claim 18, Wherein: 

if a second defective data line from said series of data 
lines in the memory array is detected, then said second 
defective data line is not coupled to its corresponding 
data line in said I/O device; and 

data lines subsequent to said second defective data line 
are coupled to corresponding data lines in said I/O 
device in accordance With a tWo position shift. 

20. The method of claim 15, further comprising: 

con?guring carrying logic With said storage register, said 
storage register providing a ?rst sWitching signal to 
said steering logic netWork and said carrying logic 
providing a second sWitching signal to said steering 
logic netWork; 

Wherein said ?rst and second sWitching signals determine 
Whether a data line in the memory array is connected in 
a ?rst, second or third position With respect to a 
corresponding data line in said I/O device. 

* * * * * 


