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SEMICONDUCTOR STORAGE DEVICE 

TECHNICAL FIELD 

[0001] The present invention relates generally to semicon 
ductor storage devices, and more particularly to semicon 
ductor storage devices having selectable input and/or output 
bit con?gurations. 

BACKGROUND OF THE INVENTION 

[0002] Typically, a semiconductor storage device can 
receive input data and provide output data as a series of bits, 
most often in parallel. Different applications or users may 
have a desire for different input/output (I/ O) bit Widths. That 
is, While one application may desire an 18 bit (X18) I/O 
con?guration, another might desire a 36 bit (X36) I/O 
con?guration. 

[0003] To take advantage of manufacturing in scale, in 
many cases the same basic semiconductor storage device 
design can be used for devices having different I/O con?gu 
rations. Such an arrangement can be more economical, 
ef?cient and/or reliable than producing one design having 
one I/O con?guration (e.g., X18), and producing another 
design having another I/O con?guration (e.g., X36). 

[0004] One conventional approach to selecting (or sWitch 
ing) betWeen I/O con?gurations can include different Wiring 
schemes. As but one eXample, Japanese Patent Application 
Laid-Open No. Hei 8-315578 discloses a semiconductor 
storage device Which includes a memory cell array com 
posed of a number of memory blocks, an I/O selecting 
section for selecting certain bit structures from a number of 
such bit structures, and a data selecting section for receiving 
an output signal from the I/O selecting section and sWitching 
the number of data inputs and data outputs. 

[0005] FIG. 2 of the above-identi?ed publication shoWs a 
structure that may be sWitched betWeen a X18 and a X36 I/O 
con?guration. In the structure shoWn, 36 data buses are 
provided in parallel. The 36 data buses can correspond to the 
X36 I/O con?guration. TWo data signal lines, that may be 
sWitched, are commonly connected to each data bus. In a 
X36 I/O con?guration, the tWo signal lines commonly con 
nected to the same data bus may be separated from one 
another resulting in one signal line being connected to one 
data bus. Data may then be input and output by Way of data 
I/O circuits and the 36 data buses. In contrast, in a X18 I/O 
con?guration, one of the tWo data signal lines commonly 
connected to the same data bus can be selected by the data 
selecting section. As a result, 18 of the data buses are used. 
Data may then be input and output by Way of data I/O 
circuits and the 18 data buses. 

[0006] In conventional approaches, such as that described 
above, data buses can be arranged in parallel. As the bit 
Widths of semiconductor storage devices continues to groW, 
it can be dif?cult to accommodate larger and larger data 
buses on an integrated circuit. In addition, Within a memory 
cell array region, a data selecting section can be included for 
each data signal line, to enable sWitching betWeen the 
various I/O con?gurations (e.g., X36 and X18). Conse 
quently, the number of circuit elements increases for such 
approaches. Increased circuit elements can increase overall 
memory siZe and/or complicate a design. 

[0007] Conventional approaches may have further draW 
backs. In many cases, the selection betWeen I/O con?gura 
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tions can be accomplished by Way of a mask change. As is 
Well knoWn in the art, a semiconductor storage device may 
be manufactured With a series of masks for patterning 
various layers. One conventional Way of sWitching betWeen 
I/O con?gurations can be done by changes betWeen the sets 
of mask patterns for some interconnect layers, such as an 
aluminum Wiring layer. Manufacturing such masks can be 
eXpensive. Further, layers, such as aluminum Wiring layers, 
have to be changed in the fabrication process to accomplish 
sWitching betWeen I/O con?gurations. Therefore, market 
demands for each I/O con?guration have to be precisely 
estimated several months before the material is shipped. 
Thus, conventional masking approaches to I/O con?gura 
tions are not alWays feasible in meeting rapidly changing 
demands for each I/O con?guration. 

[0008] In light of the above discussion, it Would be desir 
able to arrive at a semiconductor storage device that includes 
selectable I/O con?gurations, While at the same time does 
not include as many parallel data bus lines or circuit ele 
ments as conventional approaches. 

[0009] It Would also be desirable to arrive at a memory 
device With selectable I/O con?gurations that may be 
sWitched to one particular I/O con?guration more rapidly 
than conventional approaches. 

SUMMARY OF THE INVENTION 

[0010] According to the present invention, a semiconduc 
tor storage device that is selectable betWeen at least tWo 
input/output (I/O) con?gurations may include a number of 
data buses that can be arranged in parallel. Each data bus 
may be separated into at least tWo sections by a disconnect 
ing circuit. In one I/O con?guration, the data buses are 
separated by the disconnecting circuits. In another I/O 
con?guration, the data bus sections are joined by the dis 
connecting circuits. 

[0011] According to one aspect of the present invention, a 
disconnecting circuit may include a transistor, more particu 
larly an insulated gate ?eld effect transistor, even more 
particularly an n-channel insulated gate ?eld effect transis 
tor. 

[0012] According to one aspect of the present invention, a 
disconnecting circuit may include a fuse, more particularly 
a metal fuse, even more particularly a fuse comprising 
aluminum. A fuse may be formed from a Wiring layer and 
have a line thickness less than other Wiring lines. Such a fuse 
may be formed beloW a WindoW in an insulating layer and 
can be openable by laser irradiation. In addition, or alter 
natively, a fuse may be formed beloW an insulating layer and 
connected to a Wiring layer by holes through the insulating 
layer. Such a fuse can be openable by running current 
through the fuse by Way of the Wiring layer. The fuses of the 
data buses may be aligned With one another in one direction 
and/or offset from one another With respect to one direction. 

[0013] According to another aspect of the invention, data 
buses may be separable into ?rst portions and second 
portions. A semiconductor storage device may further 
include I/O circuits for accessing data buses. I/O circuits 
may include ?rst I/O circuits coupled to the ?rst portions of 
the data buses and second I/O circuits coupled to the second 
portions of the data buses. In one I/O con?guration (e.g., 
X36), all of the I/O circuits may be activated. In another I/O 
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con?guration (e.g., X18), less than all of the ?rst I/O circuits 
and less than all of the second I/O circuits may be activated. 

[0014] According to another aspect of the embodiments, a 
semiconductor storage device may include ?rst and second 
memory cell arrays. N sense ampli?ers may be connected to 
the ?rst memory cell array and N sense ampli?ers may be 
connected to the second memory cell array. N I/O circuits 
may correspond to the N sense ampli?ers connected to the 
?rst memory cell array, and N I/O circuits may correspond 
to the N sense ampli?ers connected to the second memory 
cell array. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a block schematic diagram of a semi 
conductor storage device according to one embodiment. 

[0016] FIG. 2 is a block schematic diagram of a semi 
conductor storage device according to a second embodi 
ment. 

[0017] FIG. 3 is a schematic diagram of a fuse arrange 
ment according to an embodiment. 

[0018] FIGS. 4A and 4B are a schematic diagram of a 
fuse arrangement according to other embodiments. 

[0019] FIG. 5 is a diagram shoWing a layout of a semi 
conductor storage device according to an embodiment. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0020] Various embodiments of the present invention Will 
noW be described in detail With reference to a number of 
draWings. 
[0021] Referring noW to FIG. 1, a semiconductor storage 
device according to a ?rst embodiment is set forth in a block 
schematic diagram. The particular eXample of FIG. 1 shoWs 
a semiconductor storage device that may be sWitched 
betWeen a X36 input/output (I/O) con?guration and a X18 
I/O con?guration. HoWever, it is understood that the teach 
ings set forth herein may be applied to sWitching betWeen 
other types of I/O con?guration. 

[0022] A semiconductor storage device according to a ?rst 
embodiment may include a number of memory cell arrays. 
In FIG. 1, tWo memory cell arrays are shoWn as items 10 and 
12. In the eXample of FIG. 1, eighteen column decoders are 
connected to each memory cell array (10 and 12). In 
particular, column decoders D(L)1 to D(L)18 are connected 
to memory cell array 10, While column decoders D(R)1 to 
D(R)18 are connected to memory cell array 12. Bit line pairs 
from memory cell arrays (10 and 12) may be connected to 
the corresponding column decoders (D(L)1-18, and D(R)1 
18). According to a less signi?cant address, each column 
decoder (D(L)1-18, and D(R)1-18) may connect a selected 
bit line to a corresponding sense ampli?er (SA(L)1-18, and 
SA(R)1-18). 
[0023] A ?rst embodiment may also include eighteen data 
buses, DB1 to DB18 arranged in parallel. In particular 
arrangement, data buses (DB1 to DB18) may eXtend over a 
semiconductor substrate, essentially parallel to one another. 

[0024] Transfer gates T1 to T18 may be situated in data 
buses DB1 to DB18, respectively. Transfer gates T1 to T18 
may function as a disconnection means, disconnecting one 
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portion of a data bus (e.g., a left hand portion) from another 
portion of the same data bus (e.g., a right hand portion). In 
one arrangement, transfer gates (T1 to T18) may be situated 
in a center position With respect to the data buses (DB1 to 

DB18). 
[0025] If data buses (DB1 to DB18) are conceptualiZed as 
having left hand portions and right portions With respect to 
FIG. 1, sense ampli?ers SA(L)1-18 and input/output circuits 
I/O(L)1-18 can be connected to left hand portions of data 
buses DB1 to DB18, respectively, by data signal lines 
DS(L)1-18. Similarly, sense ampli?ers SA(R)1-18 and 
input/output circuits I/O(R)1-18 can be connected to right 
hand portions of data buses DB1 to DB18, respectively, by 
data signal lines DS(R)1-18. 

[0026] Sense ampli?ers SA(L)1-18 and SA(R)1-18 may 
be activated and inactivated according to control signals. In 
the arrangement of FIG. 1, sense ampli?ers SA(L)1-18, 
Which can correspond to memory cell array 10, can be 
controlled by a signal generated from a NAND circuit 14. 
Similarly, sense ampli?ers SA(R)1-18, Which can corre 
spond to memory cell array 12, can be controlled by a signal 
generated from a NAND circuit 16. 

[0027] As noted above, the ?rst embodiment may be 
selectable betWeen a X36 and a X18 con?guration. Various 
I/O circuits I/O(L)1-18 and I/O(R)1-18 may be activated or 
inactivated according to the particular I/O con?guration. In 
the particular eXample of FIG. 1, those I/O circuits shoWn 
by broken lines (e.g., I/O(L)1, I/O(L)4 . . . I/O(L)18, and 
I/O(R)1, I/O(R)3 . . . to I/O(R)17) can be activated in both 
con?gurations (X36 and X18). HoWever, those I/O circuits 
shoWn by solid lines (e.g., I/O(L)1, I/O(L)3 . . . I/O(L)17, 
and I/O(R)2, I/O(R)4 . . . I/O(R)18) can be activated in one 
con?guration (X36) and inactivated in another con?guration 
(X18). As also shoWn in FIG. 1, I/O circuits (I/O(L)1-18 and 
I/O(R)1-18) can be activated and inactivated according to an 
output of a NAN D circuit 18 and the value at a test mode pin 
26. The activation and inactivation of I/O circuits (I/O(L)1 
18 and I/O(R)1-18) Will be described in more detail at a later 
point herein. 

[0028] The generation of various control signals in a ?rst 
embodiment Will noW be described. As noted above, the 
outputs of NAND circuits 14 and 16 can activate and 
inactivate sense ampli?ers (SA(L)1-18 and SA(R)1-18). In 
FIG. 1, an input of NAND circuits 14 and 16 may be 
connected to an I/O selection pin 24 by Way of an inverter 
22. In addition, NAND circuit 14 may receive an input 
corresponding to a most signi?cant address, While NAND 
circuit 16 may receive the same input, but by Way of an 
inverter 20. 

[0029] As further shoWn in FIG. 1, an output of inverter 
22 (i.e., an inverted selection input value) may also be 
supplied to transfer gates (T1 to T18). In the arrangement 
shoWn, transfer gates (T1 to T18) may comprise n-channel 
insulated gate ?eld effect transistors having gates that are 
commonly connected to the output of inverter 22. 

[0030] ANAND circuit 18, for activating and inactivating 
selected I/ O circuits (I/O(L)1-17 and I/O(R)2-18), may have 
one input that receives a value at a test mode pin 26, and 
another input that receives the output of inverter 22 (inverted 
selection input value). In such an arrangement, a test mode 
pin 26 may be driven to a high level or loW level during a 
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Wafer test. Such a Wafer test Will be described in more detail 
below. In one arrangement, following a Wafer test, a test 
mode pin 26 can be ?xed at a high level. 

[0031] Amethod for selecting a X18 con?guration and X36 
con?guration according to the embodiment of FIG. 1 Will 
noW be described 

[0032] In a X18 arrangement, an I/O selection pin 24 may 
be at a loW level. As a result, the output of inverter 22 can 
be high. When a most signi?cant address is high, the output 
of NAND circuit 14 may be at a loW level While the output 
of NAND circuit 16 may be at a high level. Of course, When 
a most signi?cant address is loW, the output of NAN D circuit 
14 may be at a high level While the output of NAND circuit 
16 may be at a loW level. In this Way, in a X18 con?guration, 
sense ampli?ers corresponding to memory cell array 10 
(SA(L)1-18) or memory cell array 12 (SA(R)1-18) may be 
activated and inactivated according to a most signi?cant 
address. 

[0033] It is also noted that in a X18 con?guration, With the 
output of inverter 22 high, transfer gate T1 to T18 may be 
turned on, connecting left hand portions of data buses DB1 
to DB18 to right hand portions. 

[0034] In addition, as noted above, a test mode pin 26 may 
be ?Xed at a high level. With a test mode pin 26 and the 
output of inverter 22 both high, the output of NAND circuit 
18 may be loW. Consequently those I/O circuits shoWn With 
solid lines (I/O(L)1, 3, 5, 7, 9, 11, 13, 15, 17 and I/O(R)2, 
4, 6, 8, 10, 12, 14, 16, 18) can be inactivated. On the other 
hand, those I/O circuits shoWn With broken lines (I/O(L)2, 4, 
6, 8, 10, 12, 14, 16, 18 and I/O(L)1, 3, 5, 7, 9, 11, 13, 15, 17), 
that are directly connected to a test mode pin 26, can be 
activated. Thus, in the embodiment of FIG. 1, 18 I/ O circuits 
may be activated: 9 of the 18 U0 circuits corresponding to 
a memory cell 10 can be activated, While 9 out of 18 U0 
circuits corresponding to a memory cell array 12 can be 
activated. Because each of the 18 activated I/O circuits can 
be connected to a different data bus (DB1 to DB18), data 
may be read and/or Written by Way of the 18 activated I/O 
circuits. 

[0035] In this Way, a semiconductor storage device With a 
X18 con?guration can be realiZed. 

[0036] In a X36 con?guration, and I/O selection pin 24 
may be at a high level. As a result, the output of inverter 22 
can be loW. With the output of inverter 22 loW, the outputs 
of NAND circuits 14 and 16 can be high, activating sense 
ampli?ers corresponding to both memory cell arrays 10 and 
12 (SA(L)1-18 and SA(R)1-18). 

[0037] It is also noted that in a X36 con?guration, With the 
output of inverter 22 loW, transfer gates (T1 to T18) may be 
turned off. With transfer gates (T1 to T18) off, data buses 
DB1 to DB18 can be divided into tWo sections. One section 
(i.e., a left hand section) may correspond to a memory cell 
array 10, While another section (i.e., a right hand section) 
may correspond to a memory cell array 12. 

[0038] With a test mode pin 26 ?Xed at a high level, and 
the output of inverter 22 loW, the output of NAN D circuit 18 
may be high. Consequently both the I/O circuits shoWn With 
solid lines and dashed lines (I/O(L)1-18 and I/O(R)1-18) can 
be activated. 
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[0039] Thus, in the embodiment of FIG. 1, all 36 U0 
circuits may be activated. Because each of the 36 activated 
I/O circuits can be connected to a different data bus (DB1 to 
DB18) section, data may be read and/or Written by Way of 
the 36 activated I/O circuits. 

[0040] In this Way, a semiconductor storage device With a 
X36 con?guration can be realiZed. 

[0041] As mentioned above, a semiconductor storage 
device according to a ?rst embodiment may also include a 
test capability. In particular, a semiconductor storage device 
may be subject to a Wafer test. In a Wafer test, it can be 
desirable to activate all the I/O circuits to ensure the proper 
functionality of the chip in X36 con?guration. HoWever, in 
an arrangement such as that shoWn in FIG. 1, With transfer 
gates T1 to T18 on, tWo I/O circuits are active and connected 
to the same data bus line, preventing such a test. For 
eXample, With transfer gate TG1 on, I/O circuits I/O(L)1 and 
I/O(R)1 are both connected to data bus DB1. A ?rst embodi 
ment can vary the level of a test mode pin 26 to activate 
different sets of I/O circuits, thereby enabling a Wafer test. 

[0042] An eXample of such a Wafer test Will noW be 
described. 

[0043] In a Wafer test, an I/O selection pin 24 can be ?Xed 
at a loW level. As a result, the output of inverter 22 may be 
high. With the output of inverter 22 high, transfer gate T1 to 
T18 can be turned on. A test mode pin 26 may then be 
sWitched to a high level. With the output of inverter 22 high 
and a test mode pin 26 high, those I/O circuits indicated by 
broken lines (I/O(L)2, 4 . . . 18 and I/O(L)1, 3 . . . 17) can 

be activated, While those I/O circuits indicated by solid lines 
(I/O(R)1, 3 . . . 17 and I/O(L)2, 4 . . . 18) can be inactivated. 

In such a con?guration, those I/O circuits indicated by 
broken lines can be connected to a single sense ampli?er by 
a data bus. This can alloW a test procedure to input and 
output data via such I/O circuits. 

[0044] A test mode pin 26 may then be sWitched to a loW 
level. With the output of inverter 22 high and a test mode pin 
26 loW, those I/O circuits indicated by broken lines (I/O(L)2, 
4 . . . 18 and I/O(L)1, 3 . . . 17) can be inactivated, While 

those I/O circuits indicated by solid lines (I/O(R)1, 3 . . . 17 

and I/O(L)2, 4 . . . 18) can be activated. In such a con?gu 
ration, those I/O circuits indicated by solid lines can be 
connected to a single sense ampli?er by a data bus. This can 
alloW a test procedure to input and output data via such I/O 
circuits. 

[0045] In a test mode such as that described above, a 
memory cell array connected to all of the sense ampli?ers 
can be tested While a semiconductor storage device is in 
Wafer form. Subsequently, the selection of a particular I/O 
con?guration (e.g., X36 or X18) may be performed during an 
assembly process. As but one eXample, during an assembly 
process, a test mode pin 26 may be bonded to a high level 
supply, such as a poWer source VCC. An I/O selection pin 
24 may then be bonded to a loW poWer supply, such as 
ground, to select a X18 con?guration, or may be bonded to 
a high poWer supply, such as a poWer source VCC, to select 
a X36 con?guration. 

[0046] Having described a ?rst embodiment, a second 
embodiment Will noW be described With reference to FIG. 
2. A second embodiment may include some of the same 
general constituents as the ?rst embodiment. To that eXtent, 
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like circuit portions Will be referred to by the same reference 
characters. In a second embodiment, transfer gates (such as 
T1 to T18 shoWn in FIG. 1) can be replaced With fuses F1 
to F18. Thus, a control line for turning transfer gates on and 
off can be omitted. In one particular arrangement fuses F1 to 
F18 may be aluminum fuses. 

[0047] Selecting betWeen different I/O con?gurations in 
the second embodiment can be similar to that of the ?rst 
embodiment. HoWever, While selection in a ?rst embodi 
ment can be accomplished by turning transfer gates T1 to 
T18 on and off, selection in a second embodiment can be 
accomplished by opening fuses F1 to F18 or keeping such 
fuses intact. More particularly, in a X36 arrangement, fuses 
F1 to F18 can be opened, While in a X18 con?guration, fuses 
F1 to F18 can be kept intact. 

[0048] A semiconductor storage device according to a 
second embodiment may have a number of advantages over 
a ?rst embodiment. First, a second embodiment may have 
improved signal delay. A fuse, in particular an Al fuse, can 
have essentially no capacitance and small resistance as 
compared to a transfer gate. Second, a fuse may have the 
same performance as a transfer gate, but at a loWer current. 
Third, fuses may be less vulnerable to noise than transfer 
gates. Fourth, the inclusion of a transfer gate in a data bus 
having a large capacitance and resistance may result in a 
loWer operating frequency than if a fuse Were included, 
particularly an Al fuse. 

[0049] Afuse may be fabricated in a metalliZation process 
of a semiconductor storage device. As but one eXample, an 
Al fuse may be formed at the same time other Al Wiring is 
being formed. Al fuses may have a smaller line Width than 
other Al Wiring. Further, an opening in an insulating layer 
may be provided over such Al fuses. Such fuses may then be 
opened by irradiation With a laser light. It is noted that in 
such a fuse arrangement, fuses may have to be separated 
from one another by a particular distance, as fuse material 
may be scattered When a fuse is opened. Consequently, such 
fuses may not be situated too close to one another. 

[0050] If reference is made to FIG. 2, fuses F1 to F18 can 
be conceptualiZed as being arranged in parallel. If such fuses 
(F1 to F18) are formed as described above, such an arrange 
ment may require a particular spacing interval betWeen 
adjacent fuses. Consequently, increased area may be needed 
to accommodate such fuses. To avoid such a spacing con 
straint, fuses may be shifted from one another in the data bus 
direction. Such an arrangement is shoWn in FIG. 3. 

[0051] An alternative Way of forming a fuse, such as an Al 
fuse, can include burying a fuse beloW an insulating ?lm 
With opposite ends of the fuse being connected to other 
Wiring by Way of holes in the insulating ?lm. A fuse may 
then be opened by ?oWing current through the fuse. A fuse 
of this type has an advantage of not scattering fuse material 
in the opening process. Consequently, such fuses may have 
smaller spacing requirements than those described previ 
ously. 
[0052] Either type of fuses, or other types of fuses, can be 
subject to failure for one reason or another. In a failed fuse, 
conductive material may remain after the opening process. 
Failed fuses may result in improper operation of a semicon 
ductor storage device. To address such a potential failure, a 
semiconductor storage device may include multiple fuses 
connected in series. Such an arrangement is shoWn in FIGS. 
4A and 4B. 
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[0053] FIG. 4A can correspond to FIG. 2, in that fuses are 
situated in parallel. FIG. 4B can correspond to FIG. 3 in that 
fuses are shifted in the data bus direction. In such arrange 
ments if one of the tWo fuses in series is left intact, 
successfully opening another is enough to achieve the 
desired functionality. This reduces the probability of failure 
in opening fuses. 

[0054] Having described various embodiments that may 
include fuses, one eXample of a Wafer test according to such 
embodiments Will noW be described. 

[0055] Referring back to FIG. 2, in a Wafer test operation, 
an I/O selection pin 24 may be ?Xed at a loW level While 
fuses F1 to F18 are intact. A test mode pin 26 may then be 
placed at a high level. As a result, the output of NAND 
circuit 18 can be driven loW. In such a con?guration, those 
I/O circuits indicated by broken lines (I/O(L)2, 4 . . . 18 and 

I/O(R)1, 3 . . . 17) can be activated, While those I/O circuits 
indicated by solid lines (I/O(L)1, 3 . . . 17 and I/O(R)2, 4 . 
. . 18) can be inactivated. In such a con?guration, those I/O 
circuits indicated by broken lines can be connected to a 
single sense ampli?er by a data bus. This can alloW a test 
procedure to input and output data via such I/O circuits. 

[0056] A test mode pin 26 may then be sWitched to a loW 
level. With the output of inverter 22 high and a test mode pin 
26 loW, those I/O circuits indicated by broken lines (I/O(L)2, 
4 . . . 18 and I/O(R)1, 3 . . . 17) can be inactivated, While 

those I/O circuits indicated by solid lines (I/O(L)1, 3 . . . 17 
and I/O(R)2, 4 . . . 18) can be activated. In such a con?gu 

ration, those I/O circuits indicated by solid lines can be 
connected to a single sense ampli?er by a data bus. This can 
alloW a test procedure to input and output data via such I/O 
circuits. 

[0057] In this Way, a Wafer test may advantageously test 
the operation of each I/O circuit. 

[0058] An I/O con?guration may be selected in a Wafer 
test, not in the fabrication process. In a semiconductor 
storage device such as that shoWn in FIG. 2, an I/O 
con?guration can be selected by manipulating fuses. More 
particularly, if a X18 con?guration is desired, fuses F1 to F18 
can be kept intact. If a X36 con?guration is desired, fuses F1 
to F18 can be opened. In addition, an I/O selection pin 24 
can have a particular bonding arrangement according to the 
con?guration. More particularly, a test mode pin 26 may be 
bonded to a high level, such as a poWer source VCC. In 
addition, an I/O selection pin 24 may be bonded to a high 
level, such as a poWer source VCC, for a X36 con?guration. 
For a X18 con?guration, an I/O selection pin 26 may be 
bonded to a loW level, such as ground. 

[0059] Alayout arrangement for an embodiment including 
fuses, such as that shoWn in FIG. 2, Will noW be described. 

[0060] Referring noW to FIG. 5, a chip layout is shoWn for 
a semiconductor storage device. FIG. 5 shoWs an eXample 
of a 4 megabyte memory. In FIG. 5, I/O circuits may be 
arranged in I/O circuit roWs 40 and 42 disposed on opposing 
sides of a chip. Each I/ O circuit roW (40 and 42) may include 
eighteen I/O circuits. 

[0061] A layout may also include bus regions 44 and 46, 
that can correspond to I/O circuit roWs 40 and 42, respec 
tively. A bus region 44 may include data buses 50 and bus 
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region 46 may include data buses 52. In the example shown, 
data buses (50 and 52) may each include nine data buses 
arranged in parallel. 

[0062] FIG. 5 also shows fuses 54 and 56. Fuses 54 may 
be situated at essentially the center of data buses 50. 
Similarly, fuses 56 may be situated at essentially the center 
of data buses 52. Fuses (54 and 56) may comprise Al fuses, 
variations of Which Were described above. 

[0063] A layout may further include memory cell arrays. 
Particular memory cell arrays are identi?ed in FIG. 5 as 
items 48 and 49. Memory cell arrays 48 may be situated on 
opposing sides of data buses 50, While memory cell arrays 
49 may be situated on opposing sides of data buses 52. 
Memory cell arrays (48 and 49) may be selected according 
to addresses. In response to an applied address, memory cell 
arrays (48 and 49) may provide access to memory cells 
corresponding to various I/O circuits. 

[0064] In an arrangement such as that shoWn in FIG. 5, 
nine I/O circuits in each I/O circuit roW (40 and 42) may be 
situated on one side of a semiconductor storage device (e.g., 
a left side), While a different nine I/O circuits in each I/O 
circuit roW (40 and 42) may be situated on another side of 
a semiconductor storage device (e.g., a right side). In a X36 
con?guration, all I/O circuits may be activated. HoWever, in 
a X18 con?guration, four I/O circuits may be activated on 
one side, While ?ve may be activated on another. 

[0065] It is believed that a layout such as that shoWn in 
FIG. 5 may reduce overall chip siZe, only 18 data buses need 
to eXist to support X36 I/O con?guration. 

[0066] As shoWn by the various embodiments, a semicon 
ductor storage device can provide selectable outputs Without 
necessarily having as many data buses as the maXimum 
number of selectable outputs. In this Way, the area required 
for data buses may be reduced over other conventional 
approaches. 

[0067] Still further, in the described embodiments, a data 
selecting section for each data signal line may not be 
included, as in conventional cases. Thus, a semiconductor 
device according to one embodiment may have feWer circuit 
elements than conventional approaches. 

[0068] It is also noted that While Al fuses have been 
described as possible fuses in the various eXamples, the 
present invention is not limited to such fuses. As but a feW 
eXamples, alternate fuse materials may include other metals, 
such as copper, silver, gold, tungsten, titanium, or the like. 
Materials having a loW resistivity are preferable. 

[0069] Thus, While the various particular embodiments set 
forth herein have been described in detail, the present 
invention could be subject to various changes, substitutions, 
and alterations Without departing from the spirit and scope 
of the invention. Accordingly, the present invention is 
intended to be limited only as de?ned by the appended 
claims. 

What is claimed is: 
1. A semiconductor storage device selectable betWeen at 

least a ?rst input/output (I/O) con?guration and a second I/O 
con?guration, comprising: 

a plurality of data buses formed over a substrate; and 
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a disconnection device in each data bus that can divide the 
data bus into at least tWo sections in the second I/O 
con?guration and form a conductive portion of the data 
bus in the ?rst I/O con?guration. 

2. The semiconductor storage device of claim 1, Wherein: 

the disconnection device comprises a transfer gate. 
3. The semiconductor storage device of claim 2, Wherein: 

the transfer gate consists of a ?eld effect transistor having 
a source-drain path as part of the data bus. 

4. The semiconductor storage device of claim 1, Wherein: 

the disconnection device comprises a fuse. 
5. A semiconductor storage device selectable betWeen at 

least tWo types of input/output (I/O) con?gurations, com 
prising: 

a ?rst memory cell array; 

a second memory cell array; 

a plurality of sense ampli?ers, including 

N ?rst sense ampli?ers coupled to the ?rst memory cell 
array, Where N is an integer equal to or larger than 2; 

N second sense ampli?ers coupled to the second 
memory cell array; 

a plurality of I/O circuits including 

N ?rst I/O circuits corresponding to the ?rst sense 
ampli?ers; 

N second I/O circuits corresponding to the second 
sense ampli?ers; 

N data buses formed on a semiconductor substrate 
betWeen the sense ampli?ers and the I/O circuits, each 
data bus including a disconnection circuit that may 
separate the data bus into at least a ?rst section and 
second section in one state and form part of the data bus 
in a second state, the ?rst sections of the data buses 
being coupled to the ?rst sense ampli?ers and the 
second sections of the data buses being coupled to the 
second sense ampli?ers, the disconnection circuits 
separating the data buses or forming a conductive part 
of the data buses according to a particular I/O con?gu 
ration. 

6. The semiconductor storage device of claim 5, Wherein: 

the disconnection circuit comprises a transfer gate. 
7. The semiconductor storage device of claim 5, Wherein: 

the disconnection circuit comprises a fuse formed from at 
least one metal. 

8. The semiconductor storage device of claim 7, Wherein: 

the fuses comprise a portion of a metal Wiring layer that 
has a narroWer line Width than other portions, and are 
formed beloW an opening in an insulating layer and 
openable by laser irradiation. 

9. The semiconductor storage device of claim 7, Wherein: 

the fuses are formed beloW an insulating ?lm and are 
connected at opposing ends to a Wiring layer via holes 
formed in the insulating ?lm, each fuse being openable 
by current supplied from the Wiring layer. 

10. The semiconductor storage device of claim 5, further 
including: 
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an I/O activation circuit that activates selected of the ?rst 
I/O circuits and selected of the second I/O circuits in a 
test mode that may be performed prior to selecting a 
particular I/O con?guration. 

11. The semiconductor storage device of claim 5, 
Wherein: 

each disconnection circuit comprises a plurality of fuses 
arranged in series. 

12. The semiconductor storage device of claim 5, 
Wherein: 

the disconnection circuits are aligned in a direction essen 
tially perpendicular to the direction of the data buses. 

13. The semiconductor storage device of claim 5, 
Wherein: 

the disconnection circuits have an oblique alignment With 
respect to the direction of the data buses. 

14. The semiconductor storage device of claim 5, 
Wherein: 

the particular I/O con?gurations include a ?rst I/O con 
?guration and a second I/O con?guration, the discon 
nection circuits forming a conductive part of the data 
buses in the second I/O con?guration and separating 
the data buses in the ?rst I/O con?guration. 

15. The semiconductor storage device of claim 14, 
Wherein: 

the ?rst I/O con?guration provides access to thirty siX 
memory cells (X36) in an operation and the second I/O 
con?guration provides access to eighteen memory cells 
(X18) in an operation. 
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16. A semiconductor device, comprising: 

plurality of data buses each separable into a ?rst portion 
and a second portion according to a particular input/ 
output (I/O) con?guration; and 

a plurality of I/O circuits including ?rst I/O circuits 
coupled to the ?rst portions of the data buses and 
second I/O circuits coupled to the second portions of 
the data buses. 

17. The semiconductor device of claim 16, Wherein: 

the I/O con?guration includes a ?rst con?guration that 
provides access to X memory cells and a second 
con?guration that provides access to X/2 memory cells. 

18. The semiconductor device of claim 16, Wherein: 

the data buses are separable by a separation circuit having 
circuit elements selected from the group consisting of 
transistors and fuses. 

19. The semiconductor device of claim 16, further includ 
ing: 

a plurality of sense ampli?ers, including ?rst sense ampli 
?ers coupled to the ?rst portions of the data buses and 
second sense ampli?ers coupled to the second portions 
of the data buses. 

20. The semiconductor device of claim 16, further includ 
ing: 

an I/O control circuit that may activate the ?rst and second 
I/O circuits in a ?rst I/O con?guration, and less than all 
of the ?rst and second I/O circuits in a second I/O 
con?guration. 


