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(57) ABSTRACT 
Amemory cell Which is capable of reducing the memory cell 
siZe in SRAM using a ?eld-shield isolation on an $01 
substrate. An isolation oxide ?lm is provided betWeen a 
?eld-shield isolation plate for n-type transistors and a ?eld 
shield isolation plate for p-type transistors. 
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SEMICONDUCTOR STORAGE DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a static semicon 
ductor storage device (hereinafter referred to as SRAM) 
using ?eld-shield isolation. 

[0003] 2. Description of Related Art 

[0004] In general, an SRAM memory cell is constituted of 
siX transistors. FIG. 13 is an equivalent circuit diagram of an 
SRAM memory cell. In FIG. 13, reference symbols 1a and 
1b denote access transistors each being an n-type transistor; 
2a and 2b, driver transistors each being an n-type transistor; 
3a and 3b, load transistors each being a p-type transistor; 4a 
and 4b, bit lines; and 5, a Word line. In the memory cell, the 
driver transistors 2a and 2b and the load transistors 3a and 
3b form a ?ip-?op circuit. 

[0005] FIGS. 14 and 15 shoW patterns of a related SRAM 
memory cell in Which polysilicon interconnections in one 
level and metal interconnections in tWo levels and ?eld 
shield isolation plates are used on an SOI (silicon on 
insulator) substrate. Speci?cally, FIG. 14 shoWs a pattern of 
?eld-shield isolation plates, active regions, polysilicon inter 
connections, ?rst-level metal interconnections, and ?rst con 
tact portions that connect the ?rst-level metal interconnec 
tions to the polysilicon interconnections or the active 
regions. FIG. 15 shoWs a pattern of the ?eld-shield isolation 
plates, the active regions, the polysilicon interconnections, 
second-level metal interconnections, and second contact 
portions that connect the second-level metal interconnec 
tions to the active regions or the ?eld-shield isolation plates. 

[0006] The term “?eld-shield isolation” as used in this 
speci?cation means, in simple terms, device isolation that 
utiliZes off-states of MOS transistors having a high threshold 
voltage. The term “?eld-shield isolation plate” corresponds 
to the gate of an ordinary transistor. In the folloWing 
description, the ?eld-shield isolation Will be explained in a 
case Where it is effected by ?eld-shield isolation plates. 

[0007] To reduce the resistivity of active regions on an 
SOI substrate, usually the surface portions of the active 
regions are converted to a refractory metal silicide. 

[0008] In the related SRAM memory cell pattern of FIG. 
14, 11a-11c denote ?eld-shield isolation plates for n-type 
transistors; 11d, a ?eld-shield isolation plate for p-type 
transistors; 12a-12? n-type active regions; 12g-12j, p-type 
active regions; 12x-12z, active regions that are not clearly 
judged to be of an n-type or of a p-type; and 13a-13c, 
polysilicon interconnections or interconnections having a 
laminated structure of polysilicon and a silicide (hereinafter 
represented by polysilicon interconnections). Reference 
symbols 14a-14c denote ?rst-level metal interconnections, 
and 15a-15h denote ?rst contact portions that connect the 
?rst-level metal interconnections to the active regions or the 
polysilicon interconnections. 

[0009] In FIG. 15, reference symbols 16a-16d denote 
second-level metal interconnections, and 17a-17f denote 
second contact portions that connect the second-level metal 
interconnections to the active regions or the ?eld-shield 
isolation plates. 
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[0010] Next, the components shoWn in the equivalent 
circuit diagram of FIG. 13 Will be correlated With the parts 
shoWn in FIGS. 14 and 15. As for the access transistors, for 
the sake of convenience, the active regions connected to the 
bit lines Will be called drain active regions and the active 
regions connected to the driver transistors Will be called 
source active regions. First, as for the transistors, the drain 
active region, the gate, and the source active region of the 
access transistor 1a are the parts 12a, 13a, and 12b, respec 
tively; those of the access transistor 1b are the parts 12d, 
13a, and 126, respectively; those of the driver transistor 2a 
are the parts 12b, 13b, and 12c, respectively; those of the 
driver transistor 2b are the parts 126, 13c, and 12f; those of 
the load transistor 3a are the parts 12g, 13b, and 12h; and 
those of the load transistor 3b are the parts 12i, 13c, and 12j. 
The bit line 4a corresponds to the part 16a, the bit line 4b 
corresponds to the part 16b, and the Word line 5 corresponds 
to the part 13a. The part 14c in FIG. 14 corresponds to the 
Vcc interconnection and the parts 16c and 16d in FIG. 15 
correspond to the GND interconnection. 

[0011] FIG. 16 is a sectional vieW taken along line I-I in 
FIGS. 14 and 15. In FIG. 16, reference symbols 21-23 
denote a silicon portion, an insulating layer, and an inter 
layer insulating ?lm, respectively. 
[0012] The above-described SRAM formed on the SOI 
substrate by using the ?eld-shield isolation have the folloW 
ing three problems. 
[0013] The ?rst problem is data destruction at storage 
nodes that occurs being in?uenced by ?oating potential 
regions. In FIG. 14, although the active regions 12x-12z are 
divided from each other by the ?eld-shield isolation plates 
11b and 11d and the polysilicon interconnections 13b and 
13c, their potentials are not ?Xed. Therefore, the active 
regions 12x-12z are rendered in a ?oating potential state and 
in?uence the active regions 12b, 126, 12g, and 12i as storage 
node portions in memory cell operation, and possibly cause 
data destruction through noise, latch-up, or the like. 

[0014] The second problem is a large memory cell siZe. As 
shoWn in FIG. 14, the potentials of the ?eld-shield isolation 
plate 11b for n-type transistors and the ?eld-shield isolation 
plate 11a' for p-type transistors are ?Xed at the GND poten 
tial and the Vcc potential, respectively. Therefore, intervals 
are needed betWeen the n-type transistors and the p-type 
transistors. Speci?cally, if each of a minimum ?eld-shield 
isolation Width (or a minimum polysilicon interconnection 
Width) and a minimum isolation interval (or a minimum 
polysilicon interval) is W, it is desirable that an interval X 
betWeen the same storage nodes (see FIG. 14) be equal to 
3W. HoWever, actually, since the active regions 12x-12z 
betWeen the n-type transistors and the p-type transistors are 
electrically unstable (the ?rst problem mentioned above), 
there may occur latch-up or the like. For this reason, to make 
the memory cell less prone to data destruction, the interval 
X betWeen the same storage nodes is set at a large value 
3W+(X. This necessarily increases the memory cell siZe. 

[0015] The third problem is severe hole forming condi 
tions of the second contact portions. FIG. 17 shoWs a pattern 
of ?eld-shield isolation plates in a case Where related 
memory cells 40 as shoWn in FIGS. 14 and 15 are arranged 
in a 4x4 (vertical/horiZontal) array. Where the ?eld-shield 
isolation plates 11b and 11d are arranged in array form, they 
assume a continuous pattern and hence the plate potentials 
can be ?Xed at ends of the array. 
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[0016] On the other hand, Where the ?eld-shield isolation 
plates 11a and 11c are solitary patterns, the plate potentials 
need to be ?xed at the respective positions. As shoWn in 
FIG. 15, it is necessary to ?X the potentials by connecting 
the ?eld-shield isolation plates 11a and 11c to the second 
level metal interconnections 16d and 16c via the second 
contact portions 17d and 17c, respectively. 

[0017] Therefore, as shoWn in FIG. 15, it is necessary to 
form, in the memory cell, tWo kinds of second contact 
portions having different depths, that is, the contact portions 
17a, 17b, 17c, and 17f for the active regions and the contact 
portions 17c and 17d for ?eld-shield isolation plates, Which 
leads to severe contact hole opening conditions. 

SUMMARY OF THE INVENTION 

[0018] The present invention has been made to solve the 
above problems in the art, and a ?rst object of the invention 
is therefore to eliminate ?oating potential active regions. 

[0019] A second object of the invention is to reduce the 
memory cell siZe. 

[0020] A third object of the invention is to realiZe a 
memory cell con?guration in Which second contact portions 
have only one kind of depth. 

[0021] According to a ?rst aspect of the present invention, 
there is provided a semiconductor storage device having a 
memory cell comprising: a ?rst driver transistor; a second 
driver transistor; a ?rst load transistor that forms a ?ip-?op 
circuit together With the ?rst and the second driver transis 
tors; a second load transistor that forms a ?ip-?op circuit 
together With the ?rst and the second driver transistors; a 
?rst access transistor connected to a drain active region of 
the ?rst driver transistor and a drain active region of the ?rst 
load transistor; and a second access transistor connected to 
a drain active region of the second driver transistor and a 
drain active region of the second load transistor, Wherein 
device isolation in the memory cell includes ?eld-shield 
isolation, and isolation betWeen active regions of the ?rst 
driver transistor and active regions of the ?rst load transistor 
and isolation betWeen active regions of the second driver 
transistor and active regions of the second load transistor are 
effected by oXide ?lm isolation. 

[0022] According to a second aspect of the present inven 
tion, there is provided a semiconductor storage device 
having a memory cell comprising: a ?rst driver transistor; a 
second driver transistor; a ?rst load transistor that forms a 
?ip-?op circuit together With the ?rst and the second driver 
transistors; a second load transistor that forms a ?ip-?op 
circuit together With the ?rst and the second driver transis 
tors; a ?rst access transistor connected to a drain active 
region of the ?rst driver transistor and a drain active region 
of the ?rst load transistor; and a second access transistor 
connected to a drain active region of the second driver 
transistor and a drain active region of the second load 
transistor, Wherein device isolation in the memory cell 
includes ?eld-shield isolation, and at least part of isolation 
regions that are in contact With the drain active regions of the 
?rst and the second driver transistors and the drain active 
regions of the ?rst and the second load transistors are 
isolated by oXide ?lm isolation. 

[0023] According to a third aspect of the present inven 
tion, there is provided a semiconductor storage device 
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having a memory cell comprising: a ?rst driver transistor; a 
second driver transistor; a ?rst load transistor that forms a 
?ip-?op circuit together With the ?rst and the second driver 
transistors; a second load transistor that forms a ?ip-?op 
circuit together With the ?rst and the second driver transis 
tors; a ?rst access transistor connected to a drain active 
region of the ?rst driver transistor and a drain active region 
of the ?rst load transistor; and a second access transistor 
connected to a drain active region of the second driver 
transistor and a drain active region of the second load 
transistor, Wherein device isolation in the memory cell 
includes ?eld-shield isolation, active regions of the ?rst 
access transistor and the drain active region of the ?rst driver 
transistor are isolated from each other by ?eld-shield isola 
tion and connected to each other via a metal interconnection, 
and active regions of the second access transistor and the 
drain active region of the second driver transistor are iso 
lated from each other by ?eld-shield isolation and connected 
to each other via a metal interconnection. 

[0024] According to a fourth aspect of the present inven 
tion, there is provided a semiconductor storage device 
having a memory cell comprising: a ?rst driver transistor; a 
second driver transistor; a ?rst load transistor that forms a 
?ip-?op circuit together With the ?rst and the second driver 
transistors; a second load transistor that forms a ?ip-?op 
circuit together With the ?rst and the second driver transis 
tors; a ?rst access transistor connected to a drain active 
region of the ?rst driver transistor and a drain active region 
of the ?rst load transistor; and a second access transistor 
connected to a drain active region of the second driver 
transistor and a drain active region of the second load 
transistor, Wherein device isolation in the memory cell 
includes ?eld-shield isolation, ?rst and second active 
regions of the ?rst access transistor and active regions of the 
second access transistor are arranged substantially on a 
straight line, and a Word line that is connected to the ?rst and 
the second access transistors is formed on a portion of a 
?eld-shield isolation plate that is located betWeen the ?rst 
active region of the ?rst access transistor and a source active 
region of the ?rst driver transistor. 

[0025] The above and other objects, effects, features and 
advantages of the present invention Will become more 
apparent from the folloWing description of the embodiments 
thereof taken in conjunction With the accompanying draW 
1ngs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIGS. 1 and 2 shoW patterns of an SRAM memory 
cell according to a embodiment 1 of the present invention. 

[0027] FIG. 3 is a sectional vieW taken along line I-I in 
FIGS. 1 and 2. 

[0028] FIG. 4 shoWs a pattern of an SRAM memory cell 
according to a embodiment 2 of the invention. 

[0029] FIG. 5 shoWs a pattern of ?eld-shield isolation 
plates in a case Where memory cells 40 of this embodiment 
are arranged in a 4x4 (vertical/horizontal) array. 

[0030] FIGS. 6 and 7 shoW patterns of an SRAM memory 
cell according to a embodiment 3 of the present invention. 

[0031] FIG. 8 is a sectional vieW taken along line I-I in 
FIGS. 6 and 7. 
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[0032] FIG. 9 shows a pattern of an SRAM memory cell 
according to a embodiment 4 of the invention. 

[0033] FIGS. 10 and 11 shoW patterns of an SRAM 
memory cell according to a embodiment 5 of the invention. 

[0034] FIG. 12 is a sectional vieW taken along line I-I in 
FIGS. 9 and 10. 

[0035] FIG. 13 is an equivalent circuit diagram of a 
related SRAM memory cell. 

[0036] FIGS. 14 and 15 shoW patterns of a related SRAM 
memory cell in Which polysilicon interconnections in one 
level and metal interconnections and ?eld-shield isolation 
plates in tWo levels are used on an SOI (silicon on insulator) 
substrate. 

[0037] FIG. 16 is a sectional vieW taken along line I-I in 
FIGS. 14 and 15. 

[0038] FIG. 17 shoWs a pattern of ?eld-shield isolation 
plates in a case Where related memory cells 40 as shoWn in 
FIGS. 14 and 15 are arranged in a 4x4 (vertical/horizontal) 
array. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0039] Embodiments of the present invention Will be 
described beloW With reference to the accompanying draW 
ings. It is noted that the same reference symbols in the 
draWings denote the same or corresponding components. 

[0040] Embodiment 1 

[0041] FIGS. 1 and 2 shoW patterns of an SRAM memory 
cell according to a embodiment 1 of the present invention. 
The memory cell is con?gured by polysilicon interconnec 
tions in one level and metal interconnections and ?eld-shield 
isolation plates in tWo levels. Speci?cally, FIG. 1 shoWs a 
pattern of ?eld-shield isolation plates, active regions, poly 
silicon interconnections, ?rst-level metal interconnections, 
and ?rst contact portions that connect the ?rst-level metal 
interconnections to the polysilicon interconnections or the 
active regions. FIG. 2 shoWs a pattern of the ?eld-shield 
isolation plates, the active regions, the polysilicon intercon 
nections, second-level metal interconnections, and second 
contact portions that connect the second-level metal inter 
connections to the active regions or the ?eld-shield isolation 
plates. 

[0042] In FIG. 1, 11a-11c denote ?eld-shield isolation 
plates for n-type transistors; 11d, a ?eld-shield isolation 
plate for p-type transistors; 12a-12f, n-type active regions; 
12g-12j, p-type active regions; and 13a-13c, polysilicon 
layers. Reference symbols 14a-14c denote ?rst-level metal 
interconnections, and 15a-15g denote ?rst contact portions 
that connect the ?rst-level metal interconnections to the 
active regions or the polysilicon layers. Reference symbol 
31a denotes an isolation oXide ?lm. 

[0043] In FIG. 2, reference symbols 16a-16d denote sec 
ond-level metal interconnections, and 17a-17f denote sec 
ond contact portions that connect the second-level metal 
interconnections to the active regions or the ?eld-shield 
isolation plates. 

[0044] Next, the components shoWn in the equivalent 
circuit diagram of FIG. 13 Will be correlated With the parts 
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shoWn in FIGS. 1 and 2. First, as for the transistors, the 
drain active region, the gate, and the source active region of 
the access transistor 1a are the parts 12a, 13a, and 12b, 
respectively; those of the access transistor 1b are the parts 
12d, 13a, and 126, respectively; those of the driver transistor 
2a are the parts 12b, 13b, and 12c, respectively; those of the 
driver transistor 2b are the parts 126, 13c, and 12f; those of 
the load transistor 3a are the parts 12g, 13b, and 12h; and 
those of the load transistor 3b are the parts 12i, 13c, and 12j. 
The bit line 4a corresponds to the part 16a, the bit line 4b 
corresponds to the part 16b, and the Word line 5 corresponds 
to the part 13a. The part 14c in FIG. 1 corresponds to the 
Vcc interconnection and the parts 16c and 16d in FIG. 2 
correspond to the GND interconnection. 

[0045] FIG. 3 is a sectional vieW taken along line I-I in 
FIGS. 1 and 2. In FIG. 3, reference symbols 21-23 denote 
a silicon portion, an insulating layer, and an interlayer 
insulating ?lm, respectively. 
[0046] The embodiment 1 is different from the conven 
tional eXample in that the isolation oXide ?lm 31a (enclosed 
by a thick-line frame in FIG. 1) provided betWeen the 
?eld-shield isolation plate 11b for n-type transistors and the 
?eld-shield plate 11a' for p-type transistors. This makes it 
possible to eliminate the ?oating potential regions in the 
conventional eXample. 

[0047] Further, the embodiment 1 makes it possible to 
reduce the memory siZe. Speci?cally, if each of a minimum 
polysilicon layer Width and a minimum polysilicon interval 
is W, an interval X betWeen the same storage nodes (see 
FIG. 1) becomes 3W, Which is shorter than the interval 
X=3W+ot in the conventional memory cell by a. The 
memory cell siZe can thus be reduced. 

[0048] Embodiment 2 

[0049] FIG. 4 shoWs a pattern of an SRAM memory cell 
according to a embodiment 2 of the invention. Speci?cally, 
FIG. 4 shoWs a pattern of ?eld-shield isolation plates, active 
regions, polysilicon interconnections, ?rst-level metal inter 
connections, and ?rst contact portions that connect the 
?rst-level metal interconnections to the polysilicon intercon 
nections or the active regions. 

[0050] The pattern of FIG. 4 is different from the pattern 
of FIG. 1 (embodiment 1) in the arrangement of the ?eld 
shield isolation plates for n-type transistors, the n-type 
active regions, the ?rst-level metal interconnections, and the 
?rst contact portions. 

[0051] First, the ?eld-shield isolation plates 11a-11c for 
n-type transistors in FIG. 1 are integrated into a ?eld-shield 
isolation plate 116 in FIG. 4. 

[0052] Second, as for the n-type active regions, While in 
FIG. 1 the source active regions of the access transistors 1a 
and 1b are integrated With the drain active regions of the 
driver transistors 2a and 2b to form the n-type active regions 
12b and 126, respectively, in FIG. 4 they are divided to form 
separate active regions for the respective transistors, that is, 
a source active region 12k of the access transistor 1a, a 
source active region 12m of the access transistor 1b, a drain 
active region 12p of the driver transistor 2a, and a drain 
active region 1211 of the driver transistor 2b. 

[0053] Since the n-type active regions are divided, the 
patterns of the ?rst-level metal interconnections 14a and 14b 
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are changed, the ?rst contact portion 15a is changed to ?rst 
contact portions 15i and 15 j and the ?rst contact portion 15b 
is changed to ?rst contact portions 15k and 15p, Whereby the 
access transistors and the driver transistors are connected to 
each other. 

[0054] FIG. 5 shoWs a pattern of ?eld-shield isolation 
plates in a case Where memory cells 40 of this embodiment 
are arranged in a 4x4 (vertical/horizontal) array. Where the 
?eld-shield isolation plates 11c and 11d are arranged in array 
form, they assume a continuous pattern and hence the plate 
potentials can be ?Xed at ends of the array. 

[0055] Therefore, unlike the case of the conventional 
memory cell, it is no longer necessary to ?X the plate 
potentials by means of the second contact portions 17c and 
17d that are connected to the ?eld-shield plates (see FIG. 
15). As a result, the second contact portions only connect the 
second-level metal interconnections to the active regions in 
the memory cell. 

[0056] Embodiment 3 

[0057] FIGS. 6 and 7 shoW patterns of an SRAM memory 
cell according to a embodiment 3 of the present invention. 
Speci?cally, FIG. 6 shoWs a pattern of ?eld-shield isolation 
plates, active regions, polysilicon interconnections, ?rst 
level metal interconnections, and ?rst contact portions that 
connect the ?rst-level metal interconnections to the poly 
silicon interconnections or the active regions. FIG. 7 shoWs 
a pattern of the ?eld-shield isolation plates, the active 
regions, the polysilicon interconnections, second-level metal 
interconnections, and second contact portions that connect 
the second-level metal interconnections to the active 
regions. 
[0058] FIG. 8 is a sectional vieW taken along line H in 
FIGS. 6 and 7. 

[0059] The same reference symbols in FIGS. 6-8 (this 
embodiment) and FIGS. 1-4 (?rst and embodiment 2s) 
denote the same or corresponding parts. 

[0060] A large difference betWeen this embodiment and 
the ?rst and embodiment 2s is the direction of part of the 
polysilicon interconnections that serve as the gates of the 
driver and load transistors. That is, While in the ?rst and 
embodiment 2s those polysilicon interconnections are sub 
stantially perpendicular to the polysilicon interconnection 
13a that serves as the gates of the access transistors, in this 
embodiment the former are substantially parallel With the 
latter. This greatly changes the pattern of the isolation oXide 
?lm 31a. Further, the source active regions 12c and 12f of 
the driver transistor in the embodiments 1 and 2 are com 
bined into a source active region 12q. Still further, While in 
the ?rst and embodiment 2s the GND lines 16c and 16d are 
located at the tWo side positions of the memory cell (see 
FIG. 2), in this embodiment a GND line 166 is located at a 
central position of the memory cell (see FIG. 7). 

[0061] This embodiment provides the same effects as the 
?rst and embodiment 2; that is, the ?oating potential active 
regions can be eliminated, the memory cell siZe can be 
reduced, and the number of kinds of second contact portions 
can be reduced to one. 

[0062] Further, since the GND interconnection 166 is 
located betWeen the bit lines 16a and 16b in the memory 
cell, inter-bit-line noise in the memory cell can be reduced. 
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[0063] Embodiment 4 

[0064] FIG. 9 shoWs a pattern of an SRAM memory cell 
according to a embodiment 4 of the invention. Speci?cally, 
FIG. 9 shoWs a pattern of ?eld-shield isolation plates, active 
regions, polysilicon interconnections, ?rst-level metal inter 
connections, and ?rst contact portions that connect the 
?rst-level metal interconnections to the polysilicon intercon 
nections or the active regions. 

[0065] This embodiment is different from the embodiment 
3 in the pattern of isolation oXide ?lms. In the embodiment 
3, the isolation oXide ?lm 31a is continuous and have 
protrusions and recesses in a plane as shoWn in FIG. 6. In 
contrast, in this embodiment, three separate isolation oXide 
?lms 31b-31a' are provided as shoWn in FIG. 9. In this 
connection, the n-type active regions 12p and 1211 are in 
contact With the p-type active regions 12g and 12i, respec 
tively. 

[0066] As described in the conventional eXample, in SOI 
devices surface portions of active regions are usually con 
verted to a refractory metal silicide. Therefore, even if an 
n-type active region and a p-type active region are in contact 
With each other, no PN junction is formed on the surface and 
no problems occur. 

[0067] In this embodiment, there is no isolation oXide ?lm 
that is interposed betWeen an n-type active region and a 
p-type active region and hence the memory cell siZe can 
further be reduced. 

[0068] Embodiment 5 

[0069] FIGS. 10 and 11 shoW patterns of an SRAM 
memory cell according to a embodiment 5 of the invention. 
This embodiment is different from the embodiment 4 in that 
the arrangement of the active regions of the access transistor 
1b is changed and the Word line is of a bent shape rather than 
a straight shape. 

[0070] In the embodiment 4, the ?eld-shield isolation 
Width betWeen the n-type active regions 12k and 12m is Wide 
as shoWn in FIG. 9. In this embodiment, this portion is used 
as an n-type active region, Whereby the memory cell area is 
effectively utiliZed and the memory cell siZe is reduced. 
With this measure, as shoWn in FIG. 10, the drain active 
region 12d and the source active region 12m of the access 
transistor 1b and the source active region 12k of the access 
transistor 1a are arranged approximately on a straight line. 
Since the Word line 13a runs on the portion of the ?eld 
shield isolation plate that is located betWeen the drain active 
region 12d of the access transistor 1b and the source active 
region 12q of the driver transistors, it assumes a bent shape 
(see FIG. 10) rather than a straight shape (see FIG. 9). 

[0071] Next, a description Will be made of a speci?c 
memory cell siZe reduction effect. Here, a length AbetWeen 
a memory cell boundary and an end of the source active 
regions of the driver transistors in the memory cell of FIG. 
9 is compared With that in the memory cell of FIG. 10. The 
other portions have the same length in the tWo embodiments. 
With an assumption that the access transistors have a gate 
length W, a gate Width 1.5W, and a minimum isolation Width 
W, the length A is equal to 5W in the embodiment 4 as 
shoWn in FIG. 9. In contrast, in this embodiment, the length 
Ais equal to 4W as shoWn in FIG. 10. The shortening of the 
length A leads to memory siZe reduction. 
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[0072] Broken line patterns in the top portion of FIG. 10 
are active regions of access transistors and a Word line in an 
adjacent memory cell that are point-symmetrical With the 
active regions the access transistors and the Word line in the 
memory cell concerned. 

[0073] FIG. 12 is a sectional vieW taken along line 1-1 in 
FIGS. 9 and 10. 

[0074] In the ?rst to third and embodiment 5s, the SOI 
substrate can be replaced by an ordinary silicon substrate. 

[0075] Although the oXide ?lm isolation in the ?rst to 
embodiment 5s generally means isolation using a silicon 
oXide ?lm such as LOCOS isolation and trench isolation, it 
may be in any form as long as active regions can be isolated 
from each other by using an insulating ?lm. 

[0076] Having the above constitution, the invention pro 
vides the folloWing advantages. 

[0077] According to the ?rst and second aspects of the 
invention, the memory cell siZe can be reduced by combin 
ing ?eld-shield isolation and oXide ?lm isolation to effect 
isolation through enclosure of the active regions of the 
driver transistors and the active regions of the load transis 
tors. 

[0078] In the semiconductor storage device, the drain 
active region of the ?rst driver transistor and the drain active 
region of the ?rst load transistor may be in contact With each 
other, and the drain active region of the second driver 
transistor and the drain active region of the second load 
transistor may be in contact With each other. In the semi 
conductor storage device, the memory cell siZe can further 
be reduced by bringing the drain active regions of the driver 
transistors in contact With the drain active regions of the load 
transistors, respectively. 

[0079] According to the third aspect of the invention, 
since the source active regions of the access transistors are 
isolated from the drain active regions of the driver transis 
tors, respectively, by ?eld-shield isolation, solitary isolation 
regions are eliminated. Therefore, the fourth aspect of the 
invention dispenses With second contact portions to be 
connected to the ?eld-shield isolation plates in the memory 
cell and facilitates hole formation of the second contact 
portions. 

[0080] According to the fourth aspect of the invention, the 
memory cell siZe can further be reduced by arranging the 
drain active region and the source active region of the ?rst 
access transistor and the source active region of the second 
access transistor substantially on a straight line. 

[0081] The present invention has been described in detail 
With respect to various embodiments, and it Will noW be 
apparent from the foregoing to those skilled in the art that 
changes and modi?cations may be made Without departing 
from the invention in its broader aspects, and it is the 
invention, therefore, in the appended claims to cover all such 
changes and modi?cations as fall Within the true spirit of the 
invention. 

[0082] The entire disclosure of Japanese Patent Applica 
tion No. 10-304027 ?led on Oct. 26, 1998 including speci 
?cation, claims, draWings and summary are incorporated 
herein by reference in its entirety. 
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What is claimed is: 

1. A semiconductor storage device having a memory cell 
comprising: 

a ?rst driver transistor; 

a second driver transistor; 

a ?rst load transistor that forms a ?ip-?op circuit together 
With said ?rst and said second driver transistors; 

a second load transistor that forms a ?ip-?op circuit 
together With said ?rst and said second driver transis 

tors; 

a ?rst access transistor connected to a drain active region 

of said ?rst driver transistor and a drain active region of 
said ?rst load transistor; and 

a second access transistor connected to a drain active 

region of said second driver transistor and a drain 
active region of said second load transistor, 

Wherein device isolation in said memory cell includes 
?eld-shield isolation, and isolation betWeen active 
regions of said ?rst driver transistor and active regions 
of said ?rst load transistor and isolation betWeen active 
regions of said second driver transistor and active 
regions of said second load transistor are effected by 
oXide ?lm isolation. 

2. A semiconductor storage device having a memory cell 
comprising: 

a ?rst driver transistor; 

a second driver transistor; 

a ?rst load transistor that forms a ?ip-?op circuit together 
With said ?rst and said second driver transistors; 

a second load transistor that forms a ?ip-?op circuit 
together With said ?rst and said second driver transis 

tors; 

a ?rst access transistor connected to a drain active region 

of said ?rst driver transistor and a drain active region of 
said ?rst load transistor; and 

a second access transistor connected to a drain active 

region of said second driver transistor and a drain 
active region of said second load transistor, 

Wherein device isolation in said memory cell includes 
?eld-shield isolation, and at least part of isolation 
regions that are in contact With the drain active regions 
of said ?rst and said second driver transistors and the 
drain active regions of said ?rst and said second load 
transistors are isolated by oXide ?lm isolation. 

3. The semiconductor storage device according to claim 2, 
Wherein the drain active region of said ?rst driver transistor 
and the drain active region of said ?rst load transistor are in 
contact With each other, and Wherein the drain active region 
of said second driver transistor and the drain active region of 
said second load transistor are in contact With each other. 




