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CLAIMS 

1. A semiconductor memory cell comprising: 

 a bi-stable floating body transistor; and 

 an access device; 

 wherein said bi-stable floating body transistor and said access device are electrically 

connected in series. 

2.   The semiconductor memory cell of claim 1, wherein said access device comprises a 

metal-oxide-semiconductor transistor. 

3.   The semiconductor memory cell of claim 1, wherein said access device comprises a 

bipolar transistor. 

4.   The semiconductor memory cell of claim 2, wherein said access transistor is of the 

same conductivity type as said bi-stable floating body transistor. 

5.   The semiconductor memory cell of claim 2, wherein said access transistor has a 

conductivity type different from a conductivity type of said bi-stable floating body transistor. 

6.   The semiconductor memory cell of claim 1, wherein said bi-stable floating body 

transistor comprises a buried well region. 

7.   The semiconductor memory cell of claim 1, wherein said bi-stable floating body 

transistor comprises a multiple port floating body transistor, and wherein said access device 

comprises multiple access transistors. 

8.   The semiconductor memory cell of claim 7, wherein said bi-stable floating body 

transistor comprises a dual-port floating body transistor, and wherein said access device 

comprises two access transistors. 

9.   A semiconductor memory cell comprising: 

 a first transistor having a first body;  

 a second transistor having a second body; 
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 a substrate underlying both of said first and second bodies; 

 a buried layer interposed between said substrate and at least one of said first and second 

bodies; 

 a first source region contacting said first body; 

 a first drain region separated from said first source line region and contacting said first 

body; 

 a first gate insulated from said first body; 

 an insulating member insulating said first body from said second body; 

 a second source region contacting said second body; 

 a second drain region separated from said second source region and contacting said 

second body; and 

 a second gate insulated from said second body; 

wherein one of said first and second bodies comprises a floating body and the other of said first 

and second bodies comprises a well that does not float. 

10.   The semiconductor memory cell of claim 9, wherein said first gate is positioned 

between said first source region and said first drain region and said second gate is positioned 

between said second source region and said second drain region. 

11.  The semiconductor memory cell of claim 9, wherein said first transistor is a floating 

body transistor and said second transistor is an access transistor. 

12.   The semiconductor memory cell of claim 9, wherein said first body is a floating body 

and said second body is a well region electrically connected to said substrate. 

13.   The semiconductor memory cell of claim 9, wherein said first drain region is 

electrically connected to said second source region. 

14.   The semiconductor memory cell of claim 9,wherein said first body has a first 

conductivity type selected from p-type conductivity type and n-type conductivity type, wherein 

said second body has said first conductivity type, and wherein said first and second source 

regions and first and second drain regions each have a second conductivity type selected from 

said p-type conductivity type and n-type conductivity type, and wherein said first conductivity 

type is different from said second conductivity type. 
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15.   The semiconductor memory cell of claim 9, wherein said first body is a floating body 

and said second body is a well region electrically connected to said buried layer, wherein said 

first body has a first conductivity type selected from p-type conductivity type and n-type 

conductivity type, and wherein said second body has a second conductivity type selected from 

said p-type conductivity type and n-type conductivity type, and wherein said first conductivity 

type is different from said second conductivity type. 

16.  The semiconductor memory cell of claim 9, wherein said semiconductor memory cell 

comprises a reference cell, said reference cell further comprising: 

 a sense line region spaced apart from said first source region and said first drain region 

and contacting said first body, wherein said first body has a first conductivity type selected from 

p-type conductivity type and n-type conductivity type, and wherein said sense line region has 

said first conductivity type. 

17.   The semiconductor memory cell of claim 9, wherein said first drain region is 

electrically connected to said second gate. 

18.    A semiconductor memory cell comprising: 

 a first transistor having a first body;  

 a second transistor having a second body; 

 a substrate underlying both of said first and second bodies; 

 a buried layer interposed between said substrate and at least one of said first and second 

bodies; 

 a first source region contacting said first body; 

 a first drain region separated from said first source line region and contacting said first 

body; 

 a first gate insulated from said first body; 

 an insulating member insulating said first body from said second body; 

 a second source region contacting said second body; 

 a second drain region separated from said second source region and contacting said 

second body; and 

 a second gate insulated from said second body; 
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 wherein said first transistor is a floating body transistor and said second transistor is a 

floating body transistor; and 

 wherein at least one of said first and second bodies is a bi-stable floating body. 

19. The semiconductor memory cell of claim 18, wherein said first and second floating 

body transistors are configured to store complementary charges. 

20.   The semiconductor memory cell of claim 18, wherein both of said first and second 

bodies are bi-stable floating bodies. 

21.   A semiconductor memory cell comprising:  

 a first transistor having a floating body; 

 a buried layer below said floating body, wherein application of voltage on said buried 

layer maintains a state of said memory cell; and 

 a second transistor;  

 wherein said first and second transistors are connected in series. 

22.   A semiconductor memory cell comprising: 

 a bi-stable floating body transistor; and 

 a floating gate transistor. 

23.   A semiconductor memory cell comprising: 

 a first bi-stable floating body transistor; and 

 a second bi-stable floating body transistor; 

 wherein said first and second floating body transistors are configured to store 

complementary charges. 

24. A method of operating a semiconductor memory cell having a bi-stable floating body 

transistor and an access transistor, said method comprising: 

 applying voltage to the access transistor to turn on the access transistor; and 

 assisting selection of the memory cell having a bi-stable floating body for an operation 

by activating the access transistor. 
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25.   The method of claim 24, wherein said operation is a read operation comprising 

monitoring current through the memory cell to sense a state of the floating body transistor. 

26.   The method of claim 24, wherein said operation is a write logic-1 operation, wherein 

the voltage applied to the access transistor is a positive bias applied to a bit line terminal of the 

access transistor, and wherein the access transistor passes said positive bias to a drain region of 

the floating body transistor. 

27.   The method of claim 26, further comprising further biasing the floating body transistor 

to maximize hole generation through an impact ionization mechanism. 

28.   The method of claim 26, wherein the voltage applied to the access transistor is biased to 

cause a source region of the access transistor to float, said method further comprising increasing 

potential of a floating body of the floating body transistor by capacitive coupling.   

29.   The method of claim 24, wherein said operation is a write logic-0 operation, wherein 

the voltage applied to the access transistor is a negative bias, and wherein the access transistor 

passes said negative bias to a drain region of the floating body transistor. 

30.   The method of claim 24, wherein said operation is an active low read operation. 

31.   The method of claim 24, wherein said operation is an active low write logic-1 operation. 

32.   The method of claim 24, wherein said operation is a read operation comprising 

monitoring current through the memory cell to sense a state of the floating body transistor; and 

wherein the voltage applied to turn on the access transistor is zero voltage. 

33.   The method of claim 24, wherein said operation is a write logic-1 operation, wherein 

the voltage applied to the access transistor comprises applying zero voltage to a word line 

terminal of the access transistor, and the write logic-1 operation is performed by a band-to-band 

tunneling mechanism. 

34.   The method of claim 24, wherein said operation is a write logic-1 operation, wherein 

the voltage applied to the access transistor comprises applying zero voltage to a word line 
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terminal of the access transistor, and the write logic-1 operation is performed by through an 

impact ionization mechanism. 

35.   The method of claim 24, wherein said operation is a write logic-1 operation, and the 

voltage applied to the access transistor is a positive voltage biased to cause a source region of 

the access transistor to float, said method further comprising increasing potential of a floating 

body of the floating body transistor by capacitive coupling.   

36.   The method of claim 24, wherein said operation is a write logic-0 operation, wherein 

the voltage applied to the access transistor is a positive bias applied to a word line terminal of 

the access transistor. 

37. The method of claim 24, wherein said operation is a write logic-0 operation, wherein 

the voltage applied to a word line terminal of the access transistor is a negative bias that is more 

negative than a negative bias applied to a drain region of the floating body transistor. 


