
»

www.nilksa.ru 1

 519.714.2
.  –  ( )

.  –  ( )

.  –  ( )

-
 [1, 2], 

 [3]. 
, -

.  [4 – 14] , 
. -
.

-
, .

 [5, 7] , -
, -

.
f  , :

nn xxxfxxxf ,...,,,...,, 2121 (1)
n -

n+1 
, -

 0  1. 2 (  2) 

 (  1).
2 .

.  1
,  2 -

. , -
,  (1) 

. -
-

, , 
, .
 [7] .

F. S,
F, :

aGFaS , (2)
G – , F. G F

 “ ”  “ ” .



»

www.nilksa.ru 2

 1

, 
421323143 xxxxxxxxxF ,

421323143 xxxxxxxxxG

421323143 xxxxxxxxx

421323143421323143 xxxxxxxxxaxxxxxxxxxaaGFaS .
-

.  2 RS – . -
 (2) 

. ,
, -

 ( .  3).  ( .  4) -
, G, , 

. 
 (2).

-
– . , -
 (  5). -

-
. Q. -
 1  ,   0  (Q =  0)  

 (  = 0). 
.

 1  2 , 
 = 0 . 

 (Q = 0).  2  3 
 0  1 .

 1 (Q = 1) .

 2 – 

1 2 1 2 1 2 1 2

0 1

0 0 1 1

1

1

R

S

Q

Q



»

www.nilksa.ru 3

 3 – 

 4 – 

 5 – 

&

1 &

&

1 &

1

1

R

S

Q

Q

a

1

1

&

&

R

S

&

&

a

&

1

Q

Q

1 2 1 2 3 4 3 4

Q

5 6 5 6 7 8 7 8 1 2

1 2 3 4 5 6 7 8 9



»

www.nilksa.ru 4

 (  1).
. -

, -
. ,  1  (1),

 00 (  = 0,  = 0),  2 –  (2), -
 11 . ,

. , 
 ( ). 

, 
, . , 

 01  1, , -
: 00  01.  

, 
.

 1 – 

a s
00 01 10 11

1. (1), 0 (1), 0 * 2, 1
2. 1, 0 3, 1 (2), 1
3. (3), 1 4, 0 (3), 1 *
4. 5, 1 3, 1 (4), 0
5. (5), 1 (5), 1 * 6, 0
6. 5, 1 7, 0 (6), 0
7. (7), 0 8, 1 (7), 0 *
8. 1,0 7, 0 (8), 1

,  *.
, 

. -
,  1  10 -

,  = 0. -
, Q

.
,  1 , 

, 
-

.
 1  {1, 2}, {3, 4}, {5, 6}  {7, 8} 

 (  2) . -
 2.



»

www.nilksa.ru 5

 2 – 

a s
00 01 10 11 y1y2

1. (1), 0 2, 1 (1), 0 (1), 1 01
2. 3, 1 (2), 1 (2), 0 (2), 1 11
3. (3), 1 4, 0 (3), 1 (3), 0 10
4. 1, 0 (4), 0 (4), 1 (4), 0 00

 3 – 

a y1y2
00 01 10 11

01 (01), 0 11, 1 (01), 0 (01), 1
11 10, 1 (11), 1 (11), 0 (11), 1
10 (10), 1 00, 0 (10), 1 (10), 0
00 01, 0 (00), 0 (00), 1 (00), 0

 3, 
:

2111 yayyay ,

1222 yayyay ,

212 yayayQ .

 6. 
 (1)  = 00.

 6 – 

&

&

1

&

1 &

&

&

&

&

&
1

1

&
1

&

1

&

1

Q

Q

R

S

 0



»

www.nilksa.ru 6

1. Rao  T.  R.  N.,  Fujiwara  E.  Error  Control  Coding  for  Computer  Systems.  Prentice  Hall,
1989.

2. ., . .
.: , 1992.

3. ., . 
 // 

. 1976.  4. . 83 – 87.
4. Saposhnikov Vl.V., Dmitriev A., Saposhnikov V.V., Goessel M. Self–dual parity check-

ing – a new method for on–line testing // Proc. 14th IEEE VLSI  Test  Symp.,  Princeton,
New Jersey, 1996. P. 162 – 168.

5. Moshanin V., Saposhnikov Vl.V., Saposhnikov V.V., Goessel M. Synthesis of self–dual
multi–output combinational circuits for on–line testing // In 2nd IEEE Int. On–line testing
Workshop. Biarritz, France, 1996. P. 107 – 111.

6. Dmitriev A., Saposhnikov Vl.V., Saposhnikov V.V., Goessel M. Self–dual duplication – a
new  method  for  on–line  testing  //  In  3rd IEEE Int. On–line Testing Workshop. Crete,
Greece, 1997. P. 213 – 217.

7. ., ., ., . -

 // . 1997.  12. .
193 – 200.

8. Morosov A., Saposhnikov V.V., Saposhnikov Vl.V.. Goessel M. Design of self–dual
fault–secure combinational circuit // In 3rd IEEE  Int.  On–line  Testing  Workshop.  Crete,
Greece, 1997. P. 233 – 237.

9. Saposhnikov V.V., Saposhnikov Vl.V., Dmitriev A., Goessel M. Self–dual duplication for
error detection // In. Proc. 7th Asian Test Symposium. Singapore. 1998. P. 296 – 300.

10. Saposhnikov Vl.V., Moshanin V., Saposhnikov V.V., Goessel M. Experimental results for
self–dual multi–output combinational circuits // Journal of Electronic Testing: Theory and
Applications. 1999.  14. P. 295 – 300.

11. ., ., ., . 
 //

. 1999.  11. . 162 – 174.
12. ., ., ., . -

// . 2000.  2. . 151 – 163.
13. ., ., ., . -

 //
. 2000.  7. . 140 – 149.

14. Dmitriev A., Saposhnikov V.V., Saposhnikov Vl.V., Goessel M., Moshanin V., Morosov
A. New self–dual circuits for error detection and testing // VLSI Design. 2000. Vol. 11.
P. 1 – 21.

.,  .,  .  -
 // , -

: . , 2001. – . 21 (103).
. 33 – 41.


	СИНТЕЗ САМОДВОЙСТВЕННЫХ ЭЛЕМЕНТОВ ПАМЯТИ
	1. Rao T. R. N., Fujiwara E. Error Control Coding for Computer Systems. Prentice Hall, 1989.

