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Abstract 
 

The results of studies concerning the models and 

methods of quantum diagnosis of digital systems, qubit 

fault simulation and analysis of fault-free behavior, as 

well as repair of faulty primitives, are presented. 

 

1. Qubit fault models  
 

A fault is defined as each individual discrepancy of 

a product to specification, but fault model should never 

lead out the product beyond the functionality limits 

[1,2,8]. Therefore fault (fault model – failure) is time 

fixed part of the functionality that is tied to a physical 

component. The constant line fault is fixed transition 0-

0 at two adjacent cycles. It makes no sense to consider 

it as a further extension to other cycles, because 

according to the automaton model they are all 

described by means of two adjacent time frames. By 

extending this two-frame concept to automaton 

variables we can introduce the full set of fault 

transitions: 00, 01, 10, 11. Indeed, if we consider the 

automatic variables, for instance for the register, it is 

necessary to generate test patterns for verifying the 

above transitions. Based on the concept of the fault, it 

follows that the total number of states of functionality 

also forms a complete set of faults, with the only 

difference being that the specific fault is always a 

complement to test signal that detects a fault [2]:  










=⊕

=⊕

=⊕

∅=⊕⊕

.TLF

;FLT

;LFT

,LTF

  

Here it is shown that the interaction of the 

functionality test and faults is always convoluted to 

empty or null space, which allows determining any 

fault by non-empty interaction between the test and 

functionality. But because the test is a derivative of the 

function, then it follows that a fault (its model) is a 

derivative of the function or its spatio-temporal frame. 

In order to such triad interaction was possible it is 

necessary to lead the models of three components to a 

single type or view (matrix or table, Boolean 

equations, structure). One of the variant of replacing 

the traditional Roth symbols [8], aimed on searching 

active paths in the circuit, can be vector representation 

of spatio-temporal frames of a model, test, and fault in 

Boolean discrete measurement. 

Qubit data model carries out “transformation” of the 

information quantum from the set-theoretic symbol in 

the logical bit-vector with unitary encoding primitives. 

This practically means the replacement of set-theoretic 

operations by vector-logic ones, which has a positive 

impact on performance, but there is a subjective loss in 

the visualization of information for a human who is not 

able to read the letters (texts), presented in the form of 

binary vectors. Thus, any closed multi-valued set-

theoretic alphabet is written by a set of binary vectors, 

where the transformation is determined by the relation: 

)2B(logn n
2 ==

, where B is the Boolean (power 

set), n – the number of bits or primitives (power of the 

universe), which form the power set. Otherwise, qubit 

is a vector-logical equivalent of any closed set-

theoretic alphabet. This means that qubit is a vector 

with the number of bits (at least two) equal to the 

number of primitive symbols, which is capable to 

represent the power set of states by means of its binary 

digits. Single-bit qubit does not make sense, since it 

has no conformance in the set-theoretic space. 

Example of a four-digit qubit is presented below. 

Suppose we have a two-stroke alphabet for description 

of automatic variables, which is the power set on the 

universe of the four primitives: 

B*(Y)={Q=(1000), E=(0100), H=(0010), J=(0001), 

O={Q,H}=(1010), I={E,J}=(0101), A={Q,E}=(1100), 

B={H,J}=(0011), S={Q,J}=(1001, P={E,H}=(0110), 
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C={E,H,J}=(1110), F={Q,H,J}=(1011), L={Q,E,J}=

(1101), V={Q,E,H}=(1110), Y={Q,E,H,J}

U=(0000)}.

Operations on the symbols of the set

alphabet are reduced to logical instructions 

xor, which form a functionally complete basis 

according to 

following logical transformations of some set

operations

FF

YF

JH

PF

0011B
~

VS

EQ

=∆

=∆

=∆

=∆

=

∩

∪

The quantum interpretation of the power set of four 

primitives (binary positional codes: 00, 01, 10, 11) is 

presented below

0
0
1
1

It describes 16 different functions of two 

At the same time the last table can be represented in 

the form of codes (vectors) of multi

symbols, which are easy to use to address the problems 

of synthesis and analysis of Boolean functions

J

10J

00H

00E

00Q

∅

Thus, a 

describing 16 states of the spatio

functionalities; at that it uses vector logic operations to 

address the problems of synthesis and analysis.

 

2. Quantum modeling digital systems 
 

For example,

Fig. 1 we must have a structure of interconnected 

elements, and cubic coverage of logic AND

element. 

C={E,H,J}=(1110), F={Q,H,J}=(1011), L={Q,E,J}=

(1101), V={Q,E,H}=(1110), Y={Q,E,H,J}

U=(0000)}. 

Operations on the symbols of the set

alphabet are reduced to logical instructions 

which form a functionally complete basis 

according to Post’s 

following logical transformations of some set

operations are presented below

10111011

11111011

00010010

01101011

A11000011

11101001V

01001000E
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The quantum interpretation of the power set of four 

primitives (binary positional codes: 00, 01, 10, 11) is 

presented below:  

00 0 0 0 0 0
01 0 0 0 0 1
0 0 0 1 1 0

11 0 1 0 1 0

It describes 16 different functions of two 

At the same time the last table can be represented in 

the form of codes (vectors) of multi

symbols, which are easy to use to address the problems 

of synthesis and analysis of Boolean functions

IEBHJ

10101

00110

11000

00000

Thus, a qubit composed of four bits can be used for 

describing 16 states of the spatio

functionalities; at that it uses vector logic operations to 

address the problems of synthesis and analysis.

Quantum modeling digital systems 

For example, to describe a digital circuit shown in 

we must have a structure of interconnected 

elements, and cubic coverage of logic AND

 

Fig. 1. Fragment of digital circuit

C={E,H,J}=(1110), F={Q,H,J}=(1011), L={Q,E,J}=

(1101), V={Q,E,H}=(1110), Y={Q,E,H,J}

Operations on the symbols of the set

alphabet are reduced to logical instructions 

which form a functionally complete basis 

Post’s theorem [3]. 

following logical transformations of some set

are presented below: 

(U00001011

;Y01001111

;B00110001

;Y11010110

;A

;Q10001110

A11000100

∅==
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==
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The quantum interpretation of the power set of four 

primitives (binary positional codes: 00, 01, 10, 11) is 

0 0 0 1 1 1
1 1 1 0 0 0
0 1 1 0 0 1
1 0 1 0 1 0

It describes 16 different functions of two 

At the same time the last table can be represented in 

the form of codes (vectors) of multi

symbols, which are easy to use to address the problems 

of synthesis and analysis of Boolean functions

SQCP

1010

0011

0011

1100

qubit composed of four bits can be used for 

describing 16 states of the spatio-

functionalities; at that it uses vector logic operations to 

address the problems of synthesis and analysis.

Quantum modeling digital systems 

to describe a digital circuit shown in 

we must have a structure of interconnected 

elements, and cubic coverage of logic AND
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Operations on the symbols of the set-theoretic 

alphabet are reduced to logical instructions and, or, not, 

which form a functionally complete basis 
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following logical transformations of some set-theoreti
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The quantum interpretation of the power set of four 

primitives (binary positional codes: 00, 01, 10, 11) is 

1 1 1 1 1 1
0 0 1 1 1 1
1 1 0 0 1 1
0 1 0 1 0 1

 

It describes 16 different functions of two variables. 

At the same time the last table can be represented in 

the form of codes (vectors) of multi-valued alphabet 

symbols, which are easy to use to address the problems 

of synthesis and analysis of Boolean functions: 

VLAFO

01010

10011

11100

11111

qubit composed of four bits can be used for 

-temporal frame of 

functionalities; at that it uses vector logic operations to 

address the problems of synthesis and analysis. 

Quantum modeling digital systems  

to describe a digital circuit shown in 

we must have a structure of interconnected 

elements, and cubic coverage of logic AND

        011
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qubit composed of four bits can be used for 

temporal frame of 

functionalities; at that it uses vector logic operations to 

 

to describe a digital circuit shown in 

we must have a structure of interconnected 

elements, and cubic coverage of logic AND-NOT 

 

unitary encoding input vectors.

any coverage of the functional 

there always exist only two cubes.

all the solutions, but also the inverse of the signals at 

the outputs, which is interes

activation of all logical paths in the circuit structure. 

For example, in the following qubit gate coverage in 

order to change the state of the output it is necessary to 

create a pair of consecutive conditions on inputs, where 

the fi

cycle, fourth vector that is forming by two input 

variables 

have only one cube (zero or unit), because

one is always complement of the first. Consequently, if 

we are focused

on the output we can remove the bit of primitive 

state

primitive model up to the n

addresses, where bit with address number I identifies 

the capability of an address, consisting of the values of 

the input variables, to form unit state of primitive 

output.

primitive is two cubes 

to the power of two of the number of input variables, 

where unit coordinate value defines the use of bit 

address in forming the corresponding (0,1) state of 

primitive output. Quantum models of primitives 

require the creation

and inverse implication, test synthesis, fault simulation, 

fault detection. Here, the basic procedures are 

associated with the manipulation by addresses, 

implicitly represented in the coordinates of two cubes 

of quantum

coverage.

of qubit data structures and information quant

described by four components:

The coverage may be modified taking into 

unitary encoding input vectors.

any coverage of the functional 

there always exist only two cubes.

all the solutions, but also the inverse of the signals at 

the outputs, which is interes

activation of all logical paths in the circuit structure. 

For example, in the following qubit gate coverage in 

order to change the state of the output it is necessary to 

create a pair of consecutive conditions on inputs, where 

the first three vectors (addresses) have to be in the first 

cycle, fourth vector that is forming by two input 

variables - in the second one

J

H

E

Q

011

110

101

100
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To simulate the fault

have only one cube (zero or unit), because

one is always complement of the first. Consequently, if 

we are focused

on the output we can remove the bit of primitive 

state, which reduces the dimension of the cube or 

primitive model up to the n

addresses, where bit with address number I identifies 

the capability of an address, consisting of the values of 

the input variables, to form unit state of primitive 

output. 

Qubit or quantum coverage of single output 

primitive is two cubes 

to the power of two of the number of input variables, 

where unit coordinate value defines the use of bit 

address in forming the corresponding (0,1) state of 

primitive output. Quantum models of primitives 

require the creation

and inverse implication, test synthesis, fault simulation, 

fault detection. Here, the basic procedures are 

associated with the manipulation by addresses, 

implicitly represented in the coordinates of two cubes 

of quantum (qubit) coverage hereafter named Q

coverage. 

011

110

001

000

=

Model for analyzing digital system based on the use 

of qubit data structures and information quant

described by four components:

M,M(M

L,L(L

X,M,LF

1

21
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The coverage may be modified taking into 

unitary encoding input vectors.

any coverage of the functional 

there always exist only two cubes.

all the solutions, but also the inverse of the signals at 

the outputs, which is interes

activation of all logical paths in the circuit structure. 

For example, in the following qubit gate coverage in 

order to change the state of the output it is necessary to 

create a pair of consecutive conditions on inputs, where 

rst three vectors (addresses) have to be in the first 

cycle, fourth vector that is forming by two input 

in the second one
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To simulate the fault-free behavior it is sufficient to 

have only one cube (zero or unit), because

one is always complement of the first. Consequently, if 

we are focused, for example, on unit cube that forms 1 

on the output we can remove the bit of primitive 

, which reduces the dimension of the cube or 

primitive model up to the n

addresses, where bit with address number I identifies 

the capability of an address, consisting of the values of 

the input variables, to form unit state of primitive 

Qubit or quantum coverage of single output 

primitive is two cubes the dimension of which is equal 

to the power of two of the number of input variables, 

where unit coordinate value defines the use of bit 

address in forming the corresponding (0,1) state of 

primitive output. Quantum models of primitives 

require the creation of a new theory of modeling, direct 

and inverse implication, test synthesis, fault simulation, 

fault detection. Here, the basic procedures are 

associated with the manipulation by addresses, 

implicitly represented in the coordinates of two cubes 

(qubit) coverage hereafter named Q

H

F

0J

1H

0E

0Q

=

Model for analyzing digital system based on the use 

of qubit data structures and information quant

described by four components:

M,...,M,...,M

);L,...,L,...,

,Q,X

j2

nj2

>

The coverage may be modified taking into 

unitary encoding input vectors. As a consequence for 

any coverage of the functional single input primitive 

there always exist only two cubes. They show not only 

all the solutions, but also the inverse of the signals at 

the outputs, which is interesting from the point of 

activation of all logical paths in the circuit structure. 

For example, in the following qubit gate coverage in 

order to change the state of the output it is necessary to 

create a pair of consecutive conditions on inputs, where 

rst three vectors (addresses) have to be in the first 

cycle, fourth vector that is forming by two input 

in the second one: 

00001

11110
→=

free behavior it is sufficient to 

have only one cube (zero or unit), because

one is always complement of the first. Consequently, if 

for example, on unit cube that forms 1 

on the output we can remove the bit of primitive 

, which reduces the dimension of the cube or 

primitive model up to the number of element 

addresses, where bit with address number I identifies 

the capability of an address, consisting of the values of 

the input variables, to form unit state of primitive 

Qubit or quantum coverage of single output 

the dimension of which is equal 

to the power of two of the number of input variables, 

where unit coordinate value defines the use of bit 

address in forming the corresponding (0,1) state of 

primitive output. Quantum models of primitives 

of a new theory of modeling, direct 

and inverse implication, test synthesis, fault simulation, 

fault detection. Here, the basic procedures are 

associated with the manipulation by addresses, 

implicitly represented in the coordinates of two cubes 

(qubit) coverage hereafter named Q

0010

1101
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Model for analyzing digital system based on the use 

of qubit data structures and information quant

described by four components: 

);M

);

n

 

The coverage may be modified taking into account 

As a consequence for 

input primitive 

They show not only 

all the solutions, but also the inverse of the signals at 

ting from the point of 

activation of all logical paths in the circuit structure. 

For example, in the following qubit gate coverage in 

order to change the state of the output it is necessary to 

create a pair of consecutive conditions on inputs, where 

rst three vectors (addresses) have to be in the first 

cycle, fourth vector that is forming by two input 

0111→

 

free behavior it is sufficient to 

have only one cube (zero or unit), because the second 

one is always complement of the first. Consequently, if 

for example, on unit cube that forms 1 

on the output we can remove the bit of primitive output 

, which reduces the dimension of the cube or 

umber of element 

addresses, where bit with address number I identifies 

the capability of an address, consisting of the values of 

the input variables, to form unit state of primitive 

Qubit or quantum coverage of single output 

the dimension of which is equal 

to the power of two of the number of input variables, 

where unit coordinate value defines the use of bit 

address in forming the corresponding (0,1) state of 

primitive output. Quantum models of primitives 

of a new theory of modeling, direct 

and inverse implication, test synthesis, fault simulation, 

fault detection. Here, the basic procedures are 

associated with the manipulation by addresses, 

implicitly represented in the coordinates of two cubes 

(qubit) coverage hereafter named Q-

10010

01101

 

Model for analyzing digital system based on the use 

of qubit data structures and information quanta can be 

account 

As a consequence for 

input primitive 

They show not only 

all the solutions, but also the inverse of the signals at 

ting from the point of 

activation of all logical paths in the circuit structure. 

For example, in the following qubit gate coverage in 

order to change the state of the output it is necessary to 

create a pair of consecutive conditions on inputs, where 

rst three vectors (addresses) have to be in the first 

cycle, fourth vector that is forming by two input 

 

free behavior it is sufficient to 

the second 

one is always complement of the first. Consequently, if 

for example, on unit cube that forms 1 

output 

, which reduces the dimension of the cube or 

umber of element 

addresses, where bit with address number I identifies 

the capability of an address, consisting of the values of 

the input variables, to form unit state of primitive 

Qubit or quantum coverage of single output 

the dimension of which is equal 

to the power of two of the number of input variables, 

where unit coordinate value defines the use of bit 

address in forming the corresponding (0,1) state of 

primitive output. Quantum models of primitives 

of a new theory of modeling, direct 

and inverse implication, test synthesis, fault simulation, 

fault detection. Here, the basic procedures are 

associated with the manipulation by addresses, 

implicitly represented in the coordinates of two cubes 

-

Model for analyzing digital system based on the use 

can be 
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The vector of identifiers for circuit potential lines of 

digital system, state modeling vector for all circuit 

lines, ordered set of input variable vectors for each 

circuit primitive associated to the output numbers, a set 

of vectors – quantum primitives coverages, strictly 

associated to the output numbers and the input 

variables of primitives, n is the number of lines in the 

circuit, x – the number of input variables are 

represented here. 

An example of qubit model of digital device 
>=< Q,X,M,LF  (Fig. 1) is presented below – two 

variants of circuit description tables for analyzing 

fault-free behavior (fault free simulation): 

01110011111M

896875273413X

000000.....

111111.....

111111.....

111111.....Q

BA987654321L

000000.....

111111.....

111111.....

111111.....Q

896875273413.....X

01110011111M

BA987654321L

 

The method of quantum fault-free simulation is 

reduced to the definition of address generated by 

binary states of input variables for each primitive of 

digital circuit. If the variables create non-binary 

address, in this case, there is possibility of forming 

non-binary output state of the primitive, which is 

defined in the ternary alphabet by symbol X. The 

output states are formed by consistent modeling, based 

on simple iterations or Seidel iterations [3,4]. In the 

second case a preprocessor procedure for ranking lines 

and circuit primitives is necessary, which considerably 

reduces the number of passes on the circuit primitives 

to achieve convergence when the equality of the states 

of all circuit lines in two adjacent iterations is fixed. In 

addition, ranking of primitives on the levels of forming 

outputs allows significantly improving the performance 

of simulation due to parallel processing functional 

elements of one level. For example, for the circuit 

shown in Fig. 1, we can handle concurrently the 

elements with the numbers 6, 7, and then – 8, 9 and 

beyond - A, B. In the first case, when simple iterations 

are used ranking is not required, but cost for simplicity 

of simulation algorithm is significantly greater number 

of iterative passes through the circuit primitives to 

achieve the convergence criterion. 

For the synthesis of quasi-optimal data structures of 

a combinational device it is necessary to use the 

following rules:  

1) To simulate by using Seidel’s method, the ranked 

circuit of a digital device on the structural depth must 

have the same type of primitives as possible in each 

level (layer) of operation. 

2) It is desirable to have the same number of 

primitives at each level that means - synthesis of digital 

device has to be focused on creation a rectangular or 

matrix like structure of similar logical elements. 

3) Implementation of the combinational primitives 

provides for using addressable memory elements 

existing in programmable logic devices (FPGA, 

CPLD), widely used for prototyping. 

4) Providing spare primitives for each level of the 

combinational device for online repairing - one spare 

element for each type of component that is used in the 

level. 

5) Hardware cost for implementing high-

performance combinational device should be 

determined by the sum of all the primitives associated 

to the levels of combinational device, extended by set 

of spares, one for each layer (assuming the existence of 

the same primitives in each layer): 

.nPQ
m,1j

n,1i
ij +∑=

=

=  

6) Implementation of the combinational device 

based on minimizing hardware cost is determined by 

the sum of all types of primitives, which are invariant 

to the levels of combinational device and extended by 

set of spares, one for each type: 

.mPQ
m

1i
i +∑=

=  

7) Processing the matrix of the combinational 

elements by using the processor line of primitives, the 

number of which is equal to the power of maximum 

level or layer in rectangular structure, which provides 

the possibility for parallel processing all primitives in 

each element level in order to improve the performance 

of the combinational prototype, implemented in the 

PLD. 

 

3. Repair of combinational units  
 

The few works devoted to repair of logic circuits [5-

7] describe the two ideas. The first one provides for 

reconfiguring the structure of logical components off-

line, which provides the possibility of replacing each of 

the faulty primitives. The second one creates the 

conditions for replacement of faulty components 

through the use of spare components and extension of 

multiplexers for readdressing failed primitives.  

Qubit data structures is modified by way of adding a 

row of primitive types  
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used when synthesizing the digital system, if 

to repair the system during operation by using spare 

primitives, which like basic elements are implemented 

on the basis of memory.

Fig. 2

composed from addressable and three spare 

components.

circuit with three additional elements are presented 

below: 

Fig

The table uses the numbers of structural primitives, 

which gives

element by spare by changing the address number in 

the line of primitives P. Repair elements in this table 

begin with the number 7.

The following table shows the line of logical 

elements, as well as the addresses of t

primitives, marked with numbers:

This data structure is focused on software 

simulation, and spare primitives begin with the number 

2. If it is possible to reprogram the logic in the memory 

element with the same number 

the procedure should be performed after fixing the 

faulty element, where it is known 

the structure refused and the type of it. This repair 

procedure is focused to PLD

systems. If the qub

primitives, the corresponding tables will be as follows:

..0

..1

..1

..1Q

...P

...X

111M

321L

Q,P,X,M,L=<

used when synthesizing the digital system, if 

to repair the system during operation by using spare 

primitives, which like basic elements are implemented 

on the basis of memory.

2 illustrates an example of a circuit structure, 

composed from addressable and three spare 

components. Data st

with three additional elements are presented 

  

Fig. 2. An example of a circuit structure of 

addressable and spare elements

The table uses the numbers of structural primitives, 

which gives the opportunity to replace any failed 

element by spare by changing the address number in 

the line of primitives P. Repair elements in this table 

begin with the number 7.

The following table shows the line of logical 

elements, as well as the addresses of t

primitives, marked with numbers:

0000

1111

1111

1111Q

....P

....X

1111M

4321L

This data structure is focused on software 

simulation, and spare primitives begin with the number 

2. If it is possible to reprogram the logic in the memory 

element with the same number 

the procedure should be performed after fixing the 

faulty element, where it is known 

the structure refused and the type of it. This repair 

procedure is focused to PLD

systems. If the qubit models of circuits have no spare 

primitives, the corresponding tables will be as follows:

......

......

......

......

1111..

75273413..

110011

987654

P,P(P,Q 21=>

used when synthesizing the digital system, if 

to repair the system during operation by using spare 

primitives, which like basic elements are implemented 

on the basis of memory. 

illustrates an example of a circuit structure, 

composed from addressable and three spare 

Data structures corresponding to the 

with three additional elements are presented 

 

L 1 2 3 4 5 6
M 1 1 1 1 1 0
X . . . . . 1
P . . . . . 1
Q 1 1 1 1 1 1

1 1 1 1 1 1
1 1 1 1 1 1
0 0 0 0 0 0

An example of a circuit structure of 

addressable and spare elements

The table uses the numbers of structural primitives, 

the opportunity to replace any failed 

element by spare by changing the address number in 

the line of primitives P. Repair elements in this table 

begin with the number 7. 

The following table shows the line of logical 

elements, as well as the addresses of t

primitives, marked with numbers: 

....0

....1

....1

....1

111..

75273413..

10011

87654

This data structure is focused on software 

simulation, and spare primitives begin with the number 

2. If it is possible to reprogram the logic in the memory 

element with the same number of input variables, then 

the procedure should be performed after fixing the 

faulty element, where it is known 

the structure refused and the type of it. This repair 

procedure is focused to PLD-implementation of digital 

it models of circuits have no spare 

primitives, the corresponding tables will be as follows:

..

..

..

..

11

896875

01

BA
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111
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111Q
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...X

111M
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)P,...,P,..., mi2

used when synthesizing the digital system, if necessary 

to repair the system during operation by using spare 

primitives, which like basic elements are implemented 

illustrates an example of a circuit structure, 

composed from addressable and three spare 

corresponding to the 

with three additional elements are presented 

6 7 8 9 A
0 0 1 1 1

13 34 27 75 68 8
1 2 3 4 5
1 1 1 1 .

1 1 1 1 .
1 1 1 1 .
0 0 0 0 .

An example of a circuit structure of 

addressable and spare elements 

The table uses the numbers of structural primitives, 

the opportunity to replace any failed 

element by spare by changing the address number in 

the line of primitives P. Repair elements in this table 

The following table shows the line of logical 

elements, as well as the addresses of types for these 
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111

896875

011

BA9

 

This data structure is focused on software 

simulation, and spare primitives begin with the number 

2. If it is possible to reprogram the logic in the memory 

of input variables, then 

the procedure should be performed after fixing the 

faulty element, where it is known - which element in 

the structure refused and the type of it. This repair 

implementation of digital 

it models of circuits have no spare 

primitives, the corresponding tables will be as follows:

...0000

...1111

...1111

...1111

4321..

75273413..

1100111

9876543

) , 

necessary 

to repair the system during operation by using spare 

primitives, which like basic elements are implemented 

illustrates an example of a circuit structure, 

composed from addressable and three spare 

corresponding to the 

with three additional elements are presented 
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An example of a circuit structure of 

The table uses the numbers of structural primitives, 

the opportunity to replace any failed 

element by spare by changing the address number in 

the line of primitives P. Repair elements in this table 

The following table shows the line of logical 

ypes for these 

This data structure is focused on software 

simulation, and spare primitives begin with the number 

2. If it is possible to reprogram the logic in the memory 

of input variables, then 

the procedure should be performed after fixing the 

which element in 

the structure refused and the type of it. This repair 

implementation of digital 

it models of circuits have no spare 

primitives, the corresponding tables will be as follows: 

..

..

..

..

65

896875

01

BA

 

compact description of digital product functionality by 

means of qubit 

by using addresses of output states of primitives, and 

repairing the logic gates due to their implementation in 

PLD memory elements.

the address, compiled from bina

simulation vector, which determines a logical function. 

Each primitive has processing loop that contains three 

procedures:

from the corresponding column of the matrix 

the address of

simulation vector:

the logic function by concatenating the corresponding 

states of the input variables in the 

A

function (the status of the output) to the corresponding 

bit of the 

M

is strongly consistent

slowdown of procedure for forming state

variables. However, the decrease in performance can 

be considered as payment for embedded and 

autonomous repairing the functionality of digital 

structure, which is one of the s

infrastructure IP, shown in Fig. 

where there are operating and control automata. 

Replaceable components in the operating 

are primitive types 

primitives.

addressable combinational circuits contains the 

following components: counter for processing the 

Thus, quantum data structures are focused on 

compact description of digital product functionality by 

means of qubit 

by using addresses of output states of primitives, and 

repairing the logic gates due to their implementation in 

PLD memory elements.

Processing circuit on a chip is reduced to determine 

the address, compiled from bina

simulation vector, which determines a logical function. 

Each primitive has processing loop that contains three 

procedures: 

1) Address reading the numbers of input variables 

from the corresponding column of the matrix 

the address of 

simulation vector:

2) Generating the address (binary code) to compute 

the logic function by concatenating the corresponding 

states of the input variables in the 

M*)X(MA ij=

3) Saving the result of 

function (the status of the output) to the corresponding 

bit of the 

P)X(M
pis =

The processing of all circuit primitives in this case 

is strongly consistent

slowdown of procedure for forming state

variables. However, the decrease in performance can 

be considered as payment for embedded and 

autonomous repairing the functionality of digital 

structure, which is one of the s

infrastructure IP, shown in Fig. 

Fig. 5. Operational structure of combinational 

Combinational circuit becomes operating unit, 

where there are operating and control automata. 

Replaceable components in the operating 

are primitive types 

primitives. 

Operational 

addressable combinational circuits contains the 

following components: counter for processing the 

Thus, quantum data structures are focused on 

compact description of digital product functionality by 

means of qubit vectors, speedup simulation procedures 

by using addresses of output states of primitives, and 

repairing the logic gates due to their implementation in 

PLD memory elements. 

Processing circuit on a chip is reduced to determine 

the address, compiled from bina

simulation vector, which determines a logical function. 

Each primitive has processing loop that contains three 

ddress reading the numbers of input variables 

from the corresponding column of the matrix 

the address of the states of the input variable for the 

simulation vector: ,XA ij=

Generating the address (binary code) to compute 

the logic function by concatenating the corresponding 

states of the input variables in the 

)X(M ir
;  

Saving the result of 

function (the status of the output) to the corresponding 

bit of the 
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6. Development of encoders and decoders for DSP-

processors based on the use of qubit data structures, 

which allow increasing the performance of coding 

tools and compactness of data representation. 
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