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Abstract

T h is  p a p e r  p r e s e n t s  a  n e w  a lg o r i th m  f o r  th e  a u t o m a t e d  s y n th e s i s  o f  p s e u d o - r a n d o m  t e s t  p a t t e r n s  

g e n e r a t o r s  f o r  B u i l t - ln  S e l f  T e s t  s c h e m e s  w i th  a  m i x e d  t e s t  m o d ę .  T h e  e x p e r im e n tc t l  r e s u l l s  s h o w  a n  

o p p o r t u n i t y  o f  u s in g  th e  g i v e n  m e t h o d  o n  a  d e s ig n  s t a g e  o f  c i r c u i t s  p r o d u c in g .  I n  th i s  p a p e r  i t  is  

s h o w n  th a t  a n  a p p r o p r i a t e  s e l e c t i o n  o f  t e s t  p a t t e r n  g e n e r a t o r  c a n  s i g n i f i c a n t l y  r e d u c e  th e  h a r d w a r e  

r e ą u i r e m e n t s  o f  d e t e r m in i s t i c  p a r t .

1. Introduction
U sing the B u ilt-ln  S e lf  T est schem es is one o f  major 
inethods fo r  reliable functioning o f  circuits. The  
efficiency o f  B uilt-ln  S e lf  T est is estim ated by 
duration o f  the test and hardware overhead for a 
test schem e realization.

N ow adays m ost approaches to diagnosing circuits 
based on exhaustive testing, pseudorandom  testing, 
w eighed  random  testing, hardware pattem s 
generators o f  determ inistic tests and m ixed-m ode  
test pattem  generation frequently are used [1-4]. 
Practically in all nam ed m ethods w ide application  
finds the L inear Feedback Shift R egister (L F SR ) as 
the generator o f  pseudo-random  test pattem s. L F SR  
has sim ple structure w hich  requier sm ali area 
overhead, and its can also be used as output 
response analyzer thereby serving a dual purpose.

U nfortunatcly, the m ajority o f  the com binational 
circuits contain random  pattem  resistant faults. In 
such cases fo r  achievem ent a m axim al fault 
coverage both pseudo-random  and determ inistic  
pattem s are used. [5-7].

In paper[3] a schem e for B u ilt-ln  T est w ith  
m ultiple-polynom ial L F S R  is offered. The presence  
o f  the m echanism  fo r  choice  necessary polynom ial 
fo r  realization o f  the generator o f  pseudo-random  
pattem s allow s considerably im p iw e  fault 
overliead in com parison w ith  use traditional L FSR  
as the generator. H ow ever, the m anagem ent o f  a 
choice o f  a particular polynom ial requires in this 
case additional hardware expenses.

In article [8 | the m ethod o f  updating generated  
pseudo-random  test pattem s is offered  w ith the 
purpose o f  inerease a fault coverage. T his way

requires the additional analysis o f  a test generator 
work, and also  additional hardware expenses for  
realization  a m odifying logie.

T he m ost e ffective  decision  o f  the problem  
represents a m ethod consisting in updating o f  an 
initial pseudo-random  test pattem s, offered in w ork  
[1]. T he g iven  m ethod uses a condition o f  the test 
generator as entrance value fo r  the logie function  
w hich m odify spccifled  bits o f  pseudo-random  test 
pattem s, that a llow s to receive the necessary  
determ inistic test cube.

T he basie lack  o f  known m ethods [1 - 4] is the 
inerease o f  hardware expenses at realization o f  the 
generator o f  test pattem s, that in som e cases is 
inadm issible fo r  B IS T  schem es.

2.Technique of BIST, based on change of 
generated pseudo-random test 
patterns

Is show n, that w ith using L F SR  as a test generator 
fo r  pseudo-random  pattem s the majority o f  
generated sequences are useless for  faults detection  
in the com binational Circuit [8] . A t the sam e tim e, 
the detection o f  speciflc  fault o f  circuits frequently is 
possib le on ly w ith  the determ inistic test cubes, 
w h ich  are sp ec ified  depending on the tested Circuit 
[1]. A s a rule, in pseudo-random  test pattem  number 
o f  bits requiring change is not large in com parison  
w ith  com m on length o f  a test cube. In table 1 the 
statistical data on expected  am ount o f  bits in a 
pseudo-random  pattem s are g iven , w hich change is 
necessary for  reception o f  the determ inistic test 
cubes, depending on length o f  the test and amount 
o f  spccifled  bits [1]. F o rcx a m p le , w ith length o f  the 
test in 10000 pattem s and w ith total specified  bit 
equal 4 0 , is necessary to change 7 .83  bits in an
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initial pseudo-random  test pattem s, that w ill a llow  and, accondingly to ensure required fault coverage o f
to generate the necessary detem iin istic test cubes tested circuits.

T a b le  1
E xp ected  n u m b er  o f  b its to  b e  ch a n g ed

Num ber o f  pattem s N um ber o f  specified  bits

10 20 30 40 50 60 70
1000 0.02 2 .7 8 6 .09 9 .54 13 .3 2 17 .17 21.11
10000 0.00 1.79 4 .66 7 .83 11 .39 15.03 1 8 .7 4
100000 0.00 0 .9 0 3 .53 6 .5 0 9 .6 5 13 .19 16 .64
1000000 0.00 o.os 2 .5 4 5.21 8 .29 11 .52 14 .89

The given  data are subm itted  in  w ork  [1], in w hich  
the effective  inethod o f  the polinom ial analysis is 
offered. The m ethod allow s to synthesize an  
additional log ie  function  for  updating o f  genenited  
pseudo-random  test pattem s fo r  receiving necessary  
deterministic test cubes.

M orę attractive then know n m ethods o f  m aldng an 
additional log ie  fo r  both generating pseudo-random  
and determ inistic pattem s is m ethod o f  the analysis  
o f  prim itive polinom ial, a llow in g  to prove a 
presence o f  the determ inistic test cubes in all 
am ount o f  generated pseudo-random  pattem s, and  
also , when such  generation is im possibal to find a 
prim itive polinom ial w hich  can  generate needed  
determ inistic test cubes. Such  analysis o f  the 
generator is possib le, because the quantity o f  
prim itive polinom ials o f  a large va lue o f  degree is 
rather great and is defined as L  =  O (2 m  - 1) /m , 
where O - E yler function.

Thus, definition o f  presence o f  the needed test cubes 
w ith the sp ec ified  bits in all am ount o f  generated  
test pattem s, and a lso , i f  necessary, find satisfy ing  to  
the certain requirem ents prim itive p o linom ial, is a 
solution o f  a problem  o f  m axim al fault coverage.

In the article the m ethod o f  the prim itive polinom ial 
analysis for  generator o f  pseudo-random  test pattem  
is presented. T he m ethod a llow s to define an  
opportunity to generate o f  determ inistic test pattem s 
in all set o f  pseudo-random  test cubes.. D escribed  
method is possib le to use for circuits on B IST  
schem e design  stage . T he advantage o f  the offered  
method consists in absence o f  additional hardware 
overhead fo r  generation o f  the determ inistic test 
cubes.

3. Algorithm of the analysis polinomial 
for the test generator

The initial data fo r  search o f  start conditions o f  the 
test generator ensuring presence o f  determ inistic  
test patem s in ad test cubes o f  generated pseudo- 
random test pattem s is prim itive polinom ial ф (x) , 
length o f  a scan  chain  and se t o f  the determ inistic  
test pattem s w ith  specified  bits.

T he algorithm  o f  the analysis fo r  the test generator
contains o f  the fo llow in g  stages.

1. T he test generator provides producing 
periodically pseudo-random  test pattem s. In a 
consequence it, fo r  each bits o f  a scan chain is 
possib le to put in conform ity both bits o f  
pseudo-random  pattem s and bits o f  the 
determ inistic test cubes.

2. On the basis o f  the analysis w hich  has been  
madę on  a step  1, system s o f  equations for each  
determ inistic test pattem s are m adę. T he given  
system s include equations fo r  each specified  bits 
o f  test pattem s. T he num ber o f  system s is 
defined by num ber o f  the determ inistic pattem s, 
and the num ber o f  the equations in each  
system s is defined by num ber o f  specified  bits in 
the appropriate test cube.

3. Find prim itive polinom ial fo r  generator o f  test 
pattem s received  by decim ation o f  an initial 
pseudo-random  sequence. Index o f  decim ation  
shou ld  have a condition  o f  m utual sim plicity  
w ith a period o f  the test generator and the 
length o f  the scan  chain.

4. Each b it o f  an initial sequence is put in 
conform ity w ith  b it o f  decim ation sequence. In 
v iew  o f  the received relations transform  system s 
o f  equations received on a step  2 to system s for  
decim ation sequence.

5. C alculate the coefficien ts for  rcception o f  the 
shifted copies o f  a M -sequence for  shift value  
equal to  numbers o f  bits o f  decim ation test 
sequence rather w hich  the system s o f  the 
equations on a step  4  are m adę.

6. T he system s o f  the equations, received on a step  
4 , are transform ed o f  rather start condition o f  
the test generator. C oeffic ien ts in  the equations 
are the appropriate value o f  coefficients for the 
sh ifted  copies o f  the M -scquence.

7. S o lve the system s o f  equations received on a 
step 6. The decisions o f  the system s o f
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equations are condition  o f  the test generator in 
different steps o f  its work. It m eans, that they  
should  d iffer  from  each other. T he sam e  
decision  o f  the System s w ill m ean im possib ility  
to generate needed determ inistic test cubes. 
H ow ever, in  practice the situation , w hen one 
determ inistic sequence w ill include all sp ecified  
bits o f  other pattem s, w ill not take place. The 
given fact a llow s do not m ake the analysis o f  
the decisions o f  the System s o f  equations.

8. I f thcre is not decision  o f  any system  other  
prim itive polinom ial should  be taken w ith  
equivalent or greater degree and m ake its 
analysis sińce a step  3  .

A s it is e lear  from  the algorithm , m ost w ork  
expenses and in a greater degree effic ien cy  o f  the 
offered analysis is the step  connected to evaluate o f  
coefficients for  evaluating o f  a shifted  M -sequence. 
In the fo llo w in g  unit the high sp eed  alghoritm  o f  
getting coefllc ien ts o f  the sh ifted  copies o f  a M - 
sequence is described.

4. Calculating of coefficients for getting 
the shifted copies of M-sequences

A s w as show n above, for  the analysis o f  prim itive 
polinom ial o f  the test generator ensuring presence o f  
determ inistic test pattem s in all s e t  o f  generated  
pseudo-random  cubes, it is necessary to evaluate 
coefficients for  form ation o f  the shifted copies o f  M - 
sequences.

There are m any m ethods o f  the decision  the problem  
distinguished on the e ffic ien cy  [9]. T he h ighest 
speed  characterizes a m ethod using the analytical 
analysis o f  test generator work.

T he functioning o f  the generator o f  test sequences 
can be described as fo llow s:m
(1) m (k+1) = Z® o, *a,(k);

1=1

(2) a,(k+l) = an (k );i = 2 ,m ;k ^ 0 ,  1 ,2 ,. . . ,
w here aj(k) e {0,1} -  value o f  register bits on a k- 
step  o f  work; m  =  deg ф (х) and <p(x) =  1 ©  ос^ х1®  
а 2* х 2®  a 3*x3®  .. .Ф  a m* x m.

U sing property o f  sh ift and addition o f  a M - 
scquence, it is possib le  to write dow n expression  for  
definition o f  a M -sequence va lue sh ifted  on any 
number o f  steps:

Ш

(3) a, (k+u) = Z® Si (u) * a i(k ) ; k = 0 ,1 , 2 , . . .
i=l

W here u - value o f  shift; 5 | (u) 6 {0 , 1}- coefficients 
determ ining using o f  va lu e  an i-b it o f  the sh ift 
register fo r  form ation an elem ent o f  a sh ifted  M - 
sequence. From  the point o f  v iew  o f  realization the

coefficient 5  j (u) set a connection topology o f  the 
bits o f  the sh ift register w ith additional X O R  
elem ents, on w hich output the shifted  sequence is 
formed.

T he m ethod o f  defin ition  coefficien ts 5  j (u) consists 
in definition o f  required value by the decision  o f  
som e logie equations, w hich mem bers are § i (h) and 
5  j (s), w here h +  s =  u. Let's assum e, that the 
coefficients 8 j (h) and S i (u ), allow ing to receive M- 
sequence sh ifted  on h and s step s, are known. Then  
according to (3 ) it is possib le to write down

tn
(4) a, (k+h) = Z ® 8„(h )*n .(k )

11=1

A n d
m

(5) a ,(k+s) = I * 8 r ( i )* a r (k)
r=l

From  (4 ) the valid ity o f  the next equality follow s:

m
(6) a, (k+h+s) -  Z® 8 „ (h) * a„ (k + s)

i=l

W here a„ (k  +  s) w ith  the (5 ) is defined
m

(7) a,(k+s) = I® 8 |1( s ) * a p( k ) ,  n - 1 ;
p=l

m - ( n - l )  n -1
a((k+s) = Z® 8 r (s) * a , ) ( k )  Ф 

r=l
n - 1  ____

® (s) * a „ (k -q ) ,  n = 2,m
q = l

W ith the (1 ) and (2 ) elem ents a „  (k  - q) can be 
subm itted as fo llow s:

m - q q - 1
(8) a m(k -q )  = a ,(k )®  I * a .  * a ,* c(k)®  Z ® a m_ ,łd (s) *

c = l d = 1
*a„,(k-q), q =  l ,m - 1.

For reception expression  (8) the fact, that fo r  anyone 
m  and prim itive polinom ial <p(x) value o f  coefficient 
а„,= 1 w as used.
A s a result o f  substitution  o f  m eanings a m( k -  1), a 
m( k -  2) , . . . ,  a m( k -  q + l )  in (8) is receivcd

m
(9) a „ ( k - q ) =  1®р2, * a j(k ) ,

J = 1

W here Pj,qe  {0 , 1} is defined as:

(10) piq = 1, when j  = q = 1;

4-1 ____  ______
Pi, "  Z '  a m. u * р1ч.„, when j = 1, m -  1, q = j+  1, in -  1; 

u = 1

P i,=<xj_ ,whenj = 2, m, q = l;

4=1
Pm = a j - ,  ® Z* a . . ,  * pj,łu, whenj= 1, m , q = 2, j -  1; 

u = 1
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q-i _____
Pi, = 1 Ф I® a m.„ * Р ^ „ , when j = q = 2, m - 1 .  

u = l

Consistently by substituting expression for  a m (k-q) 
from  (9) in (7 ) and a m (k+s) from  (7 ) in (6) w e shall 
receive

j
(11) 5j (h + s) = E® 8, (h) * 5jłi.v (s) Ф

v  =  1
m -  1 n i

® I® Pi, I®Sc(h) • ó „ ł»|H>(s), j = l , m  
q= 1 c = q + 1

The expression  (1 1 ) show s an opportunity o f  
definition o f  coefficien ts 5 ; (h + s) on se t o f  m eanings 
5 i (h) and 5  i (h). Thus the given procedurę is purely 
analytical.
With h = s and even j the first sum in expression
(11) is equal to zero, when j is odd the first sum is
5q+|)/2. In the case  the ratio 5V (h) * Sj+i.v (h) ®  5V 
(h) * 6jt|.v (h ) =  0 w as taken.

W ith even m  the system  o f  the equations for§j (2h ), 
including 5j (2), is:

m /2

(12) 5j(2li) =>8(tn)/j (h) © E® Pi2n-i (h) -8_, . ( h ) ,  j= 2 k -  1;
n =  1

m/2 ___
5j(2h) -  E® Pij-, (h) *5^ , . . ( 11) , j =2k, k = l ,  2.......i = l ,m

n -  1
For odd m we have:

(m-l)/2
(13) Sj(2h) = 5ц.|у1 (h) © E® Pj,2„ (h )* 8 ,„ , r t . . ( h ) ,  j = 2 k - l  ;

ii= 1

(m-1)/2 __
5j(2h) = E® Pj,2n(h) (h) , j= 2 k ,  k = I , 2 ........ i = l , m

n = 1

Lefs notę, that 6 j(l) * aj, where ajefO, 1}- 
coefficients of primitive polinomial of initial M - 
sequence. Thus, on a basis (12) and (13), using 
meanings of coefficients 5 j(l) easily to calculate § 
j(l), further 5 j(l) and so on. If it is necessary to 
receive а сору of a M-sequence shifted on u * 2k of 
takts (k = 1, 2, 3, ...), in the beginning it is 
expedient to take advantage of expression (12) or
(13), as having smaller computing complexity, and 
then to apply (11).

5.Example of the analysis a primitive 
polinomial of a test generator

The generator is given by polinomial ф(х) = 1 ® x® 
x3, length of a scan chain is equa) to 5, the 
deterministic test patterns have the following kind:
l.{llxxx};2.{0xxlx};3. {11x01}.
The schema of the test generator and a scan chain 
is given in a fig. 1.

- 0 « -

-♦01 1-21-------- ----------

Fig. 1 The test generator and a scan chain used in the example

Step l.A cco rd in g  to the initial data, condition o f  a 
scan chain will  be the fo llow ing: l . { a 4 a 3 a 2a i a 0 
} ;  2 .{a  2 a t a 0 a 6 a 5} ;  3. {a 0 a 6 a 5 a 4 a 3 } ;  4. {a  
5a 4a 3 a 2 a i } ; 5. {a 3 a 2 a ] a 0 a 6 };  6. { a i  a 0a 6 
я s ^ 4 } i  7. { a 6 a 5a 4a 3a 2 }.
Starting from  various start condition, w e shall 
receive identical patterns from  seven  test cubes. The 
choice o f  an in itial condition  w ill define only order 
o f  fo llow ing o f  a test sequence in a set.

Step  2 .For each determ inistic patterns, being based  
on a condition o f  a scan  chain, it is possib le  to write  
down the fo llow in g  equality:
1 .  {1 l x x x }  . a  (4 + k*S)  mod 7 “ 1 ,  H (3 + к * 5) Diod 7 “  1 1

2 .  { 0 x x l x }  : Я )4 +  j  *  5 j mod 7 — 0 )  О (1 * j * 5) Diod 7 — 1 5

3. {1 1 x 0 1 }: a (4 + j*5)D„>d7 =  1; a (3 + j . 5)m(>d7 = 1 ;
O (1 +  j * 5) niod 7 0 ;  a  (o r  j *  5) mod 7 —  1 •

W hcre i *  j *  к e {0 , 1, 2 , . . . ,  6}.

Step 3.Let's exam ine a sequence received by 
decim ation an initial sequence w ith decim ation

co effic ien t equal to length o f  a scan  chain, in the 
case equal to  5: b  i =  a 5 . j 1110d7. Prim itive polinom ial 
fo r  decim ation sequence has a kind: ф (х) =  1 ®  
x2®  x3.

Step 4. b ; - a 5 . j mod7 => b o “  a o , b 1 =  a 5 , b 2 =  a 3 
, b 3 =  a ] , b 4= a 6 , b 5= a 4 , b 6= a 2 .
T he accordingly equality concerning a M -sequence  
received by decim ation, w ill accept a kind:
1 .  { 1 1 X X X } ■ Ь  (5 + k) mod 7 ~ l > b ( 2 + k )  mod 7 1 1

2 .  { 0 Х Х 1 Х }  • Ь  (5 +  j) mod 7 “ " 0 , b (3  +  j )  niod 7 l l

3 . {1 1 x 0 1 } • Ь  (5 + j) mod 7 " " l , b ( 2 +j j  mod 7 — 1 ■

0  (3 +  j) mod 7 ~ * 0 , b (0  +  j }  mod 7 1 •

Let's rewrite these equalities in v iew  that any bit o f  
a M -sequence can be received  from  an initial 
condition o f  the test generator by the coefficients o f  
form ation the sh ifted  copies.

S tep  5. The va lue o f  shifted coefficients o f  M- 
sequences fo r  polinom ial ф (х) =  1 Ф * xJ ®  *x3 for  
the appropriate m eanings o f  sh ift have the fo llow ing
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meanings: 1.8 (0) = {1, 0, 0}; 2. 8 (2) = {1,1, 0}; 
3 . 8 ( 3 ) =  { 1 , 1 . 1 } ;  4. 8 (5) =  { 0 , 0 , 1 } .
S tep  6 and 7. N ow  it is possib le to  сору eąuality for  
specifióa bits o f  a M -sequence o f  rather initial State 
o f  the generator:

0 * b 0 +  0 * b , +  1 * b 2 =  1
1 * b 0 +  1 * b ,  +  0 * b 2 =  1 =>

b0 = 0, b] = 1, b2 = 1 
bo+j = 1» bi+j = 0, b2+j = 1

0 * b 0+k +  0 * b 1+k+ l  * b 2+k =  o 
1 * b 0+k +  1 * b 1+k+ l  * b 2+k =  1 => k * 0

bo+k = 0, bi+k = 1, b2+k = 0 
bo+k = U bi+k = 0, b2+k = 0

0 * b ^ j +  o *  b 1+j+ l  * b 2+j =  1
1 * botj +  1 * bi+j +  0 * b 2+j =  1 
1 * bo+j +  1 * b 1+j+  1 * b 2+j =  0
0 * b 0+j +  0 * b 1+i+  1 * b 2+j=  1 => j к s* 0

bo+j -  0, b i +j 1, b 2+j 1 
bo+j =  1, bi+j =  0, b 2+j =  1

Step 8.T hus, all three system s have decisions. It 
m eans, that a ll needed determ inistic test cubes can  
be generated. T he concurrence o f  the decisions o f  
the first and third system  is a consequence that the 
flrst detem iined tes t pattem s com pletely  becom es 
covered by the third pattem s, as w as em phasized  
above, the probability o f  occurrence o f  such  situation  
is sm ali.

F or exam ple, i f  w e  shall take the decision  o f  the first 
system  as the start condition  o f  the test generator, b 0 
=  0, b i =  1, b 2 =  l ,  = > a 0 =  b o , a i  =  b 3 , a 2= b 6 
= > a o = 0 , a i  =  0 , a 2= l ,  accord ing  to the initial 
data, condition o f  a scan  chain  w ill be the 
follow ing:
1. 0 1 1 1 0 ; 2 .  1_1 0  0 1 ; 3 .  0 0  1 0 1; 4 . 1 0  1 1 1;
2. 5. ! _ 1 1 0  0 ; 6 .  1 0  0 1 0 ; 7 . 0  1 0 1  1.
As it is e lear from  the exam ple needed determ inistic  
pattem s { l l x x x }  w ill be generated in the fifth  case , 
the pattem s { 0x x l x }  w ill be generated in first and 
in the seventh ca ses , and the pattem s { 11x01} in the 
second case.

6. Experimental results
The offered m ethod o f  the analysis o f  prim itive 
polinom ial o f  the test generator o f  pseudo-random  
pattem s w as taken for  a basis in realization o f  a 
softw are tools a llow in g  to find prim itive polim om ial 
, ensuring an opportunity o f  generation o f  the 
determ inistic test cubes. T he developed softw are  
realizes two basie m odes :
1. M odę o f  the analysis g iven  prim itive polinom ial

for an opportunity of generation of the needed 
deterministic test pattems with specified bits.

2. Modę of search optimum primitive polinomial 
cp(x) with the minimal major degree m and 
minimal number of unzero factors a;, ensuring 
of generation of the needed deterministic test 
cubes.

In table 2 data from work [4] are given about the 
deterministic test pattems necessary for achievement 
of the maximal fault coverage of the Circuit. For 
example, the generator of pseudo-random test 
pattems is applied to the Circuit s838 with a scan 
chain of length n = 66 bits on the basis of primitive 
polinomial of a degree m = 14. For achievement of 
the maximal fault coverage N = 159 deterministic 
test cubes with total specified bit equal S =4415 are 
generated, and the maximal number of specified bit 
in one set is equal s ^  = 36.

From tabel 2 follows, that quantity of specified bit in 
the deterministic test cubes makes an insignifreant 
part in relation to common length of a scan chain. 
Experiments were madę and established dependence 
between given deterministic pattems and number of 
specified bits in the pattems and ability of 
generating needed test cubes. The results of a 
various degree of polinomial are shown on fig.2. 
Length of a scan chain was 17 bits. The sets from N 
= 100 deterministic test cubes with random allocated 
specified bits equial s were used. The data given for 
polinomials with power m = 14 and m = 17.

On the basis that relative amount of specified bits in 
the deterministic pattrens insignificant (see tabel 2) 
given experimental data prove high efficiency of 
using this method of analysis for maintenance of 
the given maximal fault coverage of circuits.

7. Conclusion
In the article the new method of analysis of 
primitive polinomial for a test generator for BIST is 
presented. The method is allowing to define 
presence of the needed deterministic test pattems in 
all set of generated pseudo-random test cubes, and 
also, with impossibility of generation of the such 
cubes to And primitive polinomial, ensuring 
generation of needed deterministic pattems.

The analys of the experimental data, received with 
the developed software tools, allows to consider the 
offered method of the polynomial analysis as the 
method ensuring required fault coverage without 
inerease hardware overhead by generation of 
deterministic test pattems, that is obvious advantage 
on compare with used nowadays methods of self- 
testing.
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Table 2
Deterministic test patterns

Circuit N m N S m̂ai
s641 54 14 8 167 22
s838 66 14 159 4415 36
s953 45 14 9 123 14
s5378 214 14 33 532 23

N N

Fig. 2 The ability of generation deterministic patterns by polinomials with different power
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