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!"#$:  %&'()* '+,-./0121 )13 4(-516,/)1)'3 )-4 7. $8'9'2:-4 

;'7'&-<9)' 0,' )19 =7.-0* 2)1 >'8µ:?' )-4 $9'(.1&@)* ;'8101)* 

)-4 Aµ*µ')-3 #1B'9,7C9 D.=7)&-9,7C9 E(-.-0,2)C9 7', 

F.1&-6-&,7*3 )-4 F'9=(,2)1µ:-4 F')&C9 2)- 09@2),7/ '9),7=:µ=9- 

«D.=7)&-9,7* µ= Gµ6'21 2)-9 H16,'7/ IB=?,'2µ/». 

 

&'.:  ( )*’ %$+,µ. *$-#. 3077 / 19.5.2014 .*+/#012 #34 5$%µµ%#.6%4 #0) 

78(9&! *0) %:0$" /#0; 0$+/µ< #0) =,%;%/60) &><?$%, @%,3A3#2 #0) 

7µ2µ%#04 (1.>#$01<A-; 83'%;+>B; >%+ 7.';010A6%4 9*010A+/#B; #34 

!01)#.';+>24 &'0124 #0) !%;.*+/#3µ60) !%#$B;, -4 %C+010A3#2 #34 

)*0D3:+<#3#%4 #0) >. =,%;%/60) @%>%$0E;#% A+% #3; .>10A2 /#3 

F%,µ6?% #0) =;%*13$-#2 @%,3A3#2 #0) 7µ2µ%#04 83'%;+>B; 

(1.>#$0;+>B; 9*010A+/#B; >%+ !13$0:0$+>24 (78(9&!) #0) 

!%;.*+/#3µ60) !%#$B; /#0 A;-/#+>< %;#+>.6µ.;0 «(1.>#$0;+>2 µ. 

Gµ:%/3 /#0; H3:+%>< &'.?+%/µ<». 

 

&. /);I'.+% #0) %;-#I$- /'.#+>0E, 1%µF";0;#%4 )*<D3 #% /#0+'.6% *0) *.$+I'0;#%+ 

/#o; )*0F13,I;#% :">.10 ?+>%+010A3#+>B; >%+ >%#<*+; µ.1I#34 >%+ %C+01<A3/34 

#0) I$A0) #0) )*0D3:60), >%,B4 >%+ #34 <134 .*+/#3µ0;+>24, ?+?%>#+>24 >%+ 

.$.);3#+>24 ?$%/#3$+<#3#"4 #0), /%4 A;-$6J- #% .C24: 

 

!"#$!%&'()%*+!"',-#+
78(8#!9:;3'6/:4&<+!=%>#+.3?+!3#.!7;>+/:/&@#)!AB/:/&.-'?+!

C/:D';>+.3(!2>/:(!E!C#+;B.-'%8./FB/:%!
GHI!JK!C,'6#!

7%:1!GHLJ!MMHLHN!O!PQR!GHLJ!MMHSGT!

UVWX!YYY1VZV1[\Q]^Q_1`^a_bcd^Q_ 
eEfQghX!_bcd^Q_i[\Q]^Q_1`^!



K >. @%>%$0E;#%4 I1%F. #0 L6*1-µ% #0) (1.>#$01<A0) 83'/>0E %*< #0 7µ2µ% 

(1.>#$01<A-; 83'%;+>B; >%+ 7.';010A6%4 9*010A+/#B; #0) !%;.*+/#3µ60) 

!%#$B; #0 1998 >%+ #0 L+?%>#0$+>< L6*1-µ% %*< #0 6?+0 7µ2µ% #0 2004. =*< #0 

2006 I-4 >%+ /2µ.$% I'.+ ?+?"C.+ 2 ?+?"/>.+ /#0 7µ2µ% !13$0:0$+>24 µ. 

.:%$µ0AI4 /#3 M+0N%#$+>2 #0) !%;.*+/#3µ60) @.;#$+>24 O11"?%4 (;. !%;.*+/#2µ+0 

P.//%16%4), /#0 78(9&! #0) !%;.*+/#3µ60) !%#$B; /#0 !.&. !13$0:0$+>24 #0) 

O113;+>0E =;0+>#0E !%;.*+/#3µ60) >%+ /#% 7µ2µ%#% 7.';010A6%4 !13$0:0$+>24 & 

731.*+>0+;-;+B; >%+  O:%$µ0AB; !13$0:0$+>24 /#3; K+>0;0µ6% >%+ /#3 L+06>3/3 

#0) 7OQ Q0;6-; R2/-;. =*< #0; L.>IµF$+0 #0) 2011 )*3$.#.6 -4 O*6>0)$04 

@%,3A3#24 #0) 7µ2µ%#04 L+06>3/34 O*+'.+$2/.-; (*. O:%$µ0AB; !13$0:0$+>24 

/#3 L+06>3/3 >%+ /#3; K+>0;0µ6%) #0) 7OQ Q0;6-; R2/-; µ. A;-/#+>< %;#+>.6µ.;0 

«=$'+#.>#0;+>I4 O;/-µ%#-µI;-; 9*010A+/#+>B; &)/#3µ"#-;» (SO@ #.5’/1123/22-

12-2011). 

 

K+ >E$+0+ "C0;.4 #0) .$.);3#+>0E #0) I$A0) .6;%+ 0 /'.?+%/µ<4 D3:+%>B; 

010>13$-µI;-; >)>1-µ"#-; (VLSI) >%+ /)/#3µ"#-; '%µ3124 >%#%;"1-/34, 0 

/'.?+%/µ<4 .*+#%');#B; A+% .;/-µ%#-µI;% /)/#2µ%#%, 0 /'.?+%/µ<4 >)>1-µ"#-; 

A+% ?0>+µ2 (design for testability), >%,B4 >%+ 3 %$'+#.>#0;+>2 / /'.?+%/µ<4 

)*010A+/#+>B; /)/#3µ"#-;. 

 

70 I$A0 #0) )*0D3:60) .µ*6*#.+ /#0 A;-/#+>< %;#+>.6µ.;0 «(1.>#$0;+>2 µ. 

Gµ:%/3 /#0; H3:+%>< &'.?+%/µ<». G'.+ /)AA$"D.+ 16 .$A%/6.4 /. .*+/#3µ0;+>" 

*.$+0?+>" µ. >$6/3 >%+ 51 ?3µ0/+.E/.+4 /. *$%>#+>" ?+.,;B; .*+/#3µ0;+>B; 

/);.?$6-;. O*6/34 I'.+ /)µµ.#"/'.+ /#3 /)AA$%:2 / .*+µI1.+% 1 F+F160) >%+ 4 

>.:%1%6-; F+F16-;, >%,B4 >%+ /#3 µ.#":$%/3 1 F+F160). @%#" #3; #.1.)#%6% 

*.;#%.#6% (2009-/2µ.$%) I'.+ ?3µ0/+.E/.+ 6 .$A%/6.4 /. .*+/#3µ0;+>" *.$+0?+>" µ. 

>$6/3 >%+ 9 ?3µ0/+.E/.+4 /. *$%>#+>" ?+.,;B; .*+/#3µ0;+>B; /);.?$6-;. 9*"$'0); 

*.$+//<#.$.4 %*< 410 %;%:0$I4 (/Eµ:-;% µ. #0 Google Scholar) /#0 ?3µ0/+.)µI;0 

I$A0 #0), 0+ 295 %*< #+4 0*06.4 %:0$0E; /#3; #.1.)#%6% *.;#%.#6%, A.A0;<4 *0) 

/);.*"A.#%+ #3; %)C%;<µ.;3 ?+.,;2 %;%A;B$+/3 #0) I$A0) #0). ( *0+<#3#% #0) 

I$A0) .6;%+ )D312, <*-4 >%#%?.+>;E.#%+ %*< #0 .*6*.?0 #-; *.$+0?+>B; (QOOO, QO7, 

Elsevier, Springer) >%+ /);.?$6-; /#% 0*06% >%#" #0 µ.A%1E#.$0 *0/0/#< #0)4  I'.+ 

?3µ0/+.),.6. ( ?+.,;24 %;%A;B$+/3 #0) I$A0) #0) >. @%>%$0E;#% /)µ*13$-µ%#+>" 

#.>µ3$+B;.#%+ %*< #0 A.A0;<4 <#+ %) /);.+/:I$.+ -4 >$+#24 (reviewer) /. *12,04 



IA>$+#-; .*+/#3µ0;+>B; *.$+0?+>B; >%+ ?+.,;B; /);.?$6-;, F) /)µµ.#I'.+ /. 

#.';+>I4 >%+ 0$A%;-#+>I4 .*+#$0*I4 /3µ%;#+>0E %$+,µ0E ?+.,;B; .*+/#3µ0;+>B; 

/);.?$6-;, A) /)µµ.#I'.+ 2 I'.+ /)µµ.#"/'.+ -4 µI104 #-; .*+#$0*B; /E;#%C34 4 

?+.,;B; *.$+0?+>B;. 

 

K >. @%>%$0E;#%4 ?+%,I#.+ .*6/34 .µ*.+$6% /#3; .*6F1.D3 :0+#3#B;, >%,B4 I'.+ 

.*+F1ID.+ 1 8.#%*#)'+%>2 >%+ 29 L+*1-µ%#+>I4 .$A%/6.4. &3µ%;#+>2 .6;%+ >%+ 3 

/)µµ.#0'2 #0) /. /);.$A%/6.4 µ. .$.);3#+>I4 0µ"?.4 /#0; %>%?3µ%N>< 'B$0, %11" 

>%+ /#0; 'B$0 #-; .*+'.+$2/.-; )D3124 #.';010A6%4 #0) ./-#.$+>0E >%+ #0) 

.C-#.$+>0E. 

 

K >. @%>%$0E;#%4 ?+%,I#.+ 6.#2 ?+0+>3#+>2 .µ*.+$6% -4 !$0N/#"µ.;04 #0) 7µ2µ%#04 

O:%$µ0AB; !13$0:0$+>24, #0) 7µ2µ%#04 L+>#E-;, #-; O$A%/#3$6-; >%+ #34 

M+F1+0,2>34 #0) 7OQ /#0 0*060 )*3$.#.6. O*6/34 %C+0/3µ.6-#3 .6;%+ 3 ?+0+>3#+>2 

.µ*.+$6% %*< #3; ?+"$>.+%4 .;<4 I#0)4 )*3$./6% #0) -4 L+.),);#2 &#$%#3A+>0E 

&'.?+%/µ0E & =;"*#)C34 #0) O*+/#3µ0;+>0E !"$>0) !%#$B;. ( ?+0+>3#+>2 >%+ 

.$.);3#+>2 .µ*.+$6% .;+/'E.#%+ >%+ %*< #3 /)µµ.#0'2 #0) /. *12,04 .$.);3#+>B; 

>%+ %;%*#)C+%>B; *$0A$%µµ"#-;, .,;+>B; >%+ .)$-*%N>B;. 7I104, I'.+ %;%*#EC.+ 

/3µ%;#+>2 /)µF0)1.)#+>2 >%+ .*+/#3µ0;+>2 ?$%/#3$+<#3#% µI/- #34 /)µµ.#0'24 

#0) /. ?+.,;.64 >%+ .,;+>I4 .*+#$0*I4 >%+ .*+/#3µ0;+>I4 >0+;<#3#.4, µ. 

/3µ%;#+><#.$3 .>.6;3 #0) QOOO A+% #3; 0*06% I'.+ 1"F.+ >%+ ?+%>$6/.+4. 

 

70 ?+?%>#+>< #0) I$A0 /#3; #$+#0F",µ+% .>*%6?.)/3 µ.#" #3 12D3 #0) L+?%>#0$+>0E 

L+*1Bµ%#04 (2004) *.$+1%µF";.+ #3 ?+?%/>%16% /. *$0*#)'+%>< .*6*.?0 #-; 

µ%,3µ"#-; «=$'+#.>#0;+>2 9*010A+/#B;», «H3:+%>2 &'.?6%/3», «(1.>#$0;+>2 QQ 

(H3:+%>" (1.>#$0;+>")», «8+>$0.*.C.$A%/#I4 – 8+>$0.1.A>#I4», «(1.>#$0;+>" 

9D31B; &)';0#2#-;», «Q%#$+>" (1.>#$0;+>"», «L6>#)% (/9» /#0 !%;.*+/#2µ+0 

&#.$."4 O11"?%4, /#0 O113;+>< =;0+>#< !%;.*+/#2µ+0 >%+ /#0 7OQ Q0;6-; R2/-;. 

8. F"/3 #% %;-#I$-, #0 ?+?%>#+>< I$A0 #0) >. @%>%$0E;#% .6;%+ +>%;0*0+3#+>< >%+ 

.µ*6*#.+ /#0 A;-/#+>< %;#+>.6µ.;0 #34 ,I/34. 

  

&)µ*.$%/µ%#+>", /Eµ:-;% µ. #3; *$03A3,.6/% *%$0)/6%/3–%C+01<A3/3: (%) 3 

.$.);3#+>2 ?$%/#3$+<#3#% #0) >. @%>%$0E;#% .6;%+ /3µ%;#+>2 *0+0#+>", %11" >%+ 

*0/0#+>", (F) #0 .$.);3#+>< >%+ ?+?%>#+>< I$A0 #0) .;#"//.#%+ /#0 %;#+>.6µ.;0 #34 



)*< *$0>2$)C3 ,I/34  «(1.>#$0;+>2 µ. Gµ:%/3 /#0; H3:+%>< &'.?+%/µ<», (A) #0 

.$.);3#+>< #0) I$A0 I'.+ /)µF"1.+ /#3; #.';010A+>2 *$<0?0 >%+ I'.+ #E'.+ ?+.,;0E4 

%;%A;B$+/34, <*-4 *$0>E*#.+ %*< #0; %$+,µ< #-; .#.$0%;%:0$B; >%+ #3 /)µµ.#0'2 

#0) /. ?+.,;.64 #.';+>I4 .*+#$0*I4 >%+ /. /Bµ%#% >$+#B; ?+.,;B; .*+/#3µ0;+>B; 

/);.?$6-; >%+ *.$+0?+>B;, (?) #0 ?+?%>#+>< #0) I$A0 /#3; #$+#0F",µ+% .>*%6?.)/3 

.6;%+ %C+0/3µ.6-#0 >%+ .;#"//.#%+ /#0 %;#+>.6µ.;0 #34 ,I/34.  

 

O*0µI;-4, #0 /);01+>< I$A0 #0) >. @%>%$0E;#%, 3 .*+/#3µ0;+>2 #0) >%#"$#+/3, 3 

?);%µ+>2 #0) >%+ 3 *0+<#3#% #0) '%$%>#2$% #0), /Eµ:-;% µ. #3; *$0/-*+>2 "*0D3 

#0) )*0A$":0;#%, #.>µ3$+B;0); #3; .CI1+C2 #0) /#0 %>%?3µ%N>< *.$+F"110; #0) 

78(9&!. 

 

 

 

 
=,%;"/+04 &><?$%4 

@%,3A3#24 !%;.*+/#3µ60) !%#$B; 
 

 


