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Resumen  

H$+2$ 4$<1 7*<*+ $I*+ )$+ $+3J%$2#($+ /1 
1+2(#<2#($+ /1 <*87#2$/*(1+ %* <*%2187)$K$% 
7(;<23<$+ /1 )$K*($2*(3*? 61 41<4*, 1% )$ 
@%3.1(+3/$/ 0*)32A<%3<$ /1 B$)1%<3$ L@0BM )*+ 
7)$%1+ /1) NO :#1(*% )*+ 7(381(*+ 5#1 )$+ 
3%<*(7*($(*%? P$ 8$=*(Q$ /1 )$+ #%3.1(+3/$/1+ 
1)$K*($(*% 1+2$+ 7(;<23<$+ 1% #%$+ <*%/3<3*%1+ 
7(1<$(3$+ 1% <#$%2* $ 3%:($1+2(#<2#($ L*(/1%$/*(1+, 
1%2*(%*+ /1 +38#)$<3R%, 1%2(1%$/*(1+ )RJ3<*+, 
7#1+2*+ /1 2($K$E*, 12<?M? S 81/3/$ 5#1 )*+ 
15#37*+ 4$% J$%$/* 1% 7*21%<3$ = .1)*<3/$/, )$ 
8$=*(Q$ /1 1+2*+ 7#1+2*+ /1 2($K$E* 4$% 5#1/$/* 
/1+:$+$/*+ = *K+*)12*+ 7$($ #23)3T$( )*+ 1%2*(%*+ 
/1 +38#)$<3R% <$+3 7(*:1+3*%$)1+ 5#1 1U3+21% 4*= 
1% /Q$? 0*( *2($ 7$(21, )*+ %#1.*+ 7)$%1+ /1 1+2#/3* 
5#1 +1 1+2;% 7*%31%/* 1% 8$(<4$ 1% )$ 8$=*(Q$ /1 
)$+ #%3.1(+3/$/1+ 1+7$I*)$+ *:(1<1% #% 1U<1)1%21 
1+<1%$(3* 7$($ )$ 7(17$($<3R% /1 %#1.$+ 7(;<23<$+ 
=V* $/$72$<3R% /1 )$+ =$ 1U3+21%21+ $ 1+2$+ %#1.$+ 
41(($831%2$+? 
>% 1) 7(1+1%21 2($K$E* +1 7(1+1%2$ )$ 1.*)#<3R% /1 
#%$ 7(;<23<$ 5#1 4$ 8$%21%3/* )*+ <*%<172*+ 
21R(3<*+ 71(* 5#1 +1 4$ $/$72$/* $ )*+ %#1.*+ 
$.$%<1+ 21<%*)RJ3<*+, 5#1 1% 7(3%<373*, %* 
/3:1(3(;% 8#<4*, /1 )*+ 5#1 #23)3T$(;% )*+ :#2#(*+ 
3%J1%31(*+? 

1.  Introducción 

>% )$+ 1%+1I$%T$+ /1 9%J1%31(Q$ 9%:*(8;23<$, )$ 
(1$)3T$<3R% /1 7(;<23<$+ 5#1 387)35#1% 1) 1+2#/3* 
/1 <*87*%1%21+ /1 #% <*87#2$/*( (15#31(1, 1% 
J1%1($), )$ #23)3T$<3R% /1 #%$ 41(($831%2$ /1  
+38#)$<3R% /3J32$)? >) -*:2W$(1 /1 +38#)$<3R% +1 
4$ <*%.1(23/* #%$ 41(($831%2$ /1 387*(2$%<3$ 

<(1<31%21 =$ 5#1 +# <$(;<21( .3+#$) $=#/$ = 
(1:#1(T$ )$ <*87(1%+3R% /1 )*+ <*%<172*+ 21R(3<*+ 
7(1.3$81%21 2($2$/*+ 1% <)$+1+ 8$J3+2($)1+ = 
+183%$(3*+, = <*8* <*%+1<#1%<3$ 1E1(<1 /1 
1)181%2* <$2$)3T$/*( /1+71(2$%/* 1% 1) $)#8%* 1) 
3%21(A+ 7*( )$ 8$21(3$? 
>+2$+ <$($<21(Q+23<$+ +1 4$<1% 1+71<3$)81%21 
.3+3K)1+ <#$%/* /3<4$+ 41(($831%2$+ 4$% +3/* 
/3+1I$/$+ <*% <$(;<21( /3/;<23<*? -3% 18K$(J*, )$+ 
41(($831%2$+ /3/;<23<$+ 231%1% <*8* 8$=*( 
3%<*%.1%31%21 1) /3+2$%<3$831%2* /1 )$ (1$)3/$/ 
<*% (1+71<2* $ *2($+ 41(($831%2$+ <*% 
<$($<21(Q+23<$+ 7(*:1+3*%$)1+ /1 1)1.$/* <*+21 
#23)3T$/$+ 1% )$+ 187(1+$+? 
'*% $) $.$%<1 21<%*)RJ3<* = )$ 3%<*(7*($<3R% 
8$+3.$ /1) 0' <*8* 1)181%2* 3%/3+71%+$K)1 1% )$ 
(1$)3T$<3R% /1 )$+ 7(;<23<$+ /1 )$K*($2*(3* 1% 
<$((1($+ /1 9%J1%31(Q$, )$+ 187(1+$+ /1 -*:2W$(1 
7(*:1+3*%$) *:(1<1% .1(+3*%1+, 5#1 $/18;+ /1 
<*87$(23( <$($<21(Q+23<$+ <*% +#+ X41(8$%$+ 
7(*:1+3*%$)1+Y, 231%1% <$($<21(Q+23<$+ 1/#<$23.$+ $ 
#% K$E* <*+21 5#1 )$+ 4$<1% 1+71<3$)81%21 
$2($<23.$+ 7$($ +# #23)3T$<3R% /*<1%21?  
P$ +1)1<<3R% /1 )$ 41(($831%2$ /1 +38#)$<3R% %* 
+#1)1 +1( 2$(1$ :;<3), =$ 5#1 +1 231%1% 5#1 /$( #%$ 
+1(31 /1 <3(<#%+2$%<3$+ 7$($ 5#1 +# #+* (17*(21 )*+ 
K1%1:3<3*+ 5#1 /1 1))$+ +1 1+71($%? S+383+8* 
/3<4* -*:2W$(1 /1K1 +1( $/1<#$/* $) %3.1) /1) 
<*%*<3831%2* = 7(17$($<3R% /1) $)#8%*, $+Q <*8* 
$ )*+ 15#37*+ /3+7*%3K)1+? 0*( *2($ 7$(21, +3 +1 
<*%+3/1($ 5#1 1) <3<)* /1 7(17$($<3R% = $E#+21 /1 
7(;<23<$+ /1 )$K*($2*(3* +#1)1 +1( /1 .$(3*+ $I*+, 
#%$ 1)1<<3R% 15#3.*<$/$ %*+ (12($+$(Q$ /1 :*(8$ 
387*(2$%21? 
>% 1+21 2($K$E*, )*+ $#2*(1+ 7(1+1%2$% )$ 1.*)#<3R% 
1% 1) #+* /1 /*+ 41(($831%2$+ /1 +38#)$<3R% 
/3:1(1%21+ 1% )$+ $+3J%$2#($+ /1 >+2(#<2#($+ /1 
'*87#2$/*(1+, /1 )$+ 232#)$<3*%1+ /1 9%J1%31(Q$ 
9%:*(8;23<$ /1 )$ @%3.1(+3/$/ 0*)32A<%3<$ /1 



B$)1%<3$? >% 7$(23<#)$( +1 <*%21U2#$)3T$ #%$ 
7(;<23<$ /1 )$K*($2*(3* 1% 1) 1%2*(%* /1 /*+ 7)$%1+ 
/1 1+2#/3* /3:1(1%21+? P*+ 7)$%1+ /1) NO = )*+ 
7)$%1+ /1 Z[[\?  
>% )*+ 7)$%1+ /1) NO +1 +1)1<<3*%R <*8* 
41(($831%2$ /1 +38#)$<3R% #%$ 41(($831%2$ 
1/#<$23.$ /1%*83%$/$ Computer Assited 
Simulation for Circuits Análisis & Design 
L'S-'S6M ]\^, <*% <$($<21(Q+23<$+ /3+2$%21+ /1 
41(($831%2$+ 7(*:1+3*%$)1+, 71(* 5#1 +1 $/$72$K$ 
K$+2$%21 K31% %* +*)$81%21 $ )$ :*(8$<3R% /1 )*+ 
$)#8%*+ +3%* 2$8K3A% $ )$ 7*21%<3$ /1 )*+ 15#37*+ 
/3+7*%3K)1+? 
>% )*+ 7)$%1+ /1 Z[[\ +1 4$ *72$/* 7*( #%$ 
.1(+3R% 1/#<$23.$ /1 #%$ 41(($831%2$ 7(*:1+3*%$) 
/1%*83%$/$ _9P9`_ ]Z^ 5#1 7(1+1%2$ 
<$($<21(Q+23<$+ 3%21(1+$%21+ %* +*)$81%21 7$($ 
$+3J%$2#($+ /1 7(381( <#(+* +3%* 2$8K3A% 7$($ 
$+3J%$2#($+ 1+71<Q:3<$+ /1 <#(+*+ $.$%T$/*+? 
S#%5#1 /3<4$ 41(($831%2$ +1 1%<#1%2($ 
$<2#$)81%21 1% :$+1 /1 387)$%2$<3R%, 4$= #% 
<*87(*83+* 1%2(1 )*+ 7(*:1+*(1+ 7*( 7*%1()$ 1% 
8$(<4$ /#($%21 1+21 <#(+* 1 3( #23)3T;%/*)$ 1% )$+ 
+#<1+3.$+ $+3J%$2#($+?  
>) 7(1+1%21 2($K$E* +1 *(J$%3T$ <*8* +3J#1? >% 1) 
$7$(2$/* Z +1 7(1+1%2$% )*+ <*%21%3/*+ 21R(3<*+ /1  
)$ 7(;<23<$ 1E187)* /1/3<$/$ $ )$ 387)181%2$<3R% 
/1 #% K$%<* /1 (1J3+2(*+? S <*%23%#$<3R% 1% )*+ 
$7$(2$/*+ a = O +1 7(1+1%2$ K(1.181%21 )$ 
387)181%2$<3R% /1 /3<4$ 7(;<23<$ #23)3T$%/* 1) 
'S-'S6 = 1) _9P9`_ (1+71<23.$81%21? >) 
2($K$E* 21(83%$ <*87$($%/* $8K$+ 41(($831%2$+ = 
7(1+1%2$%/*, 1% K$+1 $ )$ 1U71(31%<3$ /1 )*+ 
$#2*(1+, $)J#%$+ /1 )$+ <*%<)#+3*%1+ /1) 2($K$E*? 

2. Práctica ejemplo: el banco de registros 

P$ 7(;<23<$ +*K(1 )$ 5#1 %*+ <1%2($(18*+ 1% 1+21 
2($K$E* 1+ )$ 387)181%2$<3R% /1 #% K$%<* /1 
(1J3+2(*+? H18*+ +1)1<<3*%$/* 1+2$ 7(;<23<$ %* 
+*)$81%21 7*( 5#1 +# /3+1I* (15#31(1 /1 <*%<172*+ 
7(1.3$81%21 2($2$/*+ 1% 218$+ /1 /3+1I* /3J32$) 
2$)1+ <*8* )*+ b#)237)1U*(1+ = 61<*/3:3<$/*(1+, 
+3%* $/18;+ 7*(5#1 +1(; #% 1)181%2* /1 1+71<3$) 
387*(2$%<3$ 1% 1) /3+1I* /1 (#2$ /1 /$2*+ = #%3/$/ 
/1 <*%2(*) /1) 7(*<1+$/*( 5#1 +1 #23)3T$ 1% 2*/$+ 
)$+ 1%+1I$%T$+ (1)$<3*%$/$+ <*% )$ >+2(#<2#($ /1) 
'*87#2$/*(? 
@% K$%<* /1 (1J3+2(*+ 1+ #% <3(<#32* 5#1 
7(*7*(<3*%$ #% <*%E#%2* /1 (1J3+2(*+, $ )*+ <#$)1+ 

+1 7#1/1 $<<1/1( 7$($ 8*/3:3<$( 1) <*%21%3/* /1 
<#$)5#31($ /1 1))*+, *71($<3R% 5#1 (1<3K1 1) 
%*8K(1 /1 1+<(32#($, * 7$($ $.1(3J#$( 1) 1+2$/* /1 
)*+ K31+2$K)1+ /1 #% /121(83%$/* (1J3+2(*? >+2$ 
c)238$ *71($<3R% (1<3K1 1) %*8K(1 /1 )1<2#($?  
>+2$+ /*+ *71($<3*%1+ +1 7#1/1% 387)181%2$( /1 
/3+23%2$+ :*(8$+, $ <*%23%#$<3R% +1 /12$))$ #%$ 
7*+3K)1 387)181%2$<3R%, 0$($ 8;+ 3%:*(8$<3R% +1 
7#1/1 <*%+#)2$( ]O^? 
 
2.1. ?peración de escritura 
 
P$ d3J#($ \ 3)#+2($ #% 7#1(2* /1 1+<(32#($ 1% #% 
K$%<* /1 (1J3+2(*+, #23)3T$%/* #% /1<*/3:3<$/*(? 
0$($ 1+<(3K3( 1% #% (1J3+2(*, +1 1%.Q$ 1) /$2* /1 n 
K32+ 5#1 +1 /1+1$ 1+<(3K3(, $ 2*/*+ )*+ (1J3+2(*+ 5#1 
<*%+232#=1% 1) K$%<*, 7*( #% <*%E#%2* /1 n )Q%1$+ 
5#1 <*%+232#=1% 1) K#+ /1 /$2*+?  
 
 

 
 

d3J#($ \? 987)181%2$<3R% /1 #% <3(<#32* /1 1+<(32#($ 1% 
#% K$%<* /1 (1J3+2(*+ 81/3$%21 #% /1<*/3:3<$/*( 

 



0$($ +1)1<<3*%$( 1% 5#A (1J3+2(* +1 /1+1$ 1+<(3K3(, 
+1 #23)3T$ #% /1<*/3:3<$/*( K3%$(3* /1 m $ 2m? -1 
#23)3T$% m )Q%1$+ 7$($ 3%/3<$( )$ /3(1<<3R% /1) 
(1J3+2(* A9(Am-1Am-2...A1A0) L%c81(* /1 
(1J3+2(*M +*K(1 1) 5#1 +1 /1+1$ 1+<(3K3(? >+2$+ m 
)Q%1$+ <*%+232#=1% 1) K#+ /1 /3(1<<3*%1+, = +1 
<*%1<2$(;% $ )$+ m 1%2($/$+ /1) /1<*/3:3<$/*(? 
>+2$+ )Q%1$+ /1 1%2($/$ $<23.$(;% c%3<$81%21 #%$ 
/1 )$+ 2m +$)3/$+ /1) /1<*/3:3<$/*(?  
'*8* <$/$ #%$ /1 )$+ +$)3/$+ 1+2; <*%1<2$/$ $ #% 
(1J3+2(*, )$ +$)3/$ $<23.$ /1) /1<*/3:3<$/*( 
4$K3)32$(; 1) (1J3+2(* +*K(1 1) 5#1 +1 /1+1$ 1+<(3K3(? 
>% 1+2*+ 8*81%2*+, )*+ K31+2$K)1+ /1) (1J3+2(* 
<$8K3$(;% +# <*%21%3/* +3 )$+ )Q%1$+ /1) K#+ /1 
/$2*+ <*%1<2$/$+ $ +#+ 1%2($/$+ $+Q )* 3%/3<$%? 
eK+A(.1+1 5#1 7$($ 5#1 1+2* +1$ :$<23K)1, 1) 
/1<*/3:3<$/*( /1K1 1+2$( $<23.*f 7*( )* 2$%2* )$ 
+1I$) /1 4$K3)32$<3R%  $<2c$ <*8* #%$ +1I$) /1 
<*%2(*) 5#1 <#$%/* 1+2; $<23.$ 4$K3)32$ )$ 1+<(32#($? 
 

2.1. ?peración de lectura 
 
>% )$ d3J#($ Z +1 4$ $I$/3/* #% 8#)237)1U*( 5#1 
$<2c$ <*8* 7#1(2* /1 )1<2#($ +*K(1 1) K$%<* /1 
(1J3+2(*+? 
S/18;+, +1 4$% (17(1+1%2$/* )$+ m )Q%1$+ 5#1 
<*%+232#=1% 1) K#+ /1 /3(1<<3*%1+ 81/3$%21 #%$ 
+*)$ )Q%1$, (1)$23.$81%21 $%<4$, 5#1 (17(1+1%2$ 1) 
K#+? P$+ +$)3/$+ /1 )*+ (1J3+2(*+ +1 1%<#1%2($% 
71(8$%1%2181%21 1%.3$%/* +# 1+2$/* $) 
8#)237)1U*(? 0$($ )11( 1) <*%21%3/* /1 #% 
/121(83%$/* (1J3+2(*, +1 1%.3$(; 1) %c81(* /1 
(1J3+2(* 5#1 +1 /1+1$ )11( 7*( 1) K#+ /1 
/3(1<<3*%1+, <#=$+ )Q%1$+ +1 <*%1<2$(;% $ )$+ 
1%2($/$+ /1 +1)1<<3R% /1) 8#)237)1U*(? >% 1+2*+ 
8*81%2*+, +3 1) 8#)237)1U*( +1 1%<#1%2($ 
4$K3)32$/*, )$+ n +$)3/$+ /1) 8#)237)1U*( /1 n K32+ 
Ln 8#)237)1U*(1+ /1 #% K32M, <*%21%/(;% 1) /$2* 5#1 
+1 1%<*%2($K$ 1% 1) (1J3+2(*? 
 
 
 

 
d3J#($ Z? 987)181%2$<3R% /1 #% K$%<* /1 (1J3+2(*+ #23)3T$%/* #% /1<*/3:3<$/*( <*8* 7#1(2* /1 1+<(32#($ = #% 

8#)237)1U*( <*8* 7#1(2* /1 )1<2#($



P$ (#2$ /1 /$2*+ /1) 7(*<1+$/*( 5#1 
7*+21(3*(81%21 1+2#/3$(; 1) $)#8%*, (15#1(3(; /1 
#% K$%<* /1 (1J3+2(*+ <*% #% 7#1(2* /1 1+<(32#($ = 
/*+ 7#1(2*+ /1 )1<2#($? 0$($ $I$/3( *2(* 7#1(2* /1 
)1<2#($ $) 1+5#18$ (17(1+1%2$/* 1% )$ d3J#($ Z 
+387)181%21 4$K(; 5#1 <*%1<2$( )$+ +$)3/$+ /1 )*+ 
(1J3+2(*+ $ *2(* 8#)237)1U*(, 5#1 $<2#$(; <*8* 
+1J#%/* 7#1(2*? P$ d3J#($ a 8#1+2($ )$+ 1%2($/$+ 
= +$)3/$+ /1) K$%<* /1 (1J3+2(*+ $ 387)181%2$(?  
 

 
d3J#($ a? >%2($/$+ = +$)3/$+ /1 #% K$%<* /1 (1J3+2(*+, 

<*% #% 7#1(2* /1 1+<(32#($ = /*+ 7#1(2*+ /1 )1<2#($ 
 
 
3. RealiAación de la práctica con CADCAD 
 
3.1. Descripción del Programa 
 
>% )*+ 7)$%1+ /1) NO +1 #23)3T* $87)3$81%21 1) 
7(*J($8$ 'S-'S6 1% )$+ 7(;<23<$+ /1 1+2(#<2#($ 
/1 <*87#2$/*(1+? >) 7(*J($8$ 'S-'S6 1+ #% 
1%2*(%* 3%21J($/* 7$($ /3+1I* = +38#)$<3R% )RJ3<$ 
/1 <3(<#32*+ /3J32$)1+ /1 81/3$%$ <*87)1E3/$/? `* 
+1 2($2$ /1 #% 7$5#121 7(*:1+3*%$) 7$($ /3+1I* /1 
<3(<#32*+, +3%* 5#1 1+ #%$ 41(($831%2$ /3/;<23<$, 
<*% #% 23187* 8Q%38* 1+238$/* 1% #%$+ 2(1+ 
4*($+ 7$($ :$83)3$(3T$(+1 <*% 1) 1%2*(%*? >% 1+2$ 
:$+1 /1 $7(1%/3T$E1 +1 7)$%3:3<$K$% #%$ +1(31 /1 
1E1(<3<3*+ /3+1I$/*+ 7*( 1) 7(*:1+*( = 5#1 
71(832Q$% 3( <*%*<31%/* 1) 7(*J($8$ 831%2($+ +1 
<*%+2(#Q$% 1)181%2*+ c23)1+ 7$($ 7(;<23<$+ 
7*+21(3*(1+? 
>+2$ 7(;<23<$ <#87)Q$ #%$ /*K)1 :#%<3R%, 7*( #%$ 
7$(21 +1(.Q$ 7$($ 3%2(*/#<3( $) $)#8%* 1% 1) 

<*%*<3831%2* /1 )$ 41(($831%2$, = $/18;+ +1 
387)181%2$K$% <3(<#32*+ 5#1 7*+21(3*(81%21 +1 
#23)3T$K$% 1% )$ <*%+2(#<<3R% /1) 7(*<1+$/*(? 
P*+ (15#1(3831%2*+ H$(/W$(1 /1) 7(*J($8$ +*% 
8Q%38*+, $#%5#1 4$<1 $)J#%*+ $I*+ 1+2*+ 1($% #% 
handicap, 4*= 1% /Q$ 4$% 7$+$/* $ #% +1J#%/* 
7)$%* 21%31%/* 1% <#1%2$ )$+ <$($<21(Q+23<$+ /1 )*+ 
15#37*+ /1 )$K*($2*(3*? 0*( *2($ 7$(21 +# 1E1<#<3R% 
K$E* 1%2*(%* 6e-, = +# %* /3+7*%3K3)3/$/ 1% 
)3<1%<3$ )3K(1 (17(1+1%2$% $)J#%*+ /1 +#+ 8$=*(1+ 
3%<*%.1%31%21+? P$ d3J#($ O 8#1+2($ 1) 1%2*(%* /1 
2($K$E* /1 )$ 41(($831%2$ 'S-'S6? 

 
 

d3J#($ O? 0$%2$))$ 7(3%<37$) /1 'S-'S6 
 
6$/* 5#1 'S-'S6 1+ #% 7(*J($8$ 5#1 +1 
1E1<#2$ 1% 1%2*(%* b-6e-, 7$($ )$ +1)1<<3R% /1 
)$+ /3+23%2$+ :#%<3*%1+ /1) 1%2*(%*, 'S-'S6 
#23)3T$ #% <*%E#%2* /1 81%c+ *(J$%3T$/*+ 1% 
+1<#1%<3$? 0$($ 4$<1( $7$(1<1( )*+ 81%c+ +*K(1 )$ 
.1%2$%$ /1 2($K$E* K$+2$ 7#)+$( 1) K*2R% /1(1<4* 
/1) ($2R%? >) 7(381( 81%c 5#1 $7$(1<1 1+ 1) 81%c 
7(3%<37$) (main menu). P$ +1)1<<3R% /1 <#$)5#31($ 
/1 +#+ *7<3*%1+ 4$<1 $7$(1<1( #% +1J#%/* 81%c 
7$($ /3<4$ *7<3R% = $+Q +#<1+3.$81%21 :*(8$%/* 
#%$ <$/1%$, <*8* +1 8#1+2($ $ <*%23%#$<3R%? 
 

d3J#($ g? -1<#1%<3$ /1 81%c+ 1% 'S-'S6 
 



3.2. Implementación del Fanco de Registros 
 
'*8* 1) 'S-'S6 %* *:(1<1 %3%Jc% K$%<* /1 
(1J3+2(*+ <*8* <*87*%1%21, +1 /1K1(; <*%+2(#3( 
<*%1<2$%/* 1%2(1 +3 )*+ /3:1(1%21+ 1)181%2*+ 
%1<1+$(3*+? @%$ .1T <*%+2(#3/*, 1) 'S-'S6 
*:(1<1 )$ 7*+3K3)3/$/ /1 1%<$7+#)$( 1) <3(<#32* 
(1$)3T$/* 7$($ +# 7*+21(3*( #23)3T$<3R% 1% <3(<#32*+ 
/1 8$=*( <*87)1E3/$/?  
P*+ 7$+*+ J1%1($)1+ 7$($ )$ 387)181%2$<3R% /1 
<#$)5#31( <3(<#32* 1% J1%1($) = /1) K$%<* /1 
(1J3+2(*+ 1% 7$(23<#)$( +*% )*+ +3J#31%21+C \M 
9/1%23:3<$<3R% /1 )*+ <*87*%1%21+ %1<1+$(3*+, ZM 
h1$)3T$<3R% /1 )$+ <*%1U3*%1+f OM -38#)$<3R% = 
<3(<#32* /1 7(#1K$ /1) <3(<#32*? i1%31%/* 1% 
<#1%2$ )$ /1+<(37<3R% /1) K$%<* /1 (1J3+2(*+ /1) 
$7$(2$/* Z, )$ d3J#($ j 8#1+2($ #%$ 7*+3K)1 
387)181%2$<3R% /1 #% K$%<* /1 (1J3+2(*+ /1 *<4* 
(1J3+2(*+ /1 \j K32+ <$/$ #%*? 
'*8* +1 7#1/1 *K+1(.$(, )$ *71($<3R% /1 )1<2#($ 
+1 4$ 387)181%2$/* <*% /*+ b#)237)1U*(1+? P$ 
*71($<3R% /1 1+<(32#($ +1 4$ 387)181%2$/* +1 4$ 
(1$)3T$/* #23)3T$%/* #% 618#)237)1U*( /1K3/* $ 
5#1 1) 'S-'S6 %* 3%<*(7*($ 61<*/3:3<$/*(1+? >) 
$)#8%* <*%*<1 )$ 15#3.$)1%<3$ 1U3+21%21 1%2(1 
61<*/3:3<$/*(1+ = 618#)237)1U*(1+? 
 
 

3.3. Circuito de prueba 
 
61 <$($ $ )$ +38#)$<3R% = 7(#1K$ /1) K$%<* /1 
(1J3+2(*+, )$ d3J#($ k 8#1+2($ 1) <3(<#32* /1 7(#1K$ 
5#1 +1 /1K1 387)181%2$( #23)3T$%/* #%$ @%3/$/ 
S(328A23<* PRJ3<$ * SP@? -1 7#1/1 *K+1(.$( 
<*8* 1) K$%<* /1 (1J3+2(*+ +1 4$ 1%<$7+#)$/* 1% 
#% %#1.* <*87*%1%21 /1%*83%$/* K$%<* /1 
(1J3+2(*+ 5#1 +1 7#1/1 #23)3T$( 1% #% %#1.* 
<3(<#32*? >+2$ <$($<21(Q+23<$ /1 1%<$7+#)$( 
<*87*%1%21+ 1+ /1 1+71<3$) 387*(2$%<3$ /1 <$($ $ 
387)181%2$( )3K(1(Q$+ /1 <*87*%1%21+ 1+71<Q:3<*+? 
d3%$)81%21 4$= 5#1 <*81%2$( 5#1 7$($ #% 
$7(*.1<4$831%2* /1 )$+ +1+3*%1+ /1 7(;<23<$+, 
/1K1 (1$)3T$(+1 #%$ 7)$%3:3<$<3R% <*%<31%T#/$ 5#1 
(15#31(1 /1 #% 2($K$E* 7(1.3* 7*( 7$(21 /1 )*+ 
7(*:1+*(1+ /1 )$ $+3J%$2#($? >% 1+21 +1%23/* $ )*+  
$)#8%*+ /1 7(381( <#(+* +1 )1+ +#83%3+2($ #% 
7(*=1<2* 3%3<3$) /1 7$(23/$ 1% K$+1 $) <#$) 2($K$E$% 
4$+2$ *K21%1( )$ .1(+3R% /1:3%323.$? 
9%3<3$)81%21 +1 71/Q$ $) $)#8%* 5#1 (1$)3T$+1 2*/* 
1) /3+1I* <*87)12*f 71(* )$ 1U71(31%<3$ %*+ 
/18#1+2($ 5#1 %* 1+ #% K#1% 8A2*/* /3/;<23<*, =$ 
5#1 7(*/#<Q$ #%$ 7(*%2$ /1+8*23.$<3R% 1% 
$5#1))*+ $)#8%*+ 5#1 %* ))1J$K$% $ *K21%1( )*+ 
(1+#)2$/*+ 1+71($/*+? 
 

 

 
 

d3J#($ j? 987)181%2$<3R% 3%21(%$ /1 #% K$%<* /1 *<4* (1J3+2(*+ 1% 'S-'S6 



 
d3J#($ k? '3(<#32* /1 7(#1K$ /1) K$%<* /1 (1J3+2(*+ 

 
4. RealiAación de la práctica con HilinI 
 
61K3/* $ )$ 387*(2$%<3$ /1 )$ 7(;<23<$, 1% %#1+2(* 
K)*5#1 /1 7(;<23<$+, <*%+3/1($8*+ %1<1+$(3* 5#1 
)$ 7(;<23<$ <*%23%c1 (1$)3T;%/*+1? -3% 18K$(J*, 
%*+ 1%<*%2($8*+ 1% )$ %1<1+3/$/ /1 $/$72$(%*+ $ 
)$+ %#1.$+ 41(($831%2$+ 5#1 *:(1<1% #%$ 8$=*( 
7(1+1%<3$ = :#%<3*%$)3/$/? 
 
4.1. Descripción del Programa 
 
>) +38#)$/*( _9P9`_ Foundation Z?\ /1 )$ 
<*87$IQ$ _3)3%U 1+ #% 1%2*(%* 7(*:1+3*%$)  
3%21J($/* /1 /3+1I*, +38#)$<3R% = +Q%21+3+ /1 
<3(<#32*+ = H$(/W$(1 /3J32$)? >+2$ 41(($831%2$ 
3%<*(7*($ 1) )1%J#$E1 1+2;%/$( /1 /1+<(37<3R% 
4$(/W$(1 BH6P, 71(83231%/* 2$%2* 1) /3+1I* /1 
<3(<#32*+ = +3+218$+ /3J32$)1+ <*87)12*+ +3% 
/171%/1( /1 #% :$K(3<$%21 1+71<Q:3<*, <*8* +# 
387)181%2$<3R% /3(1<2$ 1% H$(/W$(1?  
P$ #23)3T$<3R% /1 #%$ 41(($831%2$ /1 2$)1+ 
<$($<21(Q+23<$+ 4$ /1 7)$%3:3<$(+1 /1 :*(8$ 
7(*J(1+3.$? >% )*+ 7)$%1+ /1 1+2#/3* /1 Z[[\, 4$= 
#% <*87(*83+* /1 7(*:1+*(1+ /1 /3+23%2$+ 
$+3J%$2#($+, 7$($ #23)3T$( 1+2$ 41(($831%2$ 
7(*J(1+3.$81%21, /1+/1 7(381(*+ <#(+*+, 4$+2$ 
<#(+*+ $.$%T$/*+ /1 /3+1I* BP-9, ))1J$%/* 
3%<)#+* $ 7(*7*%1( 0(*=1<2*+ d3%$)1+ /1 '$((1($ 
/*%/1 +1 ))1J#1% $ #23)3T$( +#+ <$($<21(Q+23<$+ 8;+ 
$.$%T$/$+? 61 1+2$ :*(8$, 1) 23187* %1<1+$(3* 
7$($ <*%*<1( = #23)3T$( )$+ <$($<21(Q+23<$+ /1 )$ 
41(($831%2$ +1 .$ /3+2(3K#=1%/* = $8*(23T$%/* 1% 
/3:1(1%21+ <#(+*+, $<*(/1 <*% )$ :*(8$<3R% 
7(*J(1+3.$ /1) $)#8%*? P$ d3J#($ l, 8#1+2($ )$ 
7$%2$))$ 7(3%<37$) /1 )$ 41(($831%2$? 0$($ )$ 
387)181%2$<3R% /1) K$%<* /1 (1J3+2(*+, +*)$81%21 

#23)3T$(18*+ 1) /3+1I* 1+5#18;23<* = )$ 
+38#)$<3R% :#%<3*%$), +3% 1%2($( 1% /12$))1+ 
1+71<Q:3<*+ /1 387)181%2$<3R% 7(*73*+ /1 <#(+*+ 
$.$%T$/*+? 

 

 
 

d3J#($ l? 0$%2$))$ 7(3%<37$) /1 _9P9`_ 
 

4.2. Implementación del Fanco de Registros 
 
S) 3J#$) 5#1 +#<1/Q$ <*% 1) 7(*J($8$ 'S-'S6, 
1) _9P9`_ %* 3%<*(7*($ #% K$%<* /1 (1J3+2(*+? >) 
7(381( 7$+* 1+ 3/1%23:3<$( )*+ <*87*%1%21+ 
%1<1+$(3*+ 1% )$+ )3K(1(Q$+ /1 _9P9`_? 0$($ 
$5#1))*+ 1)181%2*+ 5#1 %* +1 1%<#1%2(1% 
/3+7*%3K)1+ 1% )$+ )3K(1(Q$+ 7*( /1:1<2*, _9P9`_, 
3%<*(7*($ #%$ :#%<3R% /1%*83%$/$ <(1$<3R% /1 
8R/#)*+ logiBlox 5#1 71(8321 <(1$( 1 
3%<*(7*($( <*8* 1)181%2*+ /1 )3K(1(Q$ 
<*87*%1%21+ 1+71<Q:3<*+ $ 7$(23( /1 <*87*%1%21+ 
J1%A(3<*+? 0$($ 1) /3+1I* /1) K$%<* /1 (1J3+2(*+ 
%1<1+32$(18*+ \ /1<*/3:3<$/*( /1 a $ l 7$($ 
387)181%2$( )$ *71($<3R% /1 1+<(32#($ = Z 
8#)237)1U*(1+ /1 l 1%2($/$+ = \ +$)3/$ 2*/$+ <*% 
#% $%<4* /1 \j K32+? i$%2* 1) /1<*/3:3<$/*( <*8* 
)*+ 8#)237)1U*(1+, +1 4$% <(1$/* #23)3T$%/* 
8R/#)*+ logiBlox. P$ d3J#($ N 8#1+2($ )$ 
<(1$<3R% /1 #% b#)237)1U*( /1 l $ \ <*% #% $%<4* 
/1 K#+ /1 \j K32+ $ 7$(23( /1 #% <*87*%1%21 
J1%A(3<* b#)237)1U*(? 
P$ d3J#($ \[ 8#1+2($ )$ 387)181%2$<3R% /1) 
K$%<* /1 (1J3+2(*+ /1 l (1J3+2(*+ /1 \j K32+, 
#23)3T$%/* /*+ b#)237)1U*(1+ = 1) 61<*/3:3<$/*( 
387)181%2$/*+ <*8* logiBlox, = l 
(1J3+2(*+ /1 \j K32+ 5#1 3%<*(7*($ #%$ /1 )$+ 
)3K(1(Q$+ /1 _9P9`_? 0$($ (1$)3T$( /3+1I*+ 
E1(;(5#3<*, 1) _9P9`_ 71(8321 )$ <(1$<3R% /1 
%#1.*+ <*87*%1%21+ $ 7$(23( /1 /3+1I*+ 



(1$)3T$/*+? @%$ .1T J1%1($/* 1) %#1.* 
<*87*%1%21, 1+21 +1 1%<#1%2($ /3+7*%3K)1 <*8* 
%#1.* 1)181%2* /1 )$ )3K(1(Q$ /1) 7(*=1<2*, 
7#/3A%/*+1 #23)3T$( 1% :#2#(*+ /3+1I*+?  
 

 
 

d3J#($ N? '(1$<3R% /1 #% 8#)237)1U*( l $ \ /1 \j K32+ 
 
0$($ J1%1($( #% %#1.* <*87*%1%21 %1<1+32$8*+ 
<(1$( #% +Q8K*)* $ 7$(23( /1 #% /3+1I* =$ 
1U3+21%21? >) +Q8K*)* <*%+3+23(; 1% #% %#1.* 
<*87*%1%21 /*%/1 1) #+#$(3* +R)* .1(; #% K)*5#1 
<*% 1) 83+8* %c81(* /1 1%2($/$+ = /1 +$)3/$+ 5#1 
1) 1+5#18$ *(3J3%$), 5#1 1%J)*K$(; $ A+21 = 
(1$)3T$(; +# 83+8$ :#%<3R%? P$ d3J#($ \\ 8#1+2($ 
1) 1/32*( /1 +Q8K*)*+ 5#1 3%<*(7*($ _9P9`_?  
 

 
 
d3J#($ \[? 987)181%2$<3R% 3%21(%$ /1 #% K$%<* /1 *<4* 

(1J3+2(*+ 1% _9P9`_? 
 

P$ d3J#($ \Z 8#1+2($ 1) <*87*%1%21 K$%<* /1 
(1J3+2(*+? '*8* +1 7#1/1 *K+1(.$(, 1) 1/32*( /1 
+Q8K*)*+ 71(8321 1+2$K)1<1( #%$ 15#3.$)1%<3$ 

.3+#$) 1%2(1 1) 3%21(:$T /1) <*87*%1%21 J1%1($/* = 
1) 3%21(:$T 21R(3<* 5#1 +1 7(1+1%2* 1% )$ d3J#($ a 
/1) $7$(2$/* Z? 
 

 
 

d3J#($ \\? >/32*( /1 -Q8K*)*+ /1 _9P9`_ 
 
>+2$ <$($<21(Q+23<$ :$<3)32$ %*2$K)181%21 )$ 
<*87(1%+3R% /1 )*+ <3(<#32*+ 387)181%2$/*+, 
1+71<3$)81%21 <#$%/* )$ 1%.1(J$/#($ /1 #% 
7(*=1<2* 1+ <*%+3/1($K)1? 

 
 

d3J#($ \Z? '*87*%1%21 m$%<* /1 h1J3+2(*+? 
 
3.3. Circuito de prueba 
 
0$($ <*87(*K$( 1) :#%<3*%$831%2* /1) K$%<* /1 
(1J3+2(*+, >) $)#8%* /3+7*%1 /1 #% <3(<#32* /1 
7(#1K$ +383)$( $) 387)181%2$/* <*% 'S-'S6? 
@%$ .1T 5#1 1) $)#8%* 4$ <*87(*K$/* 1) 
:#%<3*%$831%2* /1) <3(<#32*, +1 )1 7(*7*(<3*%$ #% 
<3(<#32* /1 8$=*( /3:3<#)2$/ <*8* 1) 8*+2($/* 1% 
)$ d3J#($ \a = +1 )1 7)$%21$% #%$ +1(31 /1 
<#1+23*%1+ 21R(3<*V7(;<23<$+? >) *KE123.* 5#1 +1 
71(+3J#1 1+ $%$)3T$( 1) %3.1) /1 <*87(1%+3R% /1) 
:#%<3*%$831%2* /1) K$%<* /1 (1J3+2(*+ <#$%/* 1+21 
+1 <*%1<2$ <*% *2(*+ 1)181%2*+, <*8* +*% 
<*%2$/*(1+ = @%3/$/1+ S(328A23<* PRJ3<$+, 
1)181%2*+ 5#1 +1 #23)3T$(;% 7*+21(3*(81%21 1% 1) 
/3+1I* /1 )$ (#2$ /1 /$2*+ /1 #% 7(*<1+$/*( K;+3<* 



d3J#($ \a? '3(<#32* /1 7(#1K$ /1) K$%<* /1 (1J3+2(*+ 
 
5.  Comparativa entre herramientas 
 
>% 1+21 $7$(2$/* 1+2$K)1<1(18*+ #%$ <*87$($23.$ 
/1 $8K$+ 41(($831%2$+ 'S-'S6 L'M = _9P9`_ 
L_3M, 1+2$K)1<31%/* #% <*%E#%2* /1 <$($<21(Q+23<$+ 
5#1 +1 /1K1% 21%1( 1% <#1%2$ /1 <$($ $ +1)1<<3*%$( 
#%$ # *2($ <*8* 41(($831%2$ /1 +38#)$<3R% /1 
+3+218$+ /3J32$)1+? 

• Distema ?perativoC L'M b-6e-? L_3M 
n3%/*W+? 

• ReLuerimientos Procesador y RANC L'M 
alj, \bK=21? L_3M 01%23#8 999, jObK=21+? 

• Espacio en discoC L'M /3+5#121+, L_3M '6+? 
• Entorno del programaC L'M -1%<3))* 71(* 

7*<* :)1U3K)1? L_3M -1%<3))* = :)1U3K)1? 
• Comprobación y DimulaciónC L'M -1%<3))* = 

7*<* :)1U3K)1? L_3M '*87)1E* 71(* :)1U3K)1? 
• Generación de nuevos componentesC L'M 

h1+2(3%J3/*? L_3M S.$%T$/* 
• QtiliAación en cursos avanAadosC L'M 

h1+2(3%J3/*? L_3M S<*%+1E$K)1? 
• Entorno de usoC L'M >/#<$23.*? L_3M 

>/#<$23.* = 7(*:1+3*%$)? 

R.  Conclusiones 

>% 1+21 2($K$E* +1 4$ /3+<#23/* 1) 387$<2* 5#1 )$+ 
%#1.$+ 41(($831%2$+ /1 +38#)$<3R% 4$% 21%3/* = 
<*%23%c$% 21%31%/* +*K(1 )$+ 7(;<23<$+ /*<1%21+ 
#%3.1(+32$(3$+? >) 1+2#/3* +1 4$ 7$(23<#)$(3T$/* 
7$($ )$ /*<1%<3$ 1% 1+2(#<2#($+ /1 <*87#2$/*(1+, 
$#%5#1 +1 7#1/1 J1%1($)3T$( $ <#$)5#31( /*<1%<3$ 
#%3.1(+32$(3$? 
P$ $7$(3<3R% /1 )$+ %#1.$+ 41(($831%2$+, <*% #%$ 
:#%<3*%$)3/$/ <$+3 7(*:1+3*%$), %*+ 4$<1 
<#1+23*%$(%*+ +3 1+ $/1<#$/* <*%23%#$( <*% )$+ 
.31E$+ 7(;<23<$+ = 1) %#1.* +*:2W$(1, * +3 +1(Q$ 
7(1:1(3K)1 7)$%21$(%*+ )$ $7$(3<3R% /1 %#1.$+  

 
7(;<23<$+ 5#1 <*% 1) +*:2W$(1 $%21(3*( %* 1($% 
:$<23K)1+? o#3T; )$ +*)#<3R% +1$ #% 81T<)$ /1 
$8K$+ $)21(%$23.$+, =$ 5#1 8#<4$+ /1 )$+ 7(;<23<$+ 
5#1 .31%1% 4$<3A%/*+1 /#($%21 $I*+ 1 3%<)#+* 
)#+2(*+, 4$% +#:(3/* )$+ <(Q23<$+ = )*+ (12*5#1+ /1 
8#<4*+ 7(*:1+*(1+, $+Q <*8* /1 .$(3$+ 
J1%1($<3*%1+ /1 1+2#/3$%21+? S)J#%$+ /1 1+2$+ 
7(;<23<$+ 231%1% #% .$)*( $I$/3/* 1+71<3$), +3% 
18K$(J*, 1+ %1<1+$(3* 5#1 +1 $/$721% $ )$+ %#1.$+ 
21<%*)*JQ$+ +3 5#1(18*+ 8$%21%1( 1) 7(1+23J3* = )$ 
<$)3/$/ /1 )$+ 83+8$+? 
>% 1+21 2($K$E* %* +R)* %*+ 418*+ <1%2($/* 1% )$+ 
<#1+23*%1+ /3/;<23<$+ = 812*/*)RJ3<$+, +3%* 5#1 
2$8K3A% +1 4$ (1$)3T$/* #% <$+* /1 1+2#/3*? S 
8*/* /1 1E187)*, +1 4$ 7(1+1%2$/* )$ 7(;<23<$ /1) 
Xm$%<* /1 h1J3+2(*+Y, 5#1 ))1.$8*+ 4$<31%/* 
/#($%21 $I*+ = 5#1 1+ )$ K$+1 /1 7(;<23<$+ 8;+ 
<*87)1E$+? 
d3%$)81%21 (1<$)<$(, 5#1 <(118*+ 5#1 )$ 
$/$72$<3R% /1 %#1.$+ 7(;<23<$+ 1+ %1<1+$(3* 2$%2* 
/1+/1 1) 7#%2* /1 .3+2$ /1) $)#8%* <*8* /1) 
7(*:1+*(? 61+/1 1) 7#%2* /1 .3+2$ /1) 7(*:1+*( 
7*(5#1 +31%21 +$23+:$<<3R% $) (1$)3T$( 
$/1<#$/$81%21 +# :#%<3R% /*<1%21, = /1+/1 1) 
7#%2* /1 .3+2$ /1) $)#8%* 7*(5#1 2($K$E$ <*% #%$ 
41(($831%2$ <*% $7$(31%<3$ 7(*:1+3*%$)? 
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