
!n computador didáctico elemental 1C3DE628 
 
 

 
 
 
Resumen  
 
"# $#%&'()# #* +,% *(-#+#% $# +#*./01# 234/(*05 
2(&',234/(*0 6 /%/0'(, /* &,27/80$,' $($3&8(&, 
#+#2#*80+ 9:;<=>?@ 4/# '#A*# +0% &0'0&8#'B%8(&0% 
$#%#0)+#% 70'0 +0 #*%#C0*D0 $# +0% 0%(.*08/'0% $# 
(*8',$/&&(E* 0 +,% &,27/80$,'#%F =%8# &,27/80$,' 
G0 %($, $(%#C0$, &,27+#802#*8#5 &,* /*($0$#% $# 
&,*8',+ &0)+#0$0 6 2(&',7',.'020$0F H02)(I* %# 
$(%7,*# $# /* #*8,'*, &,27+#8, $# %(2/+0&(E* 
4/# (*&+/6# #2/+0$,'5 #*%02)+0$,'5 $#%#*>
%02)+0$,' 6 -(%/0+(D0&(E* $#+ &,27,'802(#*8, 
$(*32(&, $# 8,$,% +,% #+#2#*8,% (*8#'*,% $#+ 
&,27/80$,'F  
 
 
1.  Introducción 
 
J0 0'4/(8#&8/'0 $# &,27/80$,'#% #% /*0 $(%&(7+(*0 
8B7(&0 $# (*.#*(#'B0 6 70'0 7'#70'0' 208#'(0+ 
$($3&8(&, 70'0 #++0 %# $#)# '#0+(D0' /* +0),'(,%, 
8'0)01, $# .#*#'0+(D0&(E* $# +0% $(-#'%0% 8I&*(&0% 
/8(+(D0$0% #* &,27/80$,'#% &,*&'#8,%5 6 *, 
+(2(80'%# 0 '#&,7(+0' (*K,'20&(E* $#80++0$0 %,)'# 
#++,%F =%8# 208#'(0+ $#)# 7'#%#*80' 0+ 0+/2*, 
0)%8'0&&(,*#% $# #4/(7,% '#0+#%5 $# K,'20 4/# +# 
&070&(8#* *, %E+, 0 #*8#*$#' +,% &,27/80$,'#% 
0&8/0+#% %(*, 802)(I* +,% K/8/',%5 &/0*$, I%8,% 
-#0* +0 +/DF =%8# &,*&#78, #% #%7#&(0+2#*8# 
'#+#-0*8# #* /* 32)(8, 80* &02)(0*8# 6 #* 
#L70*%(E* &,2, #+ $# +,% &,27/80$,'#%F =%80 ($#0 
#% $# .'0* (27,'80*&(0 #* +,% &/'%,% $# (*(&(0&(E*5 
$,*$# G06 4/# +,.'0' 4/# #+ #%8/$(0*8# K(1# %/ 
08#*&(E* #* +0% &/#%8(,*#% #%#*&(0+#%5 6 *, %# 

7(#'$0 #* +,% $#80++#%5 +0 206,'B0 $# #++,% K/.0&#%5 
$# +0% 234/(*0% '#0+#%F 

<#*8', $# #%8# &,*8#L8, +0 206,'B0 $# +()',% 
$# 8#L8, 4/# 8'080* $# +0 #%8'/&8/'0 , 0'4/(8#&8/'0 
$# &,27/80$,'#% %/#+#* 7'#%#*80' 234/(*0% 
K(&8(&(0% 4/# 2/#%8'0* &'/$0 6 &+0'02#*8# +,% 
&,*&#78,% 23% )3%(&,% 6 .#*#'0+#%M %(* 7#'1/(&(, 
$# 4/# #+ &,*,&(2(#*8, $# I%8,% 7,%8#'(,'2#*8# %# 
'#0K('2# 6 70'8(&/+0'(&# &,*%($#'0*$, &0%,% $# 
234/(*0% &,*&'#80% 6 '#0+#%F :G/ NOP K/# /*, $# 
+,% 7'(2#',% 0/8,'#% 4/# $#%&'()(E &,* $#80++# +0 
#%8'/&8/'0 6 $(%#C, $# /* &,27/80$,' $($3&8(&,M 
&,* 7,%8#'(,'($0$ Q,'%+(*# N?P 7'#%#*80 #+ RQ>OS5 
T0'02 6 U'60*8 NVP #+ R:W"XS (Carlenton’s 
Utterly Simple Processor), Y0*, NZ5[P #+ RU0%(& 
:,27/8#'S 6 7,%8#'(,'2#*8# N\P ,8',% $,% 
7',8,8(7,% 9/*, ]^": 6 #+ ,8', :^":@5 _,%8#' N`P 
#+ RU+/#S 9*,2)'# &,(*&($#*8# &,* #+ &,+,' $# %/ 
&G0%(%@5 T*/8G NaP #+ RY^bS5 J## NcP #+ R"<:S 
(Simple Didactic Computer), H0*#*)0/2 NOdP #+ 
RY0&>OS (Macroarchitecture-1), e#**#%%6 6 
X088#'%,* NOOP /*0 234/(*0 ]^": .#*I'(&05 #+ 
R<JbS 9DeLuXe@5 :0'7(*#++( NO?P #+ Relatively 
Simple Microprocessor 6 X088 NOVP #+ RJ:>?S 
(Little Computer-2). 

;8',% 0/8,'#% /8(+(D0* 70'0 07,60' %/% 
#L7+(&0&(,*#% %/)&,*1/*8,% , 2,$#+,% %(27+(>
K(&0$,% $# 234/(*0% '#0+#%F f%B5 H0**#)0/2 NOZP 
7'#%#*80 #+ R^ghYS (Integer Java Virtual Machi-
ne), 4/# &,*8(#*# #+ %/)&,*1/*8, $# (*%8'/&&(,*#% 
70'0 20*#10' #*8#',% $# +0 ghY5 Y/'$,&&0 NO[P #+ 
Rf]:S (A RISC Computer) 4/# #% /* %/)&,*1/*8, 
$#+ "Xf]:5 6 X088#'%,* 6 e#**#%6 NO\P /8(+(D0* 
&,2, 2,$#+, $($3&8(&, /*0 -#'%(E* %(27+(K(&0$0 
$#+ Y^X" ]?dddi]VdddF 

fFX'(#8, _FgF X#+06, _FQE2#D Y/+0 gF;'8#.0 

fF:0C0% fFY0'8B*#D _FgF_#'*3*$#D 
 

<#70'802#*8, $# f'4/(8#&8/'0 6 H#&*,+,.B0 $# :,27/80$,'#% 
=FHF"F^F ^*K,'238(&0 

W*(-#'%($0$ $# Q'0*0$0 
=>Oad`O Q'0*0$0F #>20(+j 07'(#8,k/.'F#% 



J,% 0/8,'#% #%70C,+#% $# 8#L8,% $# (*8',$/&&(E* 0 
+0 #%8'/&8/'0 $# &,27/80$,'#% 802)(I* %/#+#* 
&,*%($#'0' 234/(*0% ($#0+#%F =%8# #% #+ &0%, $#+ 
7',&#%0$,' $#%&'(8, 7,' $# Y(./#+ NO`P5 #+ R;<=S 
9;'$#*0$,' <($3&8(&, =+#2#*80+@ $# X'(#8,5 
J+,'(%5 X#+06, 6 QE2#D>Y/+0 NOa>?OP5 +0 RY"S 
9Y34/(*0 "#*&(++0@ $# f6./0$I5 l0-0'', 6 
h0+#',>Q0'&B0 N??P5 6 +0 Y34/(*0 ]/$(2#*80'(0 $# 
e#'2($05 $#+ :,''0+5 X0%8,' 6 "3*&G#D N?V5?ZP5 
802)(I* $#%&'(80 7,' ]/D N?[PF Q'#.,'(, 
_#'*3*$#D5 &,* /*0 .'0* %#*8($, 7#$0.E.(&,5 
7'#%#*80 %/ &/'%, $# 0'4/(8#&8/'0 6 %(%8#20% 
,7#'08(-,% N?\P 70'8(#*$, $# /*0 234/(*0 2/6 
%#*&(++0 R"(27+#D9m(Z@S5 4/# -0 027+(0*$, #* 
234/(*0% -('8/0+#% %/&#%(-0% &,*K,'2# -0 
(*8',$/&(#*$, &,*&#78,% 23% &,27+#1,%j 
Rf+.,'B82#DS5 R]#.B%8'#DS5 RY,*,0+.,'B82#DS 6 
RY/+8(0+.,'B82#DSF   

f*8# #%80 7+I60$# $# 234/(*0% $($3&8(&0%5 
_#'2B* "3*&G#D 7'#%#*8E #* +0 #$(&(E* 0*8#'(,' $# 
#%80% 1,'*0$0% N?`P /* (*8#'#%0*8# 8'0)01, #* #+ 4/# 
$#K(*(E +0% &0'0&8#'B%8(&0% $#%#0)+#% #* /* 
7',&#%0$,' 7#$0.E.(&, 70'0 +0 #*%#C0*D0 )3%(&0 
$# 0'4/(8#&8/'0 $# &,27/80$,'#%F =* I+5 070'8# $# 
$#%&'()(' +0% &0'0&8#'B%8(&0% (*$(&0$0%5 %# 
&,270'0)0* 8'#% $# +,% 7',&#%0$,'#% &(80$,% 
0*8#'(,'2#*8#j #+ Y"5 #+ <Jb 6 +0 Y34/(*0 
]/$(2#*80'(0F =%80% 8'#% 234/(*0% %# 0&#'&0)0* 
#* 206,' , 2#*,' .'0$, 0+ 2,$#+, 7'#&,*(D0$, 
#* N?`P5 7#', *(*./*0 $# #++0% +, %#./B0 
7+#*02#*8#F 

=* #+ 7'#%#*8# 8'0)01, 7'#%#*802,% /* 
:,27/80$,' <($3&8(&, =+#2#*80+ 9:;<=>?@ 4/# 
&,*%($#'02,% %08(%K0&# 7+#*02#*8# +0% #%7#&(>
K(&0&(,*#% 6 7'#%80&(,*#% 7',7/#%80% #* N?`PF <# 
#%8# &,27/80$,' #* +0 0&8/0+($0$ %# $(%7,*# $#+ 
%(./(#*8# 208#'(0+j 
! <#K(*(&(E* $# +0 #%8'/&8/'0 0&&#%()+# 7,' #+ 

7',.'020$,' 6 $#+ +#*./01# 234/(*0F 
! <#K(*(&(E* $# /* +#*./01# #*%02)+0$,' 
! ^27+#2#*80&(E* $# /* #2/+0$,' 70'0 /* 

#*8,'*, Y">n(*$,o% 
! ^27+#2#*80&(E*  $# /*  #*%02)+0$,' &'/D0$,5 

70'0 /* #*8,'*, Y">n(*$,o%F 
! ^27+#2#*80&(E* $# G#''02(#*80% (*8#.'0$0% 70'0 

8'0)010' &,* :;<=>? 9&,*8(#*# 0$#23% $#+ 
#*%02)+0$,' 6 #2/+0$,'5 $#7/'0$,'5 $#%#*%02>
)+0$,'5 -(%/0+(D0&(E* $#+ K/*&(,*02(#*8, 
$(*32(&, $# &0$0 /*0 $# +,% #+#2#*8,% $#+ 
7',&#%0$,'5 #8&F@ 

! <(%#C, &,27+#8, $# :;<=>? &,* /*($0$ $# 
&,*8',+ &0)+#$0F 

! <(%#C, &,27+#8, $# :;<=>? &,* /*($0$ $# 
&,*8',+ 2(&',7',.'020$0F 

! <(%#C, $# :;<= #* he<J 
! :,*%8'/&&(E* $# /* #*8'#*0$,' :;<=>? &,* 

&('&/(8,% +E.(&,% 7',.'020)+#% 9_XQf@F 
 

=+ '#%8, $#+ 8'0)01, %# #%8'/&8/'0 $# +0 %(./(#*8# 
K,'20j +0 "#&&(E* ? 7'#%#*80 +0% &0'0&8#'B%8(&0% 
.#*#'0+#% $# :;<=>? &,8#13*$,+0% &,* +0% (*$(&0$0% 
#* N?`P 70'0 /* 7',&#%0$,' 7#$0.E.(&, ($#0+M +0 
"#&&(E* V 7'#%#*80 %,2#'02#*8# #+ '#7#'8,'(, $# 
(*%8'/&&(,*#% 234/(*0F =+  &,27/80$,' :;<=>?5 
70'0 %#' /8(+(D0$, 7,' +,% 0+/2*,% &,2, #*8'#*0$,'5 
%# G0 2,*80$, #* /* )0%8($,' 6 %/ 70*#+ K',*80+ 
&,*8(#*# -(%/0+(D0$,'#% $# +,% 7'(*&(70+#% #+#2#*8,% 
(*8#'*,%5 #* +0 K,'20 4/# %# $#%&'()# #* +0 "#&&(E* 
ZF J0 "#&&(E* [ &,*%($#'0 +0% 70/80% %#./($0% 70'0 #+  
$(%#C, $# +0 234/(*0M 7,' A+8(2,5 +0 "#&&(E* \ 
7'#%#*80 +0% &,*&+/%(,*#%F 
 
 
2. Caracter?sticas de C3DE62 
 
;)-(02#*8# /* 7',&#%0$,' $($3&8(&, ($#0$, 70'0 
(*8',$/&(' +0 #%8'/&8/'0 6 #+ K/*&(,*02(#*8, $# /* 
&,27/80$,' $#)# 8#*#' +,% #+#2#*8,% (*$(%7#*%0)+#% 
70'0 4/# #+ 0+/2*, 0$4/(#'0 +,% &,*,&(2(#*8,% 4/# 
%# 7'#8#*$#*F =* /* &/'%, )3%(&, #%8,% 
&,*,&(2(#*8,% %# &#*8'0* #* &,*&#78,% 80+#% &,2,j 
2#2,'(0 7'(*&(70+5 7/#'8,% $# #*8'0$0i%0+($0 9=i"@5 
/*($0$ $# 7',&#%02(#*8, $# $08,%5 /*($0$ $# 
&,*8',+5 )/%#%5 #8&F5 0%B &,2, +,% '#+0&(,*0$,% &,* +0 
#%8'/&8/'0 $# $(&G,% #+#2#*8,% 0 *(-#+ $# 
2(&',234/(*0 9]HJ@j &,*80$,' $# 7',.'020 9X:@5 
7/*8#', $# 7(+0 9"X@5 )0*&, $# '#.(%8',% 9]_@5 /*($0$ 
0'(82I8(&,>+E.(&05 )(#%80)+#% (*$(&0$,'#% $# +0 fJW5 
#8&F H02)(I* $#)#* (*8',$/&('%# +,% &,*&#78,% 
)3%(&,% (*G#'#*8#% 0+ K/*&(,*02(#*8, $(*32(&, $#+ 
7',&#%0$,'j K0%#% 6 #%80$,% #* +0 #1#&/&(E* $# /*0 
(*%8'/&&(E*5 0&8(-0&(E* $# +,% )(#%80)+#% (*$(&0$,'#%5 
&('&/+0&(E* $# +0 (*K,'20&(E* 7,' +,% )/%#%5 
%(*&',*(D0&(E*5 #8&F 

=* +0  _(./'0 O %# 2/#%8'0 /* #%4/#20 $# +,% 
#+#2#*8,% $# :;<=>? 0 +,% 4/# %# 8(#*# 0&&#%, 
$#%$# #+ +#*./01# 234/(*0M #% $#&('5 #%80 K(./'0 
7'#%#*80 +,% #+#2#*8,% -(%()+#% 0+ 7',.'020$,'F 
J0% 7'(*&(70+#% &0'0&8#'B%8(&0% $# :;<=>? %,*j 

OF "/ 0'4/(8#&8/'0 #% %#*&(++0 6 ,'8,.,*0+F =* 
#K#&8,5 $(%7,*# $# 80* %E+, O\ (*%8'/&&(,*#% 



234/(*05 &,(*&($# #+ 8020C, $# +,% $08,% 6 +0% 
(*%8'/&&(,*#% 9O\ )(8%@ &,* +, 4/# %# #-(80* 
7',)+#20% $# 0+(*#02(#*8, 6 %# K0&(+(80 #+ 
$(%#C, $#+ 7',&#%0$,'5 +0 2#2,'(0 #% $# O?a 
T)68#% G0&(I*$,%#  %/ $('#&&(,*02(#*8, 7,' 
70+0)'0% 6 *, 7,' )68#%F J0 /*($0$ $# 
7',&#%02(#*8, $# $08,% $(%7,*# $# /* )0*&, 
$# O\ '#.(%8',% 9RF@ $# O\ )(8%F =+ K,'208, $# 
+0% (*%8'/&&(,*#% #% &,27+#802#*8# ,'8,.,*0+ 
9_(./'0 ?@5 #%80*$, /)(&0$, #+ &E$(., $# 
,7#'0&(E* 9codop@  %(#27'# #* +,% &/08', 
7'(2#',% )(8%F =* +0 _(./'0 ?, rx, rs 6 ra 
'#7'#%#*80* '#.(%8',% $# ]_5 cnd +0 &,*$(&(E* 
$# %0+8,5 6 v5 /* -0+,' (*2#$(08, $# a )(8%F 

?F H02)(I* %(./# +0 8#*$#*&(0 ]^":5 #* &/0*8, 
#% /*0 0'4/(8#&8/'0 $# &0'.0>0+20&#*02(#*8,F 
=* #K#&8,5 8,$0% +0% ,7#'0&(,*#% $# +0 fJW %# 
G0&#* #*8'# '#.(%8',% $# ]_5 &/6,% &,*8#*($,% 
7/#$#* &0'.0'%# , 2#2,'(D0'%# &,* $,% 

(*%8'/&&(,*#% #%7#&BK(&0%5 /*0 $# &0'.0 $#%$# 
2#2,'(0 9LD@ 6 ,8'0 $# 0+20&#*02(#*8, #* 
2#2,'(0 9ST@5 '#%7#&8(-02#*8#F e06 &/08', 
#%70&(,% $# $('#&&(,*#% 9_(./'0 O@j $('#&>
&(,*#% $# '#.(%8',% 9O\@5 $('#&&(,*#% $# 
2#2,'(0 9\Z T7@5 $('#&&(,*#% $# 7/#'8,% $# 
#*8'0$0 9?[\@5 6 $('#&&(,*#% $# 7/#'8,% $# 
%0+($0 9?[\@F =+ '#.(%8', rE $#+ )0*&, $# 
'#.(%8',% 9_(./'0 O@ 0&8A0 &,2, 7/*8#', $# 
7(+0 9SP@5 65 0+ (./0+ 4/# #+ &,*80$,' $# 
7',.'020 9PC@5 #% $# O\ )(8%F =+ '#.(%8', rD %# 
/8(+(D0 70'0 0+20&#*0' $('#&&(,*#% 9$('#&&(,>
*02(#*8, (*$('#&8,@F 

VF J0 fJW '#0+(D0 ,7#'0&(,*#% 2/6 %#*&(++0%j 
%/20 6 '#%80 $# #*8#',% #* &,27+#2#*8, 0 ?5 
,7#'0&(E* +E.(&0 lfl<5 6 $#%7+0D02(#*8,% 0 
$#'#&G0 # (D4/(#'$0F "# $(%7,*# $# &/08', 
)(#%80)+#% (*$(&0$,'#%j &#', 9M@5 %(.*, 9S@5 
0&0''#, 9C@5  6 $#%),'$02(#*8, 9V@F 

 
=%7#&(0+ &/($0$, %# G0 8#*($, #* +0 7+0*(K(&0&(E* 

$# +,% $('#&&(,*02(#*8,% 0 2#2,'(05 4/# 
(*8#'-(#*#* %E+, #* +0% (*%8'/&&(,*#% $# &0'.0 9LD@ 
6 $# 0+20&#*02(#*8, 9ST@F =* #K#&8,5 +,% 
$('#&&(,*02(#*8,% %# '#0+(D0* %/20*$, #+ 
&,*8#*($, $#+ '#.(%8', rD 6 #+ &027, v $# +0 
(*%8'/&&(E*M %(#*$,5 7,' 80*8,5  +0 $('#&&(E* 
#K#&8(-0  dNrD+vF <# #%80 K,'20 %# 7/#$# 8#*#'5 
&,2, &0%,% 70'8(&/+0'#%j $('#&&(,*02(#*8, $('#&8, 
9%( rDNH’0000@5 $('#&&(,*02(#*8, (*$('#&8, 0 
8'0-I% $# '#.(%8', 9%( vNH’00@5 $('#&&(,*02(#*8, 
(*$#L0$, 9%( rD G0&#  +0% K/*&(,*#% $# B*$(&#@ 6  
$('#&&(,*02(#*8, '#+08(-, 0 )0%# 9%( rD G0&# +0% 
K/*&(,*#% $# )0%# 6 v +0% $# $#%7+0D02(#*8,@F 
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Figura 1. Elementos de CODE-2 accesibles al programador 

Formatos de instrucciones 
 

F# codop  
   
F1 codop rx - 
    
F, codop cnd - 
    
F. codop rx v 
    
F0 codop rx rs ra 
     
 (4 bits) (4 bits) (4 bits) (4 bits)

Figura 2: Formatos de las instrucciones de 
CODE-2 



=* &,*%#&/#*&(0 &,*%($#'02,% 4/# :;<=>? 
'#A*# 8,$,% +,% '#4/(%(8,% #%80)+#&($,% #* N?`P 
70'0 /* 7',&#%0$,' 7#$0.E.(&,F 
 
 
3. Repertorio de instrucciones máAuina de 
C3DE62 
 
=+ '#7#'8,'(, $# (*%8'/&&(,*#% 234/(*0 $# :;<=>
? %# 2/#%8'0 #* +0 H0)+0 OF J,% *#2,8I&*(&,% 4/# 
%# /8(+(D0* %,* +,% 7',7/#%8,% #* #+ #%83*$0' ^=== 
\cZ N?aPF f70'8# $# +0% (*%8'/&&(,*#% $# &0'.0 6 
0+20&#*02(#*8, 9&,2#*80$0% #* +0 %#&&(E* 
0*8#'(,'@ G06 $,% (*%8'/&&(,*#% $# &0'.0 (*2#$(080 
$# '#.(%8',%5 4/# /8(+(D0* #+ K,'208, _V 9_(./'0 ?@j 
/*0 $# #++0% 9LLI@ &0'.0 +0 70'8# )010 $#+ '#.(%8', 
#%7#&(K(&0$, #* +0 (*%8'/&&(E* 6 ,8'0 9LHI@ +0 70'8# 
0+80 $#+ '#.(%8',F H02)(I* %# G0* (*&+/($, 
(*%8'/&&(,*#% #%7#&BK(&0% $# #*8'0$0 6 %0+($05 +, 
&/0+ *, (27($# 4/# #+ 7',K#%,' #L7+(4/# +0 
7,%()(+($0$ $#  '#0+(D0' #*8'0$0% 6 %0+($0% 
/8(+(D0*$, $('#&&(,*#% $#+ 2070 $# 2#2,'(0F J0% 
(*%8'/&&(,*#% $# %0+8, 6 $# ++020$0 0 %/)'/8(*0 
/8(+(D0* #+ K,'208, _?5 $# K,'20 4/# #+ %#./*$, 
&027, $#  Z )(8% #%7#&(K(&0  %( +0 )(K/'&0&(E* #% 
(*&,*$(&(,*0+ (cndN0000) ,5 #* &0%, &,*8'0'(, +0 
&,*$(&(E* $# %0+8, 9#%7#&(K(&0$0 &,* ,8',% -0+,'#% 
$# cnd@F J0 $('#&&(E* $# %0+8, G06 4/# 0+20&#*0'+0 
7'#-(02#*8# #* #+ '#.(%8', rD  $#+ )0*&, $# 
'#.(%8',%F 

<#)($, 0 +0 ,'8,.,*0+($0$ $# :;<=>?5 4/# 
$(-($# 8,$0% +0% (*%8'/&&(,*#% #* &027,% $# Z )(8% 
9O &(K'0 G#L0$#&(20+@ #% (*2#$(08, 70%0' $# 

*#2E*(&,% 0 &E$(., G#L0$#&(20+M #* #K#&8,5 +0 
7'(2#'0 &(K'0 G#L0$#&(20+ ($#*8(K(&0 #+ codop5 +0 
%#./*$0 /*, $# +,% O\ '#.(%8',% $# ]_ 9d5 O5FFF5 
=5_@ , +0 &,*$(&(E* $# %0+8,5 6 +,% ,8',% $,% 
&027,% $,% '#.(%8',% , /* -0+,' (*2#$(08, 9v@5 #* 
G#L0$#&(20+ 

:/0*$, %# '#0+(D0 /* 7',.'020 #* +#*./01# 
234/(*0 70'0 :;<=>?5 %# '#&,2(#*$0 0+ 0+/2*, 
&0'.0' #* +,% '#.(%8',% 'd 6 'O +,% -0+,'#% d 6 O5 
'#%7#&8(-02#*8#5 &,* $,% (*%8'/&&(,*#% LLIF W*0 
-#D 0+20&#*0$,% #%8,% -0+,'#%5 '#%/+80 (*2#$(08, 
++#-0' #+ &,*8#*($, $# /* '#.(%8', 0 ,8', 9&,* +0 
(*%8'/&&(E* $# %/205 %/20*$, #+ &,*8#*($, $# 'd 
0+ '#.(%8', ,'(.#*5 6 ++#-0*$, #+ '#%/+80$, 0+ 
'#.(%8', $#%8(*,@5 , (*&'#2#*80' , $#&'#2#*80' #+ 
&,*8#*($, $# /* '#.(%8', 9%/23*$,+# , '#%83*$,+#  
#+ &,*8#*($, $#  'O5 '#%7#&8(-02#*8#@F 

f$#23% $#+ +#*./01# 234/(*05 %# G0 $#K(*($, 
/* +#*./01# #*%02)+0$,'5 %(./(#*$, #+ #%83*$0' 
^===\cZ N?aP 80*8, 70'0 +0 $#K(*(&(E* $# +,% 
*#2E*(&,% 94/# &,(*&($#* &,* +,% $# +0 &/0'80 
&,+/2*0 $# +0 H0)+0 O@ &,2, $# +0% $('#&8(-0% 4/# 
%# G0* (27+#2#*80$, 9ORG, ETU, DW, DR # 
INCLUDE@F 
 
 
4. Contaje de C3DE62   
 
=+ :;<=>?5 70'0 %#' /8(+(D0$, 7,' +,% 0+/2*,% 
&,2, #*8'#*0$,'5 %# #*&/#*8'0 2,*80$, #* /* 
7#4/#C, )0%8($,' &/6, 70*#+ K',*80+ %# 2/#%8'0 #* 
+0 _(./'0 ?5 6 4/# &,*8(#*# +,% %(./(#*8#% 
#+#2#*8,%j 

Tabla 1. Repertorio de instrucciones de CODE-2 
 

)*+*,"

binario -./" F*:G), F,:HI
18+* 

'J).I
:,2)*- "*)K 0L@78+.+8H1 

#### 
###1 
##1# 
##11 
#1## 
#1#1 

$"
0"
'"
1"
2"
("

)34534"
67839.:34"
)3453"";:8.&<3=3"
)3453";:8.&"37>3"
?:>43+3"
@37;+3"

AB"
@C"
AAD"
A-D"
DE"
FGC"

4/,H!I"
H!I,4/"
4/,!"
4/,!"
4/,DJ!"
FJ!,4/"

K1"
K1"
K1"
K1"
K1"
K1"

4/"LM4BN!O"
LM4BN!O"4/"
"4/M0(PQO"-R$$S"4/MTP$O"!"
4/M0(PQO"!"
4/"DJ!"
FJ!"4/"

#11# 
#111 
1### 
1##1 
1#1# 
1#11 

U"
T"
Q"
V"
6"
W"

@X83"
Y.Z>3"
E6EB"
B.Z,73[3";[\X;.4+3"
B.Z,73[3"+.4.9]3"
B.Z,73[3"34;>&"+9]&"

6BB@"
@GW@"
E6EB"
@-A"
@-Y"
@-Y6"

4/,4Z,43"
4/,4Z,43"
4/,4Z,43"
4/"
4/"
4/"

K2"
K2"
K2"
K0"
K0"
K0"

4/"4ZN43"
4/"4Z^43"
4/"M4Z_43OR"
)"4/M0(O,"4/M;O"4/M;^0O,";#0(,`,0S"4/M$O"$"
)"4/M$O,"4/M;O"4/M;N0O,";#$,`,02S"4/M0(O"$"
)"4/M$O,"4/M;O"4/M;N0O,";#$,`,02"

11## 
11#1 
111# 
1111 

)"
B"
?"
K"

@37>*"
@X<4X>;:3"
Y.>*4:*"
J3434"

W^"
)6AA^"
Y?C"
-6AC"

9:+"
9:+"
^"
^"

K'"
K'"
K$"
K$"

@;"9:+"Z."9X8,7.,"J)"4B""
@;"9:+"Z."9X8,7.,"4?"4?^0,"LM4?O"J),"J)"4B"
J)""LM4?OS""4?"4?N0"
J3434"



! Interruptores ;li;__5 70'0 K/*&(,*0' #* 
Y,$, X0%, 0 X0%,5 $#+ 4/# %# 7/#$# %0+(' &,* 
#+ 7/+%0$,' :;lH^lWf]F 

! Teclado hexadecimal5 70'0 (*8',$/&&(E* $# 
7',.'020% 6 $08,%F  

! Puertos de salida 1 (OP1) y 2 (OP2). J0 
(*K,'20&(E* %# -(%/0+(D0 #* G#L0$#&(20+F 

! Teclas de órdenesj <('#&&(E*5 ]#.(%8',%5 
:0'.0'5 =1#&/80'5 6 :,*8(*/0'F 

! Pilotos (*$(&0*$, #+ -0+,' $# +,% )(#%80)+#% 
(*$(&0$,'#% $# +0 fJW 9M, S, C 6 V@ 6 
-(%/0+(D0$,'#% $# +,% &,*8#*($,% $# +,% 
'#.(%8',% IR 6 PC.  
W*0 -#D 0&8(-0$, #+ (*8#''/78,' ;li;__5 )01, 

#+ &,*8',+ $# +0% 8#&+0% $# E'$#*#%5 7/#$#* 
'#0+(D0'%# +0% %(./(#*8#% 80'#0%j 
! Seleccionar una posición de memoria 

previamente tecleada. :,* +, 4/# #* OP1 
070'#&# +0 $('#&&(E* 6 #* OP2 %/ &,*8#*($,F  

! Cargar un valor en una posición de memoria.  
! Seleccionar los registros.  
! Cargar un valor en un registro.  
! Ejecutar un programaF  
 

X0'0 .#%8(,*0' #+ K/*&(,*02(#*8, $# +0% 8#&+0% 
$# E'$#*#%5 +0 2#2,'(0 $# :;<=>? &,*8(#*# /* 
7#4/#C, 2,*(8,'5 4/# %# /)(&0 #* +0 D,*0 ];Y $# 
+0 2#2,'(0 7'(*&(70+F 

 
5. Estructura  y diseGo de C3DE62 
 
J0  _(./'0 Z 2/#%8'0 +0 #%8'/&8/'0 $#+ 7',&#%0$,' 
$# :;<=>?5 &/6, K/*&(,*02(#*8, %# $#8#'2(*0 
7,' 2#$(, $# ?c %#C0+#% $# &,*8',+F "# G0* 
$(%#C0$, $,% /*($0$#% $# &,*8',+5 /*0 &0)+#0$0 6 
,8'0 2(&',7',.'020$0F 

=+ $(%#C, $# +0 /*($0$ $# &,*8',+ &0)+#0$0 %# 
'#0+(D0 70'8(#*$, $#  /* $(0.'020 $# K+/1, $#+ 
'#7#'8,'(, $# (*%8'/&&(,*#%F X,' ,8'0 70'8#  
'#0+(D02,% /*0 80)+0 &,* /*0 +(%80 $# 8,$0% +0% 
2(&',,7#'0&(,*#% 9Zd@ 4/# G06 4/# .#*#'0'5 6 4/# 
%# 2/#%8'0 70'&(0+2#*8# #* +0 H0)+0 ?F f 70'8(' $# 
+0% &,+/2*0% %#./*$0 6 8#'&#'0 $# +0 80)+0 '#%/+80 
(*2#$(08, ,)8#*#' +0% K/*&(,*#% $# &,*2/80&(E* 
&,''#%7,*$(#*8#% 0 &0$0 %#C0+ $# &,*8',+F X,' 
#1#27+,5 70'0 (27+#2#*80' +0 %#C0+ $# &,*8',+ b %# 
%/20* 8,$,% +,% 8I'2(*,% 4/# 070'#&#* #* +0 
&,+/2*0 8#'&#'0 &,''#%7,*$(#*8#% 0 +0% K(+0% $,*$# 
070'#D&0 bN1 #* +0 %#./*$0 &,+/2*0F f 8B8/+, $# 
#1#27+,5 0+./*0% $# +0% ?c K/*&(,*#% $# 
&,*2/80&(E* ,)8#*($0% %# 2/#%8'0* #* +0 H0)+0 VF 

J0 /*($0$ $# &,*8',+ %# (27+#2#*80 %#.A* #+ 
2,$#+, 4/# %# (*&+/6# #* +0 70'8# $#'#&G0 $# +0 
_(./'0 ZF W* '#+,1 0&8A0 %,)'# /* &,*80$,' $# Z 
)(8% 9R#%80$,S5 #* +0 K(./'0@ 4/# -0 .#*#'0*$, +,% 
$(%8(*8,% &(&+,% $# &0$0 (*%8'/&&(E*F  

 
Figura 3. Panel de control de CODE-2



=* #+ &(&+, #* 4/# K(*0+(D0 /*0 (*%8'/&&(E* %# G0&# 
clN15 &,* +, 4/#  #+ &,*80$,' 70%0 0 .#*#'0' ,8'0 
%#&/#*&(0 $# &(&+,%j &d5 &O5 &?5 FFF J0 _(./'0 [ 
2/#%8'0 /* #%4/#20 $# +0 +E.(&0 &,2)(*0&(,*0+ 
$# &,*8',+5 4/# &,*8(#*# /* $#&,$(K(&0$,' $# 
(*%8'/&&(,*#%5 /* $#&,$(K(&0$,' $# #%80$, 6 /* 
%#+#&8,' $# &,*$(&(E*5 4/#5 #* +0% (*%8'/&&(,*#% $# 
)(K/'&0&(E*5 7',7,'&(,*0 0 %/ %0+($0 9__&@ /* 
-0+,' 4/# #% O %( #K#&8(-02#*8# G06 4/# .#*#'0' #+ 
%0+8,F :,*  06/$0 $# #%8# #%4/#205 6 +0  H0)+0 ? #% 
(*2#$(08, %(*8#8(D0' +0% $(%8(*80% %#C0+#% $# 
&,*8',+F =* +0 _(./'0 [5 0 8B8/+, $#  #1#27+,5 %# 
2/#%8'0* +,% #%4/#20% $# +0% %#C0+#% k, c, R/W’ # 
yF 

Y3% K3&(+ $# $(%#C0' 6 $#%&'()(' '#%/+80 +0 
/*($0$ $# &,*8',+ 2(&',7',.'020$05 4/# %(./# /* 
#%4/#20 &,27+#802#*8# &+3%(&,5 6 &/6,% $#80++#% 
7/#$#* -#'%# #* N?cPF  
 
H. Conclusiones 
W* &,27/80$,' #% /* %(%8#20 $# .'0* &,27+#1($0$ 
6 &/60 #%8'/&8/'0 6 K/*&(,*02(#*8, '#4/(#'# #+ 

&,*,&(2(#*8, $# /* .'0* *A2#', $# &,*&#78,%F 
<#)($, 0 #++, +0 206,'B0 $# 7',K#%,'#% $# #%80 
208#'(0 ,780* 7,' /8(+(D0' 234/(*0% K(&8(&(0% 
$,*$# #L7+(&0' &,* &+0'($0$ +,% &,*&#78,% 23% 
.#*#'0+#% 6 )3%(&,% 4/# %# 07+(&0* 0 &/0+4/(#' 
234/(*0 '#0+F =+ 7',)+#20 K/*$02#*80+ 0 +0 G,'0 
$# %#+#&&(,*0' /*0 234/(*0 ($#0+ #%8'()0 #* )/%&0' 
/* &,27',2(%, 0$#&/0$, #*8'#  &/0+($0$#% 
$($3&8(&0% 97'#%#*80' %E+, &/#%8(,*#% #%#*&(0+#%@ 6 
&,27+#1($0$ 9#*8'0' #* #L&#%(-,% $#80++#%@F 
 =* #+ 7'#%#*8# 8'0)01, 7',7,*#2,% /* 
:,27/80$,' <($3&8(&, =+#2#*80+ 9:;<=>?@5 4/# 
&,*%($#'02,% 9"#&&(E* ?@ '#A*# 8,$0% +0% 
&0'0&8#'B%8(&0% $#%#0)+#% #* /* 7',&#%0$,' 
7#$0.E.(&, 70'0 +0 #*%#C0*D0 )3%(&0 $# +0 
0'4/(8#&8/'0 $# &,27/80$,'#% N?`PF <#80++#% 
0$(&(,*0+#% %,)'# :;<=>? %# #*&/#*8'0* #* N?cP5 
6 #* +0 $('#&&(E* o#)  

http://atc.ugr.es/intro_info_mcgraw.html 
%# (*&+/6# /* #*8,'*, $($3&8(&, &,27+#8, 
9#2/+0$,'5 #*%02)+0$,'5 $#%#*%02)+0$,'5 #8&F@5 
0%B &,2, %/ $(%#C, he<JF =* +0 0&8/0+($0$ %# 
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Figura 4. Esquema completo del procesador de CODE-2 



#%80 7',&#$(#*$, 0+ 2,*801# $# -0'(,% 7',8,8(7,% 
/%0*$, &('&/(8,% +E.(&,% 7',.'020)+#% 9_XQf@F   

:;<=>? %# 7'#%#*80 #* &/'%,% $# ^*.#*(#'B0 
^*K,'238(&0 6 $# ^*.#*(#'B0 =+#&8'E*(&0 $# +0 
W*(-#'%($0$ $# Q'0*0$05 %#.A* $(%8(*8,% *(-#+#% 
$# &,27+#1($0$ 6 0),'$3*$,%# %/ $(%#C, #* 
7',K/*$($0$ $# K,'20 &,27+#80 6 /8(+(D0*$, 
$(-#'%0% 2#8,$,+,.B0% $# (27+#2#*80&(E*F 
:,*&'#802#*8#5 #* +0 7'(2#'0 $# +0% 8(8/+0&(,*#% 
&(80$0%5 %# &,*%($#'0 0 :;<=>? #* +0% %(./(#*8#% 
0%(.*08/'0%j 
! “Introducción a los computadores” 9OFO5 

7'(2#' &/'%,5 7'(2#' &/08'(2#%8'#@j X',.'0>
20&(E* #* +#*./01#% 234/(*0 6 #*%02)+0$,'5 
6 /8(+(D0&(E* $# :;<=>?F 

! “Estructura de computadores” 9?FO@j $(%#C, 

&,27+#8, $# :;<=>? 0+ *(-#+ $# 2(&',23>
4/(*0F e06 4/# G0&#' *,80' 4/# #* /* 
&/08'(2#%8'# 7'#-(, 9OF?@ #+ 0+/2*, G0 &/'%0$, 
+0 0%(.*08/'0 “Tecnología de Computadores 
I”, $,*$# G0 #%8/$(0$, 8,$,% +,% #+#2#*8,% 
4/# (*8#'-(#*#* #* #+ $(%#C,5 4/# %,* +,% 
%(./(#*8#%j  $#&,$(K(&0$,' )(*0'(,5 %#+#&8,' $# 
$08,%5 0$0780$,' 8'(#%80$,5 fJW5 '#.(%8',5 
)(#%80)+# 0%B*&',*,5 )0*&, $# '#.(%8',%5 '#+,1 6 
&,*80$,' )(*0'(, $# Z )(8%F 

! “Diseño de circuitos microelectrónicos” 
9VF?@j $(%#C, he<J $# :;<=>? 

! “Síntesis automática de arquitecturas VLSI” 
9ZF?@j (27+#2#*80&(E* $# :;<=>? /8(+(D0*$, 
&('&/(8,% +E.(&,% 7',.'020)+#%F 

 
=* &,*%#&/#*&(05 &,*%($#'02,% 0 :;<=>? 

&,2, /*0 7,8#*8# G#''02(#*80 $($3&8(&05 
/8(+(D0)+# &,2, &0%, 7'3&8(&, 70'0 7'#%#*80' 
&,*&#78,% $# $(%8(*8, *(-#+ $# &,27+#1($0$F 
  
Referencias 
 
NOP  pF:G/F Digital Computer Design Funda-
mentalsF Y&Q'0o>e(++5 Oc\?F 
N?P QFnFQ,'%+(*#F Computer Organization: 
Hardware/Software. X'#*8(&# e0++5 Oca\F 
NVP QFYFT0'025 gF:FU'60*8F Principles of 
Computer Systems. X'#*8(&# e0++5 Occ?F 
NZP YFYF Y0*,F Computer System 
Architecture. X'#*8(&# e0++5 Oc`\F 
N[P YFYFY0*,F Arquitectura de 
computadores. Vq =$F X'#*8(&# e0++5 OccZF 
N\P YFYFY0*,5 :FT(2#F Logic and computer 
design fundamentals. X'#*8(&# e0++5 Occ`F  

Tabla 2. Lista parcial de las microoperaciones a implementar 
 

98+)**@,).+8*1,- 6,].7,- . P,1,).) 682M.+8H1 ,1 ZM, /,G, P,1,).)-, 
7. :8+)**@,).+8H1 

6Y"-R$$aaDYMTP$O" <#]#0,b#$,7#0,8#:#,#\#$,c#0 9(_D2N9(_D("
6Y"$$R-aaDYMTP$O"NYC" <#]#0,b#8#$,":#,#0,"\#$,c#0" 9U_D$N9U_D0"
6Y"37X"J)" <#0,]#b#=#8#:#,#\#$,"c#0" 90_;4R"
6Y"YK" 30#0,<#]#$,"b#$,D#$,c#0" 9U_DB_KK9N9(_D?"
BY""37X""J)" <#0,]#$,"8#:#,#\#$,"9#$,"+#0 9T_DB_KK9N9T_D?"

&&&&&&&" &&&&&&&" &&&&&&&"
YK"YCN0" 8#,#\#$,":#0,"3'#0" 9U_D?"
YC"J)" <#0,]#$,.#0" 9'_;4R"
YC"YK" 30#0,<#]#$,.#0" 9(_MD$ND0NDUNDTNDQND?ON9U_D1"
d6"?R-" e#0" 9(_DB_KK9N9U_D?"

d6"4/" e#$" 9(_MD'ND1NDVND6NDWON9UMDUNDTNDQO"
N9T_MD1ND2ON"9Q_D$"
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Figura 5. Esquema simplificado de la lógica 
combinacional de la unidad de control 



N`P :F:F_,%8#'5 Computer Architecture, ?*$ =$F 
h0* l,%8'0*$5 Oc`\F 

NaP <FT*/8GF The art of computer programming, 
h,+/2# ^5 V'$ =$F f$$(%,* n#%+#65 Occ`F 

NcP QFJ##F From Hardware to Software. An 
Introduction to Computers. Y&Y(++0*5 Oca?F 

NOdP fF"FH0*#*)0/2F Structured Computer 
Organization. V'$ =$F5 X'#*8(&# e0++5 OccdF 

NOOP gFJFe#**#%%65 <FX088#'%,*F Computer Archi-
tecture: A Tuantitative Approach, ?*$ =$F 
Y&Q'0o>e(++5 Occ\F 

NO?P gF<F:0'7(*#++(F Computer Systems. Organi-
zation & Architecture, f$$(%,* n#%+#65 
?ddOF 

NOVP pFlFX0885 "FgFX08#+F Introduction to compu-
ting systems, Y&Q'0o>e(++5 ?ddOF 

NOZP fF"F H0*#*)0/25 Organización de compu-
tadoras. Un enfoque estructurado, Zq  =$F 
X#0'%,* =$/&0&(E*5 ?dddF 

NO[P YFgF Y/'$,&&05 hFXF e#/'(*.F Principles of 
Computer Architecture, X'#*8(&# e0++5 ?dddF 

NO\P <FfF X088#'%,*5 gFJFe#**#%%6F Estructura y 
diseño de computadores5 9V -,+A2#*#%@ 
=$(8,'(0+ ]#-#'8I5 ?dddF 

NO`P XFYFY(./#+5 Fundamentos de los compu-
tadores. X0'0*(*K,5 OcccF 

NOaP fFX'(#8,5 fFJ+,'(%5 gFfF],2#'0F Realización 
de un ordenador didáctico elemental, h 
:,*.'#%, $# ^*K,'238(&0 6 f/8,238(&0F 
fF=F^FfM 77F \OO>\O[F  Y0$'($F Oca?F 

NOcP _FgFX#+06,5 fFX'(#8,5 fFJ+,'(%5 
_FQE2#D>Y/+0F Emulador y ensamblador 
de un ordenador didáctico elemental, ]#-F 
$# ^*K,'238(&0 6 f/8,238(&0F h,+F O`5 lr 
O\O5 77F `>O`F OcaZF 

N?dP fFX'(#8,5 fFJ+,'(%5 gF:FH,''#%F Introducción a 
la InformáticaF Oq =$F Y&Q'0o>e(++5 OcacF 

N?OP fFX'(#8,5 _FgFX#+06,5 fFJ+,'(%5 _FQE2#D>
Y/+0F Description and use of a simple 
didactic computer, =: l#o%+#88#' 
9=$/&08(,* (* :,27/8(*. :,27/8#'% (* 
=$/&08(,*@F h,+F?M lO O5 g0*>f7' Oc>cd5 
77FO`>?cF OccdF 

N??P =Ff6./0$I5 gFgFl0-0'',5 YFh0+#',>Q0'&B0F 
La mgquina senzilla. Introducció a 
l’estructura básica d’un computador. :,+>
+#&&(E f/+0F :X=H5 Occ?F 

N?VP ]Fe#'2($05  fFYF $#+ :,''0+5 =FX0%8,'5  
_F"3*&G#D5 Fundamentos de computadores, 
"B*8#%(%5 OccaF 

N?ZP =FX0%8,'5 _F"3*&G#DF La Máquina 
Rudimentaria: un procesador pedagógico. 
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Tabla 3. Algunas de las 29 funciones de conmutación que sintetizan las señales de control de CODE 
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