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• ���+(*", :	+�, !" ← $%
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• E9:;&�
#����- ��1	���825D�%)/��

n �� �
#-���� :
• T(7:0)	:	;2BF6��à 3@=?43F;SC(2:0)-3x8>7G<��
• I	:	�AC6E9:;
• D(7:0)	:	IR(14:12)-3x8>7G<��
• OP2(11:0)	=	IR(11:0)
• R	:	�$.��E9:;

17

�� �
#��

X(2:0) Y(7:0)

3x8>7G<

SC(2:0) T(7:0)q(2:0)

3@=?
43F;

clrSC_CLR

X(2:0) Y(7:0)

3x8>7G<

IR(15:0)

	�
E9:;

IR(14:12) D(7:0)

	�AC6
E9:;(I)

IIR(15)

IR(11:0)
OP2(11:0)

;2BF6��

	���

SC_CLR	:	�
��-��8
25D+'1(,
�*0

!�"�5	:	P24��

!�"�6	:	P10��

�$.��
E9:;(R)



18

H<=>#&�%.34������%

�$1;68G

! " #(%) : '! ← %
! " #()) : * '! ← +,,+, ← %

! " #(.) :	 +, ← +, + ), 012 ← %,
! ← %, 3, ← %

H<=>#&�%��

M���N :MH<=>#&�N
!�"�5	:	P26
�

��A7@?;68G

! " #(%) : '! ← +,
! " #()) : 0! ← * '! ,+, ← +, + )
! " #(.) :	 0 ← 0!()4), '! ← 0!()): %)

�$1��

02#! = 012 " 0*37 % " 890 + 0*37 ) " 89:
02#! " #(%) " #()) " #(.) : ! ← )

3, ← % :	>6CI9�����	

n ��� :	MH<=>#&�N5�+4,2/��5�*, ��
n H<=>#&� :	H<=>JDEF0/���K:IB( ,	)-��/�5'�L



19

( !"��������������
( !"
�������'

! = #(%) ' ( ' ) *
CLA ! ' +,- .. : /0 ← 2
CLE ! ' +,- .2 :	 3 ← 2
CMA ! ' +,- 4 :	 /0 ← /0
CME ! ' +,- 5 :	 3 ← 3
CIR ! ' +,- % :	 /0 .6: 2 ← /0 .8: . ,

/0 .8 ← 3, 3 ← /0(2)
CIL ! ' +,- : :	 /0 .8: . ← /0 .6: 2 ,

/0 2 ← 3, 3 ← /0(.8)
INC ! ' +,- 8 :	 /0 ← /0 + .

SPA ! ' +,- 6 :	 (< /0 .8 = 2 )=3>
,0 ← ,0 + .

SNA ! ' +,- * :	 (< /0 .8 = . )=3>
,0 ← ,0 + .

SZA ! ' +,- - :	 (< /0 = 2 )=3>
,0 ← ,0 + .

SZE ! ' +,- . :	 (< 3 = 2 )=3>
,0 ← ,0 + .

HLT ! ' +,- 2 :	 =/?)

�$%&
�����

#(%) ' ) * :	 @0 ← 2

���������'

A = #(%) ' ( ' ) *
INP A ' +,- .. : /0 %: 2 ← (>,B, <C( ← 2
OUT A ' +,- .2 :	 +D)B ← /0 %: 2 , <C+ ← 2

SKI A ' +,- 4 :	
(< <C( = . )=3>
,0 ← ,0 + .

SKO A ' +,- 5 :	
(< <C+ = . )=3>
,0 ← ,0 + .

ION A ' +,- % :	 (3> ← .
IOF A ' +,- : :	 (3> ← 2
IMK A ' +,- 8 :	 (E@F ← /0(.: 2)

@0 ← 2 :	"�#)������	
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&������������	�����
"#$���	����%

!(#) % & % ' ( : *+ ← -[*+] (��� &����%)

AND
!(0) % ' 1 : !+ ← -[*+]
!(0) % ' 2 : *3 ← *3 & !+, 63 ← 0

ADD
!(7) % ' 1 : !+ ← -[*+]
!(7) % ' 2 : *3 ← *3 + !+,9 ← 3:;< 7= , 63 ← 0

LDA
!(>) % ' 1 : !+ ← -[*+]
!(>) % ' 2 : *3 ← !+, 63 ← 0

STA !(() % ' 1 : - *+ ← *3, 63 ← 0
BUN !(1) % ' 1 : ?3 ← *+, 63 ← 0

BSA
!(2) % ' 1 : - *+ ← ?3,*+ ← *+ + 7
!(2) % ' 2 : ?3 ← *+, 63 ← 0

ISZ
!(=) % ' 1 : !+ ← -[*+]
!(=) % ' 2 : !+ ← !++ 7
!(=) % ' = : -[*+] ← !+ ,	&@ !+ = 0 'B9C ?3 ← ?3 + 7, 63 ← 0

63 ← 0 :	��!'��
����
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(",1&��
%/!�

�� �� ��

���'"%0 ! " #(%) :	 '( ← *
AND +(*) " # , : '( ← *
ADD +(-) " # , : '( ← *
LDA +(%) " # , : '( ← *
STA +(.) " # / : '( ← *
BUN +(/) " # / : '( ← *
BSA +(,) " # , : '( ← *
ISZ +(0) " # 0 : '( ← *

�-./��	� +(1) " # . :	 '( ← *

SC(2:0)q(2:0)

3+)*
$#1(

clrSC_CLR

SC_CLR	:	������
'"%0��1����� 

'(_(3! = ! " # % + + 1 " # . + + . + + / " # /
+ + * + + - + +(%) + +(,) " # , + +(0) " # 0
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��������(AR)��
�� � �� ���	

������� ! " #(%) : '! ← % AR_CLR


���������
! " #(%) : '! ← )* AR_LD

! " #(+) :	 '! ← ,!(--: %) AR_LD

���������� /(0) " , " # 1 : '! ← 2 '! AR_LD

BSA /(3) " # 4 : '! ← '! + - AR_INC

'!_*7! = ! " # %
'!_7/ = ! " # % + # + + /(0) " , " # 1
'!_,9* = /(3) " # 4
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-1*/.('2,(PC)��

�� �� 
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	�$+&)0 ! " #(%) : '( ← * PC_CLR
BUN +(,) " # , : '( ← -! PC_LD
BSA +(.) " # . : '( ← -! PC_LD

'(_(0! = ! " # %
'(_0+ = +(,) " # , + +(.) " # .

PC"���30x104"���!���
#����"�� ���%
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���������(PC)��
� �� �� ���	

��� ! " #(%) :	 '( ← '( + + PC_INC

����� ! " #(+) : '( ← '( + + PC_INC
ISZ ,(-) " # - : ./ ,! = 1 #234 '( ← '( + + PC_INC
SPA 5 " 6'% 7 :	 ./ 8( +9 = 1 #234 '( ← '( + + PC_INC
SNA 5 " 6'% : :	 ./ 8( +9 = + #234 '( ← '( + + PC_INC
SZA 5 " 6'% % :	 ./ 8( = 1 #234 '( ← '( + + PC_INC
SZE 5 " 6'% + :	 ./ 3 = 1 #234 '( ← '( + + PC_INC
SKI ; " 6'% < :	 ./ /=. = + #234 '( ← '( + + PC_INC
SKO ; " 6'% > :	 ./ /=6 = + #234 '( ← '( + + PC_INC

'(_.4( = ! " # % + ! " # + + , - " # - " ,! = 1
+5 " 6'% 7 " 8( +9 + 6'% : " 8( +9 + 6'% % " 8( = 1 + 6'% + " 3
+; " 6'% < " /=. + 6'% > " /=6

5 = ,(@) " . " # : ; = ,(@) " . " # : 8( = 1 ↔
8((1) " 8((+)⋯8((+9)
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��*")($!#+ ! " #(%) : '! ← ) *! IR_LD
AND +(,) " # - : +! ← )[*!] DR_LD
ADD +(%) " # - : +! ← )[*!] DR_LD
LDA +(0) " # - : +! ← )[*!] DR_LD

ISZ
+(1) " # - : +! ← )[*!] DR_LD
+(1) " # 2 : +! ← +!+ % DR_INC

OUT 4 " 560 %, :	 57#! ← *8 9: , OUTR_LD
IMK 4 " 560 2 :	 ');< ← *8(%: ,) IMSK_LD

+!_>+ = + , + + % + +(0) + +(1) " # -
+!_'@8 = +(1) " # 2
+!_8>! = ,

'!_>+ = ! " # %

57#!_>+ = 4 " 560 %,
');<_>+ = 4 " 560 2

����,%&'������
������������ 


