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Comments  Meaning Micro instruction  

Arithmetic / logic operations 
 Set register $3 with $2 + $1 $3 = $2 + $1 
 Set register $3 with $2 - $1 $3 = $2 - $1 
Use the tkgate division Set register $3 with b such that 

$1*a + b = $2 (b < a) 
$3 = mod($2,$1) 

Use the tkgate division Set register $3 with a such that 
$1*a + b = $2 (b < a) 

$3 = $2/$1  

Use tkgate multiplier Set register $3 with $2 * $1 $3 = $2 * $1 
 Set register $3 with And($2,$1) $3 = AND($2,$1) 
 Set register $3 with not ($1) $3 = NOT ($1) 
 Set register $3 with Or($2,$1) $3 = OR($2,$1) 
For example (in hexadecimal) 
if $1 = 0f0bh then  
$3 = 000fh. Implement using 

Set register $3 with upper 8 bits 
of $1 

$3 = H($1) 



the shift in the ALU 
 Set register $3 with lower 8 bits 

of $1 
$3 = L($1) 

 Shift left $1 in $2 bits (the 
lower 8 bits) 

lShift $1,$2 

 Shift right $1 in $2 bits (the 
lower 8 bits) 

rShift $1,$2 

 $1 = 1 if $2< $3 $1=0 otherwise Set-on-less $1,$2,$3 
 Put the VAL in register $1 $1 = VAL 

Memory Access operations 
 Load into $1 the value in 

Addr+$2 
Load $1,Addr($2) 

 Store in $1 the value in 
Addr+$2 

Store $1,Addr($2) 

 Push $1 to the stack Push $1 
 Push the current value of PC to 

the stack. (note that the current 
value of PC already points to 
the next instruction).  

Push PC 

 Pop the stack into register $1.  Pop  $1 
I/O operations 

See the section on tty in order 
to see how to implement it 

Read a character from the 
terminal into the lower 8 bits of 
register $1 

Read $1 

See the section on tty in order 
to see how to implement it 

Print the character in the lower 
8 bits of $1  

Print $1 

Program control 
 Jump to address Addr J Addr 
 Jump to address $1 Return $1 
 Jump to Addr if $1 is different 

than $2 
Jne  $1,$2,Addr 

 Jump to Addr if $1 equals $2 Je $1,$2,Addr 
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CAR� �Instruction 
00010 Arithmetic operation 
00011 Load 
00100  
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Value 

(16bits) 
Operand 3 

(3 bits)� �
Operand 2  

(3 bits)� �
Operand 1 

(3bits)� �
Empty 
(1bit)� �

Instruction 
(4 bits) 

Type  
(2 bits) 

Instruction 

0001h� �1� �0� �0� �0� �0� �0� �0� �0� �0� �0� �1� �1� �1� �1� �0� �0� �$1 = 0001h� �
0001 1 0 c 3  
00a0h 0 1 0 0 0 0 0 0 0 0 1 1 1 1 0 0 $2 = 00a0h 
00a0 2 0 c 3  

00000h 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 $5 = $2+$1 
0000h 5 5 0 0  
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 � $1 = 0f0fh 
$� $2 = 10��
&� Store $1,100($2) 
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o Chapter 10 Control logic design 
o Chapter 11 Computer design  
o Chapter 12 – microcomputer system design 
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