
2X nx zy ny f no out=

Lf zx
then
x=0

i f  nx
then
x=!x

Lf zy
then
Y=o

if ny
then
y=ty

i f  f  then
out=x+y

else
out=x&y

i f  no
then

out= !out f (x,y)=
I
1
1
0
1
0
1
0
1
0
1
0
I
0
0
0
0
0

0
I
1
0
I
0
I
0
1
I
1
0
1
0
I
0
0
1

I
I
I
1
0
I
0
I
0
1
0
I
0
0
0
0
0
0

0
I
0
I
0
1
0
I
0
1
1
I
0
0
0
I
0
1

I
I
I
0
0
0
0
I
I
I
1
1
1
1
I
I
0
0

0
1
0
0
0
I
I
I
1
1
1
0
0
0
I
1
0
I

0
I

-1
x

v
!x
!y

-x
-v
x+1
y+1
x-1
y-1
x+y
x-y
y-x
xIy
xlY

I fie$e'olts rflbtrdbt
how to nreset
*-<the x rnput

I hese bits instruct
how to preset
the y input

This bit ielects
between
+/And

This bit inst.
how to

postset out

Resulting
ALU

output
\&s

Ltct
(etr.
|J ;(1^

0^r"sbr

zx nx

r l

zynyfno

i j i

,[I ,o -il-o \ I*", 1

ALU(x- ty= rz:K= r I lX= rzy= r \y= r f= rno=,out= rzr=,ng= ) i
And16(a= ,b= ,out= ) ;
And(a=,b=.out= ) ;
ARegister( ip= , !oad= ,out= ) .
Bi t ( in= , Ioad= ,out= ) ;
CPU ( inM= , instruction= ,leset= , outl,!= , writeM= , addressl.t= , pg=
DFF(in= .out= ) ;
Dl tux4Way(in= ,sel= rd= ,b= ,c= rd= ) ;
DMuxSWay(in= rsel= rd= rb= rc= rd= tQ=,f=,9= rh= ) ;
DMux(in= ,sel= ,a= ,b= ) ;
DRegister( i r r= . foad= ,out= ) i
Ful lAdder(a= ,b= .c= ,sum= ,carry= ) i
Hal fAdder(a= , [= ,su[r= .  carry= ) ;
Incl5( in= .out= ) ;
Keyboard(out= ) ;
Menory( in= , Ioad= .address= ,out= ) ;
Muxl5(a= ,b= ,sel= ,out= ) ;
Mux4Way16(a= ,b= ,c= ,d= ,sel= ,out= ) i
MuxgWayl6(a=.!=.c=,d= re= r f= rg= rh= rsel=.out= ) ;
MuxSWay(a=,b=,c= rd= .e=,f= rg=,h=,seI=,out= ) ;
Mux16= ,b= ,sel= ,out= ) ;
Nand(a= ,b= 

'out= 
) ;

Not l6( in= ,out= ) ;
Not( in= ,out= ) ;
Or15(a= ,b= ,out= ) i
OrSvfay( jn= ,eut= ) ;
Or(a= . != ,out= ) ;
PC(in= , load= , inc= ,reset= .out-  ) ;
Pcloadlogic(c instr= , jL= , j2= . j3= , load= , inc= ) ;
RAI{16K(in= r load= raddress= 'out= 

) ;
RAU4K(i11= , load= ,address= rout= ) i
RAM512(in= ,1o36= ,address= 

'out= 
) i

RAM64(in= , fead= ,address= ,out= ) ;
RAMS(in= r load=,address=,out= ) i
Register( in:  . load= ,out= ) ;
ROM32K(address= rout= ) ;
Screen( in= , Ioad= ,address= ,out= ) i
Xor(a= ,b= ,out= ) ;

lo l ro D , le r r r o I lrt m )PVlalrvfres



(when a=0)

comp mnemonic

0

1

-1

D

A

!D

!A

-D

-A
D+1

A+1

D-l

A- l

D+A

D-A

A-D

DEA

DIA

101
111

111

001
110

001

l l0
001

110
011

110
001

110

000

010

000
000

010

(when a=t)
comp mnem

-M

I't+ 1

l,t- I

D+M

D-M

M-D

DeU

DIM

000
001
010

011

100
101

110

l l l

cl  c2 c3 c4 . t  c6
ol o,z oJ lwnemoruc Destination (where to store the con

The value is not stored anywhere
Memory[A] (memory registep 3"CJr
D register 4rlcsral 17 fr

Memory[A] and D register
A register
A register and Memory[A]
A register and D register
A register, Memory[A], and D 

f!fl-
Figure 4.4 T\e dest field of the C-instruction.

j l '  j2 i3 Mnemonic Efrect(out < 0) (out :0) (out > O)

010
111

010
100

000

101
001

111

011
111

111
110

010
010

011
111

000
101

! l,l

nul l

M

D

MD

A

AIt{

AD

Al'{D

000

001
olo

011
100

101
11o

111

nuIl

JGT

JEQ

JGE

JLT

JNE

JLE

Jl'{P

No jump
Ifout>0jump
If out :0 jump
Ifout>0jump
If out < 0 jump
Ifout*0jump
Ifout<0jump
Jump

{rom I
data 1

memory t

ualue (v .0 or l)

- - -

lrom (

in.tr"tiln { instruction 1
m€mory L 

tu

writeM

addressM

pc

xpryd 0,,-
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I to instruction
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ALU output
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