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o n d s C o m p l e m e n t  ( R a ) b l b y b i t c o m p h m e n t ' B a
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m r e d e n a b y 2  ( n a ) + 2 - n a
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L o a d  o o u b l e  ( Y  Y + l lLO
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( n T C r e s b b r ) t 5 0 i 8 a
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SSTn a
S C F  a

LS0R a
LSTn a
L C n  a
E C F
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L E M  a

L C n D  a
S C B 0  a
E C t  I
D C I  F

St re  SF2

Load S82

Load and Enab e  Mon.  dock

Lqd ulSMffi

Log lca  B iOht  Sh i l r

A l q e b 6 t  R i g h l S h l f t

L o q i c d  F  g h t  D o 0 b h s h i h

Loq caL F qht Do0b e shifi

( n a ) + R T C r e q h e r l 5 0 r  N C
Enabh 8TC cq. koontop and interupt) - NC
!bable 8TC aq. {countup and iildiupt) - NC -
( B r ' M o n . c o c k e s . j e n a b k  N C
c00ntdown and nterupt
0babh Mon.  dock  res .  koundown -  NC
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L o a d a n d e n a b l e C l o *  D o u b e  ( B a ,  n a + t ) ' R T C j e d a b e c o u n r u p o n l y  - N C -
S lore  C lo .k  Doub le  (nTC f lqbed '  na ,  Ba+t  O O 0  0  X
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CBR a ,m

LRSR m

Sl  a ,m

SDI  a ,m
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C o u n t o n s  N u m b e r o i b i n a r y o n e s i n B a - n a + l
Sca le  Facror  Sh r r  (Fa ,  Ra+t )  ld r  un i i l  (Ba) lbo

l {Fa) l4 r  $ i l t  coun-na+2 O
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L m d a n d n d e x b y l  ( Y ) r F a ; ( F m ) + l i R m @
z e r o B i t  0 - ( F d ) m
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Sh i l t  (Ra)  , l shr  {Rm)b.0  p  dA,
s  gn  l i l l

Sh i f t  (Ba)  r iqhr  Y5.0  phcs ,  s ion  I i l l
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(na,  Ra+1)  -Y ' ,  Y '+ l  (?
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Mt  (Ur  nd t  i lqh t  (n . )5 j  p l@

siqn lil
sh i l r  (Ra na f l )  r i shr  Y5.0  p  ea ,
s lqn  I  l lU
lFa . . .  Rm)  -Y  . . .  Y+m a
sh i i t  (nJ  d t  (Rm)5 0  p  e6 ,  z*o t i l
Sh i l r  (Ba)  i l l  Y5-0  phc6,4rc  l i l

l nah .0  -Ybyh,  lBm)+ l  -  Rn
Shi t t  (8a)  c i rcuhr  y  b i l  1 f lm)b  0

(Ba)  +  Y* i  lnm)+ l  +  Bm
Shl i l  (Fa)  c i rcuh i l y  je i t  Y5  0  p  eA
(na)  +Y;  (Rm)+ l  r  nm
Sh i t  1na,  Ba+t )  h l t  {Rm)5 0  phes ,

zer t  r l  l6 )
( R 6 ,  n a + t l ' Y ' ,  Y ' + 1 ;
(Bm)+2-Fm-Z,rj-
Sh I t  (Rqfa+t )  h l t  Y5  0  p  {6

(R. ,  Ra+1)  -  (Y ,  Y+ l ) ,  (Rm)+2 '  Rm (

Sh i l r  (8a ,  na+t )  c i rcubr  v  b r t
(nm)5-0  p lacs  O)
0 - Y *
Sh i l t  (na ,  Ba+t )  c i rcdd lv  k f t
Y5.p c aces0
0 ' Y

(Ra,  na+t )  (8n ,  Bm+t )  -  Ba  Fa+!
( B a . R a + t )  ( Y ' , Y ' + 1 ) - B a ,  n a {
(Ra,  na+1)  (Y ,Y+ l )+Rd,  Fa+]a l

lRa,  Ra+1)  +  (nm,  Rm+t )  -Ra,  Ba+ l

1Ra,  8a+1)  +  1Y- ,  Y '+1)  -  Ra,  Ba+10

lna .  B?+1)  +  (Y ,  Y+1)  +  Ba,  B .+ lO

{ F u ,  B u + 1 ) :  l R m , 8 m * t ) O
(na,  Ba+ l ) :  1Y ' ,  Y '+1)  l3
(na ,  n#r ) ,  lY ,  Y+ l )  le
(Fa+t )  (Bm)  -  na ,  Ba+t  i l )

{Ra+t ) . (Y ' )+Ba,  Ba+t  i3 )
{ 8 a + t ) . Y ' F a ,  F a + 1  O
(na+t )  .  (Y)  '  Ra,  na+t  O
(Ba,  na+t )  /  (8m)  -  Ba+] i
remainder 'Ra C)
( R a ,  n a + t )  /  ( Y ' ) ' R a + t ;

( B a ,  R a + t ) / l Y ) + n a + t ;
r e m a i n d * + 8 a O

Lr  (Ba+ l )n= l i  (nm)n  -  Fan 6 : ,
l l  l n a + 1 ) n = l i  ( Y ' ) n ' R a o  O
f ( n a + l ) n = l ; Y n - n a n  O

l l  (8a+1)n  =  l ;  (Y)n  '  8an  O
I l n a )  A { R a + j ) l :  t ( F m )  A ( 8 a + t ) l  O
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m  2 C  a  m  A F D F  a , m

m 2E a  m Ano a ,y ,m Algebrab n  gh l  Doub esh i l l

AlOebrah Leftshill (Fegbtil

Circuhr Ldl shift (Rqbbt)

Smre hdex by 1 (lnd reil)

Aqebmlc  Le l t  0oub esh i i t

S to re  Doub e  ndex  hy2

Alqebra  c  Ldr  Doubh sh i l

t 3
l 4
l 4
l 4
l 5

l 5
l 5
l 5
l 6

l 6

l 6

m 2F a m SM a,y,m

m 30 a  m ALSn a .m
m  J 2  a  n  A L S  a , y , m

m 33 a m BSX a.v.m
m 34 a  m CLSB a ,m

m  3 5  a  m  S X i a , m

m 36 a  m CLS a ,y ,m
m 37 a  m SX a ,y ,m
m 38 a  m ALDB a ,m

m 39 a  h  SDxt  a ,m

m  3 4  a  m  A L D  a , y , m

m  3 8 a  m  S D X
Cncu lar  L i l l  0oub e  sh i l r

Cnru la r  Le i l  0oubk  sh i l l

Subt rn t  Doub e  (nqhed

Subtac l  0oub ls  l lndn{ lJ

1 7
1 7

1 1
20
?0
2n
20
21
21
21
?2
22
22
72
23
23

0 0 m  3 0 0  n  S Z l m
3E a  m CLoa.v .m

0 0 m  3 F 0  m  S Z v . m
m  4 0  a  m  S U F a , m
m  4 l  a  m  S u l a , m
m 42 a  m SUK a .v .n
m 43 a  m SU a ,y ,m
m  4 4  a  m  S U D F  a . m

m  4 5  a  m  S U D I  a , m

m 47 a  m SUo a .y .m
m  4 8  a  m  A B a , m

m  4 9  a  m  A l a . m

m  4 4  a  m  A f  a , y , m

m  4 8  a  m  A a , y , m

m  4 C a  m  A D F a , m

m  4 D a  m  A D l a . m

m  5 U  a  m  u H a . d

24
24
24
25
25
25
26
26
26
26
27

27
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m  5 l  a  m  C l a , m

Compde Doubb (Fqnd)

ComFre Dcubh l lndn4d

Div ide

AND (8 .0$ . , )

A N D

0F { lnd i red)

O F

Exc sive 0n (Con*ail)

Masked S!biliute (8eqbteil

Mskedsubilnuie (lfldnecd
M Aked Subillute (C om hil)

Compile Msked {R4heil

h  5 2  a  n  C K  a . v . m

m 53 a  m Ca,y ,m
m  5 4  a  m  C o B a . m
m  5 5  a  m  C o l a , m
m  5 7  a  m  C D  a , v , m

m  5 8  a  m  M B a , m

m  5 9  a  m  M l a , m

m 5A a  m MK a ,Y,m
m  5 8  a  m  M a , y , m
m  5 C  a  m  D R a , m

m  5 0 a  m  D l a , m

m 5E a  m DK a ,y ,m

m  5 F  a  m  D a , y , m21

m
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30
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3 1
3 1
3 1
32
32
32
32
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m 60 a  m ANDn a ,m
m  6 1  a  m  A N o l  a . h

m 62 a  m ANor  a ,y ,m
m 63 a  m AND a .v .m
m  6 4  a  m  0 8 F a , m
f r  6 5  a  t o  o f l l a . m

m 66 a  m onK a ,y ,m
m 67 a  m 08 a .v .m
m 58 a  m XoRF a ,m
m 69 a  m XoB!  a ,n
m 64 a  m X0nK a ,y ,m
m 68 a  m XoF a ,y ,m
m  6 C a  m  M s R a , m
m  6 0 a  m  M s l a , m
fr 6E a m MSK a.y,m
m 6F a m MS a,y,m
m  7 0  a  m  C M n a . m

i t a + n  O a . m . v m u s b s e v e n
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.  I  i  m  0 P r  m  " " ^ '

3 4 2 a  m  7 2 a  m  c M K a , v , m  c o m p t r e M d k e d ( c o N k n )  l ( F a ) A ( n a + t ) l r l Y A ( R a + l ) l O  0  0  x
3 4 3 a  m  7 3 a  m  c M d , y , m  c o m p a r e M s k e d  t ( n a l A ( n a + t ) l : t l Y )  ( n a + l ) l O  0  0  X
35 0  00  00  74  0  0  loCF lopu l /ou lpur  Command Erecure  (0140) ;0 '014015,14  NC
3 5  I  0 0  m  / 5  0  n  B F l m  8 b $ d F d c h l l n d i e i l )  { Y ' ) + C C ; 1 + Y ' 1 5 , 1 4  0  0  X
3 5  2  0 0  m  7 6  0  m  n E X v , m  n e m o e E x e c u r e  E x e c u t e ( Y ) j ( P ) + 2 - P  N A
3 5 3 0 0 m  7 7 0  m  8 F y , m  E l a s e d F i l r h  ( Y ) ' C C ; 1 ' Y t b , t 4  0  0  X

f i 7 0 a  m  7 C a  0  S a p 4 e 6  T , i s & H y p e , b o l c  - N C

# 7  0  a  0 1 0  7 C  a  8  F C a , y  F o a l i n s P o i n t C o m p a r u  ( n a , R a + l ) r { Y , Y + l )

o(8)  0  0  x
#7 0  a  011 7C a  I  FXCa F ixsd loF loa t inq  Formnormal lzedF loa l ingPo in t

Po in l  Conven ion  number  io  na ,  8a+1,  l iom lh .
b lna .y  exponen l  in  Eaand io teger
mant t$ lnFa+ l (2 tcompl lmen l )  X  X X

H7 0  a  012 7 [  a  A  FLC a  F lo i l ins  Po inr  10  Unpack  F loa l in !  Po in t  numbel  in
F ixed Conveu ion  Ra,  8a+t  in lo  b inary  exponen l

ln  Ra and in leqer  man lhs  ln to
B a + t 0 0 x

S7 0  a  013 7C a  B NF a  F  oa t ins  Po in t  Normal id  lhe  F loar inq  Po in t
N o r m d k e n u m b s i n B a a n d n a + t X X X

f l7  0  a  016 7C a  E oAL a ,y  A lqebEb Lef l  Sh i l l  {na ,  Fa+1,  Ba+2,  8a+3)
0 u a d r u p l e $ i i r L d r Y 5 { p l ; c s , z ; . o l i l O 0 X X

€7 0  a  017 7C a  F  oAR a ,y  A lqebra t  n ighr  Sh i f t  (na ,  na+] ,  Ba+? Ba+3)
ouadrop e Shill F shi Y5.0 p aces, siqn lil O 0 0 X

a 0  0  0 0  r  a o  o _ i r r q .
4 0  0  0 l  m  8 0  I  m  J N E R m  J u m p N o r E q u a  l l C C i o d i c d A + o r n d 0 ; { n m ) + P  N C
4 0  0  0 2  m  8 0  2  m  J G E R m  J u m p G r e i l e r o . E q u d  l i C C i n d i d 6 >  o r + ; ( f l m ) + P  N C
4 0  0  0 3  m  8 0  3  m  J L S B m  J u m p  L 6 s  l i c c i n d t d e s < o r  j { n m ) - P  N C
4 0  0  0 4  m  8 0  4  m  J 0 8 m  J u m p 0 v e i l o w  l f o v n l o w s i :  { f l m ) + P  - N C -

40 0  05  m 80 5  h  JCn m J0mp Cany r i  F i ry  s l ,  {Fm)  'P  -  NC -

4 0  0  0 6  m  8 0  6  h  J P T F m  J u m p P o w . o u t o f T o l s r a n c e  r p o w e o u r d t o b m n c e :  ( B m ) ' P  - N C -

4 0  0  0 7  m  8 0  7  m  J B F m  J u m p E o o t t a p 2 s l e c t d  l f b o o t r 4 2 s b . s d :  ( n m ) - P  N C
4 0  0  l 0  m  8 0  8  m  J R m  J u m p  ( n m ) ' P  N C
4 0  0  1 1  m  8 0  I  m  J S S m  J u m p d k r s l o p  S t o p , ( n m ) - P  N C
4 0  0  1 2  m  8 0  A  m  J K S B l , m  J u m p .  l l K e y s e r  S l o p ,  f k e v l s e l , * o p ; ( n m ) ' P  - N C -

rhen jump (nq$n)
4 0  0  1 3  m  8 0  I  m  J K S F 2 , m  J u m p . l i K e y s s t S t o p ,  f k e y 2 s r , $ o p j ( 8 m ) ' P  - N C -

ten  jump lnqher )
40  l  d  s  o
4 0 2 0 0 m  8 2 0  m  J E y , m  J u m p E q u a L  l r C C i n d h i l 6 = o r 0 , Y - P  N C -
4 0  2  0 1  m  8 2  I  m  J N E y , m  J u m p N o r E q u a l  l f C C i n d i c a i e s + o r n o t o j Y - P  N C
4 0  2  0 2  n  8 2  2  m  J G E y , m  J u m p C r e a r e r r h a n o r E q u a  l t C C l n d m r s > o r + ; Y + P  N C
40 2  03  m 82 3  m JLSy,m J t rmp Le$ t tCC nd icdss<or  ;Y+P NC
4 0  2  0 4  m  8 2  4  m  J 0 y , m  J u m p o n o v s | o w  t f o v e i l o w s e t :  y r p  - N C -
4 0  2  0 5  m  8 2  5  m  J C y , m  J u m p o n c n r y  t r c i l r y $ I ,  y - p  N C -
4 0  2  0 6  m  8 2  6  m  J P T y . m  J u m p i l P o w d o u r d  t l p o w e r o r r o r r o e r a n c e ; Y - P  N C

To erame
40 2  07  m 82 7  m JBy,m Jumpi lBoor i rap2se le i l sd  l lboo ts t rap2se lec ted ;Y 'P  NC
4 0  2  T 0  m  8 2  8  m  J y , m  J u m p  Y - P  N C
4 0  2  1 l  m  8 2  I  m  J S y , m  J u m p d r e r s m p  S r o p ; Y - P  - N C -
4 0  2  1 2  n  8 2  A  m  J K S l , V , m  J u m p  l l K e y s e r - S t o p ,  l l k e y t s e i , i l o p ; Y + P  N C

fF1 rmp
4 0  2  1 3  m  8 2  B  m  J K S 2 , y , m  J u m p .  I I K l y s l  S l o p ,  l l k l y 2 s e t . n o p ; Y ' P  - N C -

r h e ,  r a p
4 0 1 0 0 a  8
4 0  3  0 l  m  8 3  I  m  J N E ' y , m  J u m p N o l E q u a l  l l C C i n d t d A + r o o t 0 ; ( Y ) - P  - N C -

4 0  3  0 2  m  8 3  2  m  J G E t y , m  J u m p G r e a i e r o r E q u a l  l l C C i n d t d B > o . + j ( Y l - P  - N C -

4 0  3  0 3  m  8 3  3  m  J L S ' y , m  J u m p L A s  l l C C i n d i c d A < m - j ( Y ) ' P  - N C -

40 3 04 m 83 4 m J0 *V,m Jump on 0vedlow ll owdlow st; (Y) +P NC -
40 3 05 m 83 5 m JC 'y,m Jump oi Cary ll Fily st; (Y) 'P NC
40 3  06  f r  83  6  m JPT 'y ,m Jumpi lPower .ouro i  l lpowerouro l io le rance; {Y) 'P  NC

Toierend!
40  3  07  m 83 7  m J8 'y ,m Jumpi lBoor tap2s lecred  l lboohrap2shded; (Y) '?  NC-
40 3  10  m 83 8  m J*y ,m Jump {Y) 'P  NC
40 3  1 l  n  83  I  m JS-V,m JumpAl t ,S lop  Sbp j (Y) -P NC
40 3  12  m 83 A m JKSl , ' y ,m Jump.  l lKey$t -S lop ,  l l key ls t , i lop j {Y) iP  NC

ihen lump
40 3  13  m 83 B m JKS2, 'y ,m Jump.  l tKeys l -S lop ,  l i key2set , *0p , {Y) -P NC

ihen lumP
4 1 0 a  m  8 4 a  m  x J n a , m  t o d e x J u m p R e s b r .  t r ( R a ) + 0 j l F a ) - 1 ' R a , ( R m ) ' P  - N C
4 1  1  d  8 5  d  L J I r D  l o F  J u m p ( l n d n a t )  I ( P ) + D j  ' P  N C
4 1  2  a  n  8 6  a  m  X J a , y , m  I n d e x J u m p  l l { R s ) + 0 i { n a )  l + B a i Y + P  N C
4 1  3  a  m  8 7  a  m  X J a , ' y , m  I n d e x J u m p  l l { R a } + 0 ; l n a )  1 + B a j l Y ) ' P  N C -
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# 5 0  3  a  h

# 5 1  0 a  m

# 5 1 3 a  m

# 5 2  0  a  m

# 5 2 3 a  m

83 a  m LAnMa,y ,m

L o c a  J u m p  G r e a t r  o r  E q u a

tump N4il ie lnqker)

F l o a l i n q  p o l n l A d d  ( l n d l r e i l )

Mdt ip ly  Do0b le  ( lnd i red)

D i  de  Doubb { f lq t t r )

Divlde 0ouble

L J G E  X D

LJLS XO

JN a , ' y ,m

# 5 3  3  a  m

r 5 4  0  a  m

'54  3  a  m

i 5 5 0 a  m

na+t ;  nem. 'Ra+2,  Ba+3
l f la ,  Ra+t )  /  (Y ' ,  Y*+1) 'na .
Fa+t j  Fem, '8a+2,  na+3
(na,  na+t )  /  (Y ,  Y+ l )  -  f la ,  Ra+t ;

( F m ) ' A F r  s E E  L E G E N o

. 5 5 1 a  m  8 5 a  m  S A R | a , n

i 5 5 3 a  m  8 7 a  d  S A B M a , y , m

# 5 6 1 a  m  B g a  m  M D l a , m

# 5 6 3 a  m  B B a  m  M o a , y , m

# 5 7 0 a  m  8 C a  m  0 0 R a . m

1 Y , . . . . Y + u ) - A F r . . . . A B , + u  N C

l A R r ) + F n  N C

{A8r )  '  Y .  -  NC -

{ A n r , . . . A F r + u ) ' Y , . . . Y + u  N C -

Ra+1,  Ra+2,  Ra+3 G
{ R a , F a + l ) . { Y - , Y ' + l l ' R a ,  0  0  X
B 6 + 1 , 8 . 1 2 ,  R r 1 3 0
( R a , 8 # t )  { Y , Y + l ) - R a , 8 a + j ,  0  0  X
Ba+z, Ra+3 O
(Ra,  8a+t ,  8a+2,  na+3)  i  (8m,  nm+1)  0  X  X
+R*2,  Ba+3;  Rem.+Ra,  na+1 O
( F a , B # 1 , 8 a + 2 , 8 a + 3 ) / ( Y ' , Y ' + 1 )  0  X  X
'Ra+z.8a+3;Bem. 'Ra,Fa+ l  O
( R a , B # 1 , 8 a + 2 , f l a + 3 ) / ( Y , Y + 1 ) '  0  X  X
B"+?,  R"+1:  B !m. 'R" ,  B"+1 O
shrir {Ra) rlqhl m phc6, rero till u u x
S h i i l { R a ) r s h r m d e B . 5 i q n i i l  0  0  X
S h i l l  { R a i a + l )  i , q h l  m  p h r e s ,  0  0  X

'See ErFnded Memory Legend

5 7  l a  m

5 7 3 a  m

8 ! a  m  0 0 l a , m

60 1
6 0 2 LLR0 a ,m

Lnera l  A  gebEic  B iohrSh i l t

# ODrional Marh Pac Indrultions O a.m.v mu* be even

l B a ,  n a + t )  ( Y . Y + l l ' R a ,  n a + t j

lBa ,  Ra+1)  +  (Rm,  Rm+t )  -  Ba ,
na+ l ;  nes  'Ra+2,8a+3
( F a ,  R a + t )  +  l Y ' ,  Y ' + l ) ' n a .
Ra+t ;  F6 . '8a+2.  na+3
(na,  8a+1)  +  1Y,  Y+1)  "  Ba,  Ba+t ;

( F a ,  F a + t )  .  ( F m ,  B m + 1 ) ' n a ,
Fa+1 Fes . 'Fa+2,Fa+3
( R a ,  8 a + 1 )  ( Y ' , Y ' + l ) ' F a ,
Ba+1 nes . '  Ra+2.  na+3
( R a ,  n a + t )  ( Y , Y + l ) ' F a ,
B.+1 BN. 'R.+? B.+1

H E X I D E C I M A L

0 0 0 0 0

0 0 0 0 4

0 0 0 0 5

0 0 0 0 0

0 0 0 0 i

0 a  l 0

0  a  1 5
0  a  1 6
0  a  l i

2 a  0 2
2 a  0 6

3 a  o o

3 0 0 0 0
3 0 1 0 0
3 0 2 0 0
3 0 3 0 0
2 0 0 m

3 0 0 m
3 0 0 m
0 0 0 0 0
0 0 r 0 0
3 0 0 0 0
3 0 r 0 0
2 0 0 0 0
2 0 1 0 0
2 0 2 4 0
0 0 0 m
0 0 0 m
3 0 0 0 0

70

1Q

70

t0

70

70
70
70
/0
/0
72
12

1 1
1 1
7 1

1 2

7 6
7 6

7 0
10
70
70
7 1

1 1
1 2
1 3
73
13
1 3

15
76
/6

o

f o q M A r  9 9 P 1 l i .  r \ s T q L c - r o \  o p r q A r o !  c  0 v  c L
: :  FOBMAT

ooub led i i l  s isn i l l l  O
C4 a  m LALS a ,m L i re ra  Aqebra t  LdrSh l i l  Sh i l l  {Ra)  le i l  m ph .s ,zero  l i l l  0  X  X
C5 a  m LCLSa.m L i le ra  C l (u la rLer rsh i ( r  Sh i l r (Rrb l f t i r cobrmphs 0  0  x

C6 a  m LAL0 a ,m LneG A lqebra ic  Ldr  Sh i l l  (Ra,  na+t )  le r l  m p  aces ,  0  X  X
D o u b e s h i l r  z " o i l  G )

C 7  a  m  L C L o a , m  L i t e r a  C n r u i l L e r l  S h i t ( B a , n a + t ) h l t c i r c u h r m  0  0  x
o o u b e $ l l l  P b c A  O

C8 a  m LSU a ,m L l le ra  Subta . r  (Fa) -m '  na  X X x
C9 a  m LSUD a ,m L i tc  Subtac l  ooub le  (na ,  Ba+ j ) -m -  na ,  Fa+ l  g )  X  X ^
C A a  m  L A a , m  L i k a l A d d  ( B r + m ' R a  X  X  x
C B a  m  L A o a , m  L i e c l A d d 0 o u b e  ( n a . n a + t ) + m ' F a , B a + t O  X  X  x
CC a  m LLa,m L iec l  Load mrRa 0  0  x
C O a  m  L C a , m  L i e n l o o m p a r e  l n a ) : m  X  X  x
C E a  m  L M U L a , m  L i e G l M u l t p L y  ( n a + l ) . m - n a , B a + t @  O  O  x
C F a  n  L D ] V a , m  L i l e G l D v i d e  ( n a , 8 a + 1 ) / m ' B a + t ; O  0  X  x

remaindet  Ba
D3 a  m Bs!  a ,V ,m Eytesubnac l  (n ,  lY)  bye 'Ba X X x
D 7 a  m  B A a , y , m  B v r e A d d  ( n r + 1 Y ) b y t s ' R a  X  X  x
DB a  m 8C a ,y ,m Byk  Compare  (na)  lY)  hyE X X x
DC a  m lMl  6 ,m lser  Mac io  CP B$erued io r  User  Macro  NA

UM2 a ,m
DD a  m UMI  a ,m User  Macro  CP R6etoed hr  Usr  Mdrc  NA
DE a  m UMK a ,y ,n  Usr  Macro  CP nBerued io r  Usr  M&rc  -NA-

0 F  a  m  8 C X a . y . m  E v t C o m p , r e a n d l n d e x  ( B a )  ( Y ) b y r e ; l F m ) + l  " R n  X  X  X

_ _ ' l - - - - _ _ _ _
COMMANO/CHAIN

INSTFUCT!ON
E0 0  0  ACB 0  Cbanne l  Con l io  Masercera l l  chanods

c c F  0 , 0
E0 0  4  ACB 4  Chan ie  Conto l  Enab le  exErna l  in re rup t ,  a  I  channds

ccF 0 ,4
E0 0  5  ACB 5  Chanre  Coot ro l  onab le  ex t rna l  inE i rups ,  a  I  thannds

ccn 0 ,5
E0 0  6  ACF 6  Channe l  Conto  Enab le  c  as  l l l ,  Pr io rny  2 ,3 ,4  in te r r0p t

ccB 0 ,6
E 0  0  7  A C R T  C h a n n d c o n r d  D s a b e C h $ l l l , f t l o r i r y 2 , 3 , 4 i r t e ( u p t

c c n  0 , 7
E0 a  I  CCn a , l0  Channd Conto l  Mser  c  ear  chao.  a
E0 a  C CCn a , l4  Channe Conto l  Enab e  chan.  a  ex le rnd  iob t ruos
E0 a  D CCF a , l5  Channe Cot to l  D  sab le  chan.  a  ex ts rnd  ine t ruph
E0 a  E CCF a , l6  Channe Cont ro l  Enab le  chan.  a  Chs l l l ,  Pr io r i l y  2 ,3 ,4  in le f tup(
E0 a  F  CCR a , l7  Channs Cont ro l  Dnab le  chan.  a  c  As  l l l ,  Pr io r i l t  2 ,3 ,4  i i l e r iup t

Usr Mero l/0 frAiled for !*r Mano
Usr  Mado -  l /0  ns*ved lo r  U* r  Macto

COMMANO INSTFUCTION
E6 a  2  CK a ,y  In  tbe  Input  Cha in  Y  -  Channe a  Cha in  Po iner j  n i l iac  npu l  cha in
E 6  a  6  O c K a , y  I n n i a t 0 u r p u r C h a n  Y ' C h a n n e  a C h a i n P l i n b r j  n i i a e o u i p u t r h a n
E7 a n wlM a.y.m W'ie Conto Memoiy (Y) - Chan. a CM. ) Se l/O

wcv dn  \  |  cTL vEM
fB "  I  P  vd . '  1  q&dCoi l ,o  Vp lo tv  Cfan  arcv- j  t  . )  Pageg

FCM am,y
F8 a  m S|CFa,m Ssra l  nk i laceeonto  S€ lorc l€ fchm a l l0d i$de lunc l ion

FB a m SST a,y Srore stria Status Channel a SeiaL Status bib - Y F PaG 10

CHAIN INSTFUCTION
E3 0 0 r0 0.y Inpur Dara (Y, Y+1) * BTC, sAP; inirlate tand€r
E3 I 0 l0 l,y ourpur oila (Y, Y+l) - BIC, SAPi hillale tander
E3 2 0 l0 2,y Externa Funilion {Y, Y+l) - BTC, SAP; iniliale fansl€I
E3 3 0 l0 3,y Force Exlernd Funct on (Y, Y+1) - BTC, BAPi lnniale tanJ€r
EO 0  m LCMK m,y  Load Conto i  Memory  Y -  CMm (St r  l /0  I  m*"  T"  d" "  ,  " ,

Memoryl
E7 0 m LcM m,y Load coorol Memory (Y) - cM- (se l/o M€mory)
EB 0 m scM m,y Store Conto Memory CMm - Y (Ss /0 Msmory)
E C  0  0  H C B  N a l c h a n  H d r c h a n n q
EC I  0  IPR In tenupr  Procesor  cene i i le  cha n  ins (up l
E F  0  0  Z F y  Z e t o F a g  0 , Y , 1 G 1 4
E F  I  0  S F y  S A F 4  I ' Y , r S . t q
F2 0  0  SJMC 0 ,y  Ser ia  Junp on  Mi l  Cond t ion  Uncond t ibnd Y '  CAP
F 2  I  0  S J M C l , y  S n h  J u n p o n M i l C o n d i t i o n  l l s u p p r c $ f a q n o l s e l , Y ' C A P
F2 2  0  SJMC 2 ,y  Serh  Jump on Mi l  Cond i t ion  l l  mon i lo r  lhg  s t ,  Y  '  CAP
F4 0 m SFSC m Ss(h Fo, Sync Pedom tondon(s) adgnd lo m-bib per PaS 10
Fs 0 m CS|E m Serial Inreilace Conrol Set or clear dbcr€le lundion Fr PaF l0
FB 0 m CSST y Store Serial Sbru! Serial Slatus bib - Yt Ss Pag€ 10



INSTRUCTION WORD FORMAT

15 14 13  12  1 :  l0  I  8  7  6  5  4#TRIGONOMETRIC AND HYPERBOLIC FUNCTIONS
(Operation Code 371

x,y Ca(esian c0o.dinat€r.  Radix poinl  a$0med t0 be the same
0 Anqle ol  rolat ion Tr ignonometic m0de (BAIVS) Bit  15 = 180"
v Angle of rotat ion Hyperbol ic node Radix p0inl  a$!msd between bib lb and l4
K 0.466728
K 1  1 . 1 5 2 1 7 8

Notei  0 resuhs are i1 LSB

TYPE

R R
RI TYPE 2

8 L

3 2 1 0

N I  T Y P E  ]

R K ,  R X

0

0 / l ' . / ".:.,:::t':

o E f t i l f t 0 N  0 F  F T E L D S

0 0pera t ion  (Func t ion)  Code
f Formal Oesignilor

00  J  Formi l  88 ,  Regkter  t0  Reg is le r  o r  R[  I  Formar
0 l  -  F0rmat  R l ,  Regkter  Ind i rcc t  l vemory  or  RL.2  Formal
l0  +  Format  RK.  Beg isbr  L i lec l  Consant  o f  R l  3  Formd
11 =  Format  HX,  Req is rer  Indexed Addre$,  Conshnt  o r  RL4 F0rmal
Gefera l  Beq is te r  o r  Subtunc t i0n  Des gnator
Genem Reg ls te f  o r  Subtunc t ion  Des ignator
4 .b i t  Uns iqned L i le ra l  Consbnr  in  R L  Formar
S igned Dev ia l ion  Va !e  (Twot  Complement )
Addre$ or  Ar i lhm{ ic  Con$an l

0

a
c

ov

)
v

LEGENO

Byte point€r, 0 - Upper, 1 - Lower
Carry
Condit ion Code

D€signator Field in tW
General R€gister Designator in lW1
Contents ol Second Instruction Word
or lW2

Y Efi€ctive Operand Address or Conslanl
Y' Effective Operand Addre$ in R-
TM l/O Transfer Mode

O0 - Abon Input Tresler
01 - 8-bil By|e Transter
'10 - 16-bit Word Transler
11 - 32-bit Dual Word Transler

BTC Buffer Transler Count
BAP Bufl€r Addr6ss Pointer
CM Control Memory Word
CAP Chaln Address Pointer
RTC Real-Tlme Cl@k
( ) Contents ot regist€r or address
r (R6) 5-0
u (R6) 13-8
' 2's Complement
For AN/UYK-204 only:
r (R.) 7-0
u (R.) 15-8
: Compare

S R 1 B i t s s 4

00 Pag€ S€t 0
01 Pag€ Set 1
10 Pag6 Sel 2
1 1 Page Sel 3

l /0 INSTRUCTI0N FAULT. l r€l \ ,10RY RESUIVE
A N D  F . P .  U N O E R F L O W / O V E R F L O W  I N T E H R U F T  O A T A '

INTERPSETED AS FOLLOIAB:

N O F I \ 4 A L  A D D f l E S S I N G
N O R I \ 4 A L  A D O R E S S I N G
I N 0 I R E C T  A D D R E S S I N G  W I T H 0 U T  I N D E X I N G ;  l W  1  A T  Y  =  y
I N D I R E C T  A D D B E S S I N G  W I T H  I N D E X I N G ;  l W  I  A T  Y  =  y + ( 8 m )

.I I {TERPRETED AS FOTLOWS

FZEEZV,fr
c c c c 0 x t  0
0 0 0 0 0 0 0 1
I  [ , t t \ ,1 t  0  0  1  0

c H A r N  I N S T R U C T T 0 N C C C C = C H A N + ; X = 0 + t N p u T ; x =  1  + o u T p u T
COI\4MAND INSTRUCTION
IVEIII0RY RESUME INTEflSUPTj IV[, l lV = 8K MoD. No. {UyK.20}

O R
vto  1
dF-l
I  l t  l

X O R
v 0 1
o l -
1 1 0

AND
n l o  1
tlo o
r  l o  r

oF 32K (UYK,20A)
+ I F I ] 1 . 4 +  F , P . U N D E R F L O W O V E R F L O W I N T E R f l U P T

W O R D A T Y = ( I W 2 }
EYTE AT UPPEB HALF OF Y = ( IW2)
w0 R0 AT Y = {rw2) + (Rr)
SYTE AT Y = I IW2} + (RX) 12
w o R D A T Y = 0 W 2 ) + ( R m )
BYT€ AT Y. ( IW2) + (RM}' /2
W 0 R D A T Y = ( l W 2 ) + ( R m + i )
EYTE AT Y = ( lW2) + (Rm + 1) 

. /2

N E X T  I W  1  A T  A D D R E S S  Y  =  { I W 2 I
N E X T  I W  ]  A T  A D D R E S S  Y  =  ( I W 2 )  +  ( R X )
NEXT lW 1 AT A00RESS Y = i lW2) + {Rm)
N E X T  t W  I  A T  A D 0 F E S S  y  =  l t W 2 )  +  ( R m + t l
N O T  A S S I G N E D

r<v{fururvac

STATUS REGISTER NO. 1 FORMAT

!"1,.'i-d- i

C O N D I T I O N  C t ] D E S
A B r i H M E T t c  

-  - c o M p A - B E -

0  - Z E R o  i  { R a t  =  { R m }  o r  { Y }
1 - N o T Z t 8 0 & P o S  i  { R a l > ( F m ) o r { y }

# O P T I O N A L  M A T H  P A C

STATUS NEGISTER NO. 2 FORMAT

F

ts

F

t
3

* t x

=

;

= = =

- l -
.  l l r

=

f I

: l
a l

rl-
; l
: l ,t

!l
I

; l ;
,l

: l
: l
; t *
5 l -
: l

:
; t

t

: lal
: l
; l

- l
' = l

r l
l -
3 l

: l

.9

F

=

F

=

F

z
- 3 3 3

: 6 9

d l

. 9

E E

d l

EE E

a

# 0pt ional lValh Pac lnsruct ions

FOBMAT

R R
B t - l

OPERAi ]D FOBMATION

ope 'and =  {Rm)

L@al  Jump Addr6s  Y =  (P)  +  xD

Rt.2
B K

B X W o r d  0 p e m n d a l  Y = y  i f m  = 0

0 p e f a n d  a t  Y  =  y  +  ( R m )  i t  m  I  0 , 1 0 , 1 2 , 1 4 , 1 6

_ _  _  _0FmnM h i rec t  addrq ! i {  m =  10 ,12J4,16

BX Byte  operand a t  Y  upper  f  m =  0
0 p e . a n d a r Y =  ( R m ) / 2 + y i l m + 0 , 1 0 , 1 2 , 1 4 ,

t 6 ;  B .  ( R m )  
0

0perand a t  ind i r€c i  addre$ i l  m =  10 .12 .14 ,16
BL Operand -  m (an  abso luE l i€ml )

r l
la--32-bil operand-l

l t l
S l.__ Magnilude _Jj

l lw
! -n6+p-na+t- j
l r l
!+- nm--+la-Rm+r - ->
l r l
i+-Y-T.-Y+1 

-----+1
0oubl€ Length 0pemnds

kt-- 32 bir ope6nd -------4{

Floa l ing  Po inr  0pennd f

:a ,  m and addres  Y i le  even numbe6

' 
t '- s' - s'i i/- z / i / i '-7-. o

SPECI FI ES G EITIE RAL N EG ISTTB

SEPTEMSER 1982

'B  =  LSB o f  reg is te r



SFSC OPERATIONS

INTERRUPT ENTRANCE ADDRESS INDEX

w 0 R D  8 t T  #

W O B O  B I T #

INTERRUPT CODE
PER INTERRUPT TABLE EELOW

0n sync .  0 r  async  channe l ,  se t  suppre$when inp ! t  charac t€r=

hupprcs reoklerl; discard that character.

0n rync. or dync channel, sel monltor and enable chain when input

characl€r= (monitor register). Terminate the bulfer.

0n  ac t ivesync .  channe l  search  lo rcharac ter  leng th  word  =  (suppre$ reg ise t .

Whsn found enab le  cha in  and compare  nex t  inpo l  charac le r  l f  equa l ,  se t

s0ppress,

I N T E B B U P T  C O O E
PEF IMERRU{ TABLE BELOW

SERIAL CHANNEL INTERRUPT WORD FORIIAT

BITS tl l r  L.sTD.l88 BS 232 VACATES

0 . 1

I

I

l 0

1 1

1 2

1 3 ,  1 5

ALWAYS ONES

1  = B  D I S C R E T E
T U R N E D  O N

1  + C  0 I S C R E T E
T U R N E O  O F F

i  =  I  0 I S C H E T E
T U R N E D  O N

ALWAYS ONE

ALWAYS ONE

ALWAYS ONES

ALWAYS ONES

I  + R I N G  I N O I C A T O R
O N

I  - R E C € l v E 0  L I N E
S I G N A L  O E T E C T O R  O F F

1  -  I  0 I S C R E T E
T U R N E D  O N

A L W A Y S  O N E

ALWAYS ONE

ALWAYS ONES

ALWAYS t)NES

1 - 8  D I S C R E T E
T U R N E O  O N

1  + C A R R I E R  D E T E C T
T U R N E D  O F F

I + ALARIV IN DICATE
T U R N E O  ( ) N

1  - S Y N C  E R  R 0  R
T U R N E O  O N

1  + T R A N S M I I  F U t L  O N
T U R N E O  O F F

ALWAYS ONES

#2 Rdoad addro$s

1 1 0
t l l
112

1 1 3
il4
1 1 5

1 1 7

r30
l 3 l
132
r33
r34
r35
I36

l /0  Command ce lk

Exbrnd interruptword $orage

I i O  I  B I T S  I N T E R P R E T E O

O  O _ 5 . B I T C H A N A C T € B
O  1  - 6 . 8 I T  C H A B A C T E B
I  O - T . B I T C H A R A C T E R

0 - SELECT 000 PARITY
I I  -  SELECT EVEN PARITY

O .  O I S A B L E  P A R I T Y  C H E C K I N G
I  I  =  E N A B L E  P A R I T Y  c H E c K I N G

O  -  O N €  S T O P ' B I T  I - A S Y N C H R O N O U S
I r - Two sroP BrTs I ourPUT oilLY

ASYilCHRONOUS CLOCK SPEEO SELECTION
OO i  LOWEST SPEED I1  =

0
l

2
3
4

5
6
1

t 0
t l
1 2

t 3 , t l

INTERRUPT PRIORITY

Clas Clas

Einary

Code
G€nerat

:las l,

; l a $  l l ,

5
6
7
1
2

3
4

CP ln* ru i l ion  Fau l t

U0 lnstuction Fault

00000
(X)0t0

00000
00010

i l a$  l l l ,

0c

Inrtrrupt

RTC ov€illow
Moni to r  C lock

In t rcomput€r  T ime.0ut

Et t rna l  In t€mpt  o r  ̂

Dkcrere InteruDt U

0utpul chain Inierupt
InDut Chain Interrupl

001 10

0 1000
0  1 0 1 0
1 1000

1 1 0
000

100
0 1 0

I/O DISCRETE FUNCTIONS

0cbl
m-Vrlul Function

M t L . S T 0  l E I A  S

Discrete
Lrne

Designator
i188Cl

0esiqnator 0iscr€le
Line

edgnalo

0
I

2
3

5
6

1

1 0
l l
12
t 3
l4

l 1

Sel

C lear

N  o 0 p

N o 0 p

Sel

Clear

Set

C lear

Clear

Sct

Cl€ar

Set

Clear

Set

C loar

Sel

Loop te i l  ( in te rna l )

Loop te$  ( in le rna l l

Not  used
Not used

Contol Line 6
Conrol Line 6
Contrcl Line 5

Cont ru l  I in r  5

Conto l  L ine4

Contol Lin€ 4
Conrol Line 3
Contol Line 3
Conrol Line 2
Conto l  I ine  2
Conto l  L ine  I
Cont ro l  L ine  1

J

J

G
G
F
F
D
D

J
J

T R A N ,  P R E P

T8AN, Pf lEP

G
G

D
D

T O O P  B A C K
LOOP BACK

Loop b*  ( in t€ rna l )

Loop Es  ( in te rna l )

Spare
Spare

J (non{td.)

J (non{td.)

D igb le  R ing  Ind icaror
ln te r rup t  ( in te rna l )

Enab le  Ranq Ind ica tor
In te rup l  ( in te rna l l

Reques to  Send

Reques ro Send

N4 Sync
l{w Sync

0at. Terminal Ready

Data ferminal Ready

toop Te$ {external)
Loop Tes {extemal)
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Channds #0ptional lvlalh Pac Junilion
.  AN/UYK,2OA ON[Y

. AN/UYK-2OA ONLY

CHANNEL PAGE
CM,13 NUMBER SET

0 N/A 00
1  0 - 7 s  1 0
1  1 0 - 1 7 s  1 1


