
SPE|RY+UNMAC- oEms swMs
U-1600 COMPUTER

REPE RTOI RE OF INSTRUCTIONS

OCTAL
FoRMAT ;;r";; rr{srnucn0N opERArortr c ov cc
o  l e  m

0 0 0  - -  -  D i a g n 6 l i c E t u m
0 0 3  ! m  B l a , y , m  B y t l @ d
0 1 0  a m  L R a , m  L o a d ( R e g i . t e r )
01 I a m Ll a.m Lo.d (lndircco

0 1 2  . m  L K a , y , m  l o a d ( C o c t a n o
0 l  3 - a m  L . . y , m  L @ d
02 0 a 00 PF a Mak. pBitive
02 0 a 0l NR a Make dgative
0 2 0 . 0 2  R H a  R o u n d

m 0 a 04 TCR. Twds Complement
02 0 6 05 TCoR a Twd. ComplEmeot Double
02 0 a 06 oCR a one's Complem€nt
02 0 .  l0 lRoF a Incrcde Ra by I
0 2 0  a l l  D R o R a  0 o c o @ R a b y l
t2 0 a 12 IRTF a Incc6r R. by 2
02 0 . 13 DRTR a oecEd Ra by 2
02 I a m Lol a.m Load oouble (lndi@t)
0 2 3  . m  L D a . v . m  L o . d o N b l r

ll diagnGtic iump set Rt7 +tf,
(Y) 6yr -  8,
(Rm), - ,  Ra
(Y')  -  Ra
Y + R a
{Y) rRa

l f  ( R a )  ( 0 ,  ( R a ) ' -  R .
l f  ( R a )  > 0 ,  l R a ) ' +  R a
lt  (Ra) >0, {Ra) + (Ra+t)15 + Ha O
l l  {Fa) (0, {Ba) -  (R*t} ts -  Ra
l B a ) ' * F a
( R a ,  R d l ) ' + 8 a .  B a + t
(Ra) bit.by-bh complement + Ra
{ R a ) +  I  * R a
( R 3 ) -  1 + 9 ,
{ R a ) + 2 + B a
( R 3 ) -  2 + n .
(Y*, Y'+1) + Fa, Fd1
(Y. Y+l)  + R,.  R"+l

. N A
0 0
0 0
0 0
0 0
0 0
X X
x 0
X X

X X
X X
0 0
X X
X X
X X
X X
0 0
0 0

x
x
x
x

X
X
X
X

O U  X
0 0 x
0 0  x
0 0  x

_ N A -
_ N A _
_ N A _
_ N A _
_ N A .
_ N A -
_  N A .

_ N A _
_ N A -

0  0 x
_ N A _
- t'lA -
- N A _

t: ,0 a0U !Ha txorul iveHeturn ( ienerarcinlrrupl ;(Fl+l+Ha

0 3  0  . 0 1  S S 0 B a  S t o r e s B l  ( S R l ) + B a
( B  0  . 0 2  S S T R a  S i o r e S R 2  ( S R 2 ) + R a
lB 0 a 03 SCB a Stod Clock (BTC register)ls-o * Ra
Its 0 a 04 LPR a Load P (Ra) -P

0 3  0  a 0 5  L S 0 B '  L o a d S R l  ( B a ) ' S B l
lB 0 a 06 LSTR a Load SR2 (Ra) +SRz

lXl 0 a07 LCFa LoadRTClMr (H") 'FTCregister l5-g;

03 0 00 l0 ECB En.ble Clock Enable RTc.egister
03 0 00 1l DCR Disble Clock Disable BTC rcgister
m 0 a'12 LEMa Lo.dandEnableMon.cl*k (Ra)+Mon.Clf tkrcg.;  enable

c0untdMn
03 0 00 13 DM oi.able Monilor clak Disable Mon. clock agister
03 0 a 14 LC80a L@dandsnableClmkooble (Ra,f idt l*  BTC;enablecolnt lp
ts 0 a 15 SCBD . Store Clock Ddble {FTC Register l  -  Ra, Rdl
l B 0 0 0 1 6  E C I R  E n a b l e C l c k l n t e r u p l  E n r b l e R T C e e r f l o w i n t e r r u p l
03 0 00 17 oClR Disable Clock Intorrupt Disable BTC werflow interrupt
lB 3 . m Ll4 .,y,n L@d multiDlo 1Y.,. Y+m-a)-fla... Rm

0 x x
0 0  x

- N A -
-  i lA -

0 0  x
0 0 x
0 0  x
0 0  x
0 0  x
0 0 x

l N 0  a 0 0  S O R a
0 4  0  a 0 l  R v R r
l X  0  a 0 2  C N T a
$  0  a 0 3  S F F a

0 4 3  a m  B L X a , y , m
0 5 0  a m  S B B a , m
0 5 ' l  a m  L X l i , m
0 5 3  a m  L x a , y , m
0 6 0  a m  Z B R a . m
0 6 . |  a m  L o x l a , m

Squars Boot /  ( f la,  Rdl)  -  Rdt;  Rem. + Ra
Rwere Regiiler Rwem (Rx)
Cdnt ons Number of binary ons in Ra*Rdl
Scale Fi l tor Shif t  (Ra, R*l)  lef i  lnt i l  (Ra)ts

t(Ra)14; shi f t  count+Rd2 O
B y t e L @ d a n d i n d e x b y l  ( Y ) t y t e - R a ; { f l n J + l * f , m @

S . r g i t  l _ ( n a ) m
Load and iridex by t (lndiF.r) (Y|) + Ra; (nil+t +Rm O
Load ed index by I  (Y) * 8a; (RmFl -  Rm O
Zero Bit  0 ' (Falm

Load Doubls lndex by 2 (Y', Y*+t) - Ba, Rdt @
(lndirccll lRm)+2 * Rm

1 5 3  a m  L O X a , y , m  L @ d D @ b l e , i n d e x b y 2  ( Y . Y + l ) + R s , n * 1 ; ( R m l + 2 - R m @

07 0 a m CBR a,m Compare 8it T6t bit m of Ra for zero 0 0
0 7  |  0 0  m  L P l m  L @ d P S I V ( l n d i r e c t l  { Y ' . Y * + l , Y * + z } + P , S R l , S n 2  - i l A

0 7  3  0 0  m  L P v m  L o a d P s w  { Y  Y + l  Y + 2 ) + P . S R I . S R 2  - N A

0
-NA_

0

-  i t A .
0

_NA_

0

- N A -

0

1 0 2  a m  L R S a , y , m
1 0 3  a m  B s a , y , m
1 1 0 . m  A R S B a , m

1 1 1 . m  S l a , m
' l l  2 . m  A R S a , y . m
' l l 3 . m  S a , y , m
1 2 0  a m  L B D R a , m

1 2 1  a m  S 0 l a . m
1 2 2 . n  l - R o a , y , m

l0 0 a m LRSR a,m Logical Rightshitt (Rsgirter) Shift (Ra) right (Rm)s-0 plac6, 0 0 x
zero f i l l

Logic.l Righr Shift Shift (Ra) righr Y5-0 plac6, zefo fill 0
Bybstore (RJ7-o-Ybyte
Algobmic Right Shit t  Shif i  {Ral dghr (BmlS-0 p146. 0
(Rogistsr) sigo fill
Storo { lndirmt) (Ra) *Y*

Algobraic Riqhr Shifi Shifi (Ral right Yb-0 pl,c6, sign fill 0
Store (F"1-Y
Logical Fight o@ble shitt Shifi (Ra, Rdl) right (nm)5-0 0

Places, tsro fill
Srore Ddble ( lndi@t) (R6, B6a1;-y ' ,  y*11

Lo{ic.l Righr 0eble shilt Shifi (Ra, Rdt) right Yto plrs, 0
(fiegilttr) zoro fill

12 3 a m S0 a,y,m Sron Dobls (Ra, Rdt)+Y, Y+l -  l {A

frfriliiil'n. tnnruction! Ocount = 3l for.ll zeror or atl ones. O if a+ m (Da md be even

I



OCTAL
FoRMAT :;;J'* |NSTBUCI0N opEBATtorl c 0v cc
o  l a m

13 0 a m ARDR a,m AlgebEic Right Duble shi f t  Shif t  (Ra, R#l)  r ight (Rml5-0 places, 0 0 X
sign fill

13 2 a m ARD a,y,m Algebraic Fight Double shi f t  Shif t  (Ra, R#l)  r ighr YS-o places, 0 0 X
sign f i l l

13 3 a m SM a,y,m Storc Mult iple (Ra -.  f lm) 'Y.. .  Y+m-a - NA -

1 4 0  a m  A L S B a , m  A l g e b m i c L e t t s h i f t ( R e g i s t e d  S h i f t ( R a ) l e f t ( R m ) 5 - 0 p l a c e s , z e r o f i l l  0  X  X
14 2 a n ALS a,y,m Algebraic Lefi shifi Shift {Ra) left Yb-o places, zero fill 0 X X
14 3 a m BSX a,y,m Byte Storc, index by t  (Ra)Z-o -Ybyr;  (Rm)+l + Rm - NA -

15 0 a m CLSR a,m Circular LeIt  shi f t  (Fe0ister) Shif t  (Ra) circ l lar ly lef t  (Rml5-0 0 0 X
ptaces

1 5  1  a  m  S X l a , m  S t o r e i n d e x b y  I  { l n d i @ c t }  ( R a ) - Y * ; ( R m ) + l ' f l m  - N A -

15 2 a n CLS a,y.m Circula. Left shift Shift {Ra) circularly left Y5-0 places 0 0 X
1 5  3  a  m  S X a . y , m  S t o r e , i n d e x b y l  ( R a ) + Y ; ( R m ) + l + R m  - N A -

1 6 0  a m  A L D R a , m  A l g e b r a i c L € f t D o u b l e s h i t t  S h i l t ( R a , F a + t ) l e i t ( R m ) 5 - 0 p l a c 6 .  0  X  X
(Register) zero fill

16 I  a m SDXI a,m Store Ddble index by 2 (Ra, R*l)  'Y*,  Y*+l;  -  NA -

( l f ,direct)  (Rm)+2+Rm@
'16 2 a m ALD a,y,m Algebruic Left Double shilt Shlft (Ra, Ra+1} left Y5.0 places 0 X X

zero f i l l
1 A ?  a m  S D x , v m  S r n m n f l l h l . i n d p t h v ,  i B " R * l l j l Y Y + l ) : l R - l + ? + R - a t  - N A -

1 7 0

1 1  1
1 7 2

1 7 3
2 0 0
20 1
2 0 2
2 0 3
2 1  0
21 1
2 1 3
2 2 0
22 1
2 2 2
2 2 3
2 3 0
23 I
2 3 3

m CLDR a,m Circular Left  o@ble shi t t
(Register)

m SZI m StoE Zeros ( lndirect)
m CLD a,y,m Circular Left Double shift

m SZ y,m Store zeros
m SUR a.m Subtract (Register l
m SUI a,m Subtract ( lndirect l
m SUK a,y,m Subtnct (Constant l
m SU a,y.m Subtact
m SU0F a,m Subtract Double (Begister)

m SUDI a,m Subtract Dolble ( lndirect)
m SUo a,y,m Slbtract Double
m An a,m Add (Register)
m Al a,m Add ( lndirect)
m AK a,y,m Add (Constanr)
m A a.y,m Add
m ADR a,m Add Double {Begister)
m ADI a,m Add D@ble { lndirect}
m  A 0  a v  m  A d d  D d h l .

Shif t  (Ra, Bdt) c ircular ly lef t  0 0 x

lR6)5-g places
0 + Y '
Shif t  (Ra, Rdt) c ircular ly lef l
Yb-0 placs
0  + Y
( R 6 ) -  ( R 6 ) + P u

_ N A _

0 0  x

-  N A ,
X X  X

( R a )  ( Y * ) - R a X X X
( R a ) - Y - R a  X  X  X
( R a ) - ( Y ) - R a  X  X  X
( R a ,  R r l )  ( R m ,  R m + t ) -  f l u ,  R p 1  X  X  X
( R a , R d l ) - ( Y * , Y * + 1 1 + R a , R d l  x  x  x
(Ra, Rdl)  -  {Y, Y+1) + Ra, Rdl X X X
( R a ) + ( R m ) + R a  X  X  X
( R a ) + ( Y * ) + R a  X  X  X
( R a ) + Y + R a  X  X  X
( R a ) + ( Y ) + R a  X  X  X
( R a ,  R d l )  +  ( R m ,  R m + l )  - R a ,  R a + l  X  X  X

{ R a , R d t ) + ( Y * , Y * + l } + R a , R d !  X  X  X
l R .  f , a i ) + l Y  Y + 1 1 + R "  n " a r  X  X  X

2 4 0
24 1
2 4 2
2 4 3
2 5 0
25 1

2 6 0
2 6 r
2 6 2
2 6 3
2 7 0

27 1

2 7 2

21 3

X X  X
X X  X
X X  X
X X  X
X X  X
X X  X
X X  X
0 0 x
0 0  x
0 0 x
0 0  x
0 x x

0 x  x

( ) X X

( ) X X

m

m

m

m

CF a,m Compare (negister) (na):  (Rm)
Cl a,m Compare ( lndir*t)  (Ral:  (Y*)
C( a,y,m Compare (Constant) (Ra):  Y
C a,y,m Compare (Fa):  (Y)
CDF a.m Comptre Double (Register) (Ra, Fa+l) :  (Rm, Rm+1)
CDI a.m Compare Double ( lndiret)  {Ra, Rdt):  (Y",  Y*+l)
CD a,y,m Compare Dolble {Ra, R#l) :  (Y, Y+1)
MR a,m Mult iply (Register) {Rdt) .  (Rm) + Ra, R#l
Ml a.m Mult iply { lndircco (Rdl} .(Y*)+f,a,  Rst
M K a , y , m  M u l t i p l y ( C o n s t a n t )  { R d t ) . Y + R a , R d t
M a.y,m Mult iply (R61) .  (Y) 'R6, 861
0 R a , m  D i v i d e ( B e g i s t e r )  ( R a , R * t ) / ( R m l - R a + l ;

emainder 'Ra
D l a , m  D i v i d e ( l n d i r e c t )  ( R . , R 6 + 1 ) / ( Y * ) ' R 6 + 1 ;

remainder + Ra
D K a , y , m  D i v i d e ( C o n s t a n t )  { R 6 , R 6 1 1 ) / l + q 6 1 '

remainder + Ra
0 a,y,m oivide {Ra, Rdt) /  {Y) 'Ra+1;

3 0 0  a m  A N D R a , m  A N D ( F e g i s r e r )  ( R a ) o { H m } + H a  0  0
30 0 0 0 NoP No operat ion {softuare) (R0} o (R0) t  R0 0 0
3 0 0  0  0  N o P D  N o 0 p e r a t i o n D o u b l e  ( R 0 ) o { R 0 ) + R 0 ' { R 0 } o { R 0 l ' R 0  0  0

(sofMarel Two insructions generated
30 1 a m ANol a,m AND ( lndirect)  (Fa) o (Y')  +Ra 0 0
30 2 a m AN0K a,y.m ANo (Constant) (Ra) o Y -f la 0 0
3 0 3  a m  A N D a , y . m  A N D  ( R a ) o ( Y ) + R a  0  0
31 0 a m oRRa,m 0n (Reqister) (R6)@ (86)+f lu 0 0
3 l l  a m  o R i a , m  o n ( l n d i r c c t )  ( R a ) @ ( Y * ) + R u  0  0
3 1  2  a m  o R K a , y , m  o F ( C o n s t a n t l  ( R a l O Y + R a  0  0
3 1  3  a m  o R a , y , m  0 R  ( R a ) @ ( Y ) - B a  0  0
32 0 a m XoBR a,m Exclusive 0B (Register) (Ra) 6 (Rm)-Ra 0 0
32 I  a m X0Rl a,m Exclusive 0B ( lndirect)  (Ra) 6 (Y*)+Fa 0 0
3 2 2  a n  X o R K a , y , m  E x c l u s i v e 0 R ( C o n s t a n t )  ( R a ) d Y ' R a  0  0
32 3 1 m XoR a,y.m Exclusive 0R (Ra) 6 (Y)-Ra 0 0

(z) it a* n

OCTAL
FoFMAT :x:l l '^", |NSTBUCI0N 0PE8AT|0N C ov CC

o  I  a m

3 3 0  a m

3 3  I  a m
3 3 2  a m
3 3 3  a m
3 4 0  a  m
3 4  I  a m
3 4 2  a n
3 4 3  a  m
3 5  0  0 0 0 0
3 5 1 0 0 m
3 5 2 0 0 m
3 5 3 0 0 m

r e 7 0  a  m

MSRa,m MaskedSub.t i tute(Begister) l t {Rdl)n=l; lHm)n'Han 0 0 X

MSI a,m Maskod Subst iute ( tndi@t) l f  (R61)n=l;  (Y')n -  R6n 0 0 X

MSKa,y.m M6kodSubst i ture(Constant) l f {Ra+l) ;=1;Yn-Ban 0 0 X

MSa,y,m MaskedSubst i tute l t {R3+1)l=1;(Yln .Rnn 0 0 X

cMF a,m conpare Masked (Register) l {R"l  o lha+t)} :  l (Rml o (R*t) l  0 0 X

cMl a.m Compare Masked { lndirect)  l (Ra} o (R#1)l :  [ (Yt)  o {R*1)]  0 0 X

cl\4K a,y,m Compare M6ked (Conttrnt)  [ {Ra} o {Rdl) ] :  lY o (Fdl} l  0 0 x

CM a,y,m Compare lMasked [{Ba) o (Ra+t) l :  I {Y) s {Ra+t)]  0 0 X
loCR Inpui/output Command Execute {0140);0'014015,14 -NA-

8Fl m Eiased Fetch ( lndiEct) (Y*)+CC; I  +Y*1S,14 0 0 X
REX y,m Bemote Execut Execute (Yl;  (P) + 2 'P -NA-

BF y,m Eiased Fetch (Y)15>CC; I  +Yl i .14 0 0 X
See page 6 Trig & Hyperbolic - NA -

4 0  0  0 0  m  J E R m  J u m p E q u a l  l f C C i n d i c a t e s = o r o ; ( R m ) + P
4 0  0  0 l  m  J N E R m  J u m p N o t E q u a l  l f C C i n d i c a t e s + o r n o t 0 ; ( R m ) + P
4 0  0  0 2  m  J G E R m  J u m p G r c a t e r o r E q u a l  l f C C i n d i c a t e s >  o r + ; { B m ) + P
4 0  0  0 3  m  J L S R m  J u m p L e $  l f c c i n d i c a t s < o r - ; { F m } r P
40 0 04 m JoRm Jumpoverf low l foerf lowst:  (Bm)'P
4 0  0  0 5  m  J C R m  J u m p c a r r y  l f c a r r y s t :  ( R m ) - P
40 0 06 m JPTRm JumpPMroutofTolerance l fpoweroutoftolerance: (Rm)+P
40 0 07 m J8R m Jump Boottmp 2 selected lf bootstcp 2 selected: (Rm) +P
4 0  0  l 0  m  J R  m  J u m p  ( R m ) - P
40 0 11 m JSR m Jump afterstop Stop; (Rm)'P
40 0 12 m JKSR l ,m Jump. l f  Key ret*Stop, l f  key I  set,  stop; {Bm} +P

then iump (Registerl
4 0  0  1 3  m  J K S R 2 , m  J u m p .  l l K e y s e t - S t o p ,  l f k e y 2 s e t , s t o p ; ( R m ) + P

then iump (Beqister)

N A
N A
N A
N A
NA
NA

N A
N A
irA
N A

NA

40 1 d LJ xD L@al Jump {P} + xD +P - NA
4 0  2  0 0  n  J E y , m  J u m p E q u a l  l f c c i n d i c a t e s = o r 0 ; Y + P  - l t A
4 0  2  0 l  m  J N E y , m  J u m p N o t E q u a l  l f C C i n d i c a b s + o r n o t 0 ; Y + P  - N A

4 0  2  0 2  m  J G E y , m  J u m p G r e a t e r t h a n o r E q u a l  l f C C i o d i c a t e s > o r + ; Y + P  - N A

4 0  2  0 3  m  J L S y , m  J u m p l e $  l f c c i n d i c a e s < o r - ; Y + P  - N A

4 0  2  t l 4  m  J o y . m  J u m p o n o v e r f l M  l f  o v e r f l o w s t :  Y - P  - N A

4 0  2  0 5  m  J C y , m  J u m p o n 0 a r r y  l f  c a r r y r e t ,  Y ' P  - N A

40 2 06 m JPT y,m Jump if Power out of lf pmer out ol tolerance; Y -P - NA
Tolohnce

40 2 07 m JB y,m Jump if Bootrtrap 2 selected lf bootstmp 2 $lected; Y -P - NA
4 0  2  l 0  m  J y , n  J u m p  Y + P  - N A

4 0  2  l l  m  J S y , m  J u m p a t t e r s t o p  S t o p ; Y + P  - N A

40 2 12 n JKS l ,y,m Jump. l f  Key ser-Stop. l f  key I  set,  stop; Y -P - NA
then iump

4 0  2  1 3  m  J K S 2 , y , m  J u m p .  l f K e y s e t - S t o p ,  l l k e y 2 s e t ,  s t o p ; Y + P  - N A

then iumo
40 3 00 m JE *y,m Jump Eqlal  l f  CC indicates = or 0; (Y) +P - NA
4 0  3  0 1  m  J N E * y , m  J u m p N o t E q u a l  i f C c i n d i c a t e s + o r n o t o ; { Y ) + P  - l ' i A
40 3 02 m JGE *y,m Jump Greater or Equal l f  CC indicates>or+; (Y) 'P -  NA
4 0  3  0 3  m  J L S * y , m  J u m p L e $  l f c c i n d i c a t e s < o r - ; { Y ) + P  - N A
40 3 04 m J0 *y,m Jump on overfltu lf wedlow set; (Yl +P - NA
40 3 05 m JC 'y,m Jump on Carry lf carry set; (Y) +P - NA
40 3 06 m JPT *y,m Jump if Powr out of lf power out of tolerance; (Y) 'P , NA

Tolerance
40 3 07 m JB *y,m Jump it Eoobtap 2 selected lf boostrap 2 relected; (Y) +P
4 0  3  l 0  m  J * y , m  J u m p  ( Y ) * P
40 3 11 m JS*y,m JumpAflerstop Stop;(Y)iP
4 0  3  1 2  m  J K S 1 , ' y , m  J u m p .  l f K e y s e t - S t o p ,  l f k e y l s e t , s t o p ; ( Y ) * P

then tumo

N A
N A
N A
NA

40 3 13 m JKS2,*y,m Jump. l fKeyset-Stop, l fkey2set,stop;(Y)-P -NA

4 1  0  a  m  X J R a , m  I n d e x J u m p B e g i s t e r  l t ( H a ) + 0 ; ( H a l -  l + H a ,  { H m ) + P
4' l  I  d LJI xD Lftal  Jump { lndir4t}  [ (P) + xo]- 'P
4 1  2  a  m  X J a , y , m  I n d e x J u m p  l f ( R a ) + 0 ; ( B a ) -  1 - R a ; Y + P
4 1  3  a  m  X J a , * y , m  I n d e x J u m p  l t { R a } + 0 ; ( R a } -  l + R a ; ( Y l ' P
4 2 0  a  m  J L R R a , m  J u m p , L i n k F e g i s t e r ( F e g i s t e r )  ( P l + l + R a ; ( R m l + P
4 2 2  a  n  J L R a , y , m  J u m p , L i n k R e g i s t e r  ( P l + 2 + R a ; Y + P
42 3 a m JLn a,*y,m Jump. Link Begister (P) + 2 i  Ra; (Y) +P

4 3 1  d  L J L M x D  L o c a l J u m p , L i n k M e m o r y  ( P ) + 1 + ( P ) + x D ; ( P ) + x D + l + P
4 3  2  0 0  m  J L M y , m  J u m p , L i n k M r m o r y  ( P ) + 2 ' Y ; Y + 1 - P
4 3  3  0 0  m  J L M * y , m  J u m p , L i n k M e m o r y  ( P ) + 2 + 1 Y ) ; ( Y ) + 1 + P
4 4 0  a m  J Z R a , m  J u m p Z e r o { R e g i s t e r )  l f ( R a } = 0 ; ( R m ) + P
44 1 d LJE xD Local Jump Equal l f  CC indicates = or 0; (P) + x0 +P

4 4  2  a  m  J z a , y , n  J u m p z e r o  l f  ( R a ) = 0 ; Y - P
4 4 3  a m  J z a , * y , m  J u m p z e r o  l f ( R h ) = 0 ; { Y ) + P

El # optional l\,lath Pac Insiluction

f{A -

N A _
N A .
N A -

N A -
N A -
N A -
N A _
N A _
N A -

N A -

3



OCTAT
FOBMAT ::: l '^"- TNSTRUCTToN 0PERATToN C 0V CC

4 5  0  a  m  J l ' l Z F a , m  J u m p N o t z e r o ( R s g i r t e r )  l f { F J + 0 ; { B m ) ' P  - N A

4 5  I  d  L J N E x D  L o c a l J u m p N o t E q u a l  l f C C i n d i c a t e s + o r n o r 0 ; { P ) + x 0  - N A

4 5  2  a  m  J N Z a , y , m  J u m p i l o t z e r o  l t { R a l + o ; Y + P  - N A

4 5  3  a  m  J N Z a , " y , m  J u m p N o t z e r o  l l { R a } * 0 ; ( Y } + P  N A
4 6  0  a  n  J P R a , m  J u m p P s i t i v e ( R e g i r t e r )  l f ( F a ) ) 0 ; ( R r ) + p  - N A

4 6  I  d  L J G E x 0  L o c a l J u m p G r e a t e r o r E q u a l  l f C C i n d i c a t e s >  0 r + ; { P l + x 0 + P  - N A

4 6  2  a  m  J P a , y . m  J u m p P 6 i t i v e  l f  ( R 6 ) ) 0 ; Y ' P  - N A

4 6  3  a  m  J P a , ' y , m  J o m p P o s i t i v e  l f ( R a ) > 0 ; ( Y ) - P  - N A

47 0 a m JNR a,m Jump Negative (Register) l f  (86) (0; {R6} +p - NA
4 7  1  d  L J L S x 0  L m a l J u m p L e $  l t C C i n d i c a t e s < o r - ; ( P ) + x 0 + P  - N A

4 1  2  .  n  J N a , y , m  J u m p N e g a t i v e  l t ( R a ) ( 0 ; Y - P  - N A

4 7  3  a  m  J N a . * v . m  J u m o N e o a t i v e  l f  { R J < 0 ; ( Y } - P  - N A

# 5 0 U  a m  F S U B a , m

# 5 0 1  a m  F S U l a . m

# 5 0 3  a m  F S U a , y , m

# 5 1  0  a m  F A R a , m

# 5 l l  a m  F A l a , m

# 5 1 3  a m  F A a , y . m

# 5 2 0  a n  F M R a , m

# 5 2 1  a m  F M l a . m

# 5 2 3  a m  F M a , y , m

Float ingpoantsubtact (Ha, Ba+l l -  {Hm, Hm+ll+Ha, 0 X X
(Registsr)  Rel;  Res.+Rd2, Rd3

F l o a t i n g p o i n t S u b t r a c t  ( f f a , R d l ) - { Y ' , Y ' + 1 } + R 6 , R 6 1 ;  0  X  X
(lndirect)  H6.+Rd2. Fd3
Float ingpointSubract (Ra.Bt l)  (Y,Y+l)+Ra,Ra+l;  0 X X

Rs. + Bd2, Rd3
F l o a t i n g p o i n t A d d ( R a , F d l ) + ( R m , R m + t ) + R a , 0 X X
{Register) Rdt;  Res.+Rdz, Rd3
F l o a t i n g p o i n t A d d ( l n d i r e c t )  { R a , R d t ) + ( Y * , Y * + 1 1 - B a ,  0  X  X

Ra+l;  Res. + Rd2, Rd3
F l o a t i n 0 p o i n t A d d ( R a , R d t ) + ( Y , Y + l ) + R a , R d l ; 0 X X

Res. - Rd2, R#3
F l o a t i n g p o i n t l l u l t i p l y  ( 8 a , B r t ) ' ( F m , F m + l ) ' R a ,  0  X  X

{Begister} Ra+I,  Bd2, Fds
Float ing point Mult ip ly (Ba, Rdt) . (Y*,  Y*+1) + Ra, 0 X X
(lndirect) Ra+l. Ba+2, Ra+3
Float ing point Mult ip ly {R6, R61) .(Y, Y+l)  -  Ra, 0 X X

R - ,  r  n - . .  n - - .

T lJ U a m ruh a.m l loat lng polnt Ulvloe thai  ndl ,  /  {hm, hm+ll  tna,
(Registed Ra+t;  Fem. + Ra+2, Rd3

# 5 3 1  a m  F D l a , m  F l o a t i n g p o i n t D i v i d e  ( R a , B a + j ) / ( Y * , Y * + 1 1 + R a ,
( lndirecr) Ra+l;Rem.+Rd2,Ra+3

# 5 3 3  a  m  F D a , y , m  F l o a t i n g p o i n t o i v i d e  ( R a , R d 1 ) / ( Y , Y + l ) + R a . R a + l ;
Rem.-f ld2, Ba+3

54 0 a m LARB a,m Load Addrc$ Hegister (Rm)-ARr sEE LEGENo
(negister)

54 1 a m LARI a,m Load Addrc$ Fegister (Y*) +ARr

{lndirecr)
5 4 3  a m  L A R M a . y , m  L o a d A d d r c $ R e g i s t e r  ( Y , . . . . Y + u l ' A R r . . . . A R r + u

[4utripte
55 0 a m SARR a,m Store Addrc$ Register (ABr) +Rm

(Registr)
55 1 a m SABI a,m Store Addrcs Fegister (AR6) +y*

(tndirecr)
5 5 3  a m  S A R M a , y , m  S t o r e A d d r c s F e g i s t e r  ( A R r , . . . A f i r 1 u ) - Y , . . . Y + u

M!lr inl .

( ) X X

0 x  x

_ N A _

_ N A _

- N A -

_ N A _

_ N A -

#tb u a m MUH a.m Muttpty Umbte (Hegister) (8a, Ba+1) ,(Rm, Rm+1}+Ra.
Ba+1, Rd2, Ra+3

# 5 6  I  a  m  M D l a , m  M u l t i p l y D o u b l e ( l n d i r c c t )  ( R a , B d 1 ) . ( Y * , Y * + 1 ) + R a ,
R 6 + 1 ,  R . 1  2 ,  R 3  1  3

# 5 6  3  a  m  M 0 a , y . m  M u l t i p l y D o u b l e  ( R a , R d 1 )  . ( Y , Y + t ) + R a , H d t ,

Rd2, Re3
# 57 0 a m DDF a,m Divide Double (Register) (Ra, R*1. Ba2, R*3) /  (Bm. Bm+t)

+ Ra+2. Ra+3; Rem. + Ra, Ra+l
# 5 7  I  a  m  o D l a , m  D i v i d e D o u b l e ( l n d i r c c t )  ( R a , R d 1 , R d 2 , R d 3 ) / ( Y * , Y * + l )

+ R#2, Bs+3; Rem. + Ra, Ra+j
# 5 7 3  a m  D D a , y , m  D i v i d e D 0 u b l e  ( R a , R d 1 , R a + 2 . 8 d 3 ) / ( Y , Y + l ) +

R#2, Ra+3; Rem. + Ra, Ra+t

0 0  x

0 0  x

0 0  x

0 x x

O X  X

0 x  x

ou u a m LLns a,m Ltrerat Log[at Htgnt sntn uhtn ( f fal  iqht m ptaces, lero t i l t  u u x
60 I a m LARS a.m Literal AlgebGic Bighr Shifr Shift (Fa) right m ptaces. sign fiil 0 0 X
60 2 a m LLRo a,m Li teral  Logical  Right Shif t  (Ra, R#1) r ightm places, 0 0 X

oouble shi f t  zero f i l l
60 3 a m LARD a,m Li teral  Aloebmic Righr Shif t  (Fa, Fdl l  r ightm places, 0 0 X

Double shi f t  s ign t i l l
61 0 a m LALS a.m Literal Algebmic Left Shifr Shift (Ba) left m plac6, zero fill 0 X X
6 1 1  a m  L C L S a , m  L i r e r a l C i r c u l a r L e f t s h i f t  S h i f t ( R a ) t e f t c i r c u l a r m p t a c 6  0  0  X
6 1 2  a m  L A L o a , m  L i t e r a l A l g e b m i c L e f t  S h i f t { R a , R a + l } l e f t m p l a c e s ,  0  X  X

Double shi f t  zero f i l l
61 3 a m LCLo a.m Li teral  Circular Left  Shif t  (Ra, Rdl l  lef tc ircularm 0 q X

Dooble shitt places

lio,ionuillii P* | nr,',rion,

""#l i3Bll^',
a m LSU a,m
a m LSUD a,m
a  m  L A a , m
a m LAD a,m
a  m  L L a , m
a  m  L C a , m
a  m  L M U L a , m
a m LDIV a,m

a m BSU a,y,m
a m BA a,y,m
a m BC a,y,m
a  m  U M I  a , m

UM2 a,m
a m tiMl a,m
a m UMK a,y,m
a m BCX a,y,m

INSTEUCTION

ili;;rilbha-
Literal Subrmcl Double
Litsral Add
LiteralAdd Dsbls
Literal L@d
Litsral Compars
Literal Multiply
Literal Divide

By& Subtmct
Byte Add
Byte Compare
lJser Macro

User Macro
lJser Macro
Byte Compare and Index
B v 1

OPERATION

{Ra, Rdl)-m + Ra, Rdl
( R a ) +  m  + B a
(Ra, Ra+l) + m +Ra. Bdl
m + B a
( R a l  :  m
( R d l ) . m + B a  R # l
( R 6 . R 6 a 1 ) / 5 + P 6 1 '
emaind€r+ Ra
( R r ) -  ( Y )  5 n  + f "
( R a ) +  ( Y )  b y 6 i R a
(Ra) : (Y) byte
Reserued for Usr Macro

Resryed for Ussr Macro
R@rued for Usr Mero
( R a ) :  ( Y )  b y r c ;  ( R m ) +  I  + 8 m

c 0 v c c

6 2 0
62 1
6 2 2

6 3 0

6 3 2

6 4 3
6 5 3
6 6 3
6 7 0

67 1
6 7 2
6 7 3

x x
X X

x
x
x
X
X
x
x
x

x
X
0
X
0
x

X X
X X
x x

.NA.

_NA-
-NA_

X X X

7 0 0 0 0 0 0  A C R m
7 0 0 0 0 0 4  A C R m

ccR 0,m
7 0 0 0 0 0 5  A c R m

ccR 0,m
7 0 0 0 0 0 6  A C R m

ccR 0,m
7 0 0 0 0 0 7  A C R m

CCF 0.m
70 0 a 10 CCB a,m
70 0 a 14 CCR a,m
70 0 a 15 ccR a.m
70 0 a 16 CCF a,m
7 0 0  a  1 7  C C F  a , m

71 2 a02 ICK a.y
7 1 2  a 0 6  o C K a , y
7 1 3  a m  W l M a , y , m

WCM am, y
7 2 3  a  n  R l M a , y , m

RCM am,y
7 6 0  a m  S | C R a , m
7 6 3  a m  S S T a , y

70 3 00 00 r0 0,y
70 3 0l  00 l0 l ,y
70 3 02 00 10 2,y
70 3 03 00 l0 3,y
71 2 00 m LCMK m,y
71 3 00 m LCM m,y
72 3 00 m SCM m,y
73 0 00 00 HcR
73 0 01 00 rPR
7 3 3 0 0 0 0  Z F y
7 3 3 0 1 0 0  S F y
i4 2 00 00 SJMC 0,y
74 2 01 00 SJMC t,y
7420200 SIMC 2,y
7 5 0 0 0  m  S F S C m
7 6 0 0 0  m  C S I R m
76 3 00 00 CSST y

COMMAI{D/CHAII{
IttsTRUCTt0l{

Channel Conhol
Channol Control

Channel Controi

Channel Contrcl

Channel Control

Channel Conkol
Channel Control
Chann. l  Control
Channel Conrol
Channel Control

COMMATID II{STBUCTIOf{
Initiate Input Chain
Initiate 0utput Chain
Write Contol Memory

Fead Control Memory

Ssrial Intortace Control
Storc Serial Sbtus

cHArt{ rt{sTRUcfl0r{
Input oata
output oata
Extemal Function
Force Extomal Function
Load Control Memory
Load Contfol Memory
Storr Control Memory
Halt  Chain
Insrrupt Proc6or
Zero Flag
Ser Flag
Serial Jump on Met Condition
serial Jump on Met Condition
Serial  Jump on Met Condit ion
Search For Sync
Seri.l lnterfde Control
Store Serial Status

M6tercleaf all channols
Enable exrrnal inbrrupb. all channol3

Disble external intrups, all channeh

En.ble CIN lll, Priority 2, 3,4 interrupb

Disble Cld l l l ,  Pr ior i ry 2.3,4 interrupt

Masbr clsarchan. a
Ennble ch.n. a inftrrupb
ois.ble chan. a intsrrupB
Enable chan. a CIB lll, Priority 2, 3,4 interrupB
Disable chan. a CIN l l l .  Pr ior i ty 2.3,4 insrrupa

Y+Channel a Chain Pointer; initiate input chain
Y'Channol a Chain Pointer;  in i t iat  output chain
(Y) +Ch.n. a CMm (Ses Fisurs 6)

Chan. , (CMml +Y (Seo Figue 6)

Sot or cloar chan. a di$reto function per Table 3
Channel a Seri.l Stafrs bib+ Y {See Table4}

(Y, Y+l) +BCIV, BAP; initi,te tmnsfer
(Y, Y+l) +BCI'V, BAP; initiats tansfsr
(Y. V+11 - 691,y, 64p'nitiat. tnnsfsr
(Y, Y+t) -ggry,64P initi'tr t.nsf.r
Y +CMm (See Figtrc 6l
lY) -cMm {see Figin 6)
{CMm} +Y (Soo Fisrre 6)
Hih chainin!
Geneftt chain intorrupt
o -Y r t .u
I  'Y ts. t l
Uncondilional Y * CAP; clear fla!
lf $ppres flag not$t. Y - CAP; cl6r flag
ll monitor flog et, Y - CAP; cl6r flag
Perfom function{s) Nigned to m-bib per Figuru 7
Sot or clsar di$rcte function per Tablo 3
Serial Sbtus bis+Y;Soe Tablo 4
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TYPE

Bfi
BI TYPE 2

B L

FI TYPE 1

R K ,  R X

1 5 1 4 t 3 t 2 l l 1 0 9 8 6 5 4 3

a
m

XD

DEFIIf ITIOT OF FIELDS

0 operation (Funclion) Code
f Fomat D6ignator

00 + Formrt RR, Rog;lter to Regisrsr or BL-l Format
0l  + Fomat Rl,  Bsgister Indirmt Momory or RL-2 Fomat
l0 + Fomst RK, B0gilt€r-LiEral Conslant or RL-3 Format
ll * Format BX, Regisbr-lndexed Add6, Constant or RL4 Format
General Rsgisbr or Subtunction D6ignator
GEneEl Relister or Subfunction Designator
4-bit Umignad Lire6l Consant in BL Formar
Signsd Dwiation Valus (Two's Complmmt)
AddrN or Arithmdic Constant

Figure 1. lnstruction Word Fomat

LEGEl{D

B ByiePointer,0+UPPer, l+L@er
C Carry
CC Condition Code
0V overflw
lW lodircct Word
i D6ignato. Fiold in ll'V
x Geneml Bsgister Designalor in lW1
y Contnb of Sscond lNtruction Word or lW2
Y Etfstive operand Addrcs or Constant
Y* Effetivs oporand Addr$ in Rm
TM l/0 T6nsfer Mode

00 + Abon Transfer
0l + 8-bit Byte Tmns'fsr
l0 + l6-bit Word T6nsfer
1l + 32.bit Dual Word Transfer

BWC Buffer Word Count
gAP Buffsr Addres Pointer
CM Control Memory Word
CAP Chain Addres Pointel
RTC Roal.Tifie Clock
( I Contenb of registsr or addrs
r (Ra) b.o
u 1R,) 13-g

I N T E R P R E T E D I F m = t G

UO INSTHUCTION FAULT ANO MEMORY
RESUME 'NTEBFUPT DATA-

INTERPRETED AS FOLLOl/ ' ,S:

N O R M A L  A O D B E S S I N G
N O R M A L  A O D R E S S I N G
I N D I R E C T  A 0 D R E S S I N G  W T H o 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 0 R E S S I N G  W I T H  I N D E X I N G ;  l W  1  A T  Y  =  y + ( R m l

c c c c 0 x 1 0
0 0 0 0 0 0 0 r
I  [ 4 M M 0  0 1 0

0

I

2

3

5
6
7

1 0 . 1 7

W O R D A T Y = ( I W 2 )
BYTE AT UPPE8 HALF 0F Y = ( lw2l
w 0 R 0 A T Y = { r w 2 ) + ( R x l
BYTE AT y = { tW2) + (Rxl * /2

W 0 R 0 A T Y = { l W 2 ) + ( R m l
BYTE AT Y = { tW2) + (Rm)*/z
w o B D A T Y = 0 W 2 ) + ( R m + t )
BYTE AT Y = ( lW2) + (Rm + l)  

* /2

NEXr lW 1 AT ADDRESS Y = ( l | , l2 l
NEXT IW 1 AT ADDRESS Y = (IW2} + {RX)
NEXT lW 1 AT ADDBESS Y = ( lW2) + (Rml
NEXT lW I AT ADDRESS Y = ( lW2) + (Rm+t)

NOT ASSIGNED

Figure 4. lndirect Addressing

8

X O R
@ 1 0  1
oToT
| r  0

O R
6 1 0  I
r [ 0 1
1 1 1  1

A N D
o l 0  I
ol, o
r l o  r

CONDITION CODES
ARITHMETIC I COMPABE

o*zeno _ ,  {Ru)  =  (n f l to i (Y l
r + N o T z E R o & P o S  i  { R a ) > ( R m l o r ( Y )
0 I'lot us6d i

Figure 2. Status Register No. I Format

I N T E B P R E T E D I F h = 1 4

I  f - I N T E R P F E T E D  l F  m  =  1 2

|  |  r - I N T E R P R E T E 0  I F m = 1 0
t t t

++

0
1
0
I

0
0
1
I

*I  NTERPRETED AS FOLLO!,I IS

w,K.vpp,m
CHAIN INSTRUCTI0N CCCC = CHAN # j  X = 0 +'NPUT; X = 1 +0UTPUT
COMI\, IANO INSTRUCTION
M E M o R Y  R E S U M E  I N T E R R U P T ;  M M M  =  8 K  M 0 D U L E  N 0 .

Fisre 3. Statu. Register No. 2 Fomat

FOBIAT OPERAI{DFOBMATIOI{

RR opennd = (R6)

Bl. l  Lsd Jump Addrs Y = (P) + xD
Fl-2 opsrand at Yr = {Rml
ilx- 

- -oiim-ioT 
:-vi(R-'ri it. I 0 

- - - - -

_ _ _ _of=',gldj:-y if F0 _ _ _ _ _ _ _
R X W o r d  o p e E n d a t  Y = y i f  m = 0

opemnd at Y = y + {Rm) i f  m + 0,10,12.14,16

_ _ _ _opeeldgt gd*t 
"66r* 

;1 6 = 1Q1214,16
RX Byte operand at Y upper if m = 0

o p e r a n d a t Y =  { B m ) / 2 + y  i f  m * 0 , 1 0 , 1 2 , 1 4 ,
1 6 ; B - ( R r ) g
0perand at indirect addre$ i t  m = 10,12,14,16

RL opoEnd = m (an absolute l i teral)

I
F-- 32 bit opennd -*--------N

is i+-ruasnirds---{,
l l

W
L__Ra__+_Ra+r__j
r t l
t{- Rr-_--_+1t-- Rm+l ----*

l r l
F_ Y _____--JTF-Y+r -__-r1

Ddble Length 0perands

* B = LSB of registel
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Figure 5. lntempt Entmn@ Addre$ Inder

w0R0 8rT#

w0R0 8rT#

Figure 6. l/OControl Memory

Figure 6. I/O Control Memory

Z E F O

II{TERRUPT COOE
PER TABLE 2
2 LoW 08oEF B|TS

TABLE 'I. SERIAL I/O STATIB INTERPRETATIOITI

0n rync. orrym channal, $tspp6whan inputchaEtlr=
ldpp6 ogiibr); db..rd thrt ch!Et.,.

| 0n rync. or 6ync channsl, $t nonitor lnd.nabl. chrin whm intut

I chnracbr= (monitor rogissr). Trrmin.t! thr buff8r.

6nd 3 6od for v6@lgs "Ssrrch for Svnc"
Fig@ 7. SFscopemtions

0n &tiwsync. chann.l soanh forcharact.r l.ngth word = (epprc$ Egitt.t
Whon found onable ch.in and comp.n n€xt inputcharNctor. lf oqurl, !.t
lupp16.

TABLE T. ASSIGNED MEMORY ADDRESS

Fundion

Add6 Asignoant

I l t l I

Storo P.ddt6s
S t o r u S f i # l ! d d 6 6
StoE SR.#2 rddlrs
StoE RTC lwor sddnsB
P Beload odd66
SR #l R. lood add@3
SR #2 R6lord rddrcor

i l0
fi l
112
113
t14
1 1 5
1 t 6
I  l 7

120
121
122
123
124
125

r30
l3r
132
r33
134
135

l/0 Commrnd colls
Auto sbn 6ntEnco
Exbhd intarruolword

l4t l l41
177

200217
I  D E O m-77. 300477

0
I

2

4

6
1

l 0
il
t 2

BITS MtL.STD-188 RS-232 VACALES

0 - 7

8

I

1 0

l l

1 2

t 3 .  r 5

ALIVAYS OI{ES
1-B OISCFETE
TURI{EO ON
I +C DISCREIE
TURiIEO OFF
I . ID ISCFETE
TUBI{E0 0l' l

ALWAYS ONE

ALI,VAYS ONE
ALWAYS ONES

ALWAYS OIiES

| +Rl i lG l i lo lCAToR
0il

I  +BECEIVED LINE
SIGI{AL OETECTOF OFF

ALWAYS ONE

ALWAYS OI{E

ALWAYS ONE

ALWAYS ONES

At_t{AYS 0t{ES

I .8 DISCRETE
TUFI{EO OI{

I  +CAFRIER OETECI
TURI{EO OFF

I.ALARM II{OICATE
TURI{ED ON

I -SYi lC ERROB
T U B N E D  O N

I +TRANSMIT FULL OI{
T U R N E D  O F F

ALWAYS ONES

FIGU RE 8. SERIAT CHAI' INEL INTERRUPT lr ioF0 F0RMAT

TABLE 2. INTERRUPT PRIORITY

Pu.r Fault
Mmory Feme

CP Inilruclion Fault
U0 Indructi$ Fault

Int4rupt
Er&utivg Ratum

lniruction
RTC 0vrrflof,
Monito. Clmk

Inbamp!tr Time0ol
Exsmal Inempt or ̂

Dbtnm Innrrupr ()

0utput Chain Inbrrupt
Input Chsin lnterrupt

000
001

000
00r
0 t0

0fi

100
r0 l

l l
00

10
01

TABLE 3. SERIAL I/O DISCBETE FUNCTIONS

0cbl
m-Valur Fumtion

Mt L.ST0-188C/VACALES

0irm
Lanr

D6ionatot
fld8C)

D6ignltor 0isnt!
Lim

ld0dor

0
I

4

7
l0
l l
12
t3
l4
l5
t6
l7

S.t
Clo.r
Clrar
S.t
Cl.ar
S6t
Cl6!.
Sd
Cl.rr
Sot
Clqr
Sot
Cloar
S6t
Cl6!r
S6t

Loop rqt (inbh.l)
Loop Bt {i[nrnal]
t{ot ulgd
l{d u!.d
Control Line 6
Cont.ol Lin. 6
Control Lins 5
Control Lino 5
Control Lino 4
Control Lino 4
Control Lino 3
Control Line 3
Control lino 2
Control Line 2
Control Line I
Contrcl Lins I

H
H
G

D
D
A
A

J I
J1

Tf,AN. PREP
TRAN. PBEP

G I
G I
F I
F I
0 l
D I

LOOP EACK

LooC 16l (int!n.l)
Looc tn (intmrll
Sp.n
Sp!E
SprE
SpaE
En.bl6 Ring Indicltor
Enablo Rin0 Indicrtot
Rlquott to SBnd
Roqusd to Sond
NrySync
l{il Sync
Dlb T.mind R.rdy
Dil. Tmind Rody
Loo0 Tqt {.rbmrl}
I nm lrr l.rh.ndl

CE

CA
CA
CH
CH
C D
c 0

0 + DISABLE PARITY CHECKTNG

0 + 0l'lE ST0P-S|T

Word
Bir#

trL-sTrlt88
Fumtion

EIAST0-RS232
FuElion

VACALES
FUt{CTt0l{

20

22

23

Parity Error

0wrrun

Emak

E Activo

P.rity Eror

0vomn

B6.k

Cloar to Sond

0nrun

Pbrity Error

Sync Error


