
r6 .8 IT  INSTRUCTION REPERTOIFE

MNEMONIC FOR.
m NAME OF INSTRUCTION a ,  v ,  m MAT OPERATTON

EXEC

3:i,::lifiirF"Sc

_ -LOAD
01 O Load
01 1 Load
Ol 2 Load
0l 3 Load
53 0 Lod

-  LOAD DOUBLE- .
0 2 r

0 2 3

( R m ) ' R a

( Y . )  -  R a

(Y)  -  Ra

(Ba) -  P
( R a )  -  s R 1
(Ra) -  sR2
{Ra} - R/T Clock Regirter
(Ral - Uon,to, 

"'o*

J 
-z:sl 

x

L R a , m . 8 4 X X
1.56 X X
1.66 X X
2.35 X X
1 . r 0  0  x

B R
B I
RK
R X
B L

0
0
0
0
0

0
0
0
0
0

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

Load Double

Load Double

Led PS

Lod Addre$ Regiser

Load Address Register

Load Addre$ Begister

M!ltiple

LDI  . ,  m R l  {Y ' )  +  Fa ,  {Y}  +  1 )  -  0
R a + 1

L D a , y , m  R X  { Y , Y + l } ' R . , R a + 1  0  0  3 . 0 5  X  X

-LOAD MULTIPLE
0 3  3  L o a d M u l r p l e  

- a U r y , . -  
U  r V - V . - . " r - * . . n .  *  r u i  Z : S r u  r u "

.85(n)

-LOAD SECIAL -  -
03  0  4  LoadPRqher

03 0 5 Load Status Register 1
03 0 6 Load Starus Regist€r 2
03 0 7 Load R€aLTime Clock
03 0 12 Load and Enable Monitol

Clock

14 Lod ReafTim6 Clock

Doubl€

LSR a

LSTR a

LCR a

L E M  a

L C R D .

L P I  m

LARI  a ,  m

1.60 NC NC

1.60 X X
2.45 X X
2.55 X X

3 . 4 x x

3.20 NC NC

4.05 NC NC

R A

R R

R R

R R

R R

R I
R X
B I

B R

R I

R X

1.30 NC NC
1.60 NC NC
1.00 Nc NC
1.00 NC NC
1.46 NC NC

NC 1.46 NC NC

NC 1.65  NC NC
NC 3.4 + NC NC

1 . 1 { n )

0 3 0

6 1
6 3
f f i 1

f f i 3

o 7  1 0

0 7 3  0

g 0
54 1
g 3

Ldd and Indsx By 1 LXI r, m
Load and Index By 1 LX a, y, m
Load Double and lndex By 2 LDXI a, m

Load Double and Index By 2 LDI r, v, m

0 0
0 0
0 0

-  -  -  LOAD.EYTE _-  -
m 3
& 3

B L a , y , m

B L X  a , y ,  m

Byb L6d

Byb L@d and Index R X
{Y)  byb  '  R t

{ Y } b v b ' R a i ( B m ) + 1 - R i l , 0  0  2 . 6  0  X

0 0 2 . 3 5 0 x

STORE INSTRUCTIONS

- STOB E

11 1 Store

1 2  1
1 2 3

Store Double

Store Double

S l a , m
' S a , y , m

SDI  a ,  m R l  (Ra,  Ra +  1 l  -  Y* ,  Y*  +  1  NC NC 2 .35  NC NC
S D a , y , m  R X  ( R a , R a + t l + Y , Y + 1  N C  N C  3 . 1 S  N C  N C

S M a , y , n  R X  ( R a , . . . R m ) + Y , . . . , Y + m - a  N C  N C *  2 . 4 +  N C  N C

.951n)

R l  { R . l ' Y *  N C  N C  . 9 5  N C  N C
Rx (Ra) 'Y  NC NC 2 .45  NC NC

-STOBE DOUBLE -

-STORE MULTIPLE -
1 3 3 Store Multiple

-SPECIAL STORE - _
03 0 1 Stors Status Reshc. t 

-SSOfu - 
* tsmf 'E

03 0 2 StorssbtusRoghGr2 SSTRa RR lSR2)*Ra
03 0 3 Stor€ RsalTime Clock SCR a

o  o  l m x - i
0 0 1 . 0 0 x x
0 o l . 0 0 x x
NC NC 1.60 NC NC

RR {R/T Clock R€sistr} - Ra
03 0 15 Stor€ R€aLTine Clock SCRD a RR {R/T Clock Regirrer} - Ra,

Do0ble Ra + 1



FOR

R I

R X

R I

R I
R X
RR
R I
B X

1 5 r

1 6  1

IVNEMONI-

m NAME OF INSTRUCTION 6 ,  y ,  m

Stor. and Inder By 1 SXI s, m

Stor€ and Indox By 1 SX a, y, m
Store Doublo and lndsx SDXI .. m

s v 2
Store  Doub lo .nd  lndsx  SDX a ,  y ,  m
B v 2

Store 2016 SZI m
Stor€ Z€r$ SZ y, n

Store Addfoss R€ghEr SARR a, m
Store Addr6r Rogkt€r SARI a, m

Stors Addres3 Rogister SARM a, y, m
Mulliple

18.BIT INSTRUCTION REPERTOIRE {CONTI 16.8 IT  INSTRUCTION REPERTOIRE ICONT}

MNEMONIC FOR-
m NAME OF INSTRUCTION a ,  y ,  m MAT OPERAT|ON

Jump Key Set Atter Stop JKS 2, iy, m RX tf Key 2 Set, Stop; (y) + p

Jump Boobhap 2 Selected J8R m RR lt Boostiap 2 $t€crd,

{ B m )  -  P

E X E C

.ARRY ovER l,',I5".. .
o P E R A T T O N  D E S | G  F L o w ; ; ;  

- 9  
8

RK lf Boo&ap 2 Setscbd, NC

EXEC

caRRY ovER l',Tl^p .
DEsrc FLow ;; ;  

-r  t

NC r .95  NC NC

2 . 1 5  N C  N C

2.50 NC NC

NC 2.40 NC NC

l R a ) - Y ' r ( R m l + 1 - R m  N C

{ R B ) + y : ( R m ) + 1 + R m  N C

{ R a , R s + 1 } J Y ; Y ' + 1 ;  N C
( R m ) +  2  +  R m
( R a , R a + 1 ) ' Y , Y + l j  N C

{ R m )  +  2 -  R m

0 +  Y *  N C

0 ' Y  N C
( A F r ) ' R m  N C
( A R r ) ' Y  N c
( A R r , . . . . A R r + { u - 1 )  N c
,  y ,  . . . ,  y  +  ( u . t )

(ABr ,  . . .  ARl  +  u )  +  Y ,  . . .  Y  +  u i

NC 1 .64  NC NC

NC 2.35 NC NC

NC 2.35  NC NC

NC 3.15  NC NC

NC 1.60  NC NC

NC 2.20  NC NC

NC 1.79  NC NC

NC 2.50 NC NC

NC 3.7  +  NC NC
1.5{n}

40 3 13
4 0 0  7

NC NC 2 .4  NC NC

NC NC 1 .14  NC NC

1 7  1
1 7 3
5 5 0
5 5 r

4 0 2

4 0 3

Jump Bootrap 2 Selected JB y, m

Jump Boottap 2 Selectcd JB *y, m

Jump Zero

Jump Zero

Jump Zero

Jump Not Zero

Jump Nor Zoro

RX l fBoosrap2$rec ted ,  NC NC 2 .40  Nc Nc
{ Y ) ' P

.  R E G I S T E R  C O N D I T I O N S  -
J z B a , m  R R  l f ( R a ) = 0 , ( R m l + P  N c  N C  r . 4 8  N C  N C
J z  a , y , m  R K  i f  ( R a )  =  0 .  Y  -  P NC NC 2 .1s  NC NC
l Z  a . * y , n  R X  l f  ( R a )  =  0 ,  ( Y ) ' P  N C  N C  2 . 3 5  N C  N c
J N Z R  a ,  m  R R  l f  ( R a )  +  0 ,  ( R m ) ' P  N C  N C  1 . 4 8  N C  N C
J N Z a , y , m  R K  l f ( B a ) + 0 . Y + P NC NC 2 .15  NC NC
JNz a ,  *y ,  m RX l f  (Ra)  +  0 ,  (Y) 'P  NC NC 2 .35  Nc NC

Jump Pos i t i ve  JPR a ,  m RB l l  (Ra)  >  0 ,  {Rm)  -  P  NC NC r .48  NC NC

r = ( R a ) 5 - o ; u = ( R a ) r 3 - 8

r = Word D6aSator,

BYTE-sroRE-  -  , y :co !L  -

10  3  Byb 'S tore  Bsa,y ,m RX (R. )b i t ro -7  +Ybyts  NC NC 2 .40

14 3 Byte-Store and Index By 1 BSX a, y, m RX (Ra) bats 0-7 - Y byte; NC NC 2.25
l R n ) +  1 '  R m

UNCONOITIONAL JUMPS

_ _JUMP_ _

NC NC

NC NC

R R  ( R m ) ' P  N C  N C  1 . 1 4  N C  N C
R K  Y ' P  N C  N C  1 . 9 5  N C  N C
RX {Y)  -  P  NC NC 2 .40  NC NC

4 0
4 2
4 3
4 5 0
4 5 2
4 5 3
4 6 0
4 6 2
4 6 3
4 7 0
4 7 2
4 7 3

J P a , y , m  R K  l f ( R a ) > 0 . Y - P NC NC 2 .15  NC NC
Jump Pos i t i ve  JP a ,  *y ,  m RX l f  (Ra)  >  0 ,  {Y)  '  P  NC NC 2 .35  NC NC
J u m p N e s a t i v e  J N R a , m  R R  l l { R a ) < 0 , { R m ) - p  N c  N C  1 . 4 8  N C  N c

J N a . y , m  R K  l f ( R a ) < 0 , Y - P NC NC 2 .15  NC NC
J N a , ' y , m  R X  l l { R a ) < 0 , ( Y ) - P  N C  N C  2 . 3 5  N C  N c

I N D E X  J U M P  -  -40 0 10 Jump
40 2 1O Jump
40 3 10 Jump

4 0  2  1 1

4 0 3  1 l
4 Jump Ovedlow
4 Jump Ovet'low
5 Jump Cary
5 Jump Cary

5 Jump Carry

Toleran€

6 Jump Power Out of
Tolerance

6 Jump Pow€r Our of

Tolerance

-  -LOCAL JUMPS -

XJR a .  m Rn

J R m

J s v , m

4 1  0

4 1  2

4 1  3

f l B a ) + 0 , ( R a ) - 1 - R 4  r c  n C - U O -  m  r c

JUMP AFTER STOP

40 O 11 JumpAf le rStop JSR m BA Stop ;  Upon Befa4 ,  NC NC 1 .1  NC NC

{ R m )  '  P

RK Stop; Upon nestart, NC NC

RX Stop; Upon Re*an, NC NC

{ R m ) -  P

RK l f  (Ra)  +  0 ,  (Ra)  -  I  '  Ra,  NC NC

R X  l f  ( R a )  +  0 ,  ( B a )  -  t ' R a ,  N c  N C
( Y ) - P

RX lf Power Out ot Toler.nc NC

1.7  NC NC

2.4  NC NC

-SPECIAL CONDITIONS
40 O 4  Jumpovedtow rcm 

-  
m UO*t ro . * t , tnmt  +  

_ ruC 

*  
- -O 

"a  
,a

J O y , m  R K  l l O v e { l o w S t , Y J P  N C  N C  1 . 9 5  N C  N C
Jo 'y, m RX ll Overflow S€t, iY) - P NC NC 2.40 Nc Nc
J C R m  R R  l f c a r r y S e t , ( B m ) + P  N C  N C  1 . 1 4  N C  N C
JC y, m RK lf Carry Set, Y - P NC NC 1 .95  NC NC
JC 'y, m RX ll cary Set, (Y) - P NC NC 2.40 Nc Nc

6 JumpPowerOuto f  JPTRm BR I tPowerOuro tToterane NC NC 1 .14  NC NC

{ R n }  -  P

RK l lPowerOuto tTo le rane NC NC 1 .95  Nc NC

*  J U M P ,  L I N K  F E G I S T E R .

40
40
40
40
40
40

4 2 0
4 2 2
! ,  3

Jump.  L ink  Res is te r  JLRR a ,  m RR (P)  +  r  -  Ra;  {Bm)  '  P  Nc NC 1 .28  NC NC

J u m p , L i n k R e s b t e r  J L a a , y , m  R K  ( P ) + 2 ? R a ;  Y  r P  N C  N C  2 . 1 5  N c  N c

J u m p , L i n k R e s h t r  J L R a , * y . m  R X  ( P ) + 2 ' R a i { Y ) - P  N c  N C  2 . 3 5  N C  N C

-  -JUMP,  L INK MEMOFY

4 3  2  0  J u m p , L i n k M o m o r y  
- l f m r . -  

m  f p f  - Z ' V , V - - "  N c  N c  2 . 4 0  N C  N C
4 3  3  0  J u m p , L i n k M e m o r y  J L M * y , i l  R X  ( P ) + 2 - ( Y ) j ( Y ) + r - P  N C  N C  3 . 0 5  N C  N C

CONDITIONAL JUMPS

-  -COMPARE CONDITIONS _
J E R m  R R  l f { C C ) i s = . { R m ) - P  N c  N C  1 . 1 4  N C  N C
J E y , m  R K  l f { C C ) i s = , Y - P NC NC 1 .95  NC NC

J E ' y , m  B X  r ( C C ) h : , { Y } ; P  N C  N c  2 . 4 0  N c  N C

J N E R m  R R  l f { C C ) i s + , { R m ) ' P  N c  N c  1 . 1 4  N C  N C
J N E v . m  R K  l f { C C ) i s + . Y - P NC NC 1 .95  NC NC
J N E l y , m  R X  l l ( C C ) i s + . { Y } ' P  N C  N C  2 . 4 0  N C  N C
JLSR m nR l f  {Cc)  i s  < ,  (Rm}  +  P NC NC 1 .14  NC Nc

Loe l  Jump Indkec t  LJ I  xD #Rl  (  (P)  +  xD)  -  P
Lod l  Jump LJ  xD #Bl  {P}  +  xD i  P
Loca l  Jump,  L ink  Memory  LJLM xD #Rl  {P)  +  I  +  P  +  xO;

40
40
40
40
40
40
40
40
40
40
40
40

0 Jump Equa l

0  Jump Equa l

0  Jump Equa l

1  Jump Not  Equa l

1  Jump Not  Equa l

1  Jump Not  Equa l

4
40
43

u
45
47
46

Local Jump Equal LJE xD
Local Jump Not Equal LJNE xD
Lo€l Jump Le$ LJLS xD
Local Jump Greabr or Equ.l LJGE xD

NC NC 2.20 NC NC
NC NC 1 .32  NC NC

NC NC 2 .15  NC NC

{ P ) + r D + 1 - P
l f ( c c l i r = , { P ) + x D + P  N C  N C  1 . 3 2  N C  N c

l f ( C C ) k + , ( P ) + x D - P  N C  N C  1 . 3 2  N c  N C

l f ( C C ) b < , ( P ) + i D i P  N C  N C  1 . 3 2  N C  N C

l f ( c C ) h > , ( P ) + x D + P  N C  N C  r . 3 2  N C  N C

# B l
# R l

J L S y . m  R K  l f { C C ) r s < . Y - P NC NC 1 .95  NC NC
JLS'y ,  m RX l f  (CC)  E < ,  (Y)  +  P  NC NC 2 .40  NC NC

J u m p G r e a t r o r E q u a l  J G E R m  R a  l f ( C C l k > , ( R m ) J P  N C  N C  1 . 1 4  N C  N C

Jump Great r  o r  Equa l  JGE y ,  m RK I f  (CC)  i s  > ,  Y  '  P NC NC 1 .95  NC NC

J u m p G r e a t e r o r E q u a l  J G E ' y , m  R X  l f ( C C ) k > , ( Y ) * P  N C  N C  2 . 4 0  N C  N C

ARITHMETIC INSTBUCTIONS

ABITHMETIC SINGLE LENGTH

Subtract

Subtract

Subracl

Subrad

Subkad

, 0 0
20 1
2 0 2
2 0 3
6 2 0
2 2 0
2 2 r
2 2 2

6 2 2

SUR a,  m
SUI  a ,  m

SUK a ,  y ,  m

S U a , y , m

LSU a, m

R R
R I

B K

R X

R L

R R

B I

R K

RX

R L

x x - s x F
x  x  1 . 6 0 x  x

_ -  -MANUAL JUMPS _  -
4 s  O  1 2  J u m p K e y S t A t t s r S l o p - X S n L .  m  r r e " * t , S @ ; { B m ) - P  N C  N C  1 . 1  N C  N C
4 0  2  1 2  J u m p K e y S e t A l t e r S t o p  J K S l , y , m  R K  l f K € y l S e t , S t o p ; Y ' P  N C  N C  1 . 7  N C  N C
4 0  3  1 2  J u m p K e y $ t A f t e r S t o p  J K S I , ' y , m  R X  l f K e y l S e t , S r o p ; ( Y ) + P  N C  N C  2 . 4  N C  N C
4 0  0  1 3  J u m p K e y S e t A l t e r S t o p  J K S R 2 , m  R R  l f K € y 2 S s t , S t o p ; ( R m ) ' P  N C  N C  1 . 1  N C  N C
40 2 13 Jump Key Sei After Slop JKS 2, y, m RK ll Key 2 Set, Stop; Y ' P NC NC 1.7 NC NC

1.68 x
2.35 x
1.63 x
.84 x

1.60 x
1.68 x
2.30 x
1.40 x

X X
X
X
x
X
X
X
xi



I6 .8 IT  INSTRUCTION REPERTOIRE (CONT)

MNEMONIC
NAME OF INSTRUCTION a ,  y ,  m

Multiply MR a, m

FOR.

MAT OPERATION

RR {Ra +  l } '  (Rm)  -  Ra,

R a + 1

R l  ( R a + l l l l Y r ) + R a , R a + 1  0

R K  ( R a + 1 1 + Y + R 6 , R a + 1  0

R X  ( B a + l ) * { Y } - R a , R a + 1  0

R L  ( R a + 1 ) ' m + R a , F a + l  0

RR (Ra,  Ra +  l ) / (Rm)  -  Ra +  l ;  0

Rgmaindor t Ra

R l  ( R a , R a + 1 ) / ( Y ' ) + R a + 1 ;  0

Fomainder 'Ra

R K  ( R a , R a + 1 ) / Y + R a + 1 ;  0

R6main&r - R.

R X  l R i , B a + l ) / ( Y ) * R a + 1 ;  0

R6m6indor - Ba

R L  ( R a , R a + 1 l / m + R a + 1 ;  0

Remainder - Ra

+ R a , R a + 1

R l  { R a ,  R a  +  1 )  -  ( Y ' ,  Y '  +  1 )  X
r R a , R a + 1

R X  ( R a , R a + 1 ) - ( Y , Y + 1 1 +  X

R r , R a + 1

R L  { A a , R a + 1 ) - n - R a ,  X

A ' + l

R R  { R a , R a + 1 ) + ( R m , F m + 1 )  X
' R a ,  R a  +  1

{ R 6 ,  R 3  +  1 )  +  ( Y * ,  Y *  +  1 )
+ R a , R a + 1

{ R a , R a + 1 } + l Y , Y + 1 ) ;
+ R a , R a + 1

( R a , R a + l ) + n - R a ,

R a +  1

R F  l t  { R . ) > 0 ,  ( R a } +

( R . +  1 )  1 5 +  R a :  I t
(Ra)  <  0 ,  {Ra l  -  (Ra +  1)

1 5 -  R a

Rewe Otrr ol Bib in Ba
Number ot Binary 1'! in
R a +  R a +  l
$ilt (Ra, Ra + It L.ft

Unt i l  {Ra)  
'15  

+ Ine}  14 ;

Shift Count+ Ra + 2

3t3,tl PI"'fi I'lti.S
I

3.55 X

26
26

27

Mulriply

Multiply

Mulriply

Multiply

Divide

Divid6

Divido

Divida

Divid6

Subtr.ct Doub16

Subtr.ct Double

Subtr6d Doubl6

Subtract Double

Add Double

Add Double

Add Doubla

Add Ooubls

L M U L . ,  m

D R  a , m

D l 6 , m

D K a , y , m

D a , Y , m

LDIV a ,  m

SUDI  a ,  m

SUD a, y, m

LSUD a, m

ADR a,  m

R R a

CNT 6

SFF a

7.20 X

7,40 X

7.95 X

7.40 X

4.30 X X
4.45 X X
5.10 X X
4.20 X X
6.80 X X

J t o

21 1

2 1  3

& 1

2 3 0

23 1

2 3 3

6 2 3

- -ARITHMETIC DOUBLE -
S U D R a , m  R R  { R a . R a + 1 ) - ( R m , R m + 1 )  X  X  t . 7 4  X  X

A D I  a .  m  R l

A D a , y , m

LAD a, n

2.4A x x

3.20 x x

2 . 1 5  x  x

1.58 x x

2.45 X X

3 . r 5  x  x

2 . 1 5  X  X

x 1 . 5 6 X X

R X

- -AYTE.ARITHMETIC -
g a
6 3

0 r 0
0 2 0
0 2 0
0 2 0

Byc Subtrsd
Bvb Ad

- COUNTERS -

B S U a , y , m  R x  { R a ) - { Y l B y e r R a  x  x  2 . 3 5  x  x
AA a, y,  m RX {Ra) + {Y, By@+ R. X X 2.35 X X

l0 Incr.mnt Ra by 1

12 In@mnt Rs by 2

1 3  D e c b m n t B a b v 2  D R T R a  R R  { R a } - 2 - R t

11 Docromant Ra by 1 DROR a nR {Ra) - t r Ra

I R O R a  R R  { F a } + t + R a

IRTR .  FR {Ra}  +  2 '  Ra

x
x
x
X

X  , 8 4 X  X
X . 8 4 x X
x l . t o x x
x 1 . 1 0 x x

-SECIAL ARITHMETIC
02 O 2  RoundBa

g 0 1 Rder$R.rkbr
04 0 2 Countomi

g 0 3 ScalaFadot

0  0  6 . 5 0 x  x
NC NC 7.0 NC NC

R R

R R

3.20 NC NC

LOGICAL INSTRUCTIONS

-AND - -
30 O AND
S l A N O
N 2  A N D
i l 3  A N D

_ o R  _
31 0
31 1
3 1  2
3 t 3

ANDR a. m

ANOI  a ,  m

ANDK s .  y ,  m

{ R a ) o ( R m J * R a
( R a ) O { Y ' ) - R 6

l R a )  O  Y '  R a

l R a ) o ( Y ) + R 5

R R
R I
R K
R X

0 0 . & x x
0 0 r.58 x x
0 0 ls8 x x
0 0 2 . 3 5 X x

. 8 4 X X
1,58 X X
1.8:l X X
2.25 X X

OR
OR
OR
OR

ORR a,  m

ORI  a ,  m

ORK a ,  y ,  m

O R  a , y ,  m

( R a ) o  ( R m ) ' R a

{ R a } o  ( Y ' )  +  F a
( R r l O  Y -  R a
(Ra)  o  (Y) t  Ra

R R
R I
R K
R X

4

0 0
0 0
0 0
0 0

MNEMONIC FOR.

o  f  a  m NAME OF INSTRUCTION a ,  y ,  m MAT OPERATION

EXEC

cARRY ovEF l ',Tt,"." "DEsrG FLow ll; 
- n u

XORR a,  m RR {Ba)  6  {Rm)  '  Ra 0  0  .84  X x

-  EXCLUSIVE OH - -

16.8IT INSTRUCTION REPERTOIRE

P R a

X o R l a , m  R l  ( R a ) o  l Y * ) ' R a
X O R K  a , y ,  m  R K  { R a )  6  Y -  R a

X o R a , y , m  R x  { R s ) o  ( Y } - F a

MSI  a ,  m R l

MSK a ,  y ,  m RK

M S a . v . m  a x

CMI  a .  m R l

CMK a ,  y ,  m RK

C M a , y , m  R X

0-15 for (Ra + 1) bib
0-15 = 1
(Y')  biB 0-15 - Ra 0 0 1.60 X X
bits 0- l5for {Ra+ 1)
bi ts 0-15 = 1
Y bis 0-15J Ba bi6 Gls 0 0 2.20 x x
lo.  {R. + 1) bi t  0-15 = 1

(v)uits o'rs - na rits crs o o 2.45 x x
for lRa + t)  bib 0-15 = 1

0 0 1 . 5 8 x x
0 0 1 . 6 8 x x
0 0 2 . 3 5 X X

1.42 X

MASKED SUBSTITUTE
3 3 0

33 1

3 3 2

3 3 3

M s R s , m  R R  ( R m l b i $ 0 - 1 5 + R a b i r  0  0  1 . 4 2  x  x

3 2 0
32 1
3 2 2
3 2 3

g 0

4 1

u 2

3 3

Exclu3iv6 OR

Exclusive OR

Excluiive OR

Masked Substiute

Msked Substitub

M6ked Substitute

ComFrs Double

Conpare Double

ComDaro Double

Mak€ Negatiw NR a

Two's Compl€mont TCR a

Two'. Conplement Double TCDR €

On€'s Comdemnt OCR a

-  COMPARE MASKED-

c M R  a ,  m  R R  l { R a )  o  { R a  +  1 } l 0 0 r .56 x x
l ( R m )  o  ( R a +  1 l l
{ ( R a ) o { R a + 1 ) 1 , 0 0 1 . 7 8 X X
I I Y * l o { R s + l ' l
l { R a } o 1 8 a + 1 ) l i  0  0  2 . 4 0  X  x
l Y o  { R s  +  1 ) l
I ( R a ) o l B a + 1 ) l i  0  0  2 . 6 0  X  x
l ( Y ) o l R a + 1 l l

-  -  -BYTE{PERATIONS -
f f i 3

6 7 3

x x 2 . 4 0 x x
x x 2 . 6 0 x x

X X , & X X
x x 1 . 7 4 X X
0 0 . 8 4 X x

R R

R R

R R

0 2 0  4
o 2 0  5
o 2 0  6

Byte-Compare BC a, y, m RX (Ral: {Y) Byb

By€-Compare and Index ACX a, y, m AX (Ba): {Y) Byte; {Bm) + r

b v l

-COMPARE INSTRUCTIONS -
2 4 0
24 1
2 4 2
2 4 3
f f i l
2 5 0
25 1

CR a,  m RR {Ra) : {Rm)  X

c l  a ,  n  R l  ( R a ) : { Y ' )  X

CK a ,  y ,  m RK {Ra) :Y  X

c  a ,  y ,  m  R X  ( R a ) : ( Y )  x

Lc  a ,  m RL {Ra} :m x

C D R a , m  R R  ( R a , R a + l ) : { R m , R m + 1 1  X

c D l a , n  R l  ( R a , R a + 1 ) : { Y * , Y ' + 1 1  x

CD r ,  y ,  m RX (Ra,  Ra +  1) : (Y ,  Y  +  1)  X

x . 9 4 X X
x 1 . 6 6 X X
x 1 . 7 5 x x
x 2 . 3 5 x x
x 1 . 5 6 X X
X r . 7 0 X X
X 2 . 4 5 X X
X 3 . 2 0 X X

-MISCELLANEOUS LOGICAL -  -
02 O 0 MakePositiw R R  l f  l R a ) < 0 , { R a } ' r R a ;  x  x  1 . 2 4  X  X

0 2 0
lf lRa) > 0, lRa) Unchsnsd

l t  ( R a )  > 0 ,  l R a ) ' R a ;  x

lt (Ra) < 0, {Fa) Unchangsd

{Ra l ' r  Ra

{Ra,  R5 +  1) ' -  Ra,  Ra +  1

8it-by'Bit Complemenl

SHIFT INSTRUCTIONS

-LOGICAL SINGLE-

t o 0 Losiel Right Sinsls Shitt LRSR a, m RR Shift {Ra} Right {Rm) 0-5 0 0 .94 X X

1 0 2

s 0

1 1  2

m 1

-ALGEBRAIC-SINGLE - -
11 0 AlFbraic Rishr sinel. shilunSn 

",.- 
m Sm tnut nienltnrt o-S o 0 95 x x

Lqidl Right Singl€ Shifr LRS ., y, m

Losidl Right Sinsle shifr LLRS a, m

Alsbra ic  R igh tS ing lsSh i f t  ARSa,y ,  m

Alsbaic Right Single Shift LABS a. m

Plffi, Zero Fill
shitr (Ra) Rishr Y 0-5 0 0 1.76 X X
PlGr, Zerc Fill
Risht shilr lRaln Pla€s, 0 0 1.10 x x
2610 Fill

Plaes, Sis Fill

Shilt {Ra) Righr Y 0-5

Pl.6s, Sign Fill

R igh tS i f t  (Ra)n  P la6s ,

S ign  F i l l

1.80 X X

1 . 1 0  X  X
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1 4 0

1 4 2

61 0

MNEMONIC FOR

m NAME OF INSRUCTION a ,  y ,  m MAl

AlFbraic Le{t Sinsle Shift ALSR a. m RR

Alqebraic Left Sinsle Shilt ALS a, y, m RK

Alsbraic L6ft Single Shift LALS a, m RL

EXEC

CARRY ovER l,T:^.c
o P E R A r r o N  D E s t G  F L o w ; ; ;  

- s

shifr (Ra) L€ft (Bm) 0-5 0 x 2.30 x
Plaas, Ze'o Fill
shi f t  (Ra) Ls{t  Y 0-5 0 x 3.15 X
Plass, Zero Fill
Lelt Shifr (Ra)ftPlaes 0 X 3.00 X
Zero Fill

8

x

x

x

_  -  C I R C U L A R S I N G L E  -

1 5 0

61 1

Circular Left Sinsl€ Shift CLSR 6, m RR Shift (Ra) Lelt Circularlv 0 0

{Bm) 0-5 Plaei

Circul.. Left Sinqle Shilt CLS a, y, m RK Shilt (Ra) LeIt Ci.cularly 0 o

Y 0-5 Pl.@s

Clcular Lelt Shifr {Ra)n LCLS a. m RL Circular'LGft Shift (Ba}m 0 0

Plaesj &t CC

L o s i e l B i s h t D o u b l e s h i f r  L R D R a , m  R R  S h i f t l R a , R a + 1 ) R i g h t  0  0  2 . 0 0  x  x

(Rm)  0-5  P lae3,  Zero  F i l l

Losical Right Double Shitt LRD a, y, m RK Shilt (Ra, Ra + 1) Risht 0 0 2'80 X X

Y 0-5 Pla€s, Ze.o Fill

Log ica t  R igh t  Doub le  Sh i f t  LLRD a ,  m BL R igh t  Sh i f t  lRa,  Ra +  l )m 0  0  2  15  x  x

Plaes. bro Fill

A l F b r a i c R i g h t D o u b l e s h i f t  A R D R a , m  R R  S h i l t ( R a , R a + 1 ) R i s h t  0  0  2 0 0  x  X

{Bml  0 -5  P lass ,  S isn  F i l l

A l $ b r a i c R i g h t D o u b l e S h i l t  A R D a , y , m  R K  $ i l t ( R a , R a + 1 ) R i s h r  0  0  2 . 9 5  X  X

Y 0-5 Plaes, Sign Fill

A l s e b r a i c B i s h t D o u b l e S h i t t  L A R D a , m  R L  R i g h t S h i f t { R a , R a + l ) m  0  0  2 1 5  X  X

Placei, Sign Fill

Al$br.ic Left Double $ifi ALDR a, m Rn Shift (Ra, Ra + r) LeIt 0 X 4.10 X X

(Rm) 0-5 Pla6t, Ze.o Fill

A l F b r a i c L 6 f t D o u b i e s h i f t  A L D a , y , m  R K  S h i l r ( R a , R a + 1 ) L e f !  0  X  4 9 5  X  X

Y 0-5 Placos, Zero Fill

A l s o b r a i c L e f t D o u b l e s h i l t  L A L D s , m  R L  L e t t S h i f t ( R a , R a + 1 ) m  0  x  4 a o  x  x

Placs. Zero Fill

. 9 4 x x

1.75 x x

1 .10  X X

-LOGICAL DOUBLE-
1 2 0

1 2 2

m 2

-  -  - A L G E B R A I C - D O U B L E -  -

1 3 0

1 3 2

1 6 0

61 2

1 7 0

1 7 2

61 3

- -CIRCULAR-DOUELE - -
clcotar Lstt Double Shilt CLDR a. m RR Shift {Ba, Ra + 1) Lsft 0 0 2.0 X X

Circularlv {Rm) 0-5 Pla€s

circular Lefr Double shitt cLD ., y, n BK Shilt (Ra, Ra + 1) Loft 0 0 2.85 X x

Circularlv 0-5 Pla@s

Circular Lsft Oouble Shilr LCLD a, m RL Circutar-Lett Shift {Ra, 0 0 2.15 X X

Ra +  1) f rP laes

MISCELLANEOUS INSTFUCTIONS

-  DISABLE/ENABLE CLOCKS -

03  0  0  10  Enab leR€a lT imc lock  ECR

03 0 0 1l Disbl€ R.alTime Clock DCR

03 0 0 16 Enable RsaLT:me Clock ECIR

Oredlow Inenupi

03  0  0  17  D i$b lsRTCOwrf lN  DCIR

InErrupt

03  O 0  13  Oisb leMoni io rc lock  DM

RR Enablss R,rT Clock Rsgiibr NC NC 1.30 NC NC

BR Dhables R/T Clock Rashbr NC NC 1.30 NC NC

RR EnablerFTcovst'low NC NC 1.00 NC NC

RR Dkab leRTcowdl i l  NC NC 1 .00  NC NC

RR Disablo Monitor Clo* and NC NC 1,00 NC NC

Monitor Clock lnbruot

-SPECIAL INSTRUCTIONS -

R R

R R

N R

R R

R R

R R

3 0 0  0
3 ) 0  0  0
0 3 0  0  0

6 0
m 0
0 7 0

No OFration

ExocutiE Return

Srt Bil

ZBro Bit

ComFre Bir

NOP

E R a

SBR a, m

ZBR a. m

CBR a ,  m

No OPration Doubl€ NOPD

C.ucr a Two-Word Indi€d

word (lw) to b Generatd

(R0)  O R0-Ro o
(Ro) O Ro - Ro ilics o
GeneraE InGrupt; 0
( P ) + l J R a

1 + Bit P6ition m ol (Ra) 0

o-Bit Position m of (Ra) 0

Bit PGition n ot (Ral 0

o

0
0

0
0
0

. 9 9 X  X
1.98 x x

1O.00 I ;

1,21 X X
1.23 x x
1.58 X X

16.8IT INSTRUCTION REPERTOIRE (CONT}

3 5 0

3 5 t

3 5 2

6 7 0

6 7 0

67 1

61 2

0 0

0

0

0

MNEMONIC

NAME OF INSTRUCTION a ,  y ,  m

Input/OutputCommend IOCR

FOR.
MAT OPERATION

RR Exccuto l/O Command

EXEC

CARRY ovER Il,Tl^" 
"DEsrG FLow i ';;"" n t

NC NC 1 .0+ NC NC

Biad Fatch

Bied F6tch

r /o rNsT.

o 2 . 4 5 X X

NC 1.68+ NC NC
INST.

0 3 . 0 x x

E F l m  R l  ( Y * l C h o c k d * C C ; 1 + Y +  0
Bi r  15and 14

REX y ,  m RK Er€cute  (Y) ;  {P}  +  2 '  P  NC

BF y, m RX lY) Chscked * CC; 1 - y 0
B ib  15  and 14

UMl a, m RR R6$dd for Arbitrary Usr

Macro ln3truciions

UM2 a, m RR R6snad for Arbitary Us.

Mero ln3truction3

UMI a, m Rl Rdn.d for Arbit6ry User

Milro Instructions

UMK a, y, m RK R@.ved lor /Arbilr.ry Usr

M.cro lnfructions

t/o rNstRUcrroNs D
-ACTIVITY CONTROL

70 0 0 0 Adivitycontrol

70 0 0 4 AdivityControl

T 0 0 0 5 A d i v i t y c o n t o l

70 0 0 6 Adivitycontrol

70 0 0 7 Activityconrrol

70  0  10  ChanmleConto lOFr . t ion  CCRa,m RR MasbrCl la rChan.a

70 0  14  Ch.nml .Cof , t ro lOFr . t ion  CCRa,m RR Enab l€Chan.aErsrna l

Interrup$

70 0 15 Channsl s Contol Otsrrtion CCR a, m Rn Oi!.blo Chan. a Ett.rnrl

lnbrruoa

70 0 16 Chann.l. Control OFdtion CCR a, m RR Enablo Chan.6 Erbrnrl

IntrruDt Monitor

70  0  17  Chann6 laCont ro lOFra t ion  CCRa,m RR Disb leChan,aExwml
lnbruo* Monitor

- C H A N N E L C O N T R O L -  -  _

n z - z
71 2 6
11 3

71 3

7 2 3

7 2 3

7 0 3  0
71 2 0

71 3 0

7 2 3  0

ADDITIONAL I/O
INSRUCTIONS -

lO a, y RX Initiss l/O

ACRtr  RR Mar t rc learA l lChanneb u

ACR m RR Enable All Extfnal

Inbtrupt

ACR n RR Disabls All Exbrnrl

lnbrrup$

ACR m RR Enable All External

Moniton

AcR m RF Di rab lo  A l l  Exbrna l

Monitor

Iniride Input Chain ICK a, y RK Inities Input Ch.in

In i l ia t rOutpu lCh in  OCKs,y  RK In i t i . teOutputChr in

Wrib Contol kmory wlM., y, m Fx (Y) - Contol Memory

for Chan. t

wrii€ Control M6dory WCM am, y RX (Y) - control Mgmory

lor Chan. a

Re.d control M€mory RIM a, y, m FX {Conrrol Menory tor

Chan. 6) r Y

B€ad frntrot M6mory RCM am, y Rx {Control Momory lor

Ch3n. a) - Y

t8.9
10.5

r0.5

10.5

10.5

3.25

2.75

2.75

lniliato Transler

2.85
2.45
3.30

3.30

3.35

3.35

4.30
2.90

3.30

Lsd tunrol M.mory LCMK m, y RK Y - Control Momory

SFcifiod bv M

Ldd Conbol Momory LCM m, y RX (Yl - Control kmory

SFcifid bv M

Srd€ conaol Memory SCM m, y gx Contol Momory

Stsc i f iodbyM*Y
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FOR.

ax
RX7 6 3  0

MNEMONIC

NAME OF INSTRUCTION ., y. m

EXEC

CARRY ovEn ilrTERo.c
oPERATTON DEsrG FLow ;; ; ' -e

73
73
74

g 0

3 7 0
m 0

&arch For Synd

HCB

IPR

z F v

s F Y

SJMC a, y

SFSC m

Hah Chain

Zet6 Flq

Set Flas

Serirl Jump on Condition

This In6tuction Hals

the Chaining Action

Gsnerate Chain Interrupt 2

0 - Y 1 5 , 1 4  z

1 - Y 1 5 , 1 4

It a'designator Con'

d i t i o n h M e r , Y - P ;
lf Nor, Execure Naxt

Intr.

$t Monitor/Suppr€$

Fhg and Enabls Noxt

ln3t. of Chain

Sb or Cbars Chann€l

Di$rete3

S6a or Cl6a6 Serial

Chann€l Discrsbs

Serial Sratus- Y

Srial StatusData * Y

RR
R X
R X
RK

4.0
4.0

3 . 1 5
3 . 1 5

7 6 0

7 6 0  0

$rial lne{a6 Con(ol SICR a, m

S6rial Inteil6e Conrol CSIR n

Store Statu,

Storc Sutu3

S T a , y

CSST y

NCr No Chan$ in the Detignator

0: End R6dlt is 0

Xr Continsnt Upon ihe Designator Function lor ihat Insfudion

NA: Not Appli€bl€
y .  Y  =  y  +  (Rm) ,  For  A i l  Ad  R0

Y =  y ,  For  R0 On ly

Y = {P) + xd, Sisn Extended to 16 8ic

# :  R l  TyF I

ur Comm.nd

r: Chaining

C: k Us/s Handbk tor Funher Into.mation

/: Command/Chaining

Y': The Effectivs OFr6nd Addre$ ConEined in Rm

OPTIONAL MATH.PAC INSTRUCTIONS ( 1 )
EX€C

CARRY OVER TIME ^
OPERATION DESIG FLOW MICBO;

sEc 
-

MNEMONIC

SORa

FSUR a,  m

FSUI a, m

FSU a, y, m

FOR.
M NAMEOFINSTRTrcTION

S€e PrF 9 and l0
Floating Point
tubtract (Resirarl

Floating Point
Subtact (lndiret)

Fl€ting Point

Subtmt

Fl6ting Point Add

{Resisrer)

Floating Poinr Add

llndir*tl

V { R a , R a +  1 ) -  0  x
R a + 1 ; r c m - R a

(Ra,  Ra +  1)  -  {Rm,  0  x
R m + 1 ) + R a

9.65 X X

60 1

5 0 3

J

51 0

7.7- X
17.4
19.0
7.7- X
17.4
t8.85
1S.7 X

18.7 X X

18.7 X X51 1

(1I VARIATION DEPENDENT ON DATA
(2) I F OVERFLOV{/UNDERFLtr ANO CLASS il tNTERRUPTS ARE DtSAaLeD, THEN TT.3 !sEC.
{3) | F UNDERFLOW AND CLASS il INTERRUPTS ARE D|SABLED, THEN 13.8 !SEC.
14) NORMALIZED TIMES; lF UNNORMALTZED OpERANDS ARE USED, THEN 45.9/SEC.
l5l  NORMALIZEO TIMES; lF UNNORMALTZED OpERANDS ARE USED, THEN 46.6 /SEc.



16.8 IT  INSTRUCTION REPERTOIRE (CONTI

OPTIONAL MATH PAC INSTRUCTIONS

o  f  a  m  N A M E O F I N S T R U C T I O N

51 3 Floaiing Point Add

MNEMONIC FOR

A, Y, M MAT

F A a , v . m  R X

OPERATION

( r )
EXEC

CARBY OVER TIME .
DESIG FLOW MICRO;

sEc 
'

x  1 9 . 5  X

5 2 0

5 2 3

5 3 0

5 3 3

5 6 0

56 1

s 3

5 7 0

57 1

5 7 3

Mul t ip ly  (Res is te r )

Mu l t ip ly  { lnd te t )

Divide (Resister)

D iv ide  ( lnd i re t )

D iv ide

Mul t ip ly  Doub le

1R€9 iser )

{ lnd i r f f t )

D iv ide  Doub le
(Regbter)

Divide Double

Divide Oouble

FDR a ,  m

FDI  a ,  m

R D a , y , m

MDR a,  m

MDI  a ,  m

DDR a,  m

DDI  a ,  m

D D a . v . m

20.0 x x

20.3 X x

21.2 X X

{4)
25.7 X X

(4)
25.7 X X

( 5 )
X X

X X

X X

X X

X X

0

0

0

R R

R I

R X

R R

R X

RR

R I

R X

B R

X

x 26.4

0 9.35

0 9.60

0 10.5

x 19.8

2r .0  x  x

21.0  X X

{ I}  VARIATION DEPENDENT ON DATA
{2) lF OVEFFLOWUNDERFLOWANDCLNSII TNTERRUPTSARE DISABLED,THEN 11 3gSEC'

{3} lF UNDERFLOWANDCLA$ l l  INTERRUPTSARE DISABLED,THEN 138ISEC'
(4) NORMALIZED TIMESi lF UNNORMALIZED OPERANDS AFE USED, THEN 459ISEC

{5} NORMALIZEDTIMES; IFUNNORMALIZEDOPERANDSARE USED.THENfi  6ISEC

OPTIONAL MATH,PAC I I  INSTFUCTIONS (1}

E XEC

MNEMONIC FOR.  CARRY OVER TIME 
c  c

o  f  a  m NAME OF INSTRUCTION a ,  y ,  m MAT OPERATION DESIG FLOW MICRO9 
8

37 0 10 Floatinq Point Compare

37 0  1 l  F ixd toF ld t ingPo in t

Conv€rsion

37 O 12 Floating Poini to Fixed

Sinqle Conve6ion

37 0 13 Floating Poinr Norf,alize

37 0 15 Alsbraic Lelt Ouadruple

shift

37 0 17 AlFbraic Risht

OuadruPle Shift

SEC

F C a , y  R R  ( R a , R a + r ) ; ( Y , Y + l )  0  0  4 . 7 O  X

F X C  a  R R  ( R a ) ' E X P . ;  ( R a  +  1 )  X  X  A 4 ( 2 )  x
-  MAN

FLC a  RB CONVERT 0  0  5 -45  X

{ R a ,  B a  +  r ) ;  E X P . '

R a ; M A N . + R a + l  ( 3 )
NF a  RR NORMALIZE X X 23-  x

(Ra,  Ra +  1)  r0 .5

GL a .  v  RR SHIFT o  x  10 .0  X

X
X

{Ba,  Ra +  l ,  Ra +  2 ,

Fa + 3l loft Y5-oplaces,

Zero Fill

OAR a ,  y  RR SHIFT 0  0  8 .3  X  X
(Ra,  R.  +  ! ,  Ra +  2 ,

Fa + 3) right Y5-opl&A,

S ign  F i l l

> i

U >

q

l

;
F
l

F
l
o

T=
I

=
;
. = 3 =

I

}]
,.1'
1

; l

; l

! l
I

t i
t-:

{

l l
; l

H I
; l
I

t-
l iq

8

.E :l
81.

t

; l
: l
: l

il

: l
; l
: l

E]
.E :l

;t- : t . .

tr
4

z
I
F

z
f

E

F

9

E

F

I

;

';
F

;

F

.9

-

o

I

p

3

I

I

I

I

5 d

6 3

. 9 3
6 3

; €
i a

9 .

o c

t r
d 3

= ;
6 ;

t
I t I I

i E

E

:

:
: ;
E 3

-  f i . . i
z  - 6 b

<  0 a ,

o  ! > :
:  P <  6
Q c  E 3 :
E  

" :  
g ! J

l . q  E : €
:  E  A :  E
: ; . : E :<  E  j  i :9 ^ *  -  r ;
c Y  n . 9 q
u  !  _ :
=  ; o o

<  3 9 q
O  -  _  -  o 6

;  9 E ; S :
F  6 9 9 9 q
+  i  3 P V :

d < < d -

1 0



TYPE

R 8
RI TYPE 2

R L

RI TYPE I

R K  R X

t 5 1 4 1 3 1 2 1 1 t 0 9 8 7 6

OEFII{ ITIOIT OF FIELOS

0 0perat ion lFunct ion) Code
f Format oesignator

00 + Formal RR, Eegister lo Register or RL, l  Format
0l  + Format Rl,  Fegister Indircct l l lomory or BL,2 Fomat
10 + Format RK, Regisrer.Li teral  Coni lant or RL.3 Format
11 r Format RX, Register. lndexed Addres, Constant or RL4 Fomat
6eneral Register or S0bfunction 0esignaior
GeneEl Begister or Subfunct ion Designator
4-bi t  lJnsigned Li leral  Coni lant in RL Format
Signed 0wiat ion Value (Two's Complemsnt)
Addres or Ari thmetic Cooi lanl

Figurc l .  Instruct ion Word Formal

m

LEGEI{D

B  E y r e p o i n t e r , 0 - U P P e r ,  1  + L o w e r

C Carry
CC Condit ion Code
0V overf low
lW Indirect Word

I oesignator Field in lW
x General Begister oesignator if, lwl
y Conlenb of Second Instruct ion Wo.d or lW2
Y Effectivr operand Addre$ or Coostant
Y* Effet ive operand Addr6s in Rm
TM l/0 Transfer Mode

00 - Abon Transter
01 - 8 'bi t  Byte Transfer
10 + 16.bi t  Word Trcnsfer
11 + 32-bit Dual Word Transfer

8WC Eoffer Word Counl
BAP Butfer AddrN Pointer
CM Control  Menory Word
CAP Chain Address Pointer
8TC Real-Time Clock
( ) Content ol register or addre$
. (Ra) S-0
u (R.) 13-6

ANO
o l 0  1
o l o  o
l t 0  I

X O R
* l o  t
E o T
1 1 1  0

0f,
@ l o  I
rlr T
1 1 1  I

FORMAT OPERANOFORMATIOI{

BR operand = (Br)

Rl- l  L@al Jump Addr6s Y = (P) + xD
Rl.2 operand at Y'  = {Rm}
nx- 

- -oiinioT -v;tfii-ir;*-i - - - - -

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

operand at Y = y + (8m) i f  m I  0

_ _ _ _operand d ind.f*!qge:il-ln: 10,L14,q
RX Byle operand at Y upper i f  m = 0

operand at Y = (Rm)/2 + V i f  m + 0,10,12,14,
l 6 ; B = { R r ) g
0perand at indircct addrs i t  m = 10,12,14,16

1_ _ _00',10_1." q,t,' ri'.',|.]_ _ _ __

[-R"---*--na+r*--l
l t l
{- n m------+-F--n 6+ 1 

--------)1

l r l
F--Y--f-Y+r-----l

Double Lenoh 0perands

t l
Fa-- 32 bit opomnd --------)l

t l
I S l.a-- Magnitude ----------------
l r l

1 1

c0NDrTr0ti c00Es
TRTTHMETTC 

- -T- -coMPAnE

o -zERo--- l {R") = iR'} o' {Y)
1 = N o T Z E R o & P o S  i  ( R a l > { B m ) o r ( Y )

Figure 2. Status RegisterNo. I Fomat

. I i lTERPRETEO AS FOLLOh6:

W,67,ry,,774

I N T E R P B E T E 0 I F m = 1 6
I N T E R P R E T E D I F m = 1 4
I N T E n P F E T E D I F m = 1 2

T I N T E n P R E T E o  
I F m = 1 0

I /O I i ISTRUCTION FAULT AND MEMORY
RESUME INTERNUPT OATA*

INTERPRETE0 AS F0LLot\ 's:

I i O R M A L  A O O R E S S I N G
N0RMAL A0DRESSIt ' lG
IN0IRECT A00RESS|t ' lG WITHoUT IN0EXING; lW I AT Y = v
INBIR€CT AoDRESSII{G wlTH IN0EXING; '*  t  11 v = v+(R.}

Figure 4. lndirect Addressing

1 2

c c c c 0 x 1 0
0 0 0 0 0 0 0 r
I  M M M 0  0 1 0

C H A I N  I N S T R U C T I O N  C C C C  =  C H A N  #  ;  X  =  O  + I N P U T ;  X  =  l . O U T P U T
COMMAIIO INSTRUCTION
M E M 0 R Y  f l  E S U M E  I N T € R R U P T j  M M M  =  8 K  M 0 D U  L E  N 0 .

Fipre 3. Status Regst€r No. I  Fomat

w 0 R 0 A T Y = { l w 2 }
EYTE AT UPP€R HALF OF Y = ( IW2)

W0R 0 AT Y .  ( l \ ,v2) + (Rr)
gyTE AT y = 0w2) + (Rx) */2

w 0 F 0 A T Y = ( l w 2 ) + ( R m )
BYTE AT Y = (rW2) + (Rm)' /2
w 0 R D  A T  y  =  ( t W 2 ) +  ( R m  +  t )
BYTE AT Y = ( lW2) + (8m + l)  

' /2

NEXT lw 1 AT ADDRESS Y = { lW2)
N€XT rW 1 AT A00RESS Y = i lW2) + (Rx)
NEXT tW 1 AT Ao0RESS Y = ( tW2) + (Rml

NEXT IW ] AT ADDRESS Y = (IW2) + (RM+l)
NOT ASSIGI{EO

SPECTFTES G€NEBAL BEGTSTER Rx-I

' . ;  a'alsZt?-i tziVi Vo

' B = LSB ol registel



TABLE 1, ASSIGNED MEMORY ADDBESS

vacales, or EIA-ST0-8S 232C
Channels #oot ional Math Pac funcr ion

Figure 5. Interrupt Entrance Address lndex

tvoR0 8tT #

Figurc 6. l /O Conlrol  Metnory

W O B D

Z E R O

I N T E R S U P T  C O O E
P € R  T A E L E  2
2  L O W  O R D E R  B I T S

Fund ion

Addre$ Asignment

to  C la$

i l l t l

itore P addre$6
i t o r e S R # l a d d r e $ 6
itoreSB #2 addre$es
itore RTC lower addr€$es
rReload adde$es
i R # l  S e l o a d a d d r 6 6
iR #2 Reload addrrses
itore RTC upper addre$6

r 1 0
' l l I

112
1 1 3
I  t 4
1 1 5
il6
111

120
121
122
r23
124
125
r26
121

130
1 3 r
132
133
134
135
136
1 1 7

/0 Command cel ls
\!to start entrance
:xternal intetrupt word r torage

1 4 0 . 1 4 1
111

200.211
{ D R O 00 77 300.477

TABLE 2. INTERRUPT PRIORITY

0
I

2

3

5

6

l

1 0

t l

12

l 3 - 1 7  N o t u s d

Cl.$

Wathin
C I N In le r rup l

8inary
Interrupl

Code

; l N l ,

lardwars

:fi0tt

; la$  l l ,

i0lNaru

nlerrupl

; l N l l l

0c

l

2

5
6

I

2

3

P@er Fault
M,mory R6ume

CP lni l ruct ion Fault
l/0 lNruclion Fault

#t.P. 0wrfle/Uoderflor
Int6rupl

Exeut ive Return
Inatructron

RTC 0vsrf low
Monitor Clock

InteIomputer Time.0u1
External Interrupt or  ̂

oiscrete Inlerupl v

0utput Chain Intarupt
Input Chaio Interupt

000
001

000
00r
010

0 1 1

r00
r0r

l l

00

10
0t

Serial  MIL-STD.188C

0  -  S E L E C T  0 0 0  P A R I T Y

() 3 OISABLE PARITY CHECKING

0 - 0NE SToP-8|T

A S Y N C H R O N O U S  C L O C K  S P E E O  S E L E C T I O N

0n sync. or 6yoc channel, set supp.6 whan inpul chrrdter =

(suppres register); dhcErd that character.

0n sync. or async channel,  set monitor and snablo chain when inpul
character = (monitor re0ister). Torminate the b0tfsr.

0n active sync. chaoool search lorcharaclsr length word = (suppre$ cgislerl
When tound snabl0 chain and comoare nexl inpll character. lf equal, set
$ppre$.

Bis 2 and 3 uged lor vEcales "Search for Svnc"

Figure 7. SFSC Operations

BITS MrL-STD,l88 fls,232 VACALES

0 . 7

I

9

1 0

il

1 2

t 3 - t 5

ALWAYS ONES

1  + 8  O I S C R E T E
T U R N E O  O N

1 . C  D I S C R E T E
T U R N E O  O F F

1  + I O I S C F E T E

T U R N E O  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

1  = R E C E I V € 0  L I N E
S I G N A L  O E T E C T O N  O F I

ALWAYS ONE

ALWAYS ONE

ALWAYS ONE

ALWAYS ONES

ALWAYS ONES

l  -  B  0 I S C R E T E
T U R N E O  O N

I  + c A R R I E R  0 E T E C T
T U R N E O  O F F

1  -  A L A B M  I N D I C A T E
T U R N E O  O N

1 + S Y l ' l C  E R R 0 R
T U B N E O  O N

I  = T B A N S M I T  F U L L  0 N
T U R N E O  O F F

ALWAYS ONES

F I G U R E  8 .  S E R I A L  C H A N N E L  I N T E R R U P I  W O F O  F O R I V A T

TABLE 3. SERIAL I /O DISCRETE FUNCTIONS

0cral
n-Valu tunct ion

MtL-ST0.r88C/VACAT FS EtA-Sl

0hcnt€
Lrne

0esignator
t1 88C)

Ltne
0osignator 0kcrcte

Lrne

Jesrgnar0

0
I
2

7
1 0
l t
t 2
l 3

1 6
1 7

Sot
Cl!.r
Clo.r
Sol
ClQr
Sst
Cl. . r
Sor
Cl!.r
S.t
Cls.r
Srt
Cl06r
Set
Cloar
S6t

Loop t6t ( int ,rn. l )
Loop t6t (intern.ll
Not used
Not used
Control  Linr 6
Control Line 6
Coouol Lin.5
Control Lins 5
Control Linr 4
Conlrol Lino 4
Control Lino 3
Control Lioo 3
Conrrol Lioe 2
Cont.ol Line 2
Conrol Lino I
Conrrol Line I

t
J

H
G

F
0
D

J I
J I

T B A N .  P R E P
T R A N ,  P R E P

G 1

0 l
0 l

L O O P  B A C K
LOOP BACK

Loop t6t (inlernall
Loop rcn (internall
Spate
Sp6n
Spars
Spare
Enable Ring Indicator
Enable Biog Indicator
RBqueil to Send
Bequest to Send
Nd Sync
l{il Sync
Data Terminal Ready
Dsta Torminal neady
Loop Test (extern.ll
Looo T6t {externell

C E
C E
CA

CH
C H
c0
c0

TABLE 'I. SERIAL I/O STATUS INTERPRETATION

Word
Bir #

MtL.ST0.r88
Fumtion

ElA.ST0-flS232
Funct ion

VACALES
F U N C T I O N

20

2 1

2z

23

Parity Errcr

0vorrun

Soal

E Active

Parity Eilor

0vsrrun

Errak

Cloar to Send

0verun

Pbriry Eror

Sync Eror

1 4


