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-  N C ,
-  N C

N C
N C

,  N C
-  N C

N C
, N C
, N C
-  N C -

- N C -

-  N C -
N C
N C
N C

-  N C _
_  N C _

_ N C -
_ N C _
- N C  -
- N C  -

- N C -

- N C -
- N C -
- N C  -
- f l c  -

ll CC indtilA = or 0j Y - P
l l  CC ind tds  +or  nor  0 ;  Y  'P

l l  cc  indhdA >or  + ;  Y  +P

1 l  CC ind ica les  <or  - t  Y  *P

l l  pN*  our  o l  tok ran .e j  Y  +P

ll boottap 2 selectd, Y -P

l f  key  I  5er ,  $opr  Y  -P

l f k e v 2 s e i ,  ( o p i Y ' ?

I  LL  lnorcares  =  0ru ;  t r t  r r

l l  CC ndtdA +or  nd  0 i  IYJ 'P
l l  CC indbd6 >  or  + ;  {Y)  *P

l l C C i n d t d 6 < 0 . ; ( Y ) - P

l fpowe.  ou t  o l  ro le rance;  {Y)  -P

ll boosrap 2 shctedj (Y) -P
( Y l ' P
Sbp;  {Y)  -P

ll kev I st, ilopi {Y) -P

l l  key  2  s t ,$op j  {Y)  *P

l l  (8a)+0 i  { f i  a )  -  1 'Ra.  l8m)-P
t ( P )  + 0 1  - P

l l  ( 8 a ) + 0 j l n a )  1 ' B a ; Y ' P
l l  ( R a ) + 0 ; ( f i a )  I ' R i ; { Y ) - P
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INSTRUCTION WORD FORMAT

t 5  1 4  1 3  1 2  i l  t 0 s  8  7  6  5  4  3  2  1  0TYPE

R R
RI TYPE 2

B L

ffI TYPE 1

R K ,  R X

O E F I N I T I O N  O F  F I E L O S

0 0pent ion  (Func t ion)  Code
f  Formal  D. r ignator

00  +  Fomar  RR,  Reg is te r  to  Reg is te r  o r  BL. l  Formar
0 l  +  Formai  R l ,  Regkt€r  Ind i rec i  Memory  or  BL 2  Fomat
10 -  Fona l  RK,  Reg is te r .L i reo t  Constan l  o r  BL-3  Formai
l1  =  Format  RX,  R€g is l€ r . lndexed Addns,  Cons lan t  o r  Rt {  Formar
General Reoisl€r or Subluncrion ()esignator

Genenl Regisrer or Sublunclion O*ignilor
4-b i t  Uns ign€d l i te ra l  Conshnt  in  B I  Formal
S igned Dev ia t ion  Va lue  (Twot  Complement )
Addrs$  or  A . i thmdic  Connant

m

0

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

B

ov
j

v

Byie pointer, 0 - Ljpp€r, 1 - Low€.
Carry
Condltlon Code
Ov€rflow
Indl.el Word
Doslgnator Field in lW
Gen€ral Register Cbsignator in lW1
Conl€nts ol S6ond Insirucilon Word
or lw2

Y Ell@tive Op€rand Addross or Condant
Y' Eft4tiv€ Opsand Addres in Rn
TM l/O Transfer Mod€

00 - Abon Input Trdstor
0'1 - 8-bll Byte Translor
10 - 16-bll Word Translor
11 - 32-bll Dual Word Transfer

BTC Butfer Transler Count
BAP Butfor Address Pointer
CM Conlrol Memory Word
CAP Chaln Addrs Pointer
RTC Roal-Tlme Cl@k
( ) Cont€nts ot.egister or addrFs
r (q) 5-0
u (R.) 13-8
' 2's Complement
For U1600EM
r (FJ7j6--
u (Ra) 15-8
: compare

SR 1 Bits 5-4

00 Pdge Set 0
01 Pag€ S€t 1
10 Pag€ Set 2
11 Page Set 3

FORMAT OPERAI{DFORMATION

RR 0pe6nd =  {Rm}

Rl ' l  L6a l  Jump Addr6s  Y =  {P)  +  xD

1r_ _ _0!:,'1d,'I_{1"}_ _ _ _ _ _ _ _
R K  o p e G n d Y = Y + ( R m l i f m l 0

o p e r a n d Y = y i t m = 0
RX Word operandat Y -y i {  m = 0

0perand at Y -  y + (Hml i f  m + 0,10,12,14,16
_ _ _ _opefand ar indirei l  addrq: i f  m = 10,12J4,q
RX Eyte operand at Y upper i I  m = 0

o p e r a n d a r Y =  ( R m ) / 2 + y i t m  t 0 , 1 0 , 1 2 , t 4 ,
1 6 ; B = ( R r ) 6
op€rand at indirccr addre$ i f  m = 10,12,14,16

RL operand = m (an absolute l i te 'al)-
l l
la--32-blt opemnd -----------N
l ' l
l S  K - M a g n i t u d e -
r r lw
l l

d-T- arr-------?t
l r rL- Rm-----+ie-nm+l -----rj

i r l
l--Y +T+Y+1-___--l

Double Length 0ptrands

k__ 32 bir operand ________J

t  1tn, t .  1 I  l {Ra-r , .  Ir l l , l t
,+{ iRn} or l - r , . -({Rm.r,  u}_|!
r l l : l l ;
r  l ( Y )  ,  I  l ( y , I  I  t
+
I u  | : r - e l / - o  i r r  

- - _ _ l
-
i  t  I  char.  I  rractronar uanr ssa I

- t -  - - -  - - - - - -  - - r
- r resums0 Hadr r  Porn t

F lod ing  Po inr  0p€rand #

=a,  m and add.e$  Y are  even numbe6

' INTERPRETED AS F0LtOr,VS:

7,,:V;V7,14
c c c c 0  x 1 0
0 0 0 0 0 0 0 1
1  t v l v l v 0  0  I  0

C H A I N  I N S T R U C T I 0 N  C C C C =  C H A N # ; X = 0 + I N P U T ; X =  l + 0 U T P U T
C O M M A N D  I N S T R U C T I ( ) N
MEIV0RY RESUME INTERRUPT; l l4 lv l I  = 8K MOo N0. lut600)

0 8
v l o  l
0 1 0  1
1 1 1  |

X O R
+ 0 1
o l r t
i t 0

0

I

2

3

4
5
6
7

1 0 . 1 7

I
I

I

A N O
A l o  l
tlo o
t  l o  l

0R 32K lU1600EMl
+ 1 8 1 1 - 4 +  F . P . U N 0 E R F L 0 W 0 v € R F t o w I N T E R R U P T

W O R D A T Y = ( I W 2 )
BYIE AT UPPER HALF OF Y = ( IW2)
w 0 f f 0 A T Y = ( l w 2 ) + ( R x )
BYTE AT Y = ( lw2) + (Rx) ' /2
W 0 R D A T Y = ( l W 2 ) + ( 8 m )
BYIE AT Y = ( lw2) + {Rm}*/2
w 0 R 0  A T Y  =  ( l W 2 ) +  { 8 m  +  l )gYTE AT Y = ( lw2) + (8m + t)  

' i  2
NEXT IW 1 AT AODRESS Y = (IW2)
NEXT tw i  AT AoDREss y = 0w2) + ( f ix)
N E X T  r W  1  A T  A D 0 R E S S  Y  =  ( r w z )  +  ( R m l
NEXT tW 1 AT A0DEFSS y = ( tW2) + (Fm+1)
N O T  A S S I G N E D

'8 = LSB of regist€r

t w l

t w 2

STATUS REGISTER NO. 1 FOBIIAT

c0N0tTt0N c00Es
AETTHMETTC 

- 
T- 

-CofrPAn-E - -

0 l"j,.':-d^ i

o-ffi
l = N o T Z E R o & P o S  j  l R a ) > ( R m ) o r ( Y l

I - I N T E R P B E T E o  I F m = 1 2

I  r T N T E R P R E T E o  
l F m = l 0

I / O  I N S T R U C T I O N  F A U L T ,  M E M O R Y  B E S U M E
A N D  F , P ,  U N D E R F T O W / O V E R F L O W  I N T E R R U F T  O A T A '

INTERPRETED AS FOLLO' ' /S:

N O R I V A L  A O D R E S S I N G
NORII4AL AOORESSING
IN0IRECT AD0RESSING wlTHotiT INDEXING: lw I  AT Y = v
I N O I R E C T  A O D R E S S I N G  W I T H  I N O E X I N G ;  I W  I  A T  Y  =  y + { 8 m )

f'.4'4iVo71V{'4i

SPECITIES GEI{ERAL REGISTEB B--



INTERRUPT ENTRANCE ADDRESS INDEX

SFSC OPERATIONS

Bis  2  and 3  used Jor  VACALES "Search  lo r  SVnc"

SERIAL CHANNEL INTERRUPT WORD FORMAT

W O R O  B I T  #

:LOW

W O R D  B I T  #

Channeh #  0p t io rd  Mi lh  Pac  iun i l ion
.UlMOEM ONLY

' U 1 G O O E M  O N L Y

CHANNEL PAGE
CM213 NUMBER SET

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

0n sync .  0 r  async  channe l ,  se t  suppress  when inpotcharac le r  =

huppr€$ reghEr ) ;  d iscard  tha l  charac ter .

0n  sync .  o r  async  channe l ,  se t  mon l to r  and enab le  cha in  when inpu l

character = (monitor reqistr). Teminate the buffer.

0n ailive sync. channd sarch lor characler length word = {suppru$ reg6tr}

l l /hen  Iound enab le  cha in  and c0mparu  nex t  inpu t  charac ter .  l f  equa l ,  se t

I N T E R S U P T  C O D E
PEB IMEBBUPT TASLE SELOW

ASSIGNED MEMOR

r0 chs

i l l

S l o r e S B # l a d d r e $ s
Srore  SR #2 addresses

Store  BTC lower  addre$es

SR # l  Re load addresses

SR #2 Re load addre$es

t 0
t 1
t2
l 3
l 4
t5
t6
t 1

120
121
122
123
124

126
121

1 3 0
1 3 1
132
1 3 3
1 3 4
r 3 5
r 3 6
r 3 7

Extrnal iireiiuol word iloraoe

r 4 0 - r 4 1
111

200.217
N U N U u 0 . / / , 1 u 0 . 4 / /

BITS MI L.STD.] 88 RS.232 VACALES

0 - 7

I

I

1 0

1 l

1 2

t 3 - 1 5

ALWAYS ONES

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

I  + C  D I S C R E T E
T U B N E O  O F F

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

ALWAYS O NE

ALWAYS ONE

ALWAYS ONES

ALWAYS ONES

]  + B I N G  I N D I C A T O B
O N

]  + R E C E I V E O  L I N E
SIGNAL DETECTOR OFT

1 = I  DISCRETE
T U R N E O  O N

ALWAYS O NE

A L W A Y S  O N E

ALWAYS ONES

ALWAYS ON ES

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

1  = C A R R I E R  0 E T E C T
T U R N E D  O F F

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

1  + S Y N C  E R R O R
T U R N E O  O N

1  = T E A N S M I T  F U L L  O N
T U B N E D  O F F

ALWAYS ONES

'M l  L  STD.1  88C or  RS.232

BITS NTEHPBETED

O  O _ 5 . B I T C H A H A C T E R
O  ]  . 6 . B I T  C H A R A C T E B
1  O + T E I T C H A R A C T E B

O  .  O N E  S T O P  B I T  I  A S Y N C H R O N O U S

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

0
I

2
3
4
5
6
1

t 0
t l
1 2

t 3  1 7

INTERRUPT PRIORITY

Class Clds

Binary

Code
Generare

l l ss  l l l
0 c

I

2
3

5
6
1

l
2

3
4

l/0 In$ruction Faull

#f .P. 0vedlow/Undedlou
lnterupt

RTC 0ve i l low
Moni lo r  C lock

l f lErcompuer  T imF0u l
ExErnd Inerup t  o r  ̂

Dtscrete Inttrup! U

0utpu l  Cha in  ln t rup l

InDUt  Cha in  In le rup t

oo000
oo0 10

00000
00010
00100

0 0 1 1 0

01000
0 1 0  1 0
11000

1 1 0
000

100
0 1 0

SERIAL I/O DISCRETE FUNCTIONS

0ctal

D iscre t Dsignilor
l 1 8 8 C l

Ds lqndor Discrete

0
l
2
3
4
5
6

7

l 0
I ]
12
1 3
l 4

1 7

Ser

Clmr

No0p

N o 0 p

Ser

Clear

Sel

C lear

C lear

Ser

Clear

Set

C ea.

Sil

C lear

Ser

LooP teil {rnternal)
Loop r i l  { inbrnd)
Not  used
Nor  used

Coot fo l  L ine  6
Conto l  L ln€  6

Conr ro  L ine  5

Con l ro l  L ine  5

Con l ro l  L ine  4

Con l ro l  t ine  4

Con l ro l  L ine  3

Conro l  L ine  3

ConEol  L ine  2

Conro l  L ine  2
Conro l  L ine  1

Con l ro l  L ine  1

J

G
G
F
f
0
0

PBEP

G
G

F
D
D

L O O P  s A C K
LOOP BACK

;
J

Tf lAN.  P f lEP

T RAN

Loop te$  ( in le rna l )

Loop te$  ( in te rna l )

Spare
Spare

J  {non $d . )

J  (non.s td . )

0hab le  R ing  lnd ic i lo r
In t€ r rup l  ( in te rna l )

Enab le  R ing  Ind ica tor

In te rup t  ( in te rna l )

Reques to  S€nd

Requed to  Send

New Sync

Data  Termina l  Ready

Data  Termina l  Ready

Ioop Te$ (€x terna l )

Loop Test (external)

CA
,j

c 0
C D

STATUS

8 i t #
t \4rL.sT0 188 ErA-ST0.frS232

Funi l ion
VACALES
FUN CTION

20

21

22

23

Par i ty  E i io r

0ve f tun

Brcak

E Active

Pn i ly  Ero t

0vetrun

Ereak

Clear  to  Send

0vetrun

Parity Etror

Sync  Enor


