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MAIN ] PANEL » o FAINTEHARNCE
MEMORY | &b P INTERFACE [ %]  paNEL
. &
MICROPROCESSOR .
CYCLIC W Vo TTY b, .1 COMMUNICATIONS
ENCODER Bl INTERFACE [P ComsoLE 7
‘ P
T /// g‘: e
MOST COMMUNICATIONS |, TAPE CASSETTE .1 TAPE CASSETTE
G S :
' COMPUTER COUPLER CONTROLLER TRANSPGAT
st MUAL RS VRSN GRS WRAUE gmmMmmmWZ gmmwmm:a‘:@q
SECOND HOST ¢ COMMUNICATIONS ' ¢ CARD :
N I{-”Pm’mw S .
compuTeR . T¥{ coumLen i ! I EADER |
a’%ﬂé THAIEl TCIN TWAD ity v—-j - ] “-gb PER‘PHER;\L g A I AIVERS ::'.'.u.r:j
‘ o—— § CONTROLLER g o
MULTIPLEX LOOP bgomomsd  LINE ’
INTERFACE ADAPTER | : i rrpren |
i"l‘.‘ LY WONE SREE WP J er TR BRI Y '.‘I-g
INPUT OUTPUT
LCoP LOOP
. £
LooP
MULTIPLEXER(S)
i)
%/
LEGEND
' COMMUNICATIONS = == o ‘ .
; LINE ADAPTERS - :g OPTIONAL ITEMS
Q“. ATEI WP oIMmPp
TERMINALS
OR MODEMS
TR-14
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_ CHARACTER-
: PARALLEL
ALGORIT}_‘HV_\_IE BOX DEMAND-
T {' : DRIVEN
i
{
|
16-BIT WORDS :
¥ ¥ v | v
i | ) '
' DMA ]
| / -
I i P
S DMA | R | INPUT
Y I yr L 0 | Loop
c | | £
Hol C | COMMUNICATIONS ’ s |
R O | pROCESSOR cYc. s |
o | . B | (soFTWARE AND | ENC. 0 Lol
N FIRMWARE) Ry
2 1 | |
E | ipc / OUTPUT
R, I £ : Loop
|
i DG (F10) {
! ok
Y 3 ; &
s 1 ] T " 10K CHARS. & i
4 - PER SLCOND
\ ] %
; N ! ) 500K CHARS.
: CYBER J /| pem secono
i“ ] COUPLER WP MLIA,
© CYBER-

1.
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20 MBIT LOOP
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Fv I B R R R e Clear Ccuplerx - }'v#,i T : j‘if'
s Code {06100 ¥lxx x| Clear cp . w
-7 { N
(=71 9010 XXX X} StopcCPp
0061 X113 ¥ XL Scart Cp
XXX X & o Input Memory Address Zero?”
XX X o X Irput Memory Address One?®

e
WM K >
>

foud
[y

[ < T N = S
}-J
o

Input Data
B

ut CpP Status

-
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Ccupler Status
Crder word*
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15
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X XX X PG 0 G Cutput Memery Aldress Zero {upper byte)
X %X X I {0 G % Jutput Memnory Address One (lower byte)
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15 12 11 g1 7
T EFWA LCD _ . FCD
P rF F
NN R
+2 Char. O é%% " Char., 1 (E)
5 Char. 2 6 Char. 3 7
ez @ | o2 @
81 § §
g H ¢
i 1 t :
SLWA ’ ¥WA of Next Buifer (or Zero)

FWA = First Word Address of Buffer (must be multiple of BL)

IWA = Last Word address of Buffer (LWA = FWA + (BL-1)})
ILCD = Last Character Displacement {relative to FWa)
.FCD = First Character Displacement (relative to FWA)

'F3 = Last .Buffer Flag

-

|

BL

.

1T

F2-F0 = Last Character Flag (place succeeding character in next buffer(s))

B, = Buffer Length (woxrds) BL=2N, 25N {(integer)=<7

co Character Displacement (4<CD<253)
.®%Control words placed in ccre before data I/0

il

- NOTE: LCD>FCD. If LCDLFCD, buffer is skipped and operation -

points to the next buffer chain.

‘n-_.)
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Second C
1x01 ('D
~ {Optional}

Sample
{Read)

Set
(Write)

<

OO

b b

bl el v w0}

b~ = O O

b G O

oo

oDooo

[l @ e e

[NeNeNe

DO

Lerc*

N

M~ OOC O

OO OO

HOHORFOMOO

COO0C OO0

Il =l I

Inbut
Input
Input
Input

Input

Last Word From Data Channel?
FDMARO/FDMARL*

FDMARO/Flag Mux*

FDMARL /Flag Mux/Flag Register®

Switch Status

Character™

HH=EOO0o0o

ook RFROO

HFOHORF OO

S

OO0

Output Memory Address Zero*

Output ¥FCD, PCD, LCD*
Output CP Status
Output Buffer .Length
Output Order Word#*.

.

HMHRHHOOOO

OO OO

HOMOMOMO

o e b e o

bt bt et et el e

Terminate

Clear Coupler

Transfer

Output Test*

Input Test#*

Output Memory Address
Output Character®

*Hardware maintenance feature

OT08T,
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COMMUNICATICONS COUPLER STATUS FORMAT

35 14 ¥3 X241 10 9 By7 6 5 443 2 1 8

4 d [ d g L : : 3
N S T D T T T

3 3 i

: % i- LMemory Parity Error**
ot . —Memory Protect Fault®w
T NPU Status Register Loaded
L Memory Address Register Loaded
~Raserved

LTransmission Complete®

tTransfer Terminated by NPU®

. Lrransfer Terminated by PPU*

= ) L order Woréd Register Loaded®

o ' - NPU Status asccepted?®

f ' - PPU Channel Timeout® -

‘- PPU Channel Parity Error (CYBER 170)>%*

L

L

, —-Chain Address Zero*
L~ Alarm=*

Available toc NPU Only

**ajarm Condition (all alarms genesrate NPU Interrupt;
*NPU Interrupt Condition

NOTE: All ron-alarm interrupt conditions except OWRL are cleared by input
coupler status cormand, clear couple: function, and clear coupler
command. OWRL interrupt condition is cleared by input OW command,
clear ccupler fanction and command, and Master Clear. Alarm interrupt
conditions are cleared only by clear coupler functions and commands
and Master Clear.

R - ) : COMMUIIICATIONS COUPLER INPUT SWITCH STATUS FORMAT

15 14 13 12111 10 9 817 6 5 413 2 1 0O

R e
Not Used -
Enable Data Channel Parity Switch . T
i

i On~Line Switch

L— pProtect Switch
Coupler Busy

— Eguipmant Ccde 3it 0 Switch
L. pquiprent Code Bit 1 Switch

L— Equipment Ccde Bit 2 Switch

'— Character Regquest . . T

0T08L
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74375500

- (=g
i FRAME 1
¢ e
\ =N
e cLA
‘ r{; ADDR | DPATA | supy | CRCS &
FRAME 2 A FRAME 3
Al A
CLA - CLA -\ o
ADDR | DATA | supv | supv | CRCS | Zoo. | CRCS <5
FRAME 4 i »_]
CLA ‘ LOOP g '
P ubv |
A
- e
v_‘. T~ -
Figuré ;Loop Batch and Line Frame Structure




:f{\ .

MLIA OUTPUT LOOP INTERFACE
p | PARALLEL
| “l oata [T oUTPUT -
0 BUS BUFFER —s{  SERIAL
SELECT |_ (16 X 16 RAM) -
E]

CRC COMPUTE
i
P
17

SYNC DETECT

ELL . Loop END |, Yo

D GENERATE DETECT PARALLEL
A

LOoR
VR

et

|

B LA T AN

LO0P

IR

l

LOoP
MUX

%

- 18010
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TR-125 | Lef = raby Fleamd  ens =i o

MLIA PROCESSOR INTERFACE
| (——{ ODD LIMIT AND CIB LENGTH 2 S—
© s BUS v  CIB LOCATION ADDRESS g
| b - FNE PARAMETERS N
a VE '
STATUS REGISTERS SR
{ .
| LFP POINTER
W3 BUS i
A A * .- P ) Y
' CIB ADDRESS GENERATOR [¥ Y LOGP
’ | LAUNCH
TLCONTROLG

SDD - OUTPOT . DATA DIMAND
IR = eTReuLAaR TafuT BOFFLR

TAE 1 oAe CF SWTYS W AUy Y ool BATOH

¥
TO INPUT
CELL
GENERATE -
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17

DATA
BUS
I/F

&

[Relely
END
DETECT

&

DATA
BUS
I/F

onoD
FIRST-IN/
FIRST-QUT
{16 X 8)

&a

TR-123

MAIN INPUT
FIRST-IN/

FIRST-OQUT

(128 X 16)

y
£h

PARALLEL
TO
SERIAL

AT Y
i

i

o

LoOOP
MUX

i

CELL

eDIr
LOGIC

MLIA INPUT LOOP INTERFACE

&

GENERATE

LOGP
ML

SRS

4

T

- SO—

LOGR

FROM INPUT LAUNCH MUK

CONTROL CARD 3

LOOP

SYNC DEYEC

MUX

SERIAL
TC
PARALLEL

CRC CHECK

PR
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TO 00SSLEYL

19-5

! xla\,u‘ S
!

Vo LA A (AR ER I

LR u\:,‘“ i v,

) .
N e b4

i :m}r.'n'i“.'; P

b
i

MLIA,
. IR ‘ ,M“V ”i“;.. A"REGSMH E“OP\?&A“&’
Pord gta oy ]PHT,'I. (RIS RIS NN B SR P N PO A A | n::.—[. i & LGEC}‘&_TSQD\! ‘5‘
]
\ i (AT N RN LN CIRIAEY B L o e Ak 4 4
+ .COMMAND CODES , 16-BIT ABSOLUTE CORE ADDRESS
YeN : =} ODD LIMIT " CIB LENGTH
FIELD OPERATION
0519 | RESET
0529 | IDLE e~ F1F2{F3 | N E i
050A | WRITE LOC ) % '
0578 | WRITE FNE (RESET LEP) o RESERVED
0539 | NORMAL RESEV LFP
0576 | READ STATUS >115114|13]12]11}10} 9 | 5|7} 6]514}3]2]1]0
0500 | READ ODD
0550 | READ LEP 0 = NOT RESET AND LOOPS ACTIVE
0512 | READ LIM/LGH ! o i STATUSI 3 = NORMAL AND NGO DIAGNOSTIC
0570 | READ ENE N N EHWStT § = INPUT BUFFER FULL®
0508 | WRITE OUTPUT CELL N B 6 = QUTPUT LOOP ERRORY
0519 | CLEAR OUTPUT BUFFERS R IR I R ¥ = INPUT LOOP ERROR?
057D | SET CASCADE LOOPBACK A ' l CCAUSES INTERRUPT
- . . ' N ! i ‘, 1 t T : 1 =
056D |"SET QUTPUT LOOPBACK o e ;0 o 0600 8 o CLA ADDRESS
055D | SET (NPUT LOOPBACK ' : !
054D | SET TRANSPARENT MODE o IR I |
0530 | CLEAR CASCADE LOOPBACK | ™ " ‘ . oﬁgr q 0 %FP!WMNTE&
0520 | CLEAR OUTPUT LOOPBACK ' L - ’
051D | CLEAR INPUT LOOPBACK T AR OTS R T - .
050D | CLEAR TRANSPARENT MODE | . a1 e {F1|F2|F3  FOOF CELL,
P ~ v | A 4. & )
**HEXADECIMAL NQTATION C | g 'BUFFER DESTINATION FLAG
Loc: | t L END OF BATCH
LIM: S ! -
' END OF FRAME

LGH: Rt

’ oo : ’
Figure 5~5. MLIA Commands

LT
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TO 00GSLERL

-

CELL MARKER
CELL IDENTIFICATION
CELL INFORMATION

INPUT LOOP CODING’
F1 =0 NO OUTPUT DATA DEMAND

F1 =1 OUTPUT DATA DEMAND
Fz = X UNDEFINED
F3 = 0 PRIMARY DECODES LOOP END; SECONDARY IGNORES LOOP END

F3 = 1 PRIMARY IGNORES LOQOP END; SECONDARY DECODES LOOP END

QUTPUT LOOP CODING

Fi =1
FZ = X  UNDEFINED
F3 = X UNDEFINED

CODING ON BQTH LOOPS .
A1 TO A2 = BINARY CODE OF.CLA ADDRESS; AT iS MOST SIGNIFICANT BIT
D = DATA : ' ‘ . '
© = CYCLIC REDUNDANCY CHECK CHARACTER {CRTS), C1 IS MOST SIGNIFICANT BIT
R =X ’:RESER\"ED AND UNDEFIRED ' '

Figure 5-3. Format of Loop Cells

2r

\r"

TYPE FORMAT M iD INFORMATIGN c
: : CELL DESIGHATION
NUMBER | gg | 81 B2 B3 | B4 B5 B8 B7 B8 B9 B0 B9 ‘ wEE
0 1l o oj¢ 0o O o 9 0 0 EMPTY
LooP : : : :
: 0 110 o o e i 0 1 0
MANAGEMENT NULE
FORMAT 1 1o o 1 |F3 F2 1+ 0 o0 90 LOOP END
1 1 {6 o 1|(F3'F2 ¢ o0 o 1 19 LOOP END RESTART
RESERVED 2 1 0 1 0 ) R R ! R R R R UNDCFINED
| FORMATS 3 1fe 1 1{”" R R ® B R ® R UNDEFINED
67 £+=| 1 |1 1 Fi|AT AZ A3 A4 A5 A6 A7 AZ CLA ADDRESS
t?fgg 4 Cl 1]t o o !lpt bz D3 D4 D5 D6 D7 DB DATA
FORMATS 5 Dl a1 o 1 st sz s3 84 s5 s S7 s supmws;om
8 1 {1 1 ©0{C1 €2 €3 C4 C5 €8 C7 Cs8 CRCS
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(CRC) character: On the input loop,
the address cell also carries the
output-data-demand (0ODD).

Other cells within the frames may
contain data and/oxr supervision
tus or commands). 2all cells are
passed unmodified between the multi-
plex loop and the CLA, except the
check character which is removed from
the output loop and added to the input
loop by the lcop multiplexer.

(sta-

LIME FRAME FORMATS

The ACLA uses the following general
line frame format on the input loop:

£ C D 2
ACLA] INPUT| STATUS | STATUS | CRE §
ADDR|DATA {WORD 1{WORD 2|CHAR

The ACLA address cell is always
present. It may contain an output
data demand. The data cell appears
next (if present) and contains input
data. Two supervision cells follow

" (if present) and contain status word
1 and status word 2. If any status
is to be reported, both status words '
always appear. The CRC character is
added by the lcop multiplexer. )

The following general line frame
format is required by the ACLA on the
output loop:

Bl T N F W N I W R s
ASYVCHEOM DS

o

R o
it A E A DG P ol

The ACLA addressz cell is always
present.. Either the data cell or
command words may appear next. The
~data cell (if present) contains oubt-
put data. Cne to four supervision
cells (if present) contain command
words 1, 2, 2 & 4. Allowable combin-
ations of command words are: none;
1; 1 and 2; 1, 2 and 3; or 1, 2, 3
and 4. The CRC character is removed
by the loop multiplexer.

CELL AMD WORD FORMATS

ADDRESSING CELL

Each ACLA is set to a different 8-bit
binary address. Thus, when data,
input-supervision, or output-data-
demand are presented to the loop
multiplexer from the ACLA, the first
operation of the ACLA is to present
its particular address.

Data or output supervision presented
to the ACLA from the LM is preceded
by an address. The ACLA compares
this address with the internally pre-
-set address. If the two agree, the
ACLA accepts the data or supervision.
The addressing code format is shown
in table 2-2.

In table 2-2, bit positiom IF3 is the
output-data-demand bit in the address
code. When the address is presented

to the LM from the ACLA, the bit is a

£ 5 L D D e,
ACLA OUTPUT COMMAND COMMAND COMMAND COMMAND | CRC ...,_....,_.1!
ADDRESS DATA WORD 1 WORD 2 WORD 3 WORD 4 CHARACTER
O
TABLE 2-2. ADDRESSING CELL FORMAT
11110 | o 8 7 6 |5 4 3 2 1 0 Processor Word
Bit Position
Bl |82 [ B3 §B4 | B5 |B6 |B7 | B3 |BY |Blo|Bll | L200P Cell

Bit Position

50
N1 or1 | or2
/

OF3y I01§ I02| I03 | 104

105 | 106 | 107 | TOg | LM to ACLA

Interface
IFl1 | ITF2 | IF34) TI1l} II2 | 113 | 114 | 115 {II6 | 117 | 118 ACLA to LM
o~ , Interface
il R Y 1 0/1{ Al | a2 | a3 [B4 (A5 |A6 |A7 |A8 {Bit -Definition {i¢
£
‘ 74700900 A

i)
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c

output loop address cell

logic one if an ODD is present and is

-a logic zero if no ODD is present.

This bit must be a logic one in 2n
(CF3y.

Address position Al is.the most
significant bit and A8 is the least
significant bit in the binary codsd
address.

DATA CELL

The data cell transfers information
into or out of the ACLA via the loop
multiplexer. The data cell format is
presented in table 2-3. Bit Dl is
always the first bit received from or
transmitted to the modem by the ACLA.

SUPERVISION CELLS

The supervision cell on output gives
information to the ACLA in the form

of commands. On input it gives infox-
mation to the processor in the form

of status words from the ACLA.

STATUS WORDS

Mcst status changes, error conditions,
or a supervision-report command causes
status to be reported, and two words
are sent to the processor. The status
word 1 and status word 2 formats are
shown in tables 2-4 and 2-5, respec~
tively. In both tables a logic one
indicates tha%t tine associated modem .
signal or status condition is active
(on), and a logic zero indicates not
active (off).

) cTs =

2
TABLE 2-3. DATA CELI FORMAT
: . Processor Word
11110 |09 8 7 6 5 4 3 2 1 0 Bit Position
so|BL |B2 |B3 IB4 |BS |B6 |B7 [ B8 |B9 |Blo|B11 |LOOP Cell
Bi1t Position
<l or1 | or2 | or3 ! 101 | T02 | 103 | T04 | 105 | 106 | T07 | TO8 | DM tO ACLA
~ ) Interface
\§x<i 1F1 | 1F2 | 1F3 § 111 | 112 |13 |II4 | TI5 {116 | TT7 | TIB [BCLA tO LM
v Interface
1 |1 0 0 p8 |{p7 {p6 |p5 {D4t {D3 |D2 {D1 |8~ or 9-bit char
1 1 0 0 D7 D6 D5 D4 D3 D2 | D1 7-bit character
1 |1 0 0 D6 |ps | b4 |p3 {p2 |p1 |6-bit character
1 |1 0 0 0 D5 | D4 |D3 |D2 |D1 |5-bit character
TABLE 2-4. STATUS WORD 1 FORMAT
: ‘ Processor Word
1 . 1
1110 |9 8 7 6 5 4 3 2 1 0 Bit Position
80|81 |B2 |83 IB24 |Bs |me |B7 | B8 |B9 |B1lo |m11 |LOOP Cell
Bit Position
//(/ 1F1 | TF2 | 1F3 § 111 | 112 {113 | 174 175 |TT6 | TT7 | 118 |DCLA to LM
! Interface
1|1 0 1 cTs | DSk |{pep | RI | SDch ILE | OLE | Bit Definition
Bit Definitions When active, it indicates the

Clear—-to-send.

This status

bit indicates the state of the

modem signal clear-to-send.

74700800 A

modem is ready to accept data
from the ACILA.
active to enable data output

from the CLA. If this signal

It must be
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changes from a logic one to a
logic zero during character

output, the current character
is completed and the transmit~

status hit is reset when the
status words are sent o the
ProCessur.

data line is set to marking. (/EDCD/ = Secondary-data-carrier-detect.
2 change of state of this a\FRLSD Indicates state of modem sig-
signal causes status to be — nal secondary-receive-line-
reported, ' signal~detector (sacondary-
' : receive-data on some modems) .
DSR = Data-set-ready. This status On modems equipped with a
bit indicates the state of the reverse channal receilver,
modem signal data-set-ready. supervisory information can
When active, it indicates that be received from a remote
power is applied to the moden station while the ACLA is
and that it is connected to transmitting data to the sta-
A the communications line. Any - tion over a half-duplex, 2-
change of state of this signal wire circuit. Any charge of
causes status to be reported. state of this signal causes
' status to be reported.
QDCD/ = Data-carrier—-detector. This ' N
~RLSD status bit indicates the state’ ILE = Input-loop-error. When set
- of the modem signal receive- to a one, the bit indicates
line-signal-detector (RLSD). that the LM has detected a
When active, it indicates that loop error while the ACLA was
a carrier signal is being using the input loop. This :
received by the modem. Any status is reset when the sta-
" change of state of this signal tus words are sent to the
- gcauses .status—to-be reported. processor.
RI . = Ring-indicator. This status OLE = Output~-loop—-error. When set
bit is set and status reported to a one, the bit indicates
~each time the modem signal that the LM has detected a
"ring-indicator goes from an loop error while the ACLA was
cn stateto the off state. using the output loop. This
This indicates that the modem status is reset when the sta-
is receiving an incoming call tus words are sent to the
from a remote station. The processor.
==ey  TABLE 2~5. STATUS WORD 2 FORMAT ,
o ) Processor Word
11| 10 9 8 7 6 5 4 3 2 1 0 Bit Position
Bo|{Bl |32 |B3 B4 |35 B6 {87 | B8 |B9 |Bl0|B11 |L00P Cell
R Bit Position
>< tr1 | 1r2 | 1P3 8 111 {172 |113 | 114 TI5 | 116 | XT7 | 118 ?CLA to LM
nterface
1 1 0 1 PES | DTO | FES Bit Definition
Bit Definitions always appears in the same
: line frame as ths character.
PES = Parity-error-status. This This status is reset when the
status is generated when the next character with correct
ACLA has been instructed to parity is received.
check for even or odd charac-
ter parity and a character is DTOQ = Data-transfer-overrun. This

received with incorrect char-
acter parity. The status

status is generated by the
ACLA when it has a data char-

74700900 A
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"FES = Framing-error-status.

acter that is ready for trans-—
fer to the LM before the LM
has picked up the previcusly
assembled character. The pre-
viously assembled character

is lost. This status is reset
when the status words are sent
to the processor. :

This
status is posted by the ACLA
when .a character is received
from the modem without the
presence of a stop bit. The
status always appears in the
"same line frame as the char-
acter. This status i¢ not
reset untail another GHaracter

Aoy T TR o
vith proper stop bit is
received. T

NOTE

FES can be set independently of
the state of the ION (input-on)
command. The character received
that caused FES is always trans-
ferred. See Programming Notes
for use of FES in break detection.

COMMAND WORDS

The command cells are instruction
commands from the processor in the

{5~

form of command words 1, 2, 3 and 4--
these must be received in seguence.
For example, words 1 and 2 must he
received before word 3, and word 2
must always be preceded by command
word 1. However, command word 1 can
be received as a single word command.
Formats for command word 1 and command
word 2 are shown in tables 2-6 and
2-7. A logic one, in the position
indicated, activates the asscciated
signal, while a logic zero deactivates
the signal. The commands operate
independently of each other.

Bach time a command is given to the
ACLA, each bit (I01-I08) must be set
to the condition desired on the asso-
ciated function. Failure to do this
will result in the condition being
cleared or set to a different condi-
tion. Each time a command is given,
the ACLA monitors each bit and takes .
the action dictated. . .

NOTE

When I01 thru IO8 in command
words 1 and 2 are all set to
logic zero, the ACLA is cleared
to a known state which disables
any input (output-data-demand,
status, or data) from the ACLA
to HCP.

==y TABLE 2-6. COMMAND WORD 1 FORMAT
i - Processor Word
1111 10 9 8 7 ) 5 4 3 2 1 0 Bit Position
Loop Cell
BQ B1 B2 B3 B4 | B5 B6 B7 B8 BS B10 | B11 Pit Position
- v =
or1l | or2 |or3] 101 | 102 |103 | 04| 105 | 106 | TO7 | TOB | B EO _ACLA
Interface
1 1 0 1 RTS SRTS| OM LM DTR | TB JON | OON | Bit Definition
173 i 7T
Bit Definitions — to as secondary-send-data on
P . ‘ some modems). On modems
\/‘RTS = Request-to~send. A logic one equipped with a reverse chan-
activates the request—-to-send nel transmitter, supervisory

. SRTS

line to the modem and a logic
zero in this position deacti-
vates RTS.

Secondary request-to-send.
A logic one activates the
secondary-request-to-send
line to the modem (referred

74700900 A

information can be sent to a
remote station while the ACLA
is receiving data from the
station over a half-duplex,
2-wire circuit. Typical uses
include circuit assurance,
error control, and interrupt




OM

(break). A logic zero deac-
tivates SRTS.

-~ = Originate mode/auxiliary. A

logic one in this position
causes the ACLA to notify the
modem equipment that it is in
the originate mode. A logic
zero indicates answer mode.
This line is an auxiliary
signal line and may be used

., :that-the system is ready to
< ¢ommunicate with the modem.

A logic zero causes a not-—
ready signal to be reported.

= Terminal-busy: A logic one
causes thé ACLA to notify the
‘modem to busy-ocut~the-line.
A logic zero disables this
function.

H
. w

for other functions as desig- ION  =-Input-on. When this bit is a
nated by system design. logic zero, the input section
. ’ _of the ACLA will not receive
LB = Local mode/auxiliary. A logic data charactefs nor transfer
- one in this position causes - data to the IM. A logic one
the ACLA to notify the modem causes -normal input operation.
o~ (when eguipped) to loop back - B
the analog signal on the OON = Qutput-on. A logic cne causes
modem. A logic zero disables ' the output section of the ACLA
the loopback. This line is ~to report ;output-data-demand
an auxiliary signal line and initially when command is
may be used for other func- received if clear-to-send is
tions as designated by system active, and enables the output
design. to report output-data-demand
whenever the output buffer is
DTR = Data-terminal-ready. A logic empty. A logic zero inhibits
one in this location causes reporting of output-data- '
the ACLA to notify the modem demand.
TABLE 2-7. COMMAND WORD 2 FORMAT
11110 |9 g 5 6 5 4 3 2 1 0 Processor Word
- Bit Position
Loop Cell
BO | B1 B2 B3 B4 B5 Be B7 B8 B9 B1o |Bl1l Bit Position
. LM to ACLA
OFl | OF2 | OF3 § IOl 102 |TI03 |I04 |I0O5 |{IO6 |IO7. |1I08 Interface
Dot |2 0 1 Break |ISR |ISON|DLM |RSRL|RSR2|TSR1|TSR2 | Bit Definition
R T A B

Bit Definitions

BREAK
P il

= Break-mode. A logic one in
this position causes the ACLA
to place the transmit-data
line in a spacing condition
(zero state). A logic zero
inhibits the break operation
and returns the line to mark-
ing condition (one state).

= Input-supervision-report. A
logic one in this position
causes the ACLA to report the
status of the RS-232 inter-
face lines and any other ACLA
status that may be active
once each time the command is
received. The ISR command is

honored only when the ACLA
has previously received a
logic one in the ISON posi-
tion. This 1s a momentary
nonstored command. (If ISR =

1 and ISON = 1 appear in the

_same line frame, status is
reported.)

Input-supervision-on. When

a logic one 1is placed in this
bit position, the ACLA moni-
tors the modem interface and
reports input supervision.

A logic zero inhibits moni-
toring and reporting. Status
is not reported automatically
when this command bit is
first received by the ACLA.

74700900 A
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" The ACLA must receive cither

an ISR command or status
change to report input
supervision.

Data-line-monitor. A logic
one in this position causes
the ACLA to monitor the
receive-data line that is in
a break condition for one
character time after reception
of the command. This command
is used to allow the proces-
sor to determine the length
of a break condition on data
input. This is a momentary,
nonstored command.

= Receive-speed-range 1 and 2.

This code causes the ACILA to
select a reference frequency
from the loop multiplexer to

TSRL,
TSR2

used

seclectable by bits I0L-I04 in

command word 4. See table
2-8.
Transmit-spead-rangs 1 and 2.

This code causes the ACLA to
select a reference freguency
from the leoop multiplexer to
provide a range of transmit
baud rates selectable by bits
I05-108 in command word 4.
Table 2-8 shows the code and
related reference frequencies.

In table 2-8, the special

" frequency is provided by an

optional 115.2 kHz oscillator
attached to the LM backplane.
This special frequency can be
to accommodate a bhaud
rate that is not available
from the range of transmit

provide a range of baud rates baud rates shown in table 2-9.
TABLE 2-8. CODE BITS AND REFERENCE FREQUENCIES
RF Code Reference Baud
No IOS | I06 | TO7 | 108 Freguency Rate
A 0 0 0 0 9.6 kH=z 45 to 100
B 1 0 1 0 19.2 kHz 100 to 600
C 0] 1 0 1 153.6 kH=z 600 to 9500
D 1 1 41 1 Special Special
i
A 2-9




TABLE 2-9.

COMMON BAUD RATES AN COMMAND CODES
] Speed - Command Word 4 Y Range - Command Word 2
Baud Input Cutput RF Wo.] Input | Output
Rate
11f{r2{13|14 | 15 1617 |18 15 | 161 17 |18
9600 101 {1 j1 1 {1 {1 1 cC 0 {1 {0 (1
7200 (Special) | 1 |1 |1 |2 &1 [1 {1 {1 D 11 11 1
4800 1o J1 t1 g1 o [1 |1 |1 c 0 11 jo |1
3600 (Special) 0 1 1 1 0 1 1 1 D 1 1 1 1
2400 0 {0 {1 |1 o o |1 |1 o o (1 {0 |1
1800 (Special) |} 0 Jo |1 |1 o o 1 {1 D 141 j1 |1
11600 0 |1 lo |2 0 |1 jo |1 o 0 {1 {0 |1
1200 0 jo {0 |1 o o jo |1 c o |1 10 |1
1050 1 {1 |1 }o 1 {1 {1 o c o {1 to |1
800 0o o {1 |o o o |1 |o o 0o |1 10 1
600 o |1 |1 |1 0o 1 {1 |1 B 1 jo J1 |o
300 o o |1 |1 o {o |1 |1 B 1 o 11 o
150 o to jo {1 o o jo |1 B 1 jo 1 Jo
133.3 141 |1 jo 1 {1 1 o B 1 o i1 jo
120 o |1xr |1 |o o {1 |1 |o B 1 jo {1 |o
110 1 |lo |1 o 1 {0 {1 |o0- B 1 o 11 Jo
100 o jo |1 |o 0o o |1 {o B i Jo 1 |o
75 0o |o Jo |o 0 o {o |o B 1 lo {1 jo
66.67 111 |1 o 1 |1 |1 Jo A o |o o }jo
50.0 0 o {1 to o lo {1 {o a o lo to lo

COMMAND WORD 3. The format for this
cormand word is shown in table 2-10.

TABLE 2-10. COMMAND WORD 3 FORMAT

Xiraraing

Processor Word
-Bit Position
Loop Cell

Bit Position
LM to ACLA
Interface

1 1 0 1 PSET; PI COl j CO2 | SB ECHO|LIT | Bit Definition

11 ;10 9 8 7 6

Ul
>
w
N
{
o

B0 { B1 B2 B3 B4 B5 B7 B B9 Bi0o iB11

t
=)

OFl [ OF2 | OF3j IOl {I02 | ICG3 | IO4 | I05 | I06 | I07 }IO8

iy

2-10 , o , : : 74700900 A
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Bit Definitions

When this bit is
a logic one, concurrent with
PI set to a logic zero, the
ACLA generates and checks for
even parity. A logic zero
concurrent with PI set to a

. logic zero causes the ACLA to
generate and check for odd
character parity.

PSET = Parity-set.

PL - = Parity-inhibit. A logic zero
in this position causes the
ACLA to check character parity
on input and generate charac-
ter parity on output. A logic
one causes the ACLA to ignore
parity.

NOTE

When parity is selected (PI=0),
the ACLA does not transfer the
received parity bit to the loop
multiplexer in the data cell. A
lcgic zero occupies the parity
bit position within the character.

= Code 1 and Code 2 bits form a
code so that each combination
corresponds to a charactex
length of either 5, 6, 7 or 8
bits. The checking and gener-
ation of character parity adds
one information bit to the
character and therefore must
be considered when selecting
the unit code. Table 2-11

col,
coz2

5B

LIT

COMMAND WORD 4.

shows these code bits in
relation to parity~inhibit
bit.

Stop-bit. A logic one in
this bit causes the output
logic toO generate two stop

bits (l.5 stop bits on 5 data.

bits) on output and a logic
zerc causes one stop bit to
be generated.

Echoplex mode. A logic one
in this position causes the
ACLA to return all data
received from the modem on
the receive-data line back

to tne modem on the send-data
line while maintaining normal

“data processing in the input

Jogic. A logic zero inhibits
echoplex operation.

Loop-internal-test. A logic
one in this position causes
the ACLA to go into an echo-
plex mode. Data and modem
control signals from thes out-
put section are routed {(looped
back) to the input section.
Refer to Programming Notes
for additional information on
this mode of operation. A
logic zero disables echoplex
mode.

This command word

format is shown in table 2-12.

CODE AND PARITY INHIBIT BITS

Code Level ' , :ﬂ

TABLE 2-11.
Code Level
P 0] . . .
I |colL jco2 (No Parity) PI | COLyCo2 (Including Parity)
1 0 0 5 0 0 0 6
1 1 0 6 0 1 0 7
1 0 1 7 0 0 1 8
1 1 1 8 0 1 1 9

74700900 A
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mowey PARTE 2-12.

COMMAND WORD 4 FORMAT

11 110 9 8

~1

6 5 4,

Processor VWord
Bit Position

BC | B1 B2 B3 B4 B5 B6 B7

Loop Cell

§ S j B . AR
B8 B3 BLO 121} py position

f><i oFl | or2 | oF3 |

OF3 % IOl | I02 | I03 | 104

LIl to ACLA

Interface

I05 | TO6 | IQ7 | I08

1 1 0 1

/L | F/2

F/4 | F/8

F/LIF/2 {P/4 {F/8 | Bit Definition

Format Receive

Transmit

Cemmand word 4 is used in conjunction
with bits 105, I06, I07 and I08 of
command word 2 to set the baud rate
for the input and output sections.
The input and ouvkput baud rates may
differ. To determine the proper code
for the baud rate, select the range
from command word 2 in which the
desired rate is contained and the
desired bhaud rate from command word 4
as shown in table 2-9.

BAUD RATE DETERMINATION. The baud
rate can be determined from an algo-
rithm using the appropriate bits (4
bits on input or 4 bits on output)
from command word 4 in conjunction
with the range selected from command
word 2. Proceed as follows to find
the baud rate: '

1. Complement each bit of the two
4-bit fields of command word 4.

" Convert each result to a base ten
number using I04 as the most sig-
nificant bit for the input field
and IC8 as the most significant
bit for the output field. Add
one to each result.

2. Multiply the above result by 1610.

3. Diwvide this product into the
reference fregquency selected from
table 2-9.

EXAMPLE:
Given:

from command I04 IO03 I02 I01

word 4 ' - 0 1 0 1
- from command I05 I06
‘word 2 - 1 0 (19.2kHz)

Complement

fi

10

01012 = lOlO2 10
"Add one to .
the result = 10112 = 1110
ggig,rZig = lfbjljigLQi =
11l x 16
105.1 baud

NOTE

The ACLA must be able to receive
data that might have up to 40
percent distortion, that is, 40
percent of a bit per character.
"The result found above is valid
for a 110 baud communications
line, having .82 percent toler-
ance of the nominal value of

110 baud.

PROGRAMMING MOTES

The following notes provide additional
information on the operation of the
ACLA and are intended to assist the
programmer. Typical input and output
operations are presented.

ACLA INITIALIZATION

Before the ACLA is used following a
power-up situation {(either power up
of a system in which the ACLA is
already installed, or installation of
the ACLA in an operating system), it
should be cleared. Clearing the ACLA
in this situation reguires that the
program:

74700900 A
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SUPERVISION CELLS status to be reported, and both words
: are sent to the processor. The Sta-

The supervision cell on cutput gives tus Word 1 and Status Word 2 formats

information to the SCLA in the form are shown in tables 2-4 and 2-5,

of commands. On input this cell respectively. In both tables & logic

gives information to the processor one indicates that the associated

in the form of status words from - modem signal or status condition is

the SCLA. : active (on), and a logic zero indi-

cates not active (off).
~ 8TATUS WORDS

Most status cnanqps, (S fokall CondlLlODS,
or a status-request command” cause

B ”"TA‘BLE 2-4. STATUS WORD 1 FORMAT

Processor Word Bit

=
11§10 {9 & 7 6 5 4 3 2 1 0 Position

BO { Bl B2 |B3 §B4 B5 {B6 [B7 (B8 |BS B1l0|Bll | Loop Cell Bit Position

» IF1|IF2 IF3§IIl II2|ITI3|IT4|I15{1I6 |XIX7{II8 | SCLA to LM Interface

SQD* |ILE{QLE | Bit Definition

W)
I—J
i,_-l
[ws}
’_J
W
s}
o
G
e
v
=
Q
N

1CTS D .
= |

*2560-1 only. A logic 0 appears in these positions for 2560-2 and 2560-3.

Bit Definition : ' : DCD = Data-carrier-detect. This
, . o status bit indicates the state
CTS = Clear—-to-send. This status of the modem receive-line-
bit indicates the state of signal-detector signal. When
the modem signal clear-to- active, it indicates that a
send. When active, it indi- carrier signal is being
. cates the modem is ready to received by the. moﬂem-:.Any\‘

accept data from the SCLA.

~»change of state of this. s:Lg,4
It must be active to enable -

*. mnal causes status- to be

data output from the CLA. If " reported. : (For the 2560-2
this signal changes from a . SCLA connected to an AT&T 303
logic one t6 a logic zero dur- Wideband Data Station, this
ing character output, the cur—~ ] status is called AGC Lock.)

) rent character is completed )

' and the transmit—data line is RI = Ring-indicator. This _status
sét to marking. A change of bit is set and status” rouor;
state of this signal does not _ed each time the. ‘modem ring=#
cause status to be reported. flndlcator signal goes_from an

‘ .  ‘on state to the off ‘state.

DSR = Data-set-ready. This status This indicates that the modem
‘bit indicates the state of . is receiving an incoming call
the modem signal data-set- from a remote station. The
ready. When active, it indi- status bit is reset when the
cates that power is applied status words are sent to the
to the modem and that it is processor.
connected to the communica-

. tions line. Any change of‘ QoM = Quality-monitor. This status
state of this signal causesx ) bit indicates-the state -of -
JAstath to be reported. o , o the guality-monitor modem

ERTE ST SURRTI Yy 20
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signal. When off or zero, it
indicates that the adaptive
equalizer in the modem
receiver is reset or retrain-
ing itself automatically due
to poor error performance.

Any data received has a "high"
prebability of error. When
on or one, the automatic
equalizer is in its normal
trained mode and received
data should have a "low"... ..
probablllty of error.. -Any

T changd of state of “this Slg%%

nal- causes_statu< to be

b

Signal-quality-detector.
This status bit indicates
the state of the modem sig-
nal signal-guality-detector.
It functions similarly to
DCD but provides a fast re-
sponding indication of the

Nty

presence (one)} or absence
(zero) of data carrier signal

_from the remote station. 2ny
,Jcnanga of ' state of this sig- . :
"nal causes- s;atus to be: -
,freoortea_ R e

Sra

Input-loop~error. When set
to a one, the bit indicates
that the LM has detected a
loop error while the SCILA was
using the input loop. This
status is reset when the

"status words are sent to the

processor.

Output-loop—-error. When set
to a2 one, the bit indicates
that the LM has detected a
loop error while the SCLA
was using the output loop.
This status is reset when
the status words" are sent to
the processor.

TABLE 2-5. STATUS WORD 2 FORMAT

11110 |9 8 7 6 5 4 3 2 1 0 Processor Word Bit Position

B0 | B1 |B2 {B3 i{B4 |B5 [B6 |[B7 B8 |B9 |Bl0O {Bll [ Loop Cell Bit Position

IFL|IF2|IF3§IT1{IT2 |TI3|IT4 |IIS|II6{II7|II8 | SCLAE to LM Interface

0 1 PES|DTO {0 NCNA |0

Bit Definition

"Bit Definition

DTG

status is generated by the
SCLA when it has a data char-
acter that is ready for trans-
fer to the LM before the LM
has picked up the previously

74700700 A

assemdled character. The
previously assembled character

PES Parity-error-status. This is lost. This status is reset
status is generated when the " when the status words are sent
SCLA has been instructed to to the processor.
check for even or odd char- i -
acter parity and a character Next-character-not-available.
is received with incorrect This status indicates that
character parity. The status while the SCLA was in the
always appears in the same process of transmitting, the

- line frame as the character. next character was not
This status is reset when the . ‘received from the LM in time
status words are sent to the to maintain.continuous char-
pProcessor. acter output. Thus character
frame synchronization was
Data-transfer—-overrun. This lost. The output section must

be enabled (output-on active)

for this status to occur. The
status gets only once_and does
not repeat until the NCMA con- |
dition is alleviated {by



The command cells are

U words

R PY AT s e s e

COMMAND WORDS

out-~
The
status
are transferred to} the

]

receiving a character to
put) and then can recur.
status . is reset when the

pProCcessor. -

instruction

commands from the processor in the

TABLE 2-6. COMMAND WORD 1 FORMAT _

word
for
2 are

form of command word 1, command
2, and command word 3. Formats
command word 1 and command word
shown in tables 2-6 and 2-7. A logic
one, in the position indicated, acti-
vates the associlated signal, while a
logic zero deactivates the signal.
The commands operate independent of
each other. : ’

#2560~1 only.

BIT DEFINITIONS

RTS

RSYN

LT

Request-to-send. A logic one
activates the reguest-to-send

"line to the modem while a logic

zero in this position deacti-
vates RTS. '
Resynchronize. When the input
of the SCLA is activated, a
logic one causes the SCLA to
drop input synchronizatien and
search for a new synchroniza-
tion seguence. (This is a
momentary, nonstored command.
This bit position should nor-
nmally be a logic zero.)

New-sync. A logic one in this
location tells the SCLA to

notify the modem-via the new-
sync interface signal that

another message is coming con-
tiguous to the present message
and the modem should drop and

reestablish bit synchronization.

This command should normally
be on for one msec cr more,
depending on modem type
(2560~-1 only).

Local-test. A logic one in
this position causes the SCLA
to notify the modem to route

] -
11lo {9 {8 |7 s 5 |4 3 1 |0 | Processor Word Bit.Position
BO [B1 |B2 |B3 {B4 |B5 |BE |B7 B8 510 |211 | Toop Cell Bit Position ~
X |or1|or2|oF3 (101|102 |103|T04 |105 107 |108 | LM to SCLA Interface
11 fo_ |1 {resirsvwjo (NOTH IpTR TON [0ON | Bit Defirnition
This bit position is used for LT for the 2560-2 and 2560-3.

back transmit data to the SCLA

input (2560-2 and 2560~3 only).
DTR = Data-terminal-ready. A logic
one in this location causes the
SCLA to notify the modem that
the system is ready to communi-
cate with the modem.

ION

It

Input-on. When this bit is a
logic, zero, the input section
of the SCLA drops out of syn-
chronization and does not
receive data characters or
transfer data to the LM, A
logic one causes- the normal -
acquisition of synchronization
~and transfer of data.

OON = Output-on. A logic cne causes
the output section of the SCLA
to report output-data-demand
initially when the command is
received if clear-to-send is
active, and enables the output

. to report output~data-demand

wnenever the output buffer is

empty. A logic zero inhibits
reporting of output-data-demand.

74700700 A
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e TABLE 2-7. COMMAND WORD 2 TFORMAT
11)10 |9 8 7 6 ]5 4 3. 2 1 0 Processor Word Bit Position
BO|BL {B2 B3 |B4 IB5 |B6 B7 (B8 BS |B1l0|B1ll| TLoop Cell Bit Position
\ CF1l{OF2|0QF3{I01|I02{I03 |I04 {105 |I0Q6|I07{I08| IM to SCLA Interface
191 0 1 0 ISR|ISON|LIT PSET!PI |CO1|C0O2| Bit Definition
BIT DEFINITIONS' o PSET = Parity-set. When this bit is
, e a logic one, concurrent with
ISR = Input-supervision-report. A PI set to a logic zero, the
T logic one in this position SCLA generates and checks for
"causes the SCLA to report the even parity. A logic zero con-
status of the modem interface current with PI set to a logic
lines and any other SCLA status zero causes the SCLA to gener-
that may be active once each ate and check for odd parity.
time the command is received. ) . k
The ISR command is honored only PI = Parity-inhibit. A logic zero
when the SCLA has previously in this position causes the
received a logic one in the SCLA to check character parity
ISON position. (If ISR = 1 and on input and generate chgracter
ISON = 1 appear in the same parity on outpu?. A loglg onea
" line frame, status is reported). causes SCLA to ignore parity.
ISON = Input-supervision-on. When a col, Code 1 and Code 2 bits form a
N logic one is placed in this bit Cco2 code so that each combination

“position, the SCLA monitors the
modem interface and reports
status. A logic zero inhibits
monitoring and reporting. Sta-
tus is not reported automat-
ically when this command bit is
first received by the SCLA.

The SCLA must receive either an

ISR command or status change to
report status.

LIT = Loop-internal-test. A logic
one in this position causes the
SCLA to go into an echo-test
mode. Data and modem control
signals from the output section
.are routed (looped back) to the
input section. The SCLA also
switches to an internal clock
(2.4 kHz) supplied by the LM.
Refer to Programming Notes for
additional information on this
mode of operation. A logic
zexo disables echo-test mode.

74700700 A

corresponds tc a character
length of either 5, 6, 7, or 8
bits. The checking and genera-
tion of character parity adds
one information bit to the
character and therefore must

be considered when selecting
the unit code level. Table 2-8
shows these code bits in rela-
tion to the parity-inhibit bit.




TABLE 2-8. CODE BITS

~ ., | Code Level : Code Level
PI 1011 CO2 | 4o parity) PI 1COL 1 CO2 | (1neluding Parity)
1 0 0 5 0 0 0 6
1 1 0 6 0 1 0 7
1 0 1 7 0 0o | 1 ' 8
1 1 1 8 0 Y 9
Command Word 3 contains the.synchro- quence (depending on code length) is
nization character. This command is compared against this stored command
stored and is used for obtaining syn- at each bit time. The format for ?hls
- chronizaticon. When the SCLA is synchronization character command 1is
attempting to acguire character frame - shown in table 2-5. Bit Dl is the
- synchronization, a 5- to 8-bit se- first bit received from the modem.
S TABLE 2-9. COMMAND WORD 3 FORMAT
11410 |9 8 17 6 5 4 3 2 1 0 Processor Word Bit Position

BO |B1 B2 |B3 |B4 |B5 |B6 |B7 |B8 {BY9 |Bl0|Bll| Loop Cell Bit Position

OF1|OF2 |OF3|TO1|T02| 103104 ;T0O5 |I06 |T07|I08 | Loop MUX to SCLA Interface

1 11 0 1 D8 ;D7 |D6 |D5 D4 (D3 (D2 |D1 8- or 9-bit Character

1 ]1 0 1 0 b7 b6 (D5 (D4 D3 D2 |D1 7-bit Character

11 0 1 0 0 b6 D5 |[D4 |D3 D2 D1 6-bit Character

1 |1 0 1 0 0 0 D5 |p4 (D3 D2 |D1 5-bit Character

_—

While the SCLA is attempting to syn- "is given to the SCLA, the SCLA reads
chronize, no characters are trans- - each bit and takes the action dictated.
ferred to the LM. After synchroniza- : ) :
tion is achieved, the SCLA transfers Whenever the SCLA receives command
all characters to the LM until the words, it _assumes they are received in
SCLA is directed to resynchronize via Qrde;;/(?or example, to change command
command from the processor. word 2,/ both words 1 and 2 must be

: " sent to the SCLA in the same line
Each time a command is given to the frame. Changing command word 3
SCLA, each bit in each command word requires sending all three command
must be set to the condition desired words.
for the associated function. Faillure : .
to do this will result in the condi- To bring the SCLA to an idle (cleared)
tion being cleared or set to a diffex- state, set all bits in command words
ent condition. Each time a command 1 and 2 to logic zero. '

. P

2-10 . : . ; 74700700 A




AR

TAR AL e
CILEY = Fld A

NAFCCS E e LAST Qo ha b AASED SERTT T CAA

o | £ |
MNFW BT NFW3IET
NMFWILRD NFW 4 BO

CSYNCHRONOUWS LM

- o
-
-

LT
-

S
s
- -
-

S—
[
-
- ol

o e
3
tow

-
RTS ' Lo CHARACTER A.szé 7?7;
CRSYN_|. : - | ‘ ,’L____P;L\mr'r‘r M.C’DE:.
| CNSYuC] L LeOoP TwTERMAL TesT AIT
DTR | L ISoMN  IwbieT SuPGRUISIoA 0
» JAJPWF QU = TDNM _... ISR -EéPé&T~3}ATazJ
LEPORT DD~ D HN_ |

CHANRACTER A&néTH O=28& 427 2:=26 3=8&

Shusie PARITY 00D
A PRARITY
z Eplas PHALL T

PARITY Aq00€

-
-

)
1
2z

4

- -~
-
——
-y

N PO
--n
-
-~
e
Lo
o -
-
]

N7 aseh
CSYWE CHARACTER ;




FAR T2 B AR PN SV B A SR SCAT RS G g S S T A S N
o
: N N T T
RN EE R BEEREEEE
S ‘ [ f
R‘rsf_,] ] | |
L_‘ ToAS MIT SPES D ,-‘?AMf
SRTS S |
| peecive specs paicE
O OLQINVATE ;
MEDERA | DL mropTER BREAK CO
I AboPiack L , ‘
: | TSoll moitTor AwE STATY
DR -
: | TSR REPLORT At/VE STATH S ‘
T B TELMAL PLUSE.L ' » 7 -
' , . L BRear SET SPACING ANCHE
Tony IPLT @A/ | -
| DG LA pUT PUT oA
SPEEL RANGE Ooz=45~-loa
[ = 606 — Y0
2 = loo—= &0Q
'i
-k R Tyt : A 5
., J Lo R [ ) ‘ A : ‘
) PA,E?.I‘I‘Y__]
O HARACTER L4 | TRAWES AT §PEED
SB ST BIT | , RECEIVE $PED
AoHO ) s
: i
| loo® TWrERWAL
PARITY  © = odp Paeiry w el
o 4z wo pARIEY
R T EpEs PARITE
C HARACTEA AENGTH ©O=S 5’(2"5‘
1= 785 |
R 6 8IS 3= & /IS



Nt TR LN L A S B B e \[)\,I
~ . . \\_//

T B

M EAS TAT . | (/63) = FL/A
RERERN NN NN R
MLCTS. | L MLFES
MLbs fl;.. A MLPES |
mLDceh_ ' L MUNCUHA
MLSRLSD_ ClmeoTy
Mmi@m L | L MLPLE
mLeabD L MLILE |
MLRT | D
| o . .J e O

MLCTS = Cican 70 Sead
ML OS8R — PRATA  SeT En D
MLOCD = DATA CARRIED IETECTED
FIISRISD — SCCOALDARYF ecErirs Amfé 5-,%5“
/}7;6?#}7—' P ALA Ty 57 PAITOR
INLERDL —~ SrairdL c?&rﬂ@)?;« DErECT
GLRL — RING Lo /CA7OR o
/WZI LE — T Lo ERROR
SHLOLE = OLTPUT ACOP ERRDE
_MA,DTO—— 0/4734 TR NS R oz/é‘zemxz)
JHLN CAA ~ AIEXT CHARACTER o7 AVAILASLE
JULPLS — PARIEY FaRpR |

SLTFELES ~ FRABPIINE FRROZ




TABLE 1-~-2. HCP FUNCTIONAL FEATURES '

Main Memory . -
Capacity:
Word length:
‘Read~access time:. 330 034280 ﬁanasecoﬁds
HMemory addressing modes: B
Mamory word and région protection
Memo?y parity detection

Direct mamory access (4 users)

External CPU Access

Automatic interlaced refresh

32,768 woxds [(expandable to 256ﬁ"WGrds)

18 bits (16 Data, 1 Parity, 1 Protect)

o i ~e PR

Micromemouy

. Instruction length: 32 bits - 2 per word

Road-access time: 168 nanoseconds '

. Capacity: 3,072 Instrﬁction>(2;Dé8”reéd/write;:1,024 read only

Interrupts
Macrointerrupts: 16 -

Microinterrupts: 16

Registeré: 15

Files o
File ‘1: 256 words 1 L i
. ‘ l} ] :;:.) l/\\L Dot
File 2: 32 words / -
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STATUS MODE BIT ASSIGNMENTS

iy

TR

Bit | Punction
SMIOO Not used (double precision)
SMICL One‘s Complement Arithmeﬁic -
Smio2 Enable Bit Generator Input from N Register
SM1IO3 Not used (split adder)
sMifa Macro Breakpoint Occurred (use with INT31l/)
'SMlQS 1700 Protect Fault Occurred
SM106 Enable Macro Interrupt System
5M107 Not used (enablg decimal arithmetic)
SM108 . Main Memory Parity Error Occurred -~
SMINg Enable Micromemory Halt
SM1L0 Overflow '
SMILY " Enable File 1 (Read/wWrite)
SMiIl2 Not used (enable binary overilow)
SM11i3 Not used (enable R/W MM via transiorm)
sM114 Delay Enabling Macro Interrupts
SM115 MLIA Busy '
SM200 Enable ADT Mode
SM201 Strobe or Read Data from MOS Device
SM202 Write Data to AQ Device '
SM203 Terminate I/0 Transfer
SM204 Enable Autoload
SM205 Enable MUX Subsystem Priority 3 Interrupt
SM206 Not used )
SHM207 Enable page selection with transform
SM208 Not used
SM209 Ernable the unprotect=zd instruction followed
by & Protscted Instruczion Check
SM210 Write Data to Panel Dbevice
SM211 Pead Data to Panel  Device
SM212 Write Data to FCR Register
'SM213 Enable 1700 Enhanced Transform
SM214 Enable Console Control
SM215 Enable Macro Instruction Run = i e

~I8010

TR-29
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Bit Function
1200 MLIA .
.1101 ommunicaticns Console (ITY or CRT) \\
1162 MLIA ' o
-.2103 {unas s;gned} ! ‘
II04 - 2571/2570 Line Printer Controlle 7
1105 {(unassigned) i‘
‘Ire6 {unassigned) i
3107 Tape Cassette Controller 2 f?ﬁzyhj:
Ii&ﬁ Real Time Clock ;}4 ﬁj:@fz
(1199 {(unassigned) A
1110 (unassigned) L b
T1ill 2571-2572 Card Reader Controller ' %
I1iz 1700 Emulator %
1113 1700 Emulator I
1114 1700 Emulator r .
1115 1700 Emulator G
1200 Power Fail/Neméry Parity o
1= 1201 Communications Console (TTY or CRT} f?}
: 120% Multiplex Subsystem Priority 3 (sourcp is SWZGS}
.{ ‘1204 2571/2570 Line Printer Controller f
| 1205 CYBER Coupler 2 {2558-1} \
1206 CYBER Coupler \\
1207 Tape Cassette Controller ' /f
1208 Real Time Clock S /
1209 1732/608-609 Mag Tape Controller (QSE} %
L I210 .1740—1742 Line Printer Controller (QSE) i
I211 2571-2572 Card Reader Ccntrolle 4
’ i
1212 MLIA J
1213 MLIA A
1214 funassigned) ;f
1215 Macro Breakpoint -

T8010

i
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i YR o Y
Ay s %
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0 058
1 053
0 059
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MICRO-CODE SUBROUTINES TO EMULATE LDA MACRO INSTRUCTION

MICRO-MEM

6C79 0000
pgbs  B307
4AF7 2830
58D8 302C
6C79 2300
SFDD

4058

AN

LOCATION F A B D
DECODE NEXT INSTRUCTION
B INI SUB P MEN P
G -BNI
B+ B © INTAF
C XN
©
®
]
@
| LOAD AREGISTER F=C |
G ¢LDA SUB- P MEM P
£ A MEM A

READ
GATE IX

PAGED GITMAKXT

RNI

N=F2IREG

MT

INTU

Ry

U

COMMENT

(NCR. TO MEXT
INST., P =P+

READ NEXT INST,

PROCESS ACTIVE
INTERRUFT
TRANSFORM ON
NEXT INST.

READ (EA),
P+1TOP

(EA)TO A,
GO TG RN!
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IPRINT ADDRESS AREA FORMAT

TABLE 4~4. P
0 BYWLCH WORKLIST CONTROL BLOCK
1 JSWLADDR WL ENTRY BY LEVELNO
2 BITCB INTERNAL PROCESSING TCB
'3  BlBUFF INTERNAL PROCESSING BLOCK
4 JKMASK INTERRUPT MASKS
5  JKTMASK PRAMASK SAVE AREA

ey PEEeCCn

TIMAL TABLE

& CBTIMTBL

@ JaCT PD CONTROLLER TABLE

£ BECTLBK BUFFER CONTROL BLOCK

& BEBSA BUFFZR STAMP AREA

/A CLBFSPACE BFR SPACE IN NO. SMALL DFRS
£ BKPIXT POI TABLE

& JIUERRSTAT | UPLINE ERR~STAT ROUTING

£ J1lUSVM UPLINE SERVICE MSG RCUTING
®  J1DSVM DOWNLINE SERVICE MSG ROUTING
F 0

152 NAPORT PORT TABLE
12  BQCIE CIRCULAR INPUT BUFFER

1% NECCST CLA CMD STATUS TABLE
18 MLSTABLE CLA CURRENT STATUS TABLE
143 0
1% CGLCBS LINE CONTROL BLOCKS
1% CHSUBLCB SUB LCBS
1§ BITIPTYPT TIP TYPE TABLE .
12 NJTECT TERMINAL CHARACTERISTICS TABLE
12 0
1A JF1SNPTBLE | SHAPSHOT CORE TABLE

18 JFWRAP WRAP~SNAP TABLE
1§ J1STRT START ADDR FOR PBDUMP
1% J1QUICKPTR | BFR PTR FOR PBQUICKIO
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GRCODE THEXY - DESCRIPTION
00 /NCP NOP ,
0L /SETINP . ‘Set/Reset input message in process
/RSTINP flag ‘
e /RPLC Replace character
03 /8L UL Build svent worklist:
oy /TIBUWL Terminzte input buffar
as /CRSER N Skip 1t (RC eqgual
0k JDCCL-/DCC2 Decrement cheracter count
07 JINTCCLS/Z7INTCLE Initialize character count
“Ua /STATE -%ebt input state
- 09 /STBL.C Store block length characLe
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OB /STATLS Skip if state is less thar operand
GC /CHARNE l\:‘p if Cr‘clr'aCL.el not (.qua.z.
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ODE  /RESYNC Resync
OF /SETRAMA/RSTRAN Set/reset translate mode -
10 /INTIRC Reset cyclic checksum storag
Bits 15 87 5y 0
| T loperand Fi  |0p Coda
LC.
] i
Entry | FL
Point | Value Entry Point Functicn
FEXTIT 1 0ou Discard character
/STOREXIT 2 Do Store chafacter Exit whan F1 not
/CRCSTOREXIT 3 011 Accumulate CRC and equal to O
I | ctome chon cé : except for Skip
e , ! -ndracter= instruction
/C CE IT Y 100 Accunulatz C(RC and
e discard character
LRI 5 103 Undefined
k 130 - Undefined
7 111 Undefined —
0P CODE F2 = [ Fo = 1
01 Reset msg in process flag Set msg in prccess
ou - ' Repoint input buffera Store L{D
as . Compere 8 bits Compare 7 bits
Dk Decremant counter 1 Decirement counter 2
07 Initialize counter 1 Initialize counter 2
ga Execute Fl Ignore Fi
OF Set Xlate mode Resets Xlate nmode
10 - Reset checksum to o Reset checksﬁmﬁto 1 H
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TARLE 3-5. COUPLER STATUS REGISTER
é't Inter—~ { Raset®®
Nllbnv Flag Name Set Condition rupt Condi-
LD Eer ' Alarm* tion
Q Memory Parity HPU memory parity error A 1
Memory Protect Fault NPU memory protect fault A 1
NPU Status Word NPU writes status word - 2
Loaded ‘ B
3 ‘Memory Address Host or NPU writes - 3
Register Ioaded memory address one
4 External Cab. Alarm - J Power failure I 4
Transmission Host completes any input I &
Complete or cutput operation
6 Transfer Terminated NPU terminates transfer I 4
.by NPU (not used) : ‘
7 Transfer Terminated Host sets channel inac- I 4
by Host tive durlng data I1/0
8 Orderword Register Host writes orderword X 5
Ioaded ’ ;
9 NPU Status Read Host reads NPU status - 4
word
10 Timesout Coupler selected and I 1l
active 3+ seconds in
, host data I/0 operation
1l CYBER 170 Channel Enable parity switch on A 6
‘ and data channel 12-bit
word {plus parity) not
odd
12-13 Not Used '
14 Chain Address Zero Coupler finds zero in - 4
last word of NPU buffer
15 Alarm Positive transition of A 4
any flag causing alarm
NOTES:

"*Raising assoclated flag causes alarm (A), interrupt (I) or neither alarm or

1nterrupt {(-).

**A1l1 flags are reset (cleared) by Master Clear. All except bit 2 are reset
when NPU or host clears the couplexr. Other reset conditions are as- £011ows.

1. Reset when coupler status register is clegred.

2. Reset when host reads NPU status word.

3. Reset on first direct memory access {(DMA).

4. Reset when NPU reads coupler status register.

5. Reset when NPU reads orderword.

6. Reset when NPU reads coupler status register or by enable parity switch
positive transition.
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ELEMENTS OF 4 PASCAL.PROGRAM

""""" @ LABEL Declaraticn g VALUE Declaration
g CONST Definifion @A Procedure & Function Declarstions
¢ TYPE Definition . & Statement Part
e VAR Declaration ) ‘
" LABEL Declaration LABEL
' 10420304
CONST Definition  ~  EONST
KL = 14
- | CKL0 = 103
S - - HAXCNT = 100083
T‘e;PE Défim'.tion ' TIYPE | . ,
| TL = PACKED ARRAY{1.-10)} OF CHAR:
o T2 = Doe15%
VAR Declaration - VAR | ‘
; | At INTEGER:
: Bt Tl
€ 't RECORD
Fi': T2%
F2 2 CHARs3 u
. . F3 : ARRAY{D..5} OF INTEGER:
R . ENDS .
VALUE Decleration  °  VALUE
A = 1003
B.= {ZABCDEFGHIJS}4 -
 Procedure ¢ Function  PROCEDURE TEST{XaY : INTEGER:
““Declaration . A VAR Z : INTEGERZ:
BEGIN | T
'Z.== X + Y3
ENDS
‘Statemenﬁ Part | BEGIN

Statement list.
END W o



Rl

VAR |
AREA : ARRAY{le:5.1..10} OF INTEGER:
I ¢ INTEGER: '

BEGIN ‘ B

I := AREA{2:7} + 10% _
AREA{2%I-9.3} := 320003 -
END3 '
1
.J,A .




VAR
INREC : RECORD
. FLDL
. FLD2
- - FLD3
o ’
|
FLDY
~ ENDs
BEGIN

INREC.FLD2 :=
" INREC.FLD3.IND

ENDS

"POSTVE : BOOLEAN: -
IND : CHAR:
END3
CHARS
o . EUE:E
4

RECORDS - -

TNTEGERS

0-020%

- RECORD

 XRAY : ~10..10%

195



T3 = RECORD
" F1

[-1.]

'F2 : INTEGER:

CASE
g :
-
2 3
5
ENDS
VAR
A8 Tia
Bt T3
BEGIN

A<CNTX := 103

RECORD VARTANTS

"CHARSA

F3 : INTEGER OF

{CNTX : INTEGER:

AREAX : ARRAY{l:-5} OF CHARZ:
LFLAGL : BOOLEANY: '
{B2 : -10..10%3 | -

{TABLE : ARRAYYe+10110.303 OF INTEGER}:

B-FLAGl := TRUE: L T

ENDS



>=Ig

SETS -
JYPE ‘ ' o .
T = {EL-E2-E3-E4Y.E5-ELLE7-E£8.E94 ‘

E10-E132E22E13EL4-E15-E1h4
T2 = SET OF T1i '
T3 = 0..35%
VAR

- SETL : T2j
SET2z : T2s

oo

'SET3 : SET OF T33

BEGIN _
SETY = SETY A SET2:
SETY :

1]

SETL V {E1-E5.E833
IF E1 IN SET2

THEN SET2 := SET1%
. SET3 iz £529.1221433

ENDs

o mrm—— e w4 e e



PCKDUD : PACKED RECORD
' F1 ¢

BIT FIELDS -

Dbe«1535

ST .. F2 t BOOLEAN:
, - - F3 : D..255%
o: ) . H ‘ . Fq H {A')B»‘C-ID-lE}
N E1o:
15 12 11 10 3 2 0
CFy |Fe| F3 - Fy
Ve
g ’
.,f\
l('




«©

4

DYNAIMIC VARTABLES.

TYPE
PTR = |LNKLST:
LNKLST = RECORD )
LNKPTR : PTR;
A t INTEGER

ENDS

VAR
PTRVY : PTR%ﬁ
PTRV2 : PTR:
Iz IJTEGERa

BEGIN

PTRV2 = NIL:
CFOR I := 1 TO 10 DO

BEGIN '
NEWSPTRV 1} | ‘
PTRVLf.LNKPTR = PTRVZ23

| PTRVLI.A ‘= 05
PTRV2 := PTRV13

ENDy | ._ e

- ———



OPERATORS

Arithmetic -

* addition
- subtraction

& multiplicatién
div division

mod modulus

Relational {arithmetic?

= equal
# not equal
< less than
£ less than or equal
> greater than
ES greater than or équal
Boolean N
—-— not
v or
A and
Set ’
" Vv union
> A " intersection

- differgnce‘

Relational {set}"
‘= equal - -

Eal
r'd

not equal
set inclusion

v A W

set inclusion

()

-in  membership

LNV
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STATEMENTS

Assignment statement

Procedure statement

Compound statement

IF statement

CASE statement

 REPEAT statement

" WHILE statement

FOR statement

I 2= 4 +”L%

PROCIA
PROC2{XAaY2}5

BEGIN

I 2= J3
- PROCY
ENDS

CLIF I =

THEN PROCL
ELSE PROC2{A.BAC}A

CASE NODE OF
L ¢ BRNCH :
2 BRNCH
3 BRNCH
END3

inouu
W N
e _.‘.

eGP, GO 6@

REPEAT
I = J + 13
PROCY
UNTIL I =103

WHILE I =10 DO
BEGIN . '
I t= J + 23
PROCY

~ END3

FOR I := 1 TO 10 DO
BEGIN |
d = I x 1004
PROCL |
K= d -3

END:



GOTO Statement PROCEDURE As
' ‘ o LABEL 103
PROCEDURE By
' BEGIN
GOTO 10%
10:60T0 EXIT1O:x
END :
BEGIN
I0:Statementy
END

MITH Ztatement : WITH LCBL{AY DO
: : BEGIN
" Fl:=2s
. F2:=FALSE
END
equivalent to

LCBL{AY-FA: =23
LCB{AY .F2:=FALSE?

[

EMPTY Statement 60 TO 103
10:y

O T



