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s 7 6 5 .4 I 3 -, 
l Or ~ 

l 0 G •) I 0 I ... z -~1 C2:.:=.:n:- Cc,.!:pler --- -·- ,; -

I 0 1 0 0 x x ·:-:; x CI ear Cl?' 

0 0 l 0 x x :.,: x StO? CP 

0 0 0 l x x x x ~ 
F 

Sta::t CP 

x x x x 0 0 Q fj l I:-i-:?:...ti: t·~er.-:.~)ry .:"'\~jress Zcro-1; 

x x x x 0 D c l .:r:::i~t t·~c~o!:.""r ;..ddress One• 

Y. x x x 0 .0 l 0 

x x x x 0 0 , l Ir:?Ut Data .1. 

x x x x 0 1 0 0 !::put CP s:.atus 
'V x x x Q l 0 l l r::.J'.l t Co:..iple.r Status ,.. 

x x x x c l :!. 0 :Ir,.;::ut Order Word~ 

x x ;.: x 0 l ' 1 i::put Progr·ahl .);. 

x x x x l G a fj C::..:::put Mc:::c.ry . .;.::Jri::s s Zero (1.:pµcr byte) 

x x x x l 0: 0 l Jut put l·ier.tory Address One (lcwer byte) 

x x x ;( l 0: l 0 

x x x x ~ (): l l .>. 

x x ;.: >: .i: c Q Curtp;..:t: D:'lta 

x x x x - ] Q Ou:.p·J:: ?::::-cg.:-a;'.1. 

x x x x 1 l l c· Du<::;mt Order 1-:0rd 

x x x x 1 l l l 
~ .. / 
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FWA = First Word Address of Buff er {nm.st be multiple of BL) .. , 
LWA = Last Word Address of Buff er (LWA = FWA + (BL-1)) 

LCD = Last Character Displac e..'nent {relative to FWA} 

FCD = First Characte::c Displacement {relativ.e to FWA) 

F3 = Last.Buffer Flag 

F2-FO =Last Character Flag (place succeeding character in next buffe~(s)) 

BL =Buffer Length (words) BL==2N, 2.:'.:_N (integer).S.7 

CD = Character Displaca~ent (4~CD~253) 

*Control words placed in core before data I/O 

NOTE: LCD~FCD. If LCD<FCD, buffer is skipped and operation 
points to the next buffer chaino 

-;~ . ...,.::_r.··.-·r-
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Jl.ddress : · Used 

First Cot:pler 
llOO ('C'} 
(Sta~dard) 

Second Coupler 
1101 (''D'} 
(Optional) 

Sample 
(Read) 

Set 
{Write) 

,1-----+---:----·---·--------------------

> 

0 0 0 
0 0 l 
0 1 0 
0 1 l 

1 0 0 
1 0 1 
l 1 0 
1 1 1 

0 0 0 
0 0 1 
0 1 0 
0 l l 
1 0 0 
1 0 1 
l 1 0 
1 l l 

0 0 0 
0 0 l 
0 l 0 
0 l l 
l 0 0 
1 0 l 
l 1 0 
1 l 1 

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 

0 l 
0 1 
0 l 
0 l 
0 l 
0 l 
0 1 
0 l 

l 0 
l 0 
l 0 
l 0 
l 0 
1 0 
l 0 
l 0 

0 0 0 l l 
0 0 l l l 
0 l 0 l l 
0 l l l l 

Input ~e2ory Address Zero* 
Input M~mory Address 

Input First/Prese~t C~ara2ter 
Displa::::e::ient 

Input CP Status* 
Input Coupler Status 
Input Or~er Word 
Input IO* 

Incut Last Word From Data Channel* 
Inr:iut FD>!_..\RO/FD~·L-":n ;, 
Input FDMARO/Flag Mux* 
Input FD>L:;.Rl/Flag ~!ux/Fla·; Eegister* 

Input Switch Status 

Input C~aracter* 

Output Memory Address Zero* 

Output FCD, PCD, LCD* 
Output C? Status 
Output Bt:f~er .Length 
Output Order Word* 

Clear Coupler 
Terminate Tra~s:e~ 

l 0 0 l l Output.Test* 
l 0 l l l Inptit ~est* 
l l 0 l l Output :·!emory Address 
l 1 l l 1 Output Character* ,.__ __ __. ___ _._ ______________________ _ 

*Hardw~re maintenance feature 
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' I ' l . · ~Me.:-norv Protect Fault*" 1 I ' . . i 1 

NP!J Stat~s Register Loaded 

I 
I 
L 

f ! : Mem~:y Address Register Loaded 

I I l ·Re"'erv._d 
LTr:nsmissi~n Complete» . . l Tra:-,sre::: Terminated by NJ?U>ll 

I I . Trans:'.:er Terminated by P?U.., 

l 
Larder ~ore Register Loaded~ 

L L NPU Status Accented"' 
PPU Channel Ti~eout• · 

PPU Channel Parity Error (CYBER 170)~~ 

·. j/ Available to NPU Only 
Chain Address Zero* 

Alarm*;, 

**Alar~ Condition (all alarms generate. NPU Interrupt: 
*NPU Interrupt Condition 

!mTE: All non-alarm interrupt conditions e:<ce?t 01-iRL are cleared by input 
coupler status c~~and, clear couple~ function, and clear coupler 
command. OWP.L in-;:erru?t condition is cle::1re::! by in;n.it ow command, 
clear cou?ler f'.lnc-:::ion and coiT\JT,a:-id, and Master Clear. Alam interrµpt 
conditions are cleared only by clear coupler functions and co:nrnands 
and Master Clear. 
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ts 14 13 12 Ill 10 , ' I ' , , , I 3 , , J 
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il;LL~ 
Enable Data Channel Parity Switch 

1 On-Line Switch 

L L- Protect Switch 
Coupler Busy 

L 
Eq!.:1pme!"!t Cede 3l t 0 Switch 

Equipment Code Bit l Switch 
Equipment Cede Bit 2 Switch 

Character Request 
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WRiTE UM/LGH ------+----.....1 I!" lll\lE TOGGLE 

WfUTE FNE (RESET lFP) - FlESET LFP 

NOFlMAL ; "· -----i 
II '----- RESERVED 

READ STATUS ~15;14j13j12J;.1j10j !) IB 116 I? l ~I 3_121i1.2-1 

READ ODD -, O = NOT nESET AND LOOPS ACTIVE 
HEAD LFP --------i-----

;, I l , 
'' ! 

READ lOC 

HEAD llM/LGli 
READ FNE '., 
WHITE OUTPUT CELL---.-,r-- "'"I r I.. I I 

CLEAn OUTPUT BUFFERS 

SET CASCADE LOOPBACK 
. SET OUTPUT LOOPBACK 

SET INPUT LOOPBACK 

SET TRANSPARENT MODE 

CLEAR CASCADE LOOPBACK 
CLEAR OUTPUT LOOPBACK 

CLEAR INPUT LOOPBACK 

'I 

•I' 

II I 

. I 
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" \ I 

" I 
1, 

'" 1, 

I 

'I 
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" 

' STATUS 
' BITI SET 
I I 

I I 
" l 

2 = Ell.HOR !NTE!1RUPP 

3 = NOFti'Ji/!.L MlD NO DlAGNOSTiC 

5 "" INPUT BUFH:l1 i=Ul.!.l <> 

6 = OUTPUT LOOP EllHOR* 
9 = INPUT LOOP EHROR" 

.,.CAUSES !NTE£1f\Uf>T 

o jo 
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o; o 1 o o o o C~A A?DR~=l 
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I I 
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l 0500 I CLEAR TRANSPARENT MODE 
L'..._'.. ' 

·I'• :: EYIF~,F~I I·_ . I LOOP CELL ·--i 
0 HEXADEC!iv1AL NqTAT!ON 

LOC: 
LIM: 
lGH: ,1: 

f. 

. BUFFE!1 DESTINATION FLAG 

-- END Of BATCH 

"------ END Of HV\ME 
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FORMAT M ID lNFORMAT!ON 
TYPE -

NUMOER 130 B1 82 83 B4 D::i B6 B7 [J.13 BO 

0 1 0 0 0 0 0 0 0 0 \) 
~ 

LOOP 0 1 o· 0 0 1 0 1 0 1 0 
MANAGEMENT 

1 FORMAT 1 0 0 , F3 F2 1 1 1 0 

1 1 ·a 0 1 F3 ' F2 0 0 0 1 

HE SERVED 2 1 0 1 0 rt R R n R R 

FOrtMATS 3 1 0 1 1 n R R R R R 

Bfl E..v.F 1 1 1 F1 A1 A2 A3 A4 A5 A6 

LOOP 4 c 1 1 ·o 0 01 02 D3 04 D!.i DG 
USAGE 
FOil MATS 

5 D 1 1 0 . 1 C1 S2 S3 S4 S5 SS 

6 1 1 1 0 C1 C2 C3 C4 C5 ca 

INPUT LOOP CODING. 

F1 "' 0 NO OUTPUT DA TA DEMAND 
F1 = 1 OUTPUT DATA DEMAND 
F2 .. X UNDEFINED 
F3 = 0 PRIMARY DECODES LOOP END; SECONDARY IGNORES LOOP END 
F3 "' 1 PRIMARY IGNORES LOOP END; SECONDARY DECODES LOOP END 

OUTPUT LOOP CODING 

F1 "' 1 
F2 "' ){ UNDEFINED 
F3 "' X UNDEFINED 

CODING ON BOTH LOOPS 

A1 TO AS "' B!NAllV CODE OF· CLA ADDRESS; A1 iS MOST SIGNIFICANT BIT 

D"' DATA 

E 

810 
~ DESiGrJAT!Oi 

81, . 

0 0 EMPTY 

1 0 NULL 

0 0 LOOP END 

1 1 LOOP END RESTA 
-

R R UNDEFINED 

R R UNDEFINED 

A7 AB CLA ADDRESS 

07 08 DATA 

S7 sa SUPERVISION 

C7 ca CRCS 
~--

' . 
~. 

-..J 
,:,,. 
w 
...J 
LTI 
\JI 
0 
0 

0 ., CYCLIC REDUNDANCY CHECK CHARACTER (CRCS), C1 IS MOST SIGNtr-ICAi<JT BIT 

0 
f--' 

.~ 
"1··''l-

Ji.j,.'i'~ 

~···•\.....-r'•-·!,.·"ll· ... ~·.v..·-·····~. ·-···- .......... _ .. ~ 

R .. X '.RESERVED AND UNDEFINED 

,,, 
Figure 5-3. Format of Loop:cells 
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(CRC) chara.cter. On the input loop, 
the address cell also carries the 
output-data-demand (ODD). 

Other cells within the frame may 
contain data and/or supervision (sta
tus or com.mc:mds) . .i'U.l 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 loop multiplexer. 

The ACLA uses the following_ general 
line frame fonnat on the input loop: 

E. c D LJ 

The 11.CLA 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 loop multiplexer. 

The following general 
format is required by 
output loop: 

E C 

line frame 
the .i\CLA on the 

0 

The ACLA address cell is always 
present. Either the data cell or 
command words may appear next. 'I'he 
data cell (if present) contains out
put data. One to four supervision 
cells (if present) contain conm1and 
words 1, 2, 3 & 4. Allowable combin
ations of command words are: none; 
l; 1 and 2; 1, 2 and 3; or 1, 2, 3 
and 4. The CRC character is removed 
by the loop multiplexer. 

CELI. AND WORD FORi>AATS 

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 ACL.1\ is to present 
its particular address. 

Data or output supervision presented 
to the ACL..l\ from the LM is preceded 
by an address. The ACIJ~ 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 position 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 

D 
ACLA ouT'PuT T cm1MAND coHMAND coMMAND COl''l.HF~NDI -cRE---, 

·-AD~D-· R~E_s_s~~-D_A_T_A __ ·~.._~l_v_o_RD~-1~__,_~w-·o_RD~-2~__,..._1_v~O-R_D~3~-'-~l·_lO_RD~~4~J-~~P~C.!.,E!l 

TABLE 2-2. ADDRESSING CELL FORM.AT 

r-· 
11 10 9 8 7 6 5 4 3 2 1 0 Processor wm'.dl 

! Bit Position 
BO Bl B2 D3 ! B4 BS B6 B7 Ei3 B9 BlO Bll Loop Cell 

I Bit Position ' 

~ OFl OF2 OF3j IOl 102 103 104 105 I06 I07 108 Ul to ACLA 

' Interface 

[Z IFl IF2 IF3 ! Ill II2 II3 II4 II5 II6 II7 II8 ACLA to LM 
! Interface 

l l 1 0111 Al A2 A3 A4 AS A6 A7 -Jl..8 f.7'~=1--.--'Bit ·Def in~~ 

Oj 
[J; 
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logic one if an ODD is present and is 
a logic zero if no ODD is pres0nt. 
This bit must be a logic one in an 
.output loop addres~ cell (OF3). 

Address position Al is the most 
significant bit and AS is the least 
significant bit in the binary coded 
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 infor
mation to the processor in the form 
of status words from the ACLA. 

STATUS WORDS 

Most status changes, error conditions, 
or a supervision-report command causi:=S 
status to be reported, and two words 
are sent to the processor. The status 
word 1 and status word 2 f o:r:mats ar8 
shown in tables 2-4 and 2-5, respec
tively. In both tables a logic one 
indicates tha~ t~e associated modem 
signal or status condition is active 
(on), and a logic zero indicates not 
active (off) . 

l TABLE 2-3. DATA CELL FORMAT 

,,..---r- ~~ .. __,,.._---.---.,...-.-·...,...--.,._P.~ocessor Wo,;a:--1 
11 I 10 9 s s 4 3 2 1 o ! 

Bit Position j 1----+---i-1---r---. Loop Cell 
BO Bl B2 B3 l B6 B7 BS B9 BlQ Bll Bit Position . 

, 1 31 1 2 I03 104 IOS I06 IO? 108 LH to ACLA I OF OF2 OF ij IO IO Interface 

1

, 
~1--~l-1-~~+--~3-+U~-l-+-~~+-I-I-3-t-I-I-4-+-I-I-5--t-I-1~6~;-I-I-7--t-I-I-S~;~A=C~L~A~.~t=o~L~~-l-·~~-
~, IF IF2 t%=IF J II II2 Interface 

1 l 0 ! DS D7 D6 DS D4 D3 D2 Dl S- or 9-bit char 
t---l--+-1--1--0-- ~-o--+---~---t--D-5--i-D-4--r--D-.J~--:-D-2-.-r-D-l--t---~---------1 

11 
D7 D6 7-bit character 

1 l 0 ro--1 O 0 06 05 04 D3 D2 Dl 6-bit character 

1 1 0 0 0 0 O DS D4 D3 D2 Dl 5-bit character 

TABLE 2-4. STATUS l'lORD l' FORMAT 

i 11.l 10 ~18 i 7. 6 s 4 '3 2 1 E~-P:i;ocess'?r.wo~ 
1----;----+---+--1!-----lf------1,----+--+ I __ 3

--1---+---! -~:t: Position 
BO Bl B2 B3 ~.· B4 BS B6 B7 BS B9 BlO Bll Loop Cell 

Bit Position 

l) .... Ll _1_ ..... J_1~_-_-_,__o __ _._J __ -~TS DSR DCD RI SDCD ILE OLE Bit Def ini tlo~ 

Bit Definitions When active, it indicates the 

CTS Clear-to-send. This status 
bit indicates the state of the 
modem signal clear-to-send. 

74700900 A 

modem is ready to accept data 
from the ACLA. It must be 
active to enable data output 
from the CLA. If this signal 
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DSR 

V.DCD/ 
7_RLSD 

RI 

changes from a logic one to a 
logi~ zero during character 
output, the current character 
is completed and the transmit
data line is set to marking. 
A change of state of this 
signal causes status to be 
reported. 

Data-set-ready. This status 
bit indicates the state of the 
modem signal data-set-ready. 
When active, it indicates that 
power is applied to the modem 
and that it is connected to 
the communications line. lmy 
change of state of this signal 
causes status to be reported. 

Data-carrier-detector. This 
status bit indicates the state 
of the modem signal receive
line-signal-detector (RLSD) . 
When active, it indicates th~t 
a carrier signal is being 
received by the modem. Any 
change of state of this signal 
'i:~.ll_s~s . status--'co--be reported. 

Ring-indicator. This status 
bit is set and status repo"rted 
eag_b_j:_ime. the .. .mod.2m signal 

'ring-indicator goes from an 
on state-·to the off state. 
This indicates that the modem 
is receiving an incoming call 
from a remote station. The 

(sDCD/ 
'"-.-:._RL SD 

ILE 

OLE 

status bit is reset when the 
status words are sent to the 
processor. 

Secondary-data-carrier-detect. 
Indicates state of modem sig
nal secondary-receive-line
signal-detector {secondary
receive-data on some modems}. 
On modems equipped with a 
reverse channel receiver, 
supervisory information can 
be received from a remote 
station while the ACLA is 
transmitting data to the sta
tion over a half-duplex, 2-
wire circuit. Any chax~ge of 
state of this signal causes 
status to be reported. 

Input-loop-error. When set 
to a one, the bit indicates 
that the LM has detected a 
loop error while the ACLA was 
using the input loop. This 
status is reset when the sta
tus words are sent to the 
processor. 

Output-loop-error. ·when set 
to a one, the bit indicates 
that the LM has detected a 
loop error while the ACLA was 
using the output loop. This 
status is reset when the sta
tus words are sent to the 
processor. 

~ TABLE 2-5 STATUS ·woRD 2 FOP.MAT 

I Ii Processor Word 
11 10 I 9 8 I 7 6 5 4 3 . 2 l 0 Bit Position 

~·-1--B_l _ _,__B_2 __ ,.._B_3_L~~-~-5----4-B-6 __ i-B-7 __ _,_B_8_+--B-9-:l Bl 0 _B_l_l-1--i-~-~-p-P-~-:-~~~-i-o_n ____ --1 

l'\,<./j IFl IF2 IF3 :
1

1 IIl II2 II3 II4_jj II5 II6 II7 II8 ACLA to LU 
V--~ i Interface 

1 ] l ·-r-0--..;i--l--tCI _P_E_· -S-+-D--T-O-+-F-E-S·-J----t----+---1---+---r--B-i_t_D_e_f_i_n_i_t_i_· o-n----l 
'-~~'--~~'--~~~-~--::i--~~.1-~~.i.....~~·~·~~-~~-'-~~.J-~~"t-~~J.-~--~~~~·~~~--i 

Bit Definitions 

PES Parity-error-status. This 
status is generated when the 
ACLA has been instructed to 
check for even or odd charac
ter parity and a character is 
received with incorrect char
acter parity. The status 

2-6 

DTO 

always appears in the same 
line friliue as the character. 
This status is reset when the 
next character with correct 
parity is' ·received. 

Data-transfer-overrun. This 
status is generated by the 
ACI.A when it has a data char-
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acter that is ready for trans
fer to the LM before the LM 
has picked up the previously 
assembled character. The pre
viously assembled character 
is lost. This status is reset 
when the status words are sent 
to the processor. 

FES Framing-error-status. This 
status is posted by the ACLA 
when ~ c~aracter is received 
from the modem without the 
presence of a stop bit. The 
status always appe~rs in the 
same line frame as the char
acter. This status i~ not 
reset until anothe:r-character 
_.,...,-----~ 

· ~!:_ng_ orc,io•:;!r ~toE._ bit .J;_s 
received. __ _. 

NOTE 

FES can be set independently of 
the state of the ION (input-on) 
conunand. The character received 
that caused FES is always tran·s
ferred. See Progra.ni..'Tiing Notes 
for use of FES in break detection. 

COMM.AND WORDS 

The coMnand cells are instruction 
commands from the processor in the 

form of command words 1, 2, 3 and 4-
these must be received in sequence. 
For example, words 1 and 2 must be 
received before word 3, and word 2 
must ahrays be preceded by conmtand 
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 dne, in the position 
indicated, activates the associated 
signal, while a logic zero deactivates 
the signal. The commands operate 
independently of each other. 

Each 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 IOl thru IOB 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 ACL~ 
to HCP. 

TABLE 2-6. COM.MAND WORD 1 FORHAT 

11 10 9 8 7 6 5 4 

BO Bl B2 B3 B4 BS B6 B7 

IX OFl OF2 OF3 IOl I02 I03 I04 

1 1 o· 1 fi RTS SRTS OM Lr.I 

_j :P 
ll 

Bit Definitions 

. SRTS 

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

3 2 

BB B9 

IOS I06 

DTR TB 

;'\ 

1 0 
Processor Word 
Bit Position 

BlO Bll Loop Cell 
Bit Position 

I07 I08 LM to ACLA 
Interface -·-·I 

ION 00~ Bit Definition J --
"f 'r 

to as secondary-send-data on 
some modems). On modems 
equipped with a reverse chan
nel transmitter, supervisory 
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 
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OM 

Ll'-1 

DTR 

(break) . A logic zero deac
tivates SR'rS. 

Oriqinate mode/auxiliary. A 
loglc 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 
for other functions as desig
nated_ by_ system design. 

Local mode/auxiliary. A logic 
one in this positio"n causes 
the ACLA to notify the modem 
(when equipped) to loop back 
the analog signal on the 
modem. A logic zero disables 
the loopback. This line is 
an auxiliary signal line and 
may be used for other func
tions as designated by system 
design. 

Data-terminal-ready. A logic 
one in this location causes 
the ACLA to notify the modem 

TB 

ION 

OON 

• . .r c1;:.ha t -the s.y_st.ern is ready to 
.;:y:·Y::ommunica te \·~i th the mod em. 

A logic zero causes a not
ready sign~l to be reported. 

Terminal-busy·~ 1\ logic one 
causes the.ACLA to notify the 

·modem·to busy-out-the-line. 
A logic zero disables this 
function. 

=-Input-on. When this bit is a 
logic zero, the input section 
of tl'i.e ACLA will not receive 
d'ata :characters nor transfer 
data to the LM. A logic one 
causes-ryormal -input operation. 

= Output-on. A logic one causes 
the output section of the ACLA 

_ to report ;,output-data-demand 
initially when c~mmand is 
received if clear-to-send is 
active, and enables the output 
to report output-data-demand 
whenever the output buffer is 
.empty. A lDgic zero inhibits 
reporting of output-data
demand. 

TABLE 2-7. COMMAND WORD 2 FORHAT 

I 

11 10 9 8 7 6 5 4 

BO Bl B2 B3 B4 IlS B6 B7 

~ OFl OF2 OF3 101 I02 I03 I04 

1 1 0 1 Break lSR ISON DLM 
-

Bit Definitions 

BREAK 
~-

ISR -----.. 
' 

2-8 

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 AC~. to report the 
status of the RS-232 inter
face lines and any other ACLA 
siatus that may be active 
once each time the conuuand is 
received. The ISR command is 

3 

BB 

IOS 

RSRl 

ISON 

2 l 0 Processor ~<lord -1 
Bit Position 

B9 Bl8 Bll Loop Cell I Bit Position 
LH to ACLA 

i 

I06 107. I08 I Interface 

RSR2 TSRl TSR2 Bit Definition ] 
honored only when the ACLA 
has previously received a 
16gic one in the ISON posi
tion. This is a momentary 
nonstored conunand. (If ISR 
l and ISON = l appear in the 

~same line frame, status is 
reported.) 

= Input-supervision-on. When 
a logic one is placed in this 
bit position, the ACLA moni-· 
tors th~ modem interface and 
reports input supervision. 
A logic zero inhibits moni
tor'ing and reporting. Status 
is not reported automatically 
when this command bit is 
first received by the ACLA . 

... ----.._ 
74700900 A 
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RSRl, 
RSR2 

___.. 
' The ACLA must receive either 

an ISR comrnand or status 
change to report input 

L 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 cormnand. 'l'his 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 ACLA to 
select a reference frequency 
from the loop multiplexer to 
provide a range of baud rates 

'l'Sf<l, 
TSR2 

selectable by bits I01-I04 in 
command word 4. See table 
2-8. 

Transmit-speed-range 1 and 2. 
This code causes the ACLA to 
select a reference frequency 
from i~he loop multiplexer to 
provide a range of transmit 
baud rates select~ble by bits 
I05-I08 in comnand word 4. 
Table 2-8 shmvs 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 

· used to accon@odate a baud 
rate that is not available 
from the range of transmit 
baud rates shown in table 2-9. 

TABLE 2-8. CODE BITS AND REFERENCE FREQUENCIES 

r------.-· --, 
RF Code Reference Baud 
Ko. 105 LI06 I071 IOB Frequency Rate 

1----

A 0 0 0 0 9.6 kHz 45 to 100 

B 1 0 1 0 19.2 kHz 100 to 600 

c 0 1 0 1 153.6 kHz 600 to 9600 

D 1 1 1 1 Special ! .Special I 

74700900 A 2-9 
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'I'ABLE 2- 9. COMMON BAUD HATES l\Nu COMriAND CODES 

iL·--·--------·------·-·-·1.~---~--~~·s_--P~-e~e~d--_-=~c_o_m_;-.-l~=n~d_1-·_Io=r-~_4_ -----·====:r=_n-,_c--:·_·n·-_g-~e---~-~ c:;~and wo~-d--;-
Baud ~ I . ~ Input Output RF Ho.~ Input . Output Rate 

Il I2 I3 I4 I IS I6 I7 I8 l T IS I6 ! I71 I8 

I 9-6· 0-0------;,-, .. ~·-l--r-;:--1--1--·r-l-+--l -;--1-ffC ro-7-,-0 --1 ~-

I noo (specia.1) 1 1 1 1 1 1 1 1 n-f1-1Gj_1 
I 4 8 0 0 0 1 1 1 I 0 1 1 1 c ~11 1 0 I~ 

3600 (Special) 0 1 l 1 0 1 1 1 D .! 1 rf=lll 1 

2400 0 0 1 1 0 0 l 1 c 0 1 0 1 
1------------1---1---+-~t---l---i---!---+---Y----+---+---t-----f---1 

1800 (Special) 0 0 1 1 0 0 l 1 D 1 l 1 1 
-

~ 1600 0 1 0 1 0 1 0 1 c 0 l 0 1 

12 oo o o o 1 o o o 1 c o 1 I o 1 
t--~---~·----+--1---~---+---+--t---·l---+---'~----1--·-~--~---l----i 

loso I 1 1 1 o I 1 1 1 o c o 1 o 1 
i------------~--+---+---+---r--1---+---+---+----+--+-

800 0 0 1 0 0 0 1 0 c 0 1 ! 0 11 
600 0 1 l l 0 l 1 l B 1 I 0 1 I 0 

300 0 0 1 1 0 0 1 1 B l 0 1 0 

1

15 0 0 0 0 1 0 0 0 1 I B I 1 0 11 0 ---

133. 3 i 1 i o 1 1 i o _ o 11 i o ~---:------~--~---~--~--~--+---+---1---F+=B . lJ . 

12~-------+--0--+-l--+-l-+-O--~-O-+--l-r-1--1-0--+-----v---1--0~j~· 
llO 1 0 1 0 1 0 1 0 B 1 0 -~ro-
100 I 0 0 1 0 0 0 1 0 B l 0 1 -'--~-
75 0 0 0 0 0 0 0 0 B 1 0 I 1 0 

66. 67 1 I 1 1 0 1 1 1 0 A 0 0 0 0 

50. 0 0 0 1 J 0 I 0 0 1 0 A 0 0 I 0 I 0 

COMM.Ai'JD WORD 3. The format for this 
command word is shown in table 2-10. 

TABLE 2-10. COMMAND WORD 3 FOP~Lll,,T 

f Is f ~~-

11 10 9 8 7 6 4 3 2 l 0 

BO Bl B2 B3 B4 BS B6 B7 B8 B9 BlO I Ell 
i 

~ OFl OF2 OF3: 
I 

IOl I02 I03 I04 IOS I06 IO? I08 

1 1 0 1 ~ ~ PSET PI COl C02 SB ECHO LIT 

_J f of) f I 

2-10 

Processor Word 
·Bit Position 
Loop Cell 
Bit Position 
Li'-1 to ACLA 
Interface 

Bit Definition 
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Bit Definitions 

PSET Parity-set. 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 ACLl1. to 
generate and check for odd 
character parity. 

PI Parity-inhibit. A logic zero 
in this position causes the 
ACLi-1. to check cha::;acter 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=O) , 
the ACLA does not transfer the 
received parity bit to the loop 
multiplexer in the data cell. A 
logic zero occupies the parity 
bit position within the character. 

COl, 
C02 

Code l and Code 2 bits form a 
code so that each combination 
corresponds to a character 
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 

SB 

ECHO 

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

Stop-bit. A logic one in 
this bit causes the output 
logic tb generate two stop 
bits (1.5 stop bits on 5 data. 
bits) on output and a logic 
zero causes one stop bit to 
be generated. 

Echoplex mode. A logic one 
in this position causes the 
ACLA to return all da~a 
received from the mode..m on 
the receive-data line back 
to t~w modem on the send-data 
line while maintaining normal 
data processing in the input 
logic. A logic zero inhibits 
echoplex operation. 

LIT 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 the 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. 

COMMAND WORD 4. This command word 
format is shown in table 2-12. 

TABLE 2-11. CODE AND PARITY INHIBIT BITS 

PI COl C02 Code Level PI col C02 Code L~~ (No Parity) (Includi:g Parity) 

l 0 0 5 0 0 0 

1 l 0 6 0 1 0 7 

1 0 1 7 0 0 1 8 

l 1 1 8 0 1 1 9 

74700900 A 2·-·11 



..---1 'rABLE 2-12. CO.tv'.t.MA~rn HORD 4 FORI·L"'.T 

I~ 111~~ -r9_ l~ -l ;-Er-;,~L 3 2 1·;-·-=r~~~~:~~~i~~;·a·1 
I~ BO Bl I B2 I BJ i B4 I BS I B6 ~7 B8 I B9 BlO Bll I L'? 0 P Ce~l. I 

I ! IE --J BJ.t Position I 
1.
-x- m·i OF2 r0£3 '. IOl I I02Ef03 104 -~05 I 106 107 I IOB ,LJ'l to ACLA ---
,. ,

1 
__ --J--- I ;j Interface 

D IT. i o _l_1 __ r r;1 F/2 F/4 IFJs F/1 F/2 .J F/41 F/s Bit oefiniti~;-1 
L I Format L. __ Receive ~- Transmit --- --------·--·--·-"'""' 

-.wJ 
Corrunand word 4 is used in conjunction 
with bits 105, 106, I07 and IOB of 
corrunc.i.nd word 2 to set the baud rate 
for the input and output sections. 
'l'he input and ot:tput baud rates may 
differ. 'I'o determine the proper code 
for the baud rate, select the range 
from corruuand word 2 in which the · 
desired rate is contained and the 
desired baud rate from com..rnand word 4 
as shown in table 2-9. 

BAUD HATE DETERMINATION. The baud 
rat~ can be determined from an alao
r i thm using the appropriate bits (4 
bits on input or 4 bits on output) 
from cmnrnand 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 IOB as the most significant 
bit for the output field. Add 
one to each result. 

2. Multiply the above result by 16
10

. 

3. Divide this product into the 
reference frequency selected from 
table 2-9. 

EXAMPLE: 

Given: 

from command I04 I03 I02 101 
word 4 0 l 0 1 

Complement 
01012 

Add one to 
the result 10112 1110 

Then, the 
baud rate 

NOTE 

19.2 x 103 

11 x 16 

109.l baud 

The ACLA must be able to receive 
data that miqht have uD to LIQ 
percent distortion, th~t is; 40 
percent of a bit per character. 
The result found above is valid 
for a 110 baud corrmunications 
line, having .82 percent toler
ance of the nominal value of 
110 baud. 

PROGRAJVHVdNG NOTES 

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

AClA INJTIA!.IZATiON 

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 requires that the 

·=-.- < 

( 
\ 

( 

program: l . 
from command 105 I06. 
word 2 1 0 (19.2kHz) 
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SUPERVISIOi\I CELLS 

The supervision cell on cutput gives 
information to the SCLl', in the form 
of commands. On input this cell 

.gives information to the processor 
in the form of status words from 
the SCLA. 

STATUS WORDS 

Most status chanqes, error conditions, 
or a st.ai::u"Er- requ~s t co~~.;;a:· -2·ai:1-se·-~--

status to be reported, and both words 
are sent to the processor. The Sta
tus Word 1 and Status Word 2 formats 
are shown in tables 2-4 and 2-5, 
respectively. In both tables a logic 
one indicates that the associated 
modem signal or status condition is 
active (on) , and a logic zero indi
cates not ac~ive (off) . 

'I'ABLE 2-4 . STATUS WORD 1 FORMAT 

11 10 9 Is 7 6 5 4 3 2 l 0 
Processor Word Bit 
Position 

BO Bl B2 B3 B4 BS B6 B7 BB B9 BlO Bll Loop Cell Bit Position 

~ H'l IF2 IF3 j IIl II2 II3 II4 II5 II6 II7 II8 SCLA to LM. Interface 
:] 

1 1 0 1 _icTs DSR DCD RI QM* SQD* ILE OLE Bit Definition -- _J 
*2560-1 only. A logic 0 appears in these positions for 2560-2 and 2560-3. 

Bit Definition 

CTS Clear-to-send. This status 
bit indicates the state of 
the modem signal clear-to
send. When active, it indi-

. cates the modem is ready to 
accept data from the SCLA. 
It must be active to enable 
data output from the CLA. If 
this signal changes from a 
logic one to a logic zero dur
ing character output, the cur
rent character is completed 
and the transmit-data lins is 
set to marking. A change of 
state of this signal does not 
cause status to be reported. 

DSR Data-set-ready. This status 
bit indicates the state of 
the modem signal data-set
ready. When active, it indi
cates that power is applied 
to the modem and that it is 
connected to the communica
tions line. Any --change of\ 
state of this signal cause~\ 

. status to be reported"; ·· · .... ,_.f 
· .. ·:.·'·"••i°'··· ; _ _ . __ .,_i: . . ;. .... -,, .. ,;.. • .,:., .•. ·._.,..,.,.:/ 

2-6 

DCD Data-carrier-detectr This 
status bit indicates the state 
of the modem receive-line
signal-detector signal. When 
active, it indicates that a 
carrier signal is being 
received by the_ modem-. ·.Any:.\ 

,·;.':·;change' of state o~ .. this-. _sig-::/ 
nal causes status to be ·-~ 

·- reported. ' (For the ·255·0-2 
··scLA coru1ected to an AT&T 303 

Wideband Data Station, this 
status is called AGC Lock.) 

RI Ring-indicator. This status 
bit is set and"status"''re-Ocir-f;'.l. 

. ed' each time 'the modei~ rlng-~J 
'"indicator_ sigria_l<.goesArom an 
bn st~fe t~ the off ~tate. 
This indicates that the modem 
is receiving an incoming call 
from a =emote station. The 
status bit is reset when the 
status words are sent to the 
processor. 

QM Quality-monitor. This status 
bit indicates "the state- ·of 
the quality-monitor modem 
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signal. When off or zero, it 
in~icates that the adaptive 
equalizer in the modem 
receiver is reset or retrain
ing itself automatically due 
to poor error performance . 
.Any data received hc.s a "high" 
probability of error. When 
on or one, the automatic 
equalizer is in its normal 
trained n:iode and received. 
data should ha·ve a "low 11

• ~ •. ~, 

probability of erro.r. Any J~ 
,,, chaP~ge'"'cif~state' ·of''thf'5"'"s,~.~~J 
·: nal causes ·status. to be ';;) 

·:,_J:" =g~.~ .. -t;._:,~~~~L~:;~/:'''"'"'"''='"'';,,-'""' -~N,.,._ .. 
Signal-quality-detector. 
This status bit indicates 
the state of the modem sig
nal signal-quality-detector. 
It functions similarly to 
DCD but provides a fast re
sponding indication of the 

.. ~ TABLE 2-5. STATUS 

11 10 9 8 7 6 5 4 3 

BO Bl B2 B3 B4 B5 B6 B7 BB 

~ IFl IF'2 IF3 Ill II2 II3 II4 II5 

l 1 0 1 PES OTO 0 NCNA 0 

Bit Definition -
PES = Parity-error-status. This 

status is generated when the 
SCLA has been instructed to 
check for even or odd char
~cter parity and a character 
is received with incorrect 
character parity. The status 
always appears in the sarr.e 
line frame as the character. 
This status is reset when the 
status words are sent to the 
processor. 

DTO Data-transfer-overrun. This 
status is generated by the 
SCLA when it has a data char
acter that is ready for trans
fer to the LM before the LH 
has picked up the previously 

74700700 A 
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B9 

II6 

0 

ILE 

OLE 

WORD 

l 

BlO 

II7 

0 

2 

0 

presence (one) or absence 
(zero) of data carrier signal 
from the remote. st.at.ion. 

~- change of.· s ta-::e . of. :this 
· rial causes status-·. to. be 

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

··status words are sent to the 
processor. 

Output-loop-error. When set 
to a one, the bit indicates 
that the LM has detected a 
loop errc:ir while the SCI.A 
was using the output loop. 
This status is reset when 
the status words are sent to 
the processor . 

FORt'1AT 
1 

Processor l\Jord Bit ' ' I Position! 

Bll Loop Cell Bit .Position 

IIB SCL.ll, to LM Interface 

0 Bit Definition 

assembled character. The 
previously assembled character 
is lost. This status is reset 
when the status words are sent 
to the processor. 

NCNA Next-character-not-available. 
This status indicates that 
while the SCLA was in the 
process of transmitting, the 

.next character was not 
received from the LM in time 
to maintain.continuous char
acter output. Thus character 
frame synchronization was 
lost. The output section must 
be enabled (output-on active) 
for this status to occur. The 
status .!?ets_"only _ once"~apd __ ,.d9es 
not repeat until the NCNA con
dition is alleviated (by 
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receiving a character to out
put) and then can recur. The 
status is reset when the status 
words are transferred tO\ the 
processor. ( 

COMMAND WORDS 

The command cells are instruction 
commands from the processor in the 

form of command word 1, co:rrunancl word 
2, and command word 3. Formats for 
con--:.mand word l and conL'T!and word 2 are 
shown in tables 2-6 and 2-7. A logic 
one, in the position indicated, acti
vates the associated signal, while a 
logic zero deactivates the signal. 
The corninands operate independent of 
each other. 

TABLE. 2-6. COM.MAND WOP.D l FOR!'•LJ\T . .. 
- - 1 / . . . 
SJ. ti on I 
~ r11 l;o 9 8 7 6 5 4 3 2 l 0 Processor Word Bit. Po 

BO Bl B2 B3 B4 BS B6 B7 B8 B9 BlO Bll Loop Cell Bit Positio n I 
~ OFl OF2 OF3 IOl I02 103 I04 105 I06 107 108 LM. to SCLA Interface 

NSYN =3 
*2560-1 only.~ bit position is used for LT for the 2560-2 and 2560-3. 

1 1 Io. i RTS RS'£N 0 D'l'R 0 ION OON Bit Defir..i ti on 
I LT* _ _,__ 

BIT DEFINITIONS 

RTS Request-to-send. A logic one 
activates the request-to-send 
line to the modem while a logic 
zero in this position deacti
vates RTS. 

RSYN Resynchronize. When the input 
of the SCLA is activated, a 
logic one causes the SCLA to 
drop input synchronization and 
search for a new synchroniza
tion sequence. (This is a 
momentary, nons to red conunand. 
This bit position should nor
mally be a logic zero.) 

NSYN = 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 modern should drop and 
reestablish bit synchronization. 
This command should normally 
be on for one msec or more, 
depending on modem type 
(2560-1 0!1ly). 

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

DTR 

back transmit data to the SCLA 
input (2560-2 and 2560-3 only). 

Data-terminal-ready. A logic 
one in this location causes the 
SCLA to notify the modem that 
the system is ready to cormnuni
cate with the modem; 

ION 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 one causes 
the output section of the SCI,A 
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 
whenever the output buffer is 
empty. A logic zero inhibits 
reporting of output-data-demand. 
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'I'ABLE 2-7. COM./vll'l.ND WORD 2 FOFl11AT 

11 10 9 8 7 6 ls 4 13 12 
BO Dl B2 B3 B4 B5 B6 B7 !BB B9 

I 

12<: OFl OF2 OF3 l IOl I02 I03 ICl4 fros 106 
I 

1 1 0 1 J_o ISR ISON LITlPSET PI 

..J 
BIT DEFINITIONS 

I 
ISR --- Input-supervision-report. A 

logic one in this position 
causes C:be SCLA to ·report the 
status of the modem interface 
lines and any other SCLA status 
that may be active once each 
time the command is received. 
The ISR .:::ommand is honored only 
when the SCLA has previously 
received a logic one in the 
ISON position. (If ISR = 1 and 
ISON = 1 appear in the same 
line frame, status is reported). 

ISON = Input-su;iervision-on. When a 
logic one is placed in this bit 
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 
~SR 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 Progra~ming Notes for 
additional in±-ormation on this 
mode of operation. A logic 
zero disables echo-test mode. 

74700700 A 

1 0 Processor Word Bit Positio 

BlO Bll Loop Cell Bit Position 

I07 I08 Ll•l to SCLA Interface 

col C02 Bit Definition 

PSET Parity-set. vfaen this bit is 
a logic one, concurrent with 
PI set to a logic zero, the 
SCLA generates and checks for 
even parity. A logic zero con
current with PI set to a logic 
zero causes the SCLA to gener
ate and check for odd parity. 

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

COl, 
C02 

Code 1 and Code 2 bits form a 
code so that each combination 
corresponds to 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. 

·-.~ ,,_.- 7·. 
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TABLE 2-8. CODE BITS 

~2 PI ~:-·1 cD~ 
I 

Code Level Code Level I (No Parity) (Including Parity) I 
--+-- - --I 

II 1 0 0 I 5 

-1- 1 I a 6 
1--· 

1 0 1 7 

1 1 1 8 

Command Word 3 contains the.synchro-
F··. nization character. This cornmand is 

stored and is used for obtaining syn
chronization. When the SCLA is 
attempting to acquire character frame 

· ~ynchronization, a 5- to 8-bit se-

0 

0 

0 

0 l 

0 0 6 

1 0 7 

0 1 8 

l 1 9 

quence (depending on code length) is 
cornoared against this stored cormn.:rnd 
at ~ach bit time. The format for this 
synchronization character command is 
shown i.n table 2-9. Bit Dl is the 
first bit received from the modern. 

- TABLP. 2 9 ~ - COHMAND WOP..D 3 FOR.'1.AT 

, . .. 

11 10 9 8 7 6 5 4 3 2· 

BO Bl B2 B3 B4 BS B6 B7 BB B9 

rx OFl OF2 OF3 IOl I02 I I03 104 IOS I06 

1 1 0 l DB D7 D6 DS D4 D3 

1 1 0 1 0 D7 D6 DS D4 D3 

1 1 0 1 0 0 D6 DS 04 03 

1 1 0 1 0 0 0 DS D4 D3 

-
While the SCLA is attempting to syn
chronize, no characters are trans
ferred to the LM. ll.fter synchroniza
tion is achieved, the SCLA transfers 
all characters to the LM until the 
SCLA is directed to resynchronize via 
command from the processor. 

Each time a comroand is given to the 
SCLA, each bit in each command word 
must be set to the condition desired 
for the associated function. Failure 
to do this will result in the condi
tion being cleared or set to a differ
ent condition. Each time a command 

2-10 

-
1 0 Processor Word Bit Position 

BlO Bll Loop Cell Bit Position 

I07 IOB Loop MUX to SCLA Interface 

D2 Dl 8- or 9-bit Character 

D2 Dl 7-bit Character 

02 01 6-bit Character 

D2 Dl 5-bit Character 

is given to the SCLA, the SCLA reads 
each bit and takes the action dictated. 

Whenever the SCLA receives command 
words, it_.assumes they are received in 
?rder~_r-For example, to change cormnand 
word- 2 / both words 1 and 2 must be 
sent to the SCLA in the same line 
frame. Changing command word 3 
requires sending all three command 
words. 

To bring the SCLA to an idle (cleared) 
state, set all bits in command words 
1 and 2 to logic zero. 

-?:--· ~.:.:· ~·.,,-- .--:""' .·-:. .. .- .. 
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Tl\J3LE 1-2. HCP FUNCTIO:~AL FEl\TtJR.ES 

{e:x'-pandable 

·------1 
to 256k words) - - - · 1 

I Word length: 18 bits (16 Data, 1 Parity, 1 Protect) 

"Read-access tim8: . 330 or 280 nanoseconds 

.Memory addressing· modes: 8 

Memory word and region protection 

Hernory parity detection 

Direct memory access (4 users) 

External CPO Access 

Automatic interlaced refresh 

. t 
Capacity: 3,072 Instruction (2,048 read/write; 1,024 read ~nl}j) 

. Instruction length:· 32 bi ts. - 2 per word 

Read-access ti~e: 168 nanoseconds · 

Interrupts 
---

Macr::>in terrupts: 16 

I-1icroin terru::its: 16 .. ,_____ •. ~~~~~~~~~~~~~~~~~~--~~~~~~~~~--~~~~~~ 
Registers: 15 

Files 

Pile 1: 256 words 

32 words 

-;-:"" '"' ,: -.... _-
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STATUS MODE B !T d6.SSIGNfv1ENTS 

~ Bit j: .Function ~ =i 1--;Ml_0_0_1 --;r--N--.o-... -._-u-s_e_dl ___ ( _d_o_u_b_l e_p_r_e_c_i_s._i_o_n_) ________ . 

I SMlOl f One's Com!?lement Arithmetic 

SM102 I Enable Bit Genera tor Input from N Register 

~ SM103 I 
SM104 

SMlOS 

SM106 

SMl.07 

SM108 

SM109 

SMllO 

SMl:U 

SM112 

SM111 

SM114 

SH115 

SM200 

SM.201 

SM202 

SM203 

SM204 

SM205 

SH206 

SM207 

SM.208 

SM209 

SM210 

SM.211 

SM212 

SM213 

SM214 

SM215 

Not used (split adder) 

Macro Breakpoint Occurred (use with INT31/) 

1700 Protect Fault Occurred 

Enable Macro Interrupt System 

Not used (enable decimal arithmetic) 

Main Memory Parity Error Occurred · 

Enable Micromemory ·Halt 

Overflow 

Enable File l (Read/Write) 

Not used (enable binary overflow) 

Not used (enable R/W Ml•! via transform) 

Delay Enabling Macro Interrupts 

MLIA Busy 

Enable ADT Mode 

Strobe or Read Data from MOS Device 

Write Data to AQ Device 

Terminate I/O Transfer 

E:1able Autoload 

E!1able HUX Subsyst.e:::; i?ri:::i:::-ity 3 Interrupt 

);ot used 

.::::.able page selection with transform 

)Iot used 

Enab!e the u.ri.protect2~ :.:-:.str:iction followed 
by a Protected Instruc~ion Check 

Write Data to Panel Device 

Eead Data to Panel·Device 

Write Data to FCR Register 

Enable 1700 Enhal1ced Transform 

Enable Console Control 

Enable Macro Instruction Run 
'· 

C) 
C'l 

I ,._, 
·~~ .. 



~-:--

l .9it ! 
f IlOO l·--l-1.L..:.-T --~----

Fune ti.on 

......... , 

1 IlOl ~ Com.~unication$ 

l IlD.2 I Console (TTY CP.T) \ 
) I . : 

5 
I103J (1massigned) t 

. ,;·I.· :no 4! ( 
i :nos ! 

H06 

IlOP' 

2571/2570 Line 

(unassigned) 

{unassigned) 

Printer Controller 

Tape Cassette Controller 

\ 
I 

~ 

I 
f 
I , 

I.lO:B 

Ilf)9 

IllO 

Illl 

Ill2 

Ill3 

Ill4 

IllS 

Real Time Clock 

(unassigned) 

(unassigned) 

2571-2572 Card Reader Controller 

1700 Emulator 

1700 Emulator 

1700 Emulator 

1700 Emulator 

I200 Power Fail/t-:ernory Parity -~. 

I201 Communications Console (TTY or .CRT) . , } 

I20'.:l Multiplex Subsystem Priority 3 Esource is SM205}/ 

I204 2571/2570 Line Printer Controller 
1 

I205 CYBER COU!?ler 2 (2558-1) \ 

I206 CYBER Coupler \\ 

I207 Tape Cassette Controller I 
I208 Real Time Clock ,. 

I 
I209 1732/608-609 ~;ag Ta,?e Controller (l}SE} ! 
!210 1740-1742 Line Printer Con~roller (QSEJ \ 

!211 2571-2572 Card Reader Cc~troller j 
I212 lA.1..IA f 

i 
I213 MI.Ir. / · 

l~-I-2-1~~--~.._ ___ (_u_n_a_s_s __ i_g_n_e_d_)_· ________________ ~----~-~---"'-~/ . _ I2t5 Macro Breakpoint 
\ .... __ 

I'\ l-1..J-\ E_f.J' .. cf<. 

-.:...;. __ ,_,,-:: ........ ~-~'"'···:.:.~ __ :-:__:·-~-·----- ....;:~..:"':..· __ :.; .. :._::...::.._ __ --·· -- ·---·- -· 



~j1)CRO il\lSTRUCTiOf\J FORMAT 

0 1 2 3 4 5 6. 7 3 9 10 11 12 13 14 15 15 17 13 19 20 21 22 23 24 25 26 27 28 29 30 31 

L_1 
~ 0 rRETUR!\J MODE 
I~ 

· i ! < \ I 
FORMAT2 l10I ~ NMA

1
l 

. . 11 I PAGE NMA ~ 

l l . !01 SEOUE/\JTIAL MODE 
;--~ 

I i 

I I 
l
i_J 

1 0 I JUMP MODE r-; . 
... 

! I . 
,,., hJJ SEQUENTIAL 

I i \ ~ . 
FORMAT 31 0-:-~;.....,11---_,..s _ __._ ___ c_,__. 

! I 
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TABLE 3-3. TERMINAL TYPE CODES 

Char. 

SpecifiC Termina~ Transmission 
TIP Characteristics General 
•rype Key Description . Supported 

TTY 1 10 cps, 110 baud Teletype M3 3, M;~, ~I 
and M38 
CDC 713·-10 

TTY 2 15 cps, 150 baud Teletype M37 
CDC 713-10 

TTY 3 30 cps, 300 baud CDC 713-10 

TTY 1-3 Automatic recogni- Any teletype com-
tion of above line patible terminals 
speeds - specified above 

MD4 4 Mode 4A BCD 214, 217 (200 UT), 
731-12, 732-12, 
734-1 ~ 

MD4 4 Mode 4A ASCII 217, 731-12, 732-12, 
l 

734-1 

MD4 4 Mode 4C 711-10, 714-10/20 

MD4 4 Automatic recogni- Any Mode 4 terminals 
tion of above by specified above, 
repeated poll of after address strap-
Controllers 70, ping which implies 
71, and 72 terJ!linal type from 

controller address 
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1 2560-1 

2 2560-1 

3 2560-1 

4 2561-1 

5 2561-1 
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.B'ACk" To 7/1° 

Modem Circuit Transmission Co~1tr~l~::-1 
Type Type Facility Carrier 

RS232-201A Switched Half Duplex Yes 
Comp. 

P..S232-201B Dedicated Full Duplex Yes 
Comp. 

RS232-201B Dedicated Full Duplex No 
Comp. 

RS232-103E/113 Switched Full Duplex No 
Comp. 

:RS232-103 Dedicated Full Duplex No 
Comp. -
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OPCODE -[1-l~X} 
~ ... :'lt:.•----~-""".....-...... 11"~· .... A": 

DO /f'JO p 
01 /SETIJ\JP. 

/f~STINP 

02 /RPLC 
03 /BLJ)WL 
04 /TIBWL 
05 /CRSEQ 
Ob /DCCt,,/DCC2 
07 /INTCC 1, /HJTCC2 
08 /STATE 
09 /STBLC 

STATE PROCESS INSTRUCTIONS 

NOP 
Set/Reset input message 'in process 
flag 
Replace character 
Build event worklist· 
Terminate input buffer 
Skip- if CRC equal 
Decrement ch2racter count 
Initialize craracter count 
-~et input state 
Store block leogth characte~ 

.-~" 

DA 
08 
DC 

/CHARLS 
/STATLS 
/CHARr·JE 

Skip if character is less than operanc 
Skip if state is less than operand 
Skip if c~aracter not equal 

DD 
OE 
OF 
10 

/SPCHEQ Skip if ~peci~l character equal 
/RESYrJC Resync 
/SETRMJ.., /RSTRAN Set/reset translate mode 

Reset.cyclic checksum storage /INTCRC 

/C:XIT 

/STOREXIT 

IC RC ST 0 f( [ X IT 

/CRCEXIT 

Bits 15 87 54 0 

r~-0~~ 
~tr"~mm•rv >W~ill'-.rrn a4 ... -.m- , 

f-:E.9.i.n.J.V.e~J E n~t _Ft!.!lS..li!!.rL 

· 1 1 OOJ, I Discard character 

I 2 010 

3 0 J,1 

4 100 

5 101 

6 110 

7 111 
i......,.__ 

Store ch.aracter 

Accumulate CRC and 
stor·e · char·acter:r-

Accumulate CRC and 
discard character 

Undefined 

Undefined 

Undefined 
~~...----2--

Exit 1..;hen F1 not 
equal to D 
except for.Skip 
instruction 

--.;· 

OP CODE ' F2 = 0 . . I F2 = 1 
~~~ .. ~-1-'"_ .... ______ ~------JY-._...~~·~~ ... ~~~~~-,..~.......,._~....-0--

01 Reset msg in process flag Set msg in precess 

04 ·- Repaint input cuffer, Store LCD 
05 Compare 8 bits Compare 7 bits 

Ob Decrement counter 1 Decrement counter 2 

07 Initialize countet 1 Initialize counter 2 

08 

OF 

10 

Exec.ute F1 

Set Xlate r:1ode 

· Reset checksum to 0 

Ignore f 1 

Resets Xlate ~ode 

Reset checksuM to 1 

~· ------· -- . 
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NOTES: 

'l'..;J.BLE 3-5. COUPI,ER STATUS REGISTER 

.Memory Protect Fault 

NPU Status Word 
Loaded 

£1ernqry Address 
Regii:;ter Loaded 

External Cab. Alarm 

Transmission 
Complete 

Tran sf er Terminated 
.by NPU 

'.fr an~.:;£ er Termin;i.ted 
by Host 

O:r:derword Register 
Loaded 

NPU Status Read 

Timeout 

CY BER 170 Channel 

Not Used 

Chain Address Zero 

Alarm 

NPU memory protect fault 

N:P.U ·writes status word 

Host or NPU writes 
me.i'llory address one 

Power failure 

Host completes any input 
or output operation 

NPU terminates transfer 
(not used) 

Host sets cha.nnal ir1ac
ti ve during data I/O 

Host writes orderword 

Host reads NPU status 
word 
Couoler selected and 
actlve 3+ seconds in 
host data I/O operation 

Enable parity switch on 
and data channel i2-bit 
word (plus parity) not 
odd 

Coupler finds zero in 
last word of NPU buffer 

Positive transition of 
any flag causing alarm 

A 

3 

I 4 

I 

I 4 

I 4 

I 5 

4 

I 1 

A 6 

4 

A 4 

·*Raising associated flag causes alarm (A}, interrupt (I) or neither alarm or 
interrupt (-). 

**All flags are reset (cleared) by Master Clear. All except bit 2 are reset 
when NPU or host clears th2 coupler. Other reset conditions are as· follows: 

1. Reset when coupler status register is cleared. 
2. Reset when host reads NPU status word. 
3. Reset on first direct memory access (D}L~). 
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. 

60470000 A 3-19 
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·-· l 

~ LABEL Declaration 
o CONST Definition 
o TYPE. Definition 

® VAR Declaration 

LABEL Declaration 

CONST D"efinition 

iVPE Definition 

VAR Declaration 

VALUE Declaration 

· Procedure & Function 
· ·. Declaration 

~tatement Part 

._.) I 1.__J 

~ VALUE Declaration 
• Procedure g fu~ction Declarations 

~ Statement Part 

LABEL 
10'620 .. 30; 

CONST 

Kl = 1.; 

. K1D = 1Di 

· MAXCNT = 10008; 

,lYPE 
T1 =PACKED ARRAY{1° 0 10} OF CHA~; 

T2 = OoalS; 

YJili 
A " • 

·B 0 . 
c • • 

VALUE 

INTEGER; 
T1; 

RECORD 
.f1" : T2; 

f2 ~ CHARi 
f3 ~ ARRAY{0 •• 5} OF INTEGER; 

Er~D; 

A = 100; 

B = {~ABCDEFGHIJ:}; 
.... 

PROCEDURE TEST{X,Y INTEGER; 
VAR Z INTEGER}; 

BEGIN 
. z :::: x + y; 

EN Di 

BEGIN 
Statement.list 

END.· 



i 

" 

.. 
~ 

AREA : ARRAY{1.~5,1··l0} OF INTEGER; 

I :. INTEGER; 

BEGIN I. 

I := AREA{2,7} + 10;· 

AREA{2*I-9,3} := 32000; 

END; 
.· 

·-·--·-·----I·-



1.·. 

RECORDS · 

:LMi 
IN REC RECORD 

-
.fLD1 a INTEGER; . 
FLD2 . o .• 2 o; 0 

fLD3 :: · RE.CORD 
• 

XRAY 0 -10au10i . 
i POSTVE . BOOLEAN; . 
I IND . CHAR; . 

END; 

. . FLD·4 . CHAR; . 
END; 

. filfil:Ji 

INREC~FLD2 := 19; 

INRECofLD3eIND := ~W~~ 

END; -· 



( 
" 

3- I~ 

filI.ORD VARIAMTS 

TYPE • 

Tl = R[CORD 

f1 ~-CHAR; 

.f2 : INTEGER; 

CASE ·f3 : INTEG~R OF 

a : {CNTX : INTEGER; 

AREAX ARRAY{1· 0 5} OF CHAR}; 

l : {fLAG1 : BOOLEAN}; 

·3 : {TABLE ARRAY{1a.•10,1oa10} OF INTEGER}; 

END; 

VAR -

BEGIN 
, 

AaCNTX := 10; 

9.,fLAG1 := TRUE; 

END; 

: 

---=· 



1·'· 

SETS 

T1 = {E1,E2,E3,E4,E5,E6,E7,E8,E9, 
E 10, E 11: E 12, E.~3, E 14, E 15, E16}; 

T2 = SET OF i1; 

YJill. 
· SET1 : T2; 

SET2 Tz; 

·SET3 : SET OF T3; .· 

• I ]IGIN 

SET1 == SET1 A SET2; 

SET1 == SET1 V {[1,E5,E8}; 

IF E1 IN SET1 

THEN SET2 := SET1; 

-· ···-··-··------------·---------~-- ... -



BIT FIELDS -

PCKDWD PACKED RECORD 

.fl • .Oc·1S; G 

r; f 2 " BOOLEAN; • 
I 

f 3 • 0 •• 255; • 

I f 4 . {A"l 8., C., D., E} .. 

I .... END; 
I , 

12 11 10 3 2 0 

[ f1 f 3 I . f 4 

/ 

. ,~ 

.~ . 

... 

. 
·.-:~ -~ -·.· .. ·~ ::"" 

. . . 
--·~·--~··-..-,-----.!..-----·------~ 
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.. 

. . 

·:: 

.... 

DYNAMIC VARIABLES ... 

TYPE 

PTR = f LNKLST; 

lf~KLST = RECORD 

~ 

lNKPTR : PTR; 

A :: INTEGER 

END; 

PTRV1 : PTR; 

PTRV2 : PTR; r 
·1 : INTEGER; 

BEGIN 

.PTl~V2 : = NIL; 

fOR I == 1 TO 10 DO 

.fil.JJ?_; 

BEGIN 

NEl!HPTRV1}; 

PTRV1f.LNKPTR :: PTRV2; 

PTRv1f.A == o; 

PTRV2 :: PTRV1; 

END; 

: 

.• 
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. , 

OPERATORS 

Arithmetic 

+ addition 
... subtraction 

multiplication 

div division 
-

mod modulus 

Relational {arithmetic} 
- . equal 

ti .not eq~al 

< less than 

s less than or 

> greater than 

~- greater than 

Boolean 

., not 

v or 
A and 

Set •. -
v union 

:) h -~ntersection 

difference . 

Relational {set}· 
·c equal .· 
~ not equal_ 

S set inclusion 
:~ set inclusion 
in membership 

equal 

or equal 
; 

-~· 

~- l. J 

. ~ ..... 



STATEMENTS 

,.~\ 

" 

Assignment statement 

Procedure statement 

Compound statement 

If statement .. 

CASE statement . 

REPEAT statement 

WHILE statement 

fOR statement 

----------- -- .• -··---- . -

I := J + :i,; 

P..ROC1; 
PROC2{x,y,z}; 

BEGIN 
I : = J; 
PROC1 

END; 

-If I= J 
. THEN -PROC1 
. . ELSE PROC2{A,8,(}; 

CASE NODE OF 
J, • BRNCH == . 
2 8 BRNCH == • 
3 • BRNCH == • 

(ND; 

REPEAT 
I := J + 1; 
PROC1 

UNTIL I > 10; 

WHILE I:::; 10 DO 
BEGIN.· 

I : = J + 1; 
PROC1 

END; 
. 

1; . 
2; 
3 

fOR I := 1 TO 10 DO 
BEGIN 

J : = I * 100; 
PROC1; 
K := J - 3 

END:. 



GOiO Statement 

.WITH Statement 

EMPTY Statement 

PROCEDURE A; 
LABEL 10; 
PROCEDURE B; 

BEGIN 
GO.TO 10; 

10:GOTO EXIT10; 
END 

BEGIN 
10: State-ment; 

END 

WITH LCB{A} DO 
BEGIN 
. f1==2; 
·.f2:=fALSE 

·· END 
equivalent to 

LCB'{A}ufA: =2; 
LCB{A}ef2:~FALSE; 

GO TO 10; 
10:; 

I , 

._::i- l l 


