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B. Changes in Apparatus 

B. 1 Replaced 

FA1059 series 
three packs 

o. Description of Changes 

Replaced by 

FA1072 circuit 
pack 
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APPENDIX 3AC 
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DISTN CODE 1N98 

D.1 Used new FA1072 circuit pack in ESS applications 
instead of FA1059 series three pack. 

D.2 FA1059 circuit pack used on auxiliary processor applica­
tions only . 
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D. Description of Changes 

D.l Strapped pin 7 to pin 14 on the 927D connector of the teletype-
writer controller unit (TTYC}. This change squelches the carrier 

from the associated 108D data set and thus eliminates interference 
on call placement through a 4A office. The carrier is now initiated 
after the call is placed • 
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D.1 Changed drawing to provide for the connections of alarm output 
and alarm reset leads when the TTYCU is mounted in a miscel­
laneous frame for No. 2B and No. 3 ESS or similar applications. 
Equipment Note 207, and Information Notes 316 and 317 . 
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1, PHYSICAL ARRANGEM;l!r • • • • • 1 
1.01 The teletypewriter controller unit 

(TTYCO) supplies mountina facilities a~1 
power :jnve~sion for two teletypewriter 
controllers ('ITYCs). A TTYC pro~ides thg 
interface between the 3A central control 
(3A CC) and system teletypewriters (TTYS) .. 
The concroller conrects the 3A CC and uo tj 
four r-r pjrts in a hub arrangement ~herebf 
si;nals fro~ any one are seen by the 
others. Communications between the 3A CC 
an3 the rTYC are ovPr a 6.6~-megabit serial 
I/0 ch!nnel. A connection to th~ 3A cc 
interrupt ~us is also provided so that the 
TTfs can be serviced on a demand (rather 
than a scheduled) basis. 

~-_Qlli!ROt, ANO INTERFp.q_ CIRCOITS -
FS 1 MP FS l • 
OVE:=tVIE!j,/ 

CHANNEL INTERFACE (CBIF) 

CHANNEL CONTROL (CBCTL) 

LINE CONTR>L (LNCTL) 

LINE TIMER (Lm'IM) 

LINE INTERFACE (LNIF) 

MATEO OR NONMATEO OPE.RATION -
OPTIONS 3 and 4 ••••••• 

~ PORT CQ~IQBS - FS 3 
~f§......! •••• 

LCCAL £IA OUTPUT 

LOCAL CURRENT LOOP 

REMOTE OPERATION 

MATED OPERATION • 

~~,:_f.S~ 

SECTlOt! III - REFQ~,[g_OATA 

1, woRiING LIMITS • • · • 
2. FUNCTIONAL DESIG.NATIQ~ • • 

3, FU~§ • • • • • • 

4. CQNNECIJNG CI'flCO:Q'.§ 
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1.02 The ASCII-formatted characters are 
passed oetweer the TTYC and Tl'Y, or data 
set, in an asynchronous serial format. 
Ea:h oort can accommodate (in an~ 
cOlllbination) a local Electronic Industries 
Association (£IA) compatible Tl'Y, a 20-m~ 
current looo TTY, or a re~ote TTY vis a 
108-type data set private line arrangement. 

1.01 The T'!'YCU oro~ides mounting, 
connecting, an1 Power-control facilities 
for two T'!'YCs. The T"'YCs are called left 
anl ri~3t (as viewed from the rear of th~ 
TTYCO). !he T'!'YC ports O through l are 
associated with the right TTYC, and ports~ 
throuqh 7 are associated with the left 
~TYC. ~ 25-terninal ling connector and an 
interface circuit pack (C?) are availabl~ 
foe ea:h pjrt to allow ooeratlon ~ith a 
local current loop, EIA co~atible, or 
re11ote rTY. 

Printe1 in U.S.A. 
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1.02 The TTYC was designed to operate 
with the 3A cc and will be described in 
that light. other processors that employ 
the serial I/0 data format of the 3A cc can 
be substituted for it. Each TTYC has a 
receive (R), send (S), and intereupt (I) 
connector assigned to each of two 3A ccs 
(CCO and CC1). A 3A CC serial I/0 channel 
connects to the R and s connectors (rec·eive 
and send are as viewed from the TTYC) • The 
3A CC serial I/0 channel uses transformer 
coupling and matched transmission lines 
(coaxial cables). The coaxial cable 
shields are grounded at the 3A CC and are 
floating at· the TTYC to achieve de 
isolation. The interrupt signal is a 
1-microsecond pulse sent by the TTYC wh~n a 
Tl'Y character becomes available to the 
3A cc. This signal connects to the 3A CC 
interrupt circuits when the TTY is serviced 
in the de:nand mode. 

1.03 The left Tl'YC is shown on FS 1 and 
FS 3. The right Tl'YC is described on FS 2 
and FS 4. Power and alarm circuits for the 
unit are shown on FS 5. In the following 
functional description of each FS, :l common 
description will be given for FS 1 and 
FS 2, as these are for corresponding 
portions of the two controllers. rhe same 
treatment will also be given to FS 3 and 
FS 4. In the canmon d~scription, the 
leading mnemonic character, L for left and 
R for right, will be omitted and can be 
applied by the reader as appropriate. The 
Tl'YC ports identified as 0/~ through 3/7 in 
the common description should be 
interpreted as O t~rough 3 for the right 
'ITYC and 4 through 7 for the left TTYC. 
Fefer to the appropriate circuit pack 
schematic (CPS) drawings for descriptions 
at the gate level. 

1. 04 In general• the elements 
identified as "channel" circuits are 
involved in operations between the 3A cc 
and the TTYC. Those called "line" circuits 
function in the information exchange 
between the TTYC and the TTY. Mnemonics 
that end in 1 generally indicate a high 
condition for the active or one state. 
Those that end in O generally describe a 
low condition for the one or active state. 

OVERVIEW 

2.01 These circuits control the 
exchange of information bet"Ween the 3A cc 
and the TTYC port connectors reg a r1 ing 
direction, format, signal levPl, data rate, 
and availacility of the port. Data 
exchanged between the 3A CC and TTYC are in 
the form of bipolar pulses. The 21-bit 
3A CC I/0 message format is used with the 
'ITYC as shown in Information Note 302. 
Olly the low data field of ~he 3A cc output 
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mess~ge is used. nie high data fiel1 is 
important only because its low two bits 
(message bits 12 and 13) affect the parity 
of the incomir.g message as recorded by the 
T'NC. These tits should.be the same so as 
to retain the parity set by the PL bit. 
Usually, the 3A cc sends an all-zeros high 
data field. The PH bit associated with 
this data has no effect, as the TTYC is not 
recording parity when it is received. 

2.02 Two types of message are sent by 
the 3A CC to a TTYC. A character message 
is one that is headed by a 011 start code 
airl in which the low data field contains an 
ASCII-enco1ed character that is to be 
printed on the TTY. The control message is 
headed by the 101 start code. The data 
field in this message is used to enable or 
disable the TTYC ports and/or clear, or set 
a flip-flop that simulates port alarms. 
Bits labeled PA through PO in this message 
~orrespond to ports 0/U through 3/7, an1 
the bit labeled ALM controls t~e test 
flip-flop. The FN/OIS bit functions with 
these bits such that if the EN/DIS bit is a 
one, e:tch port (or the test flic-flool 
which has a one in its bit iOOSition will be 
enabled. If the EN/DIS bit-is a zero, each 
poet (or the test flio-floo} which has a 
one in its bit position will be disabled. 
Ea=h poet (or the test flip-ilop), that has 
a zero in its rit position will not be 
ch:tnqed for either condition of the EN/DIS 
bit. 

2.03 The 3A cc follows the ~ata portion 
of 1.ts transmission with an all-zeros bit 
stre3m until it receives a return message 
fro~ tle TTYC (or until a time oeriod is 
ex:::eeded in which the return message is 
expected). The ~c uses the continuinq 
bit stream to process the received message 
an1 to generate bipolar data for the return 
message. Thus, data is passed from the 
TTYC to the 3A cc only when (and every time 
th:tt) the 3A cc sends to the TTYC. r~o 
mo1es of operation are currently used. rhe 
3A CC can communicate with the TT'!C on a 
scleduled basis or when stimulated by an 
interrupt sigr.al from the TTYC. 

2.10 As shown in Information Note 302, 
the TTYC to 3A cc message format resembles 
the received messaqe. In this direction, 
the "noncharacter" message contains the 
prese~t status of each port. A one in the 
state field for a port indicates that port 
is enabled. A one in the alarm field for a 
port indicates that the por~ has an alarm. 
If the test alarm flip-flop is set, all 
ports will indicate an alarm regardless of 
the true alarm state. As was the case for 
the received message, the "noncharacterw 
outqoing ~essage is headed by a 101 start 
co1e, ¾nd the character message is headed 
by 2 011 start code. An additional 1ata 
field (encoded 1-out-of-3 to require a PR 
bit of zero) is part of each TT'!C to 3~ CC 
message. This provides the 3A cc ~ith 
information about the TTYC disposition of 
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the incoming message. A return code of 001 
indicates that the TTYC received the 
incaning message with baci parity. The 
010 code indicates that the TTY is actively 
typing or printing a character (ie, it is 
busy). The 100 return code indica.tes that 
the Tl'Y is idle. 

2.05 The action taken by the rTYC in 
response to a 3A cc message depends on: 

(a) The parity (bad or good) of the 
message received 

(b) The type (control 
message received 

or character) of 

(c) The availability in the TTYC of a 
character that has not been returned 
to the 3A CC (character ready or not 
ready) 

(d) The busy-idle state of the rry (rest 
or not rest) • 

2.06 The TTYC response for all 
combinations of input is summarized in 
Information Note 303. Important points 
regarding the treatment of the input 
message are: 

(a) No action will be taken for the data 
field of a bad parity message. 

(b) Tile data field for each good-parity 
control message will update the port 
status. 

(c) The data 
character 
TrY only 
ready and 

field for a good-parity 
message is forwarded to the 

if there is no character 
the TTY is idle. 

2.07 Important characteristics of the 
return message include: 

(a) A status message with the ba1-parity 
return code will be returne1 tor a 
bad-parity incominQ message 
r,egardless of other conditions. 

(b) A. ready cllaracter will be returned, 
and the ready flag cleared, in 
response to either good-parity 
incoming mess·age. 

(c) The port 
current 
incoming 
message). 

and alarm status returned is 
(ie, as updated bv an 

good-parity co~trol 

2.08 Two 3A CC messages are required 
for eacn character to be printed. The 
first message delivers the character TO the 
'lTYC. As the character is sent to the rTY, 
it is looped around in the TTYC and sets 
the character-ready flag. A new character 
will not be passed to the TTY by the TTYC 
until the ready character is retrieved by 
the 3A cc. Thus, the second messa;e is 
required. This loop-around feature allows 

the 3A cc to verify that the character was 
handlen properly by the TTYC. 

2.09 A character to be printed is sent 
to the port connectors of all enabled ports 
via leads S0/40 through 53/70. At this 
point the character is at EIA level in an 
11-bit, serial, 100-WPM start-stop format 
as shown in Information Note 304. A typei 
character appears at EIA level on leads 
R0/30 through R7/0 in the format shollffl in 
Information Note 304. Only one oort on th~ 
3A cc should be the source of the typed 
character at a qiven time. The input 
si~nal from a disablea oort is ignored by 
the TTYC. Note ~hat a typed character is 
inputted on the approoriate RC/QO throBgh 
R3/70 lead and is outputted on the 
associated SC/40 through S3/70 leaa (as 
~ell as the other 50/40 throuQh S3/7? 
leads) tote printed. 

2.10 The port alarm siqnal is at EI\ 
level on alarm leads AL0/40 th=ough M.3/70. 
The alarm is used to indicate low paper for 
lo=al ~TYs ar.d loss of curier for remot~ 
T'l"ls. 

C~NNEL INTERFACF (CRil') 

2.11 These circuits properly tP.rminate 
the 3A CC I/0 lir.es and oerform thP. level 
conversion (pulse/loaici for siqnals 
ex::nanaed ~etween the 3~ cc ana the '!'TYC. 
Bipolar data input from 3A CCO or 3A CC1 
are on leads DI~P/N and D!l?/N, 
respectively (P indicates the signal lead, 
anj N indica~es the shield connection o: 
the coaxial cable that connects the units). 
rhe 1ata bits aopear at loqic level on lea1 
IDO. A timir.g signal is produced for each 
data bit on lead SRFTO. rhis signal occurs 
nO'llinally in the center of the bit interval 
when lead IDC is stable and dictates ~hen 
lead IOO is sampled. When incoming 1ata is 
present, lead IOPC is active and arms the 
reset pulse produced on the IDOV1 lead when 
the inconing data stops. The IDOV1 lea~ 
produces a SCC-ns pulse (nominal) that 
occurs within 150 ns after the last data 
bit. It initializes CHIF and channel 
control (CHCTl) circuits to the state to 
receive the next ~essage. Leads z~cT~ an~ 

~i~dicate which 3A CC is the source of 
incoming data. lead ZACT0 is active ~ith 
CCI) an1 blocks the input from CC1. rh~ 
ZA::TO lead also signals the :scTL to 
activat'!'! the ~ lead 11hen it is time t:, 
transmit, so that the outgoing messaq~ is 
directej to cco. The GACT~ and ENoo, leads 
act in i similar mannerJfor cc, when it is 
active. 

2.12 The out~oinq data appears at loqic 
level )n leaa oro. lt is converted to 
bioolar form and sen~ato CCO or CC1 via 
lei1 DOOP/N or rofp/~~as directed by lead 
::moo or E:NOOC • 

2.1J The character-ready signal a?pears 
on lead S!NTO. It is converted to a 1-USEC .-

!: , 
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(nominal) pulse and sent as an interrupt 
signal to CCO and CC1 by leads ICP/N and 
I1 P/N. 

CHANNEL CONTROL (CHCTLf 

2.14 The CHCTL circuits capture and 
process the 3A cc message. These circuits 
consist of a 15-bit shift register, the 
channel buffer (CB), an 8-bit status 
register, the status buffer (SB), and a 
sequencer to control the data operations. 
The CB is initialized to the all-zero state 
by the previous IOOV1 signal. Each data 
bit of an incoming message is shifted into 
the CB by its SHFTO signal until a one is 
in the least-significant CB position. 
Further shifting of the CB is inhibited at 
this time, and the SHFTO siqnals from the 
continuing incoming bits· drive the 
sequencer through the various operations 
required to process the message. Fach 
incaning bit interval defines a time period 
during which a control signal may be 
active. The start code and pa.rity of the 
incoming message, the character-ready flag 
(RDYG10), and busy/idle status (RS!AO) of 
the line circuits are combined ~ith the 
timing signals to process the message. The 
RDYG10 and RSTAO signals are buffered by 
the CHCTL circuits so that their 
indications are stable through the process 
cycle. 

2.15 The message data field is 
to control the S9 port enable bits 
CBXSBO (which is shown as a cest 
Port enable signals for ports 0/4 
3/7 are passed to the line control 
circuits on leads EPAGO through 
respectively. 

enabled 
by lead 
point). 
th·rough 
(LNCTL) 
EFDGO, 

✓2.16 A character is passed from the CB 
to an LNCTL register, the line buffer (LB), 
on leads CBOG10 through CB7G10. When this 
is to occur, lead CLRLBO clears the LB and, 
at a later bit interval, lead CBXLBO 
enables the gating path for this data. 
Lead STRTO is active at a subsequent time 
interval to start the transmission of the 
character to the 'lTY by the L.."ICTL circuits. 

2.17 When the incoming message data 
field is disposed of, the CB is cleared and 
the return message is loaded into it. If 
conditions dictate a status message, an 
internal CHCTL signal, SBXCBO, is active. 
The SBXCBO sigr.al sets the 101 start code 
and gates the SB to the CB data field. The 
SB contains the enable status for each port 
in its low four bits and the alarm status 
of each port as determined by leads SALMA1 
through SALMD1 or by the alarm test 
flip-flop in the high four bits. 

2.18 When conditions indicate that a 
character should be returned to the 3A cc, 
LBXCBO (shown as a test point) is active to 
load the CB. This sets the 011 start cede 
and gates the contents of the line register 

Page 4 

(LR), the LNC'I'L register that has the 
character received from the TTY, to the CB 
data fiel1. The leads LFOG10 through 
LR7G10 are the LR outo~t leads. Lead 
CLRDY1 =lears tre ready flag at a followin~ 
bit interval wher.ever the LR~ been gated 
to the cs. 

2.19 At the appropriate time, ·lead 
ENZOO :>r ENOOO becomes active, based on 
lead ZACTO or OACTO. This enables the CB 
contents to te shifted.out on lead ODO to 
the CHIF circuits. Shiftir.q of the CB is 
on.=e a;1ain controlled by lead S'BFTO. 
Parity is calculated for the low data fiel1 
as it is shifted through the CB, and the PL 
bit is sent accordingly. All zeros are 
sent f:>llolofing the 1-out-of-3-bit return 
coie as long as the 3A cc continues to send 
data. The zero PH bit seen by the 3A c= 
will be correct, since it interprets the 
3-bit return code plus the next five zeros 
as the high data field. 

2.20 Wh'°en the data stream from the 
3A cc stops, lead IDOV1 pulses to 
initialize the CHCTL circuits. The CB and 
the parity detector are cleared, and lead 
IDO is connected to the CB serial input in 
pn?paration for the next message at this 
ti!l!:e • 

LINE CONTFOL (lNCTI.) 

2.21 Access to and from a common signal 
line by each T!'YC port and the 3A cc 1S 
pr~vided by the lNCTL circuits. Leads TPAO 
through TPDO pass a character as it appears 
on the si~nal line to ports 0/4 through 
3/7. Leads FPAI1 throuah FPDI1 pass the 
character from the ports to the signal 
line. The character is passe1 over the 
si~nal line in a 10- or 11-bit serial 
start-stop format. This is shown in 
Information ~ote 304. The path to and from 
the signal line for each port is under 
control of the appropriate enable l~ad, 
EPAGO through EPDGO. The LB provides the 
3A cc connection to and from the signal 
line. 

2.22 '!he lNC'!'I. circuits are in the rest 
st.ate when there is no TTY traffic. The LB 
ani all ports present the mark (onet 
coniition to the signal line in this 
coniition. This mark signal is sent by the 
LNCrL circuits to all ports and the LB. 
When a port is disabled, its connection to 
ani fron the signal line is held in the 
mart state. The signal line will follow an 
input fr~m any enabled oort on the LB, and 
this si;nal will be sent to all enabled 
ports and the LB. 

2.23 A typed character from an enabled 
port will appe~r on the signal line in th~ 
fo~mat shown in Information Note 304. This 
will be forwarded from the signal line to 
all otber enabled ports and will cause the 
ch~racter to be printe1 on the devices 
connected to the enabled ports. The siqnal 
will not appear on the output of the port 
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from which it is being received. Local 
copy at the TTY from which the character 
emanated is provided in another.JlliUlr-er and 
is described in <Sec:tionJ,W The 
transition of the signal"'iine from mark to 
space (caused by the leading edge of the 
start bit) takes the LNCTL circuits out of 
the rest state into the receive state. The 
signal line is resampled at 1/4 am 1/2 of 
the start bit intexval. If t.l:e signal line 
has returned to the mark state durina the 
sample times, the LNCTL circuits ·will 
return to the rest state. If the signal 
line is still in the space state, the LNCTL 
circuits will continue in the receive state 
until the entire character has been 
received. 

2.2~ Bit-timing signals for this 
process are derived by counting LTIMI1 
signals. Each bit of the data field is 
shifted serially into the LB at the cent~r 
of the bit interval.. The LB is not shifted 
for the start or stoo bits. rhus, the LB 
contains the complete character at the 
middle of bit time eight and retains it 
until another operation is started. At the 
end of bit til'.!le 9 or 1 O (the fi.rst or 
second stop bit. depending on the selected 
option) the LB contents are gated to the 
LR, the LNCTL circuits are returned to the 
rest state, and lead RDYG10 is set to the 
char~er-rea~ ~· ~ -U'"tter 
generates an interrupt signa.Lto the 3A cc 
via lead SINTO and the CHIF .J:..i.r.c:uit§_,_ The 
LR retains the character until it is 
replaced by another. For a continuous 
input stream with no gap between 
characters, the LB holds a character for 
three or four bit inter,als (from the 
middle of the last data bit, through one or 
two stop bits and one start bit, to the 
middle of the first data bit) and the L.~ 
bolds the character for one character 
interval. 

2. 25 A character that is to be sent 
from the 3A cc to a TTY is passed from the 
CHC'IL to the LB on leads CBOG10 th rough 
C87G10 under control of leads CLP.LBO ar.d 
CBXLBC. ,!_he CHCTL then activat~s· lea.JS 
~T~~the lNCTLJ.n the state where 
~e character will be tra.n91i.lled to J:he 
,'.ITYs. In this mode, the signal line is 
held in the space condition for one bit 
time. Then each bit of the LB is shifted 
CX\to the signal line in sequence. The 
signal line is returned to the mark 
condition for the two stop bits. At the 
end of the 10th- or 11th-bit time, the 
LNCTL circuits are returned to the rest 
state, the LB is gated to the LR, and lead 
I<DYG10 is activated. As the LB is shifted 
to the signal line, the signal line is 
shifted back into the LB. As a result the 
character that was sent over the sianal 
line is back in its original position in 
the LB wben the LB is gated to the LR. The 
3A CC can thus monitor the manr.er in which 
the character was handled by the TT'lC. 

LINE !' IMER (1 ~""TIM) 

· 2.26 A 308.118-kHz signal (LTIM01) is 
supplied on lead LTTBC1. This is the 
source of bit-timing signals for the LNCTL 
circui~s to process the TTY character. ,.The 
Lt-lCTL circuits contain a counter, the 
outputs of which can be optionally wire-1 to 
pr:>viiie 110- • 150-, 300-, 600-, an1 
1201)-BAOC transmission rates (See Circuit 
Note 109 for optional wiring infor~ation). 

LINE INTERFACE (LNIF) 

2.27 These circuits convert between 
EIA-lev~l signals at the port connectors 
ani lo1ic-level signals at thP. LNCTL 
cir=uits. correlation between the 
convertei signals is shown in Table A. 

MA!'O:D OR NONMATED ~ERATION - OPTIONS 3 
ANO II 

2.28 The description thus far aoolies 
to nonmated operation of the TTYC which is 
the usual mode. ':'he two controllers are 
affectei ty these modes in that a choice of 
CPs is available to provide the CRH', 
LNl'IM, and LNlr circuits. The CSIF an1 
L."n'l~ circuits are identical on each of th~ 
tw:> CPs. 'tl:>e LNIF circuit function 
pr9viously descrited is for the ~C200 ~P. 
The L~:rF circuits on the :C261 CP are 
modifiei co accommodate the mate 
arrange11ent. This will be described in 
ietail in another section of this co. rhe 
two CPs are pir compatible so that no unit 
wiring changes are reauired to provide 
either arrangewent. 

2.29 The tNCTL circuits can be 
optionally wirPd for 10- or 11-bit 
character operation. With 10-bi• 
Op!!rati:>n, the character contains one stoD 
bit. With 11-bit operation, the character 
contains two stop bits (See Information 
Note 30~). ~del 33 or 35 ......,~ O¼lerate 
with 11-rits ~ character at 111) BAUD. 

~~el To TT'!s are generally optl.oriecl°"to 
operate with 10-tits per character. 

,h__~fQ}IT_ CONNECTORS - _FS 3 :\NQ_E§..:!!. 

3. 01 :Each port has an associate('! CP 
connector, and line connector. These allo.., 
the flexibility of tailoring the TTYC 
output t:> a TTY type. The ports can be 
arranged in any combination. ~o unit 
wiring m~difications are reauired t:> 
ac:ommo1ate the different types of TTY. 
The '!"t'YC output is defined by the CP tyoe 
th9t is orovided in tne CP connector, an1 
by =onnections to the plug that mates ~ith 
th! line connector. oeeration of the TTYC 
port arranged for each type of TT-Y is 
described in 3.C2 throuqh 3.1u. 
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TABLE A 

SIGNAL COPRELAl'IONS 

~ 

I Received Data R0/40 - R3/70 FPA11 - FPOI1 
I r---------+---------
1 Transmitted Data S0/40 - SJ/70 TPA() - TPOO 
I 

AL0/40 - ALJ/71) SAll'A1 - SALMD1 I 

LOCAL EIA OUTPUT 

3.02 Four signals are exchanged with 
the EIA device. No CP is required for this 
output, because the LNIF circuits function 
at the EIA level. Leads S00/70, R00/70, 
and AL00/70 connect to the ~IA devices BA 
(transmitted data - to EIA device), BB 
(received data - from EIA device), and CF 
(loss of carrier or other alarm indication) 
leads, respectively, at the line connector. 

lOCl".L CUR~NT LOOP 

3.03 The CP connector is equipped with 
an AR17 CP, which provides level 
conversions between the LNIF EIA signals 
and a TTY that operates from a 20-mA 
current loop (eg, a model 35 TTY). A send 
loop, a receive loop, and an alarm loop 
connect the TTYC and the Tl'Y. The TTY is 
connected for full duplex, although the 
operation is actually half duplex in that 
send loop signals from the TTY are repeated 
by the TTYC on the receive loop. The send 
and receive loops share a coaunon battery 
lead. In the idle condition, the negative 
signal on the S00/70 lead is connected 
through terminals 14 and 11 of the line 
connector and its associated plug to 
terminal 9 of the CP connector. This turns 
on the PNP transistor on the AR17 that 
connects throua;h 470 ohms to terminal 3. 
l<eceive loop - current thus flows from 
-24 volts at line connector terTrinal 10, 
through the 'l"rY select magnet driver (SMD) 
and limiting resistor, through line 
connector terminal 2 and CP terminal 3, and 
through the AR17 limiting resistor and 
saturated PNP transistor to ground. When a 
character is to be printed, the TTYC will 
change lead S00/70 between positive and 
negative in the format shown in Information 
tote 304. This causes opens and closures 
of the TTY receive loop in the same format. 
The 'ITY decodes the loop signals and prints 
the proper character. 

3.04 The TTY send circuit is from 
-24 volts at terminal 10 of the line 
connector, through the signal regeneration 
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(SIG REGEN} circuit at the TTY, and through 
terminal 3 of the line connector to CP 
ter~inals 2 and 4 to the R00/7Q lead. rhe 
R00/70 lead is held negative (marking) when 
the TTY is no~ typing. A character typed 
at the TTY causes the SIG FEGE~ circuit to 
open anj close the send loop in the format 
shown in Information Note 304. When the 
send loop is open, CP terminal 4 is pulled 
positive by the AF17 by means of its 
+24 volt connection thro.,,•~ the 8200-, 
2200-, and isor-ohm resistors. ~e lcop 
opens and closures are passed to the TTYC 
line circuits via lead ROO/~O. 

3.05 The local copy diode 01, on the 
AR17 ci~cuit pack, allows for the printina; 
of a character which has been typed on th~ 
TTY keyboard. The NPN transistor conducts 
when the TTY signal regenerator opens for 
the space condition. This cuts off the PNP 
transistor and opens uo the T1'Y ree<?ive 
loop, for the space conr!i tion. 

3.06 The TTY alarm siqnal is a closar~ 
to the ~round supplied on line connector 
terminal 7. Ir, the alarm state, ~oand 
appears at terminal 8 of the line 
connector, wtich connects to the LNIF 
circuits via alarm lead AL00/70. 

RJ!!IIOTE OPERATION 

3.07 When the TTY is at a distance that 
exceeds the li~its for local operation (See 
Part 1 of Section III.)• it can be operated 
over a private telephone line with a 
108-type data set (DS). In this mode, a 
1080 data set is equipoed at the port CP 
connector. The mark/space conditions at 
lea3 S00/70 connect through line c-.>nn':!'Ctor 
(and its associated pluq) terminals 14 and 
2 to CP ter~inal 3. The 108 OS converts 
these to frequency shift data at C? 
ter~inals 15 a~d 16. These signals apoear 
at line conrector terminals 25 and 18, 
where they are available as ring and tip 
for a private telephone line. The 1080 
sends 3ata at 1270 kHz for a mark and 
107? kHz for a space. 

.. , 
I 

/ • ·--. 
\ 

• 
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• 

• 

• 
• 
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3.08 Received data at 2225 kHz for a 
mark and 2025 kHz for a space is converted 
to EI~ level at CP terminal 10. This 
connects to the· LNIF circuits via 
lead 1<00/70. 

3.09 The incaning signal is also 
monitored for its presence by the os. Loss 
of sig.nal results in CP terminal 7 goinq to 
ground, which is forwarded to the LNIF 
circuits as a port alarm by lead AL00/70. 

3.10 Provision must be made at the 
remote location for converting the 
frequency shift data to a form acceptable 
by the remote TTY. This can be 
accomplished with a DAS820D/DS108E 
arrangement if the remot-;;---TTY isa 
model 35. 

3.11 The 0S108D is at the T'!'YC end of 
the private line by convention. 
Operationally, the 1080 and 108E can be 
interchanged. The 108E must be arranged 
with options corresponding to those 
designated for the 108D in this event. The 
two types of data sets are pin compatible. 

3.12 With the options specified, the 
108-type data sets and the AR17 CP are pin 
compatible over the range of terminals 
used. This avoids wiring changes on the 
unit to select the desired interface • 

MATED OPERATION 

3.13 Mated operation allows two TTYCs 
to be interconnected such that a TTY 
connected to either is accessible from 
each. This arrangement is used for tr.e 
maintenance TTY cnannel in the No. 2? EES 
where TTYCO, powered from the A power bus, 
is mated to TTYC 1, powered from the B power 
bus. The local maintenance TTY connects to 
port O of Tl'YCO, while the remote 
maintenance TTY connects to port O of 
Tl'YC1. Information Note 305 shows the 
cross-coupling of two TTYcs. Two ports of 
each TTYC are involved in the 
interconnection, leaving two ports at each 
controller to connect Tl'Ys. An FC261 CP in 
each T':YC provides the LNIF circuits for 
mated operation. Space limitation on this 
CP dictates a further restriction. Port 1 
of each TTYC cannot receive data or alar;m 
signals and therefore should operate with 
receive only (RO) TTYs. 

3.14 The 3A cc is active with one of 
the mated controllers at a titre. For 
instance, a character outputted via TTYCO 
appears on lead TPAO and is passed to its 
TTYs on leads SOO/~O and S10/SSO. rhe same 
information on lead TPDO is fed to TTYC1 
LNIF circuits through leads S301S70 of 
'ITYCO and S20/S60 of TTYC1, and sent to 
Tl'Ys connected to TTYC1 via leads SCO/S40 
and S10/SSO. An input from the rTY at 
Tl'YC1 port 0- is passed through. leads ? 00/ 40 
and R20/00 of Tl'YC1 to lead RJ0/70 of 
Tl'YCO, where it is passed to the TTYCO 
signal line in the usual manner on lead 

FPDI1. Thus, the TTY at TTYC1 o~erates 11ia 
TTYCO. -Similar o~erations occur if the 
roles of TTYCO ar.d TTYC1 are interchangP1 
in the precPding description. Note that 
the TT'ls connected to the 'M'YC to which t~o 
3A CC is not communicating (ie, the standby 
mated TTYC) are accessible even when the 
standby TTYC is inoperable except for its 
LNIF an:i power circuits. In the event of a 
power or LNIF failure, the TTY connected to 
that TTYC is inoperable, but the TTY at the 
mated TTY will function. 

3.15 Any combination of local, rem:)te, 
EIA, and current loop TTY is allowed at the 
available ports of mated controllers 
subject only to the RO limitation at port 1 
as discussed in 3.13. 

~--LO:it!L.ft!:!12 AL.1' PMS - FS 5 

a.01 The TTYCO operates from the office 
+24 and -us volt power sources. Converters 
in the TTYCU derive +3 volts for the logic 
and -24 volts for the EIA circuits from 
these potentials. Unit power is controlle1 
by the power switch (PWPSW) which supplies 
-oa volts ~o the -24 volt converter 
(-24VCONV) arc +24 volts to the +3 volt 

converter (+:?VCCNV). A lamp in the Pt.Rs;. 
is lit for the power-on state. Direct 
connections supply -ua volts to the +3VCONV 
and +24 volts to the FB152 reference 
CP(REFJ. 

a.a~ :he +3VCCNV is a switching 
re1ulator that converts -48 volts to 
+3 volts at up to 5 amperes. The Fc2, CP 
(F!I,) :1nd REF circuits function with the 
+3VCONV to maintain its output in the range 
of 2.95 to 3.11 volts. Excursions outside 
this range will cause a power alarm (PAI 
si1nal to be generated by the +3VCONV. 
This •,rill illuminate the +3VCO~-V alarm LFO. 
The Pi siqnal follows the voltage output 
(ie, if the voltage returns to witt-in 
limits, the signal will cease), but the LED 
renains lit until the alarm is reset by 
qr.:>unding the NFJI. lead or tur:iinc;r off unit 
power. 

u.o~ If the overvoltage condition is 
sufficient (in excess of the PA limit but 
always less than 4.4 voltsl or if an 
OVE!rcurrent condition exists (6.6 amperes 
t1.2 amperes), a fuse alarm (FA) siqnal is 
generated by tPe +3VCQNV ~hich ~ill also 
shut do1o1T1. The converter is restart~ by 
turnina power off and back on ~hen the P~ 
con1ition is removed. 

~.OU A ~2-volt reference siqnal is 
generated by the ~FF c~rcuit for the 3-volt 
power regulation circuits. If this signal 
is detected to ce but of limits by the RE~ 
cir::uit, it will cause a PA. ":'~is P!I. will 
li;ht an LED on the FB152 CP. ':'he LEO can 
be extinguished when the trouble is clearei 
by ~o~eotarily c;rroundifg the NPA lea1. 
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4.05 The FIL circuit provides filtering 
for the 
potential. 
the ♦)VCONV 
the •3 volt 

+3 volt bus and monitors its 
The FIL circuit functions with 
via +3REF and +3REG to maintain 
bus within limits. 

4.06 The -24VCONV circuit contains two 
switching regulators that convert -48 volts 
to -24 volts. A separate -24 volt output 
(L-24 and R-24) Cdpable of 500 mA is 
provided for each Tl'YC in the unit. 
Independent overcurrent protection shuts 
down the appropriate regulator without 
a£fecting the other. 

4.07 The FALM and PALM circuits l~tch 
the FA 1 and PA 1 signals when they occur and 
operate the MJ and MN relays, respectively. 
A make-contact of each of these relays is 
connected across the +24 volt and fuse 
alarm buses when the TTYCU is equipped in a 
miscellaneous frame. The frame fuse alarm 
relay operates for either alarm condition. 
'Itle alarm signal is removed by turning the 
~TYC power off. If the cause of the alarm 
has been removed, the alarm relays will be 
released when power is restored. 

4.08 The FA1, PA1, PAT, and NPA nets 
are connected to the maintenance frame 
power unit for Tl'YCOs equipped in that 
frame. Circuits in the oower unit co,llect 
and . report alar111s. Grounding the NPA lead 
extinguishes the +3VCONV and P.EF LEDs in 
this frame. A reset key in the power unit 
provides this capability. The PAT1 lead is 
activated to test the ability of the 
+3VCONV to generate a PA. The PAT1 lead is 
controlled, and the conve·rter response on 
leads PA1 and NPAO is monitored, by the 
maintenance frame power unit circuit. 

SECTION III - REIERENCE DATA 

1 1 OORKING LIM.ITS 

1.01 TTY Loop Length: For current loop 
operation, the total loop resistance 
tetween the l'TYC port and the TTY machine 
should not exceed 40 ohms. The TTY machine 
should be arranged for 20-mA operation. 

1.02 EIA Operation: The cable 
connecting the 'lTYC to the E:IA machine 
shall not exceed 50 feet and shall have 
capacitance such that the sum of cable plus 
terminator capacitance does not exceed 
2500 picofarads measured between a signal 
lead and signal ground. 

2. FUNCTIONAL DESIGNATION§ 

2.01 ~cuit Pack Elements 

Designation 

FAI.M 

FIL 

Fage 8 

Fuse Alarm 

+3 Volt Reference and 

L/R CHCTL 

~g 

Filter 

Left/Right Channel 
Control 

L/R CBIF Left/Right Channel 
Interface 

L/R LNCrL 1..eft/Right Line Control 

L/R LNIF left/Right Line Interface 

L/R LNTIM Left/Right Line Timinq 

PALM Power Alarm 

REF +12 Volt Reference 

-2qvcoNV -us to -2~ Volt Converter 

2. 02 ~y/Lall'O 

~~~i.2n Meaning 

PWRs;,1 TTYCO Power Switch 

2. 03 fl~-• n Onits 

~i,:anati.5m 

PODS - P7DS 

POrTYIF 
P7rT'!IF 

+311CONV 

Meaning 

Cata Set for l'Orts O 
through 7 

TTY current Loop Interface 
Ports O throuqh 7 

-us to +3 Volt Converter 

3.01 c::>nverts the ASCII character 
rec-eive:3 from the 3A CC I/0 channel 
connection to serial, 10- or 11-bit, 
stairt-stop format 110-, 150-, 300-, 600-, 
or 1200-eAOD transmission rates and repeats 
the character over each enabled T':'Y port. 

3.02 converts the ASCII character 
re=eive:3 from a TTY to a format comcatible 
with the 311. cc 1/0 channel. 

3.03 Repeats the character received 
from one TTY port to all other enabled TTY 
ports. 

3.04 Provides a return message in 
response to each I/0 messaqe received from 
the 3A cc. The return message contains a 
character, if available, or TTYC status 
information. 

3.05 Provides an interrupt signal to 
the 3A cc at the end of each character 
re:::eive:I frOlll or sent to a TTY port. 

3~06 Provides current 
si~nals to each TTY port 
local operation. 

loop or Elli. 
designated for 

• 
• 
• 

• 

• 
• 
• 
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3.07 Provides for private line 
operation via 1oa-type data set for each 
Tl'Y port designated for remote operation. 

4.01 ~hen this circuit is listed on a 
keysh.eet. the connecting information 
thereon should be followed: 

(a) 3A Central Control Circuit -
SD-1C9 00-0 1. 

(b) Processor Frame Circuit -
SD-1C910-') 1. 

(C) Maintenance Frame Circuit -
SD-1C912-01. 

4.02 Refer to the information notes for 
typical TTY connections. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

OEP~ 5515-AAN-LEG 

5.01 Manufacturing testing requirements 
-a~ specified in the X-78888 specification • 

L1 lamp Cutler-Hammer Type GL - App Fig. , 

Q..._-~~ri..e~iQn of Changes 

0.1 Added operation at 110-, 150-. 300-, 
600-. and 1200-BAOD with 10- or 11-bit. 

0.2 Changed the method of generating local 
copy. 

0.3 Local copy ~ust be provided for at the 
re~ote end. In remote operation. the 
character received from the TTY is no 
longer echoed back to the far enrl. 
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