
























































conform to those outlined in Electronic Industries
Association Standard RS-232A. These char-
acteristics are described briefly in the following
paragraphs.

The eight Transmit and ten Receive
Circuits are considered Control Circuits. A
control signal is in the ‘‘ON’’ condition when
the voltage on the circuit is more positive than
+3 volts with respect to signal ground and the
signal is considered in the ‘‘OFF’’ condition
when the voltage is more negative than -3 volts
with respect to signal ground.

The maximum open-circuit voltage to either
Protective Ground or Signal Ground on any inter-
change circuit should not exceed 25 volts, and
the maximum short-circuit current flow between
any two conductors (including grounds) should
not exceed one-half ampere.

The terminating impedance of the receiving
end of interchange circuits should have a d-c
resistance of not less than 3000 ohms, and the
voltage in open-circuited condition should not
exceed -2 volts. The source impedance of the
sending end of interchange circuits is not spec-
ified.

Description of Data Set 404B1 Signals

The eight Transmit circuits in the interface
are provided in two signaling ‘‘channels,” A
and B. At any given time, Channel A will send
one of five signaling tones and simultaneously,
Channe! B will send one of five signaling tones.
These will be turned ON by interface leads Al,
2, 3, 4 and Bl, 2, 3, 4. The fifth tone will be
sent in Channel A, if none of the four ‘‘A’’ inter-
face leads are turned ON. Similarly, a fifth tone
will be sent in Channel B when all the “B”’
interface leads are OFF. Thus, five signal out-
puts are presented at the receiver for each
channel for a total of ten Receive outputs. If
two or more transmit circuits are turned ON in
either channel, no tone will be transmitted for
that channel and, of course, all five Receive
outputs for that channel will be OFF at that time.

This arrangement, then, accepts and de-
livers a restricted two out of ten code allowing
for twenty-five possible symbols. These control
signals can be sent in both directions simul-
taneously since the voice frequency coordination
channel is full duplex.

A character input to the transmitter con-
sists of a positive potential applied to one lead
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in one or both of the two groups of transmitting
leads for not less than 25 milliseconds followed
by a period of not less than 15 milliseconds
when all transmitting leads are held at a negative
potential. The total time of these states repre-
senting one character must not be less than 50
milliseconds. A received character is delivered
as a positive potential on one lead in each of
two groups of control leads approximately 12
milliseconds after the multifrequency signal
is received and persists until after the input
is removed. Character synchronization of the
receiving business machine 1is achieved by
making use of the return to negative of all
receiving leads between characters.

Power Requirements and Physical Characteristics

Commercial ac power is fed to the wide-
band data station through a ten-foot detachable
3-wire power cord. The cord has a 3-wire plug
for connection to a customer-provided 105-129
volt, 60 0.6 cycle source not under switch
control. It should be on the same ac circuit
which serves the associated business machine
equipment so that the same ground bus is used
for both. This is necessary to prevent impulse
noise potentials which might otherwise develop
between grounds.

The power requirements, dimensions and
weight of the individual units that make up the
wideband data stations are listed below. The
wideband data station cabinet is finished in
two-tone grey.

Power
Item Requirements Dimensions Weight
Wideband Data 24" H 24 1bs.
Station 247 W
Cabinet - 12’ D
(KS20018L3)
Wideband Data 18’ H 17 1bs.
Station 247 W
Cabinet - 12’ D
(KS20018L.2)
Data Set 26 Watts 6’’H 23 lbs.
303-Type 17’ W
10’ D
Data Aux- 20 Watts 6’’H 16 lbs.
iliary Set 10”7 W
806B-Type 97’ D



Controls Accessible to the Station Attendant

Data Set (Powered 6’ H 15 lbs.
404B1 from 806B) 117 W

10"’ D The Data Auxiliary Set 804Al is normally

used to set up a data call. The unit includes

Data Aux- (Powered 45" H 7 lbs. a telephone set and six buttons and is shown on
iliary Set from 806B) 9" W figure 7. It is located conveniently for the
804A1 9” D customer.
Data Aux- 16 Watts 6 H 20 lbs.
iliary Set 17’ w There are six buttons, as described below.
809B1 10” D They are listed in order from left to right:

Figure 7 Data Auxiliary Set 804A1

circuit Local Test control is in the ON
condition, the lamp associated with this
button is lit. It also lights for Remote Test.
When any other button is pressed, the button

1. This button is spare and will normmally be
blocked up. If point-to-point ringing is needed
and a button is required, this button will be
used.

. Local Test Button —a locking button that
allows the station attendant to loop both
the wideband data set and the voice-
band data sets on the telephone line side.
This permits the business machine equip-
ment to send to itself through the data set
for local testing. When this button is de-
pressed, or when the high-speed interface

16

. Wideband Data Lamp — button

releases.

. Auto Answer — a locking button that selects

automatic answering feature if provided.

is blocked.
When lamp is lit, it indicates that wideband

data system is operable.



5. Talk Button — a locking button that should
be depressed to talk on the voice frequency
coordination circuit. This button is released
when any other button is pressed. Placing
the stationin the Talk mode prevents the trans-
mission of wideband data, when Data Sets
404B1 are being used for transmission of
low speed control signals. The Telephone
Company can wire the station so that simul-
taneous transmission of voice and wideband
data can take place when 404B1l’s are not
needed. However, the Talk button must still
be depressed.

6. Data Button — a non-locking button that is
pressed to place the wideband data station
in the data mode when Data Sets 404B1 are
provided. This button is pressed until its
associated lamp (undet the button) lights.
If the data set is arranged for the simulta-
neous transmission of voice and wideband
data, this button need not be depressed.

Special Government Application — 50 Kilobits
per second, Balanced Interface

Variations of the standard 303C-type
data set are available to provide for 50 kilobit
per second operation with a balanced interface
for use with government cryptographic equipment.
Regenerators forthese signals are also available.
The same Bumdy plug and shield mentioned
under the description of the High-Speed interface
is used. Pin assignments for the data set con-
nector are as follows: Pins E and K — Send Data,
Pins C and D — Receive Data.

The interface circuits are balanced elec-
trically. Impedance is 135 ohms. The level of the
Send Data Signal at a terminal data set is ex-
pected to be 0 dbm t6 db into 135 ohms. The
Receive Data Signal level is 0 dbm 0.6 db into
135 ohms.

No clock signals are exchanged betweenthe
government equipment and the data set for these
applications. The data set accepts the serial
isochronous bit stream at 50 kilobits per second
and delivers this stream without a clock at the
receiving end of the circuit. There are some ap-
plications where scramblers and regenerators
may be used.

Differences at Interface from ‘‘Model Shop’’ or

“Interim’’ Units

There are a few minor differences at the
interface that exist between the Standard 303-
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type Wideband Data Station equipment described
herein and the ‘‘Model Shop’’ or ‘‘Interim’’
X303A-type equipment which was described in
the Technical Reference dated October 1964
and Supplement 1 dated July 1965. These
differences consist of the addition of new control
functions, Ring Indicator and Data Terminal
Ready, to the high-speed connector and in a
different Synch recovety circuit used in the
Data Set receiver.

The functions DTR and RI are assigned
to the high-speed data set connector for use
where calls are answered automatically by means
of the Data Auxiliary Set 804Al. (We foresee
few applications.) In order to make room on the
connector, the outer conductors of pin F and pin
M were assigned to the Ring Indicator and Data
Terminal Ready functions. The center conductors
are still used for their original functions, Data
Set Ready and AGC Lock. If the new functions
are not needed (which is the more likely case)
no harm will come from plugging in a connector
with these shield conductors grounded. (Business
machines designed to operate with the Data Set
301B are compatible with the Data Set 303-type
interface also.)

The behavior of the two Synch recovery
schemes are compared below:

Standard 303-Type

This Synch recovery circuit has a crystal
oscillator with an idling rate which is .05%
above the nominal data rate. It is designed
to recover clock from a data train that does not
depart by more than .01% in bit rate from nominal.
The receive clock has an operating lock-in range
of .03% of the data rate. The transmit clock
frequency is controlled to an accuracy of .01%.

It takes about 3000 bits of ‘‘random’’
data to pull the receive clock into synchroniza-
tion. The receive clock can bridge gaps in line
signal for about 500 bits before it drifts off
frequency enough to cause data errors when the
line signal is resumed. There is an output from
the Serial Clock Receive lead at all times as
long as ac power is ON. '

Earlier ‘‘Model Shop’’ or ‘‘Interim’’ X303A-type

There is no clock output from the Serial
Clock Receive lead before data is received
since there is no free running oscillator. Rather,
a high Q tuned circuit is employed. It takes



about 30 bits of data to synchronize with the
transmit clock which is .01% accurate. Receiver
clock can bridge line signal gaps of about 30

bits before it drifts off frequency far enough

to cause data errors when data is resumed.

Theory of Operation of 303-type System

In service involving group and supergroup
facilities, the wideband data system plan is to
operate with baseband signals at the input and
output of each transmission facility. This re-

quires that the dc and low frequency components

of the data signal be removed to facilitate trans-

mission through the transformers and other

blocking circuits that are encountered. Also,

dc and low frequency components of the data

signal must be removed to prevent interference

with the vestigial sideband method of trans-

mission employed by these facilities. The VSB

carrier is transmitted at a low level and must

be recaptured at the demodulator, both in fre-
quency and phase, without interference from
extraneous signals. In half-group service, VSB
modems are used at the data stations,thus
necessitating the removal of dc for this case
also.

The dc is removed in the baseband trans-

mitter of the wideband data set. The polar data

signal is passed through a simple R-C high

pass filter circuit where a cutoff at four percent

of the maximum bit rate removes the dc component

and about one-eighth of the ac spectral energy.

The signal transmitted to the line has been

termed the restored polar line signal. While this

signal has little low frequency content, the
transmission facilities are controlled sufficiently

at the low frequency end to prevent nonlinear
phase effects from distorting data signal com-
ponents lying within three octaves of the trans-
mitter cutoff.

The dc is restored by a regenerative

slicer arrangement as shown in figure 8. The

dc reinsertion circuit is a low pass R-C con-

figuration having a cutoff frequency to match

the one at the transmitter. The waveforms have

been drawn for ideal signals. The principle

applies equally well to band limited signals.

The slicer output is a binary polar signal.

The receiving low pass filter is shaped

in the passband region to provide the well known

Nyquist rolloff for the overall data signal

spectral density characteristic. Fifty percent
raised cosine rolloffs are used in applications
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SLICER

PRINCIPLE OF D-C RESTORATION

FIGURE 8

involving band limiting carrier facilities while
100% rolloffs are used in nonband limited
applications involving repeatered cable circuits
or T1 carrier

Data Set 303-Type Coding

The Data Set 303-Type is coded with a

suffix letter to denote the speed capability and

a numeral to designate the specific combination
of features that are provided by means of plug-in
circuit boards. There are 4 lettered clock speeds
at present (B through E) and 16 suffix numerals
which denote combinations of features irrespective
of speed. The signaling rates and suffix letters
are listed below:
Data Signaling Rate Suffix Letter
19.2 kilobits/second
50 kilobits/second
230.4 kilobits/second

200 kilobits/second

B
C
D
E

The features available are listed below
along with some comments relating to situations
where the features are required. There are no
suffix numerals in this list because the numbers
denote combinations of features. Suffix numbers
are obtained by referring to figure 9 and following
the procedure given just ahead of the figure.

Feature Comment

Magnetic Tape machines and
computers require synchro-
nous data sets. Synchro-

Synchronous



Nonsynchronous

Internal Clock

External Clock
50% Rolloff Filter

100% Rolloff Filter

Unbalanced Inter-
face

Scrambler

nous data sets can be op-
erated nonsynchronously but
nonsynchronous data sets

cannot be operated syn-
chronously.
Facsimile machines nor-

mally use nonsynchronous
data sets.

It appears that most syn-

chronous  business ma-
chines will require the
clock in the data set.
A data set equipped

with a clock — the ‘‘Internal
Clock’ feature — can op-
erate as an ‘‘External
Clock’ data set by strap-
ping option. The reverse
is not true (unless, of
course, a clock board is
obtained and inserted).

See above.

Used where band limited
facilities such as N or L
carrier are used in the trans-
mission path, particularly
in group band service. For
supergroup service, the 100%
rolloff filter is required on
all facilities for the time
being and until a standard
modem replaces the X-130A.
Half-group service always
requires the 50% filter.

Used with nonband limited
facilities such as nonloaded
cable or T carrier. The
100% filter is required in
all cases with supergroup

"facilities as mentioned
above.
The unbalanced interface

is used for all applications
except for special 50 kb/s
government arrangements
covered on the following
pages.

The scrambler is required
for all synchronous applica-
tions except for special 50
kb/s government arrange-
ments covered on the fol-
lowing pages.
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Special Government 50 kb/s Applications for

Encrypted Data

Note: In applications using the 303-type
Data Set for encrypted speech, a Digital Rec-
ognizer and circuit switcher will be employed
to direct high-speed digital data to the wideband
facilities and signaling and supervisory tones
to the voice coordination channel.

Feature

Synchronous
Nonsynchronous

Scrambler
No Scramb ler

Internal Clock

Balanced Inter-
face

50% Rolloff Filter
100% Rolloff Filter

Comment

Gov’t 50 kb/s encrypted
systems can use nonsyn-
chronous data sets for long
haul 2 point systems but

require synchronous data
sets that are used as sig-
nal regenerators in some
applications.

Gov’t 50 kb/s encrypted sys-
tems that require synchro-
nous data sets, (see above),
may in some cases operate
without scramblers, since
the data is already random.
In some encrypted applica-
tions, however, the scrambler
may be required to keep the
data set AGC stabilized
where fast system start-
up is required.

Gov’t 50 kb/s encrypted
systems that require syn-
chronous data sets will

use the ‘“‘Internal Clock?”’
feature.
Gov’t 50 kb/s encrypted

systems require the Bal-
anced Interface.

Gov’t kb/s encrypted sys-
tems use the 50% rolloff
filter where band limited
facilities such as L or N
carrier are used in the trans-
mission path. They use
the 100% filter with non-
band limited facilities such
as nonloaded cable or T
catrier.



Figure 9 may be used to select the proper of the square. Connect the top and bottom features

suffix number, after all desired features are known. desired with an imaginary vertical line. Do the
Figure 9 is used as follows: Select the desired same with left and right sides and connect with a
feature from the top, bottom, left and right sides horizontal line. The lines will cross in the box

that contains the propet suffix numbet.

(COMMERCIAL) . (SPL - GOV'T)
UNBALANCED BALANCED
INTERFACE INTERFACE
A
~
NON ) 1
SYNCHRONOUS
10 9 NO
SCRAMBLER
INTERNAL <
CLOCK
6 5
SYNCH
S ; > SCRAMBLER
14 13
EXTERNAL 2 /
CLOCK
NO
18 v SCRAMBLER
N
N—— —V N——
100% 50% ROLLOFF 100%
ROLLOFF FILTER ROLLOFF .
FILTER FILTER % Codes for special 50 kb/s
: encrypted systems for gov't.

FIGURE 9 USEFUL FOR OBTAINING SUFFIX
NUMBER WHEN DESIRED FEATURES
ARE KNOWN. - SEE TEXT.

20



{5




