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a polling environment.

An EOT (or SOH) command will cause the terminal to treat
the next two characters (TAl and TA2) as a terminal
address. These two characters will be coded and checked
and if the proper address sequence is received, the
fourth character received will be decoded as a command
to the terminal. This four character sequence is pre-
sent for all communications commands. The fourth
character could be any of the several transmit commands.

The terminal will respond dependent upon whether the
transmit button has been pressed putting the machine in
the transmit mode. If it has not, the terminal will
send an EOT character back to the computer indicating
the fact that the terminal has no data to transmit. If
the operator has pressed the transmit button, then the
terminal will transmit a STX command (indicating the
start of text), TA2 (the second of the two terminal
addresses that were transmitted to it by the computer
in the fourth character command sequence), and the text
of the message that the terminal has to send. This
will be followed by an ETX (indicating the end of text)
and an LRC (longitudinal redundancy check character)
for parity checking by the computer.

The terminal remains in the transmit mode until the
response is received from the computer. If an error
was detected in transmission, the computer will send
back an NAK which will cause the terminal to send STX
and begin the transmission of the text again. If no
ACK command and the terminal will respond with an EOT
which will then unlatch both the computer and the ter-
minal from the communications. The on line light on the
terminal will be turned off and the machine will return
to its previous mode.

6.1.4.2 ENTER DATA COMMANDS

Figure 6.2 is a sequence response diagram for Enter Data
Commands from the computer. The first character communi-
cations sequence will be either an SOH or EOT. The
terminal will see a two character terminal address which
it will decode to determine if it is being addressed.

If so, it will decode the fourth character, the command
character. Upon receipt of an Enter Data Command and
detection of the correct address, the terminal will send
to the computer an ACK character. The computer will
transmit an STX character which would be used in those
commands which involve entering data on a specific line
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or character position on the line followed by the text
to be displayed. An ETX command follows the text and
then an LRC. The terminal will respond with an ACK
(acnkowledge) indicating receipt of the message and

the computer should respond to that with an EOT which
will remove the keyboard and the terminal from the
Enter Data condition. If an error was detected by the
controller it will respond with an NAK and the computer
may (via software) retransmit or terminate.

6.1.5 ERROR CONTROL

Vertical Parity

As each character is received from the nodem it is checked
for even parity. If a parity error is detected an error
flag is set and the character replaced by a CAN (\)
character. As each character is sent to the modem an

even parity is generated.

Longitudinal Parity

An accumulator is used to keep account of all input and
output data from the first character after an STX to an
ETX. This longitudinal accumulator is compared with the
first received character after an ETX (LRCC) and any
difference sets an error flag. During data transmission
the contents of the accumulator is transmitted as the
first character after an ETX.

Error Retransmission

If the error flag is set during receipt of data the con-
troller will respond with an NAK character after the
message is complete. The computer may be programmed to
cause retransmission upon detection of the NAK. '

If the computer responds to the receipt of a message

with an NAK the controller causes the message to be trans-
mitted. (This is only valid if the transmit command is

a XMIT SCREEN.)
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6.2 TELETYPE COMPATIBILITY SERIAL CONTROLLER

The DELTA 1 terminal with this controller operates with
the same communications dialogue as a TTY. It can
operate with either of two options -- Normal or Echo-
plex. It is designed to communicate with a remote
computer via a 103 serias Dataphone using either a pri-
vate line or the dial-up network. It may also be
connected to an acoustic coupler. The communications
are full duplex at 110 baud. (Up to 300 baud option-
ally available.)

6.2.1 ECHOPLEX MODE

In this mode the communications line is the only source
of data to be entered on the CRT. As each character is
typed on the keyboard it is transmitted to the computer.
The computer returns either the same character or an
error character (CAN, if a transmission error is detected)
and displays it. The display advances the cursor one
position. If a vertical parity error is detected on
receipt of a word the CAN character is also displayed.

For TTY compatible communications initiation of commands
from a remote source is not permitted.

6.2.2 NORMAL MODE

While the controller operates with a full duplex modem
in this mode data cannot be sent and received simul-
taneously. Received data is displayed (except control
characters) as it is received. The operator may
create a display and then after editing it transmit it
as a block to the remote computer. This action is
initiated by the operator depression of the XMIT key.

If the operator has selected the Conversational mode
the transmit command is a XMIT MESSAGE and the infor-
mation transmitted is that information from the previous
EOM symbol to the latest EOM symbol (typed by the
operator after creating the display).

If the operator has not selected Conversational mode
the transmit command is a XMIT SCREEN and all informa-
tion on the screen is transmitted (if also in a format
mode only variable data and new line characters are-
transmitted).
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For all transmissions the transmitted data is bracketed
- by an STX character and an ETX character.

For all receptions of data the detection of a parity

error (even parity) cause a CAN symbol (N\) to replace
the normal character. ‘

6.3 SERIAL INTERFACE (RS-232B)

6.3.1 GROUNDS

Circuit AA -- Protective Ground

This conductor shall be electrically bonded to the ter-
minal frame. It may be further connected to external
grounds as required by applicable regulations.

Circuit AB --Signal Ground

This conductor establishes the common ground reference
potential for all interchange circuits except circuit
AA (Protective Ground). In the data communication
equipment this circuit shall be brought to one point,
and it shall be possible to connect this point to cir-
cuit AA by means of a wire strap.

This wire strap can be connected or removed at the
installation, as may be required to meet applicable
regulations or to minimize the introduction of noise
into electronic circuitry.

6.3.2 DATA SIGNALS

Circuit BA -- Transmitted Data

Direction: From Terminal

Signals on this circuit are generated by the terminal and
are connected to the transmitting signal converter for
transmission to remote data processing equipment.

Ther terminal equipment holds Circuit BA in marking con-
dition during any time interval between characters or

words, or at such other times when no signals are to be
transmitted. '

The marking or spacing signal condition is held for the
total duration of each signal element.
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Circuit BB --Received Data

Direction: To Terminal Computer

Signals on this circuit are generated by the receiving
signal converter in response to data signals received
from remote equipment.

In half-duplex service, the receiving data set shall
hold marking condition on Circuit CA (Request to Send
in the OFF condition. Alternatively, in half-duplex
service, the Received Data circuit may be used to moni-
tor transmitted signals (e.g., for local copy).

A data set equipped for Transmit-Only service shall hold
Circuit BB in the marking condition at all times.

The marking or spacing signal condition shall be held
for the total duration of each signal element.

6.3.3 CONTROL SIGNALS

Circuit CA -- Request to Send

Direction: From Terminal

Signals on this circuit are generated by the terminal
equipment to condition the local data set to transmit.
For example, if the data set contains a modulator, the
carrier signal shall be transmitted during the ON condi-
tion of Circuit CA.

The ON condition is maintained whenever the terminal
equipment has information ready for transmission or
being transmitted. The signal converter shall transmit
all data on Circuit BA (Transmitted Data), while the
ON condition is maintained on Circuit CA, Circuit CB
(Clear to Send), and Circuit CC (Data Set Ready).

In half-duplex service, the OFF condition shall hold the
data set in the receive-data condition, and the ON condi-
tion shall hold the data set in the transmit-data condition.
The above conditions shall be established without regard

to signals on Circuits BA (Transmitted Data) and BB
(Received Data).

On a multipoint communication channel which may succes-
sively carry data signals transmitted by several data
communication equipment stations, Circuit CA shall be
used by each data processing terminal to condition its
local data set to transmit.
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Circuit CB =-- Clear to Send

Direction: To Terminal

Signals on this circuit are generated by the transmitting
data set to indicate that it is prepared to transmit data.
The ON condition is a response to the ON condition on
Circuit CA (Request to Send), delayed as may be appropri-
ate to the data communication equipment for establishing
a communication channel to a remote data processing ter-
minal. When Circuit CA is turned OFF, Circuit CB shall
be also turned OFF.

In Receive-Only service, the data set shall hold Circuit
CB OFF at all times.

In Transmit-Only or Full-Duplex service, if the data com-
munication equipment is arranged to be in transmit condi-
tion at all times, then Circuit CB shall be held in the
ON condition at all times.

Circuit CC -- Data Set Ready

Direction: To Terminal

Signals on this circuit are generated by the local data
set to indicate that it is ready to operate.

The OFF condition shall be used to indicate either:

A. Any abnormal or test condition which disables
or impairs any normal function associated with
the class of service being furnished.

B. That the communication channel is switched to
an alternate means of communication (e.g., al-
ternate voice telephone).

C. That the local data set is not connected to a
communication channel (i.e., the data set is
"on hook").

The ON condition shall appear at all other times.

This circuit shall be used only to indicate the status
of the local data set. The ON condition shall not be
interpreted either as an indication that a communication
channel has been established to a remote station or the
status of any remote station or equipment.
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6.3.4 ADDITIONAL CONTROL SIGNALS

Additional interchange circuits may be required in some
systems:

Circuit CD -- Terminal Ready

Direction: From Terminal

Signals on this circuit are used to control switching of
the signal converter to the communication channel. The
ON condition causes the signal converter to be connected
to the communication channel. However, if the station
is equipped only for call origination by means external
to this interface (e.g., manually or an automatic call
origination unit), then the ON condition serves only to
maintain the connection established by these external
means. When the station is equipped for automatic
answering of received calls, connection to the line may
be arranged to occur only in response to a ringing signal.

The OFF condition removes the signal converter from the
communication channel, for such reasons as:

A. Freeing the line for alternate use (e.g., voice
or use by other terminal stations).

B. Permitting use of the data processing terminal
equipment for an alternate function.

C. Terminating a call (i.e., going "on hook").

The OFF condition shall not disable the operation of
Circuit CE (Ring Indicator).

Circuit CF -- Data Carrier Detector

Direction: To Terminal

Signals on this circuit are used to provide an indication
that the data carrier is being received. When the data
carrier is lost because the transmitting signal converter
is turned OFF or because of a fault condition, the OFF
condition follows after an appropriate guard time delay.

In Half-Duplex service where the signal converter is
arranged for local copy (see Circuit BB, Received Data),
Circuit CF may respond to carrier signals from either
the local or remote transmitting signal converter.

The ON condition indicates reception of the data carrier.
The OFF condition provides an indication of the end of
present transmission activity or a fault condition.
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6.3.5 ELECTRICAL SIGNAL CHARACTERISTICS

The maximum open-circuit voltage to either Circuit AA
(Protective Ground) or Circuit AB (Signal Ground) on any
interchange circuit shall not exceed 25 volts, and the
maximum short-circuit current flow between any two con-

ductors (including grounds) shall not exceed one-half
ampere.

For Circuit BA (Transmitted Data) and Circuit BB (Received
Data), the signal shall be considered in the marking con-
dition when the voltage on the circuit is more negative
than minus three volts with respect to Circuit AB (Signal
Ground) , and the signal shall be considered in the spac-
ing condition when the voltage is more positive than

plus three volts with respect to Circuit AB (Signal Ground) .
During transmission of data, the marking condition shall
be used to denote the binary state ONE (e.g., hole punched
in paper tape), and the spacing condition shall be used

to denote the binary state ZERO. Note that marking is

the normal condition on a data circuit when no signals

are present.

SUMMARY OF DATA CIRCUIT INTERFACE TERMS

Binary state ONE ZERO
Signal condition Marking Spacing
Voltage Negative Positive
Paper tape Hole No hole

The control function shall be considered ON when the volt-
age on the circuit is more positive than plus three volts
with respect to Circuit AB (Signal Ground), and shall be
considered OFF when the voltage on the circuit is more

negative than minus three volts with respect to Circuit AB
(Signal Ground).

SUMMARY OF CONTROL CIRCUIT INTERFACE TERMS

Control function OFF ON
Voltage Negative Positive

The operation of the circuitry that receives signals
from an interchange circuit shall be dependent only on
the signal voltage, as specified above, and should,
therefore, be insensitive to the rise time, fall time,
presence of signal overshoot, etc. The design of this
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circuitry shall minimize the effects of any circuit time
constants which would delay the circuit response, thus
introducing time distortion in the signals.

The terminating impedance at the receiving end of an
interchange circuit shall have a DC resistance of not
less than 3000 ohms or more than 7000 ohms, and the olt-
age in open-circuited condition shall not exceed two
volts. The effective shunt capacitance at the receiving
end of a signal interchange circuit, measured at the
interchange point and including any connecting cable,
shall not exceed 2500 picofarads.

The source impedance of the sending end of an interchange
circuit is not specified. '

For both data circuits and timing signal circuits (Cir-
cuits BA, BB, DA, DB, DC, and DD), neither the rise time
nor the fall time, through the six volt range in which
the signal condition is not defined, shall exceed three
per cent of the nominal duration of a signal element.
The circuitry used to generate a signal voltage on an
interchange circuit shall meet this specification with
any receiving termination which complies with the pre-
ceding section.
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7.0 PARALLEL INTERFACE CONTROLLER

The DELTA 1 can be provided with a parallel interface
controller which permits connection of a number of
different types of parallel devices (mini computers)
to the DELTA 1. It provides a means of receiving in-
put data, sending output data, interpreting a device
address, and generating an interrupt address all on
separate lines. It is organized to permit all of
these functions to be separate or "or'd" together to
permit the controller to accept and transmit data di-
rectly from the party line of a peripheral computer.

The data, address, and control signals are designed to
have the characteristics of the DELTA 1 controller
party line. Figures 7.1 and 7.2 describe the word
parallel, character serial communications flow.

7.1 PARALLEL CONTROLLER I/0 BUS

The parallel controller I/O cable consists of a number
of lines grouped according to function.

Data Bus

DILOXN -- Input Data Lines. These lines are used to
transfer data from a peripheral to the
DELTA 1. These lines can be jumpered to
the DOLOXN lines if the peripheral has a
party line data bus. They may also be
connected to the ADROXN and/or interrupt
address data on its party line data bus.
DILOON is parity, DILOlIN and DILO7N is
MSB.

DOLOXN -- Output Data Lines. These lines are used
to transfer data from the DELTA 1 to the
peripheral. (x = 0 to 7 where 0 is parity,
1l is LSB and 7 is MSB)

Address Bus

ADROXN -- Device address. These lines are interro-
gated by the parallel controller (a speci-
fic code) at the time an ADRSYN signal is
available.

IADROXN - Interrupt address. These lines are trans-
mitted to the peripheral (a specific code)
when an IUACKN is true.
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Control Bus

INCKN --- Input Clock. This signal causes the data
on the DILOXN to be transferred to the
controller.

OUTCKN =-- Output Clock. This signal causes the data
on the DELTA 1 party line to be transferred
to the DOLOXN lines.

ADRSYN -~ Address sync clock. This signal causes the
contents of the ADROXN lines to be interro-
gated for a specific code.

INST ---- Input Strobe. This signal is "and" ed with
the INCKN and OUTCKN to permit synchroniz-
ation fo data transfers.

IURN ---- Interrupt request. This signal is trans-
mitted by the controller upon operator
action and causes the generation of an
INTEN if the INTKN is not true.

IUACKN -- Interrupt acknowledge. This signal is
received by the controller when the peri-
pheral has responded to an interrupt.

IARN ---- Interrupt address request. This signal
is received by the controller and causes
the wire selected interrupt address to
appear on the IADROXN lines.

Since the use of this parallel interface controller will
cover many peripherals, it is suggested that to obtain

a specific interface for a peripheral the user contact

a DELTA sales engineer.
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FIGURE 3
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FIGURE 5.5
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FIGURE 6.1

SEQUENCE/RESPONSE DIAGRAM FOR TRANSMIT DATA COMMANDS FROM THE COMPUTER
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FIGURE 6.2

SEQUENCE/RESPONSE DIAGRAM FOR ENTER DATA COMMANDS FROM THE COMPUTER
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FIGURE 7.1

SEQUENCE/RESPONSE DIAGRAM FOR TRANSMIT DATA COMMANDS FROM THE COMPUTER
VIA A PARALLEL INTERFACE
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FIGURE 7.2

SEQUENCE/RESPONSE DIAGRAM FOR ENTER DATA COMMANDS FROM THE COMPUTER
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TABLE

5.1

PARTY LINE I/O CONNECTOR

CONNECTOR

NAME DESCRIPTION PIN
IDIBON DATA BIT 0 (parity) A
IDIBON-R RETURN L
IDIBLIN DATA BIT 1 (LSB) B
IDIB1N-R RETURN M
IDIB2N DATA BIT 2 C
IDIB2N-R RETURN N
IDIB3N DATA BIT 3 D
IDIB3N-R RETURN P
IDIB4N DATA BIT 4 E
TDIB4N-R RETURN R
IDIBSN DATA BIT 5 F
IDIB5N-R RETURN ]
IDIB6N DATA BIT 6 H
IDIB6N-R RETURN T
IDIB7N DATA BIT 7 (MSB) J
IDIB7N-R RETURN U
VRCERN ERROR K
VRCERN-R RETURN \'4
INCKIN INPUT CLOCK W
INCKIN-R RETURN a
INCKOTN OUTPUT CLOCK X
INCKOTN-R RETURN b
DATAVLN DATA AVAILABLE Y
DATAVLN-R RETURN c
INTRN INTERRUPT RESET 2
INTRN-R RETUYRN d
CKRN CLOCK RESPONSE e
CKRN-~R RETURN h
XMITEN XMIT ENABLE f
XMITEN-R RETURN j
COMEN COMMAND ENABLE k
COMEN-R RETURN P
RESETN RESET 1
RESETN-R RETURN r




TABLE 5.1 (CONT.)

PARTY LINE I/O CONNECTOR
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NAME DESCRIPTION CONNECTOR PIN
XMITSWN XMIT SWITCH m
XMITSWN-R RETURN s
PRINTSWN PRINT SWITCH DD
PRINTSWN-R RETURN t
READSWN READ SWITCH n
READSWN-R RETURN u
SENDEN SEND/RECEIVE EE
SENDEN-R RETURN \
VCCPL +5 VOLTS HH
GNDPL 0 VOLTS POWER RETURN JJ
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TABLE 7.1

PARALLEL INTERFACE CONNECTOR

NAME DESCRIPTION CONNECTOR PIN
DILOON DATA INPUT BIT 0 (parity) PIl A
DILOON-R RETURN PIl L
DILOIN DATA INPUT BIT 1 (LSB) PIl B
DILO1N-R RETURN PIl M
DILO2N DATA INPUT BIT 2 PIl C
DILO2N-R RETURN PIl N
DILO3N DATA INPUT BIT 3 PI1 D
DILO3N-R RETURN PI1l P
DILO4N DATA INPUT BIT 4 PI1 E
DILO4N-R RETURN PIl R
DILOSN DATA INPUT BIT 5 PIl F
DILOS5N-R RETURN PIl (]
DILO6N DATA INPUT BIT 6 PIl H
DILO6N-R RETURN PI1l T
DILO7N DATA INPUT BIT 7 PIl J
DILO7N-R RETURN PIl U
DOLOON DATA OUTPUT BIT 0 (parity) PIl K
DOLOON-R RETURN PIl \V4
DOLO1IN DATA OUTPUT BIT 1 (LSB) PIl W
DOLO1N-R RETURN PIl a
DOLO2N DATA OUTPUT BIT 2 PIl X
DOLO2N~-R RETURN PIl b
DOLO3N DATA OUTPUT BIT 3 PIl Y
DOLO3N-R RETURN PIl c
DOLO4N DATA OUTPUT BIT 4 PIl Z
DOLO4N-R RETURN PIl d
DOLO5N DATA OUTPUT BIT 5 PIl e
DOLO5N-R RETURN PI1 h
DOLO6N DATA OUTPUT BIT 6 PIl £
DOLO6N-R RETURN PILl Jj
DOLO7N DATA OUTPUT BIT 7 (MSB) PIl k
DOLO7N-R RETURN PIl P
INCKN INPUT CLOCK PIl 1
INCKN-R RETURN ' PIl r




TABLE 7.1 (CONT.)

PARALLEL INTERFACE CONNECTOR

Delta
A Data
Systems

Corporation

NAME DESCRIPTION CONNECTOR PIN
OUTCKN OUTPUT CLOCK PIl m
OUTCKN-R RETURN PT1 s
DATAVLN DATA AVAILABLE SENSE LINE PI1 DD
DATAVLN~R RETURN PT1 u
INST INPUT STROBE PI1 n
INST-R RETURN PI1 t
VCCPI +5 VOLTS PI1l HH
GNDPI GROUND PI1 JJ




Delta
Data

Systems
Corporation

TABLE 7.1 (CONT.)

PARALLEL INTERFACE CONNECTOR

. DESCRIPTION

NAME CONNECTOR PIN
ADROON ADDRESS DATA BIT 0 (LSB) PI2 A
ADROON-R RETURN PI2 L
ADROIN ADDRESS DATA BIT 1 PI2 B
ADRO1N-R RETURN PI2 M
ADRO2N ADDRESS DATA BIT 2 PI2 C
ADROZN-R RETURN PI2 N
ADRO3N ADDRESS DATA BIT 3 PI2 D
ADRO3N-R RETURN PI2 P
ADRO4N ADDRESS DATA BIT 4 P12 E
ADRO4N-R RETURN PI2 R
ADRO5SN ADDRESS DATA BIT 5 PI2 F
ADRO5SN-R RETURN PI2 S
ADROG6N ADDRESS DATA BIT 6 PI2 H
ADRO6N-R RETURN PI2 T
ADRO7N ADDRESS DATA BIT 7 PI2 J
ADRO7N-R RETURN PI2 U
IADROON INTERRUPT ADDRESS BIT 0 PI2 K
IADROON-R RETURN (LSB) PI2 \%
IADROIN INTERRUPT ADDRESS BIT 1 PI2 W
IADROIN-R RETURN PI2 a
IADROZN INTERRUPT ADDRESS BIT 2 PI2 X
IADROZN-R RETURN PI2 b
IADRO3N INTERRUPT ADDRESS BIT 3 PI2 Y
TADRO3N-R RETURN PI2 c
IADRO4N - INTERRUPT ADDRESS BIT 4 PI2 Z
IADRO4N-R RETURN PI2 d
IADROS5SN INTERRUPT ADDRESS BIT 5 PI2 e
TADROSN-R RETURN PI2 h
IADRO6N INTERRUPT ADDRESS BIT 6 PI2 £
IADRO6N-R RETURN PI2 j
IADRO7N INTERRUPT ADDRESS BIT 7 PI2 k
IADRO7N-R RETURN PI2 P
ADRSYN ADDRESS SYNC CLOCK PI2 1
ADRSYN-R RETURN PI2 r




TABLE 7.1 (CONT.)

PARALLEL INTERFACE CONNECTOR

Delta
Data
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Corporation

NAME DESCRIPTION CONNECTOR PIN
IURN INTERRUPT REQUEST PI2 m
IURN-R RETURN PI2 s
IUACKN INTERRUPT ACKNOWLEDGE PI2 n
JUACKN-R RETURN PI2 t
IARN INTERRUPT ADDRESS REQUEST PI2 DD
IARN-R RETURN PI2 u
INTKN INTERRUPT ENABLE REQUEST PI2 EE
INTKN-R RETURN PI2 v
INTEN INTERRUPT ENABLE TRANSMIT PI2 FF
INTEN-R RETURN PI2 A




