







































































































































































CHAPTER 6

DELTA 5000 CODE SET

The United States of America Standard Code for Information Interchange
is the basic code set used for all communications between processors,
and peripherals, and Delta 5000 remote display systems. This code
approved by the United States of America Standards Institute, is a
seven bit code.

Figure 6-1 shows the normal 128 characters of the 7-bit ASCII code.
Figure 6-2 shows the character codes for lower case option.

Figure 6-3 shows the codes for the control function, which are
performed if the preceding character entered was an SO. A lower case
code entered into a unit equipped for upper case only will cause

the equivalent upper case character to be displayed as shown

in Figure 6-1. Subsequent transmission of data from memory will

send out the lower case codes that were entered.

SINGLE CONTROL CHARACTER FUNCTION

Table 6-1 lists all the single control characters (i.e., control

characters which require no SO characters to precede them) and

associated functions. Figure 6-2 shows the codes for these

single characters. The code chart position refers to the column
and row positions in Figures 6-1 through 6-3.

Table 6-1. Single Control Character Functions

CODE
CHART
CHARACTER POSITION FUNCTION
NULL 0-0 This character is ignored by the I/O and
used to waste time.
STX 0-2 Signifies to the communications Interface
(Start of Text) that all subsequent data is text. It is
transmitted by the Delta 5000 as the first
character of a block in TYPE mode.
ETX 0-3 Signifies to the Communications Inter-
(End of Text) face that the block of data transmitted
or received is complete. It is transmitted
by the Delta 5000 as the last character of
a block in TYPE MODE.
EOT 0-4 It is transmitted by the Delta 5000 (in
(End of Trans- TYPE Mode) in response to a transmit
mission) message or memory command if the XMIT
key or its code has not preceded the
command. An EOT received by the com-
munications interface causes the Delta 5000
and the Party Line Reset.
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FIGURE 6-3 DELTA 5000 USASCII CONTROL CODES
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CODE

CHART
CHARACTER POSITION FUNCTION
ACK 0-6 When received by the Delta 5000 it acknow-
(Acknowledge) ledges error free receipt of a transmit
message data block from the Delta 5000 to
the remote processor. It is generated by the
communications interface (with optional
ACK/NAK response) to acknowledge receipt
of error free data.
BELL 0-7 Causes the Delta 5000 Bell to be rung and
ALARM indicator to light.
Cursor 0-8 Causes cursor to move one position left.
- Moves cursor from first position of a
line to last position of line above.
Movement stops at "Home" position.
TAB 0-9 Causes the cursor to move to the next
(Tabular) of up to six preset columnar positions
(Delta 5000 only). In the Format mode,
causes the cursor to advance to the
start of the next variable field for
all Delta 5000's.
LF 0-10 Causes the cursor to move down one line.
(Line Feed)
Cursor 0-11 Causes the cursor to move down one line.
* Will not advance cursor beyond line 27
(bottom line).
FF 0-12 Causes the display window to move up such
(Form Feed) that the next SOM or EOM in memory is on
the line just above the top line of the
screen with the character following
the SOM or EOM in the first position of
the display (except CR).
Carriage Return 0-13 In Type Mode causes the entry of a CR code

and moves the cursor to the start of the
next line. If the cursor is under data
the entry is inhibited in memory and

only the cursor is moved. In TTY mode
causes any data between cursor and end of
line to be cleared and positions cursor
to beginning of line. Successive CR's
cause only one effective CR action.




CODE
CHART
CHARACTER POSITION FUNCTION

SO 0-14 Sets a control which causes the next
entered character to be interpreted as
described in Table 6-2.

X-ON 1-1 In TTY Mode causes a transmit message
i.e., transmit from SOM to next EOM
or ETX.

SOD 1-2 Defines the location in a message where
(Start of the display starts. Transmitted in TYPE
Display) and Block mode only.

NAK 1-5 When received by the Delta 5000 signifies
the message just received by the remote
processor contains a parity error and
causes the Delta 5000 to retransmit the
message. If the parity ACK/NAK response
option is installed in the Delta 5000
communications interface, Delta 5000 will
generate a NAK to the remote processor
signifying that the block received
contained a parity error.

SOM 1-7 Entered on the display. Used to signify
(Start of Message) start of message for message mode trans-
mission. It is transmitted only in a
transmit memory. When transmit message
command is completed, the SOM moves to
replace the EOM with receipt of an ACK

in TYPE mode, immediately upon completion
of the transmission in TTY mode.

Cursor 1-9 Causes cursor to move one position to the

—_ right. Moves cursor from last position
on line to first position of line below.
Movement stops at 80th position of 27th
line.

Cursor 1-10 Causes cursor to move up one line. Move-
* ment stops on first line of display.

ESCAPE 1-11 Used only in TTY mode as a delimiter in
some applications. No action occurs in the
Delta 5000

VARIABLE START 1-13 Placed in memory to delimit to start of
the variable field.
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CODE

CHART

CHARACTER POSITION FUNCTION

VARIABLE END 1-12 Placed in memory to delimit the end of
the variable field.

BLINK START 1-15 Placed in memory to delimit start of
a blinking field.

BLINK END 1-14 Placed in memory to delimit end of a
blinking field.

RUBOUT 7-15 Used in TTY mode as a delimiter or time
waster in some applications. Entry into
Delta 5000 produces no action.

EOM 5-14 Entered on display as a (4) symbol.

(End of Message)

Used to delimit messages and for Form
Feed (see Keyboard Operation).

DOUBLE CONTROL CHARACTER FUNCTIONS

Table 6-2 lists all the double control characters (i.e., control
characters which must be preceded by an SO character) and associated

functions.
TABLE 6-2. Double Control Character Functions
CODE
CHART
CHARACTER POSITION FUNCTION _
FORMAT OFF S0/4-0 Takes unit out of Format.
FORMAT ON SO/4-1 Sets unit into Format mode, thereby
protecting fixed data fields. Reset
by Format Off control characters.
PAGE DOWN S0/4-2 Causes the display data to move down one
line.
PAGE UP S0/4-3 Causes the display data to move up one
line.
PAGE END S0/4-4 Causes the display window in memory to move
such that the line containing the ETX
is on the bottom line of the display.
PAGE START S0/4-5 Causes the display window in memory to

be moved such that the top line rep-
resents the first line of memory.




CHARACTER

CODE
CHART
POSITION

FUNCTION

MARGIN SET

INHKBD

TAB CLEAR
(Delta 5200)

TAB SET
(Delta 5200)

TTY, TRANSMIT
MEMORY

XMIT

DELETE LINE
(Delta 5200)

INSERT LINE
(Delta 5200)

CURSOR POSITION
ENTER

S0/4-6

sS0/4-7

S0/4-8

S0/4-9

S0/4-10

So0/4-11

S0/4-12

S0/4-13

S0/4-14

Causes the present position of the cursor
to act as a margin. Any further entry

of data at that position will ring a bell.
Fixed at position 64 on Delta 5100.

Margin set for position 64 at power turn on
on Delta 5200.

Locks out keyboard by inhibiting output
of Keyboard from being entered on to
party line. Reset by RESET key,

ENKBD control character or EOT received
by communications interface.

Resets all Tab positions and resets
margin to position 64.

Causes the position of the cursor on a line
to be stored in one of six temporary
locations.

Used only in TTY mode. Causes all data

in the Delta 5000 memory to be transmitted
in a block mode. See Chapter 5 for
details.

Used to set I/0 control to permit response
to requests for transmission. In TTY
mode, a message transmission will be
initiated.

Causes all characters on a line from
cursor to and including 80th position or
CR to be deleted moving all lines below
cursor up one line. Cursor remains in
the same position.

Causes insertion of a CR symbol at the
cursor location moving all data to the
right of the cursor and all lines below
it down one line. Cursor does not move.

Causes the next two characters entered
into the Delta 5000 to represent and set
the cursor to the absolute position
defined in the sequence. The first
character represents the position on a
line and the second character the line.




CODE

CHART

CHARACTER POSITION FUNCTION

CURSOR POSITION S0/4-15 The Delta 5000 upon receipt of this code

XMIT will cause the transmission of two
characters, the first is the position of
the cursor on a line, the second is the
line.

HOME so/5-1 Causes the cursor to move to the first
position on the top line of display.

CLEAR MEMORY S0/5-2 Causes the Delta 5000 to clear all data from
memory leaving the screen blank except
for the ETX character. 1In Format Mode
only variable data is cleared by
replacing variable field characters with
space codes.

CLEAR MESSAGE S0/5-3 Causes all data from the cursor to the
EOM symbol to be replaced by space codes.
In Format Mode, only variable data is
cleared.

CLEAR LINE S0/5-5 Causes all characters to the right of
the cursor on a line to be deleted.
A CR is generated at the cursor position.

DELETE CHARACTER S0/5-6 The character at cursor is deleted

(Delta 5200) causing all characters to the right up
to a CR to be moved left one location.

ENKBD S0/5-7 Enables keyboard operation

(Enable Keyboard)

INSERT END s0/5-8 Resets entry mode from Insert to

(Delta 5200) Normal operation.

INSERT START S0/5-9 Causes all subsequent character entries

(Delta 5200) to be inserted into memory at the cursor
location moving all characters to the
right and below cursor up to the first
CR symbol to be moved right one place.
Cursor moves one space to right after
entry of character in this mode.

PRINT MEMORY S0/5-10 Used to initiate a transmission via

PRINT MESSAGE S0/5-11 the printer output.




CHARACTER

CODE
CHART
POSITION

FUNCTION

TTY MODE

TYPE MODE

XMIT MEMORY

XMIT MESSAGE

S0/5-12

S0/5-13

S0/5-14

S0/5-15

Causes all characters keyed on the key-
board to be sent to the communications
interface as well as displayed. Refer
to Section 4 for details of TTY mode
operation.

Causes all characters keyed on the key-
board to be displayed. Refer to Section
4 for details of TYPE Mode operation.

Used only in TYPE Mode. The Delta 5000 upon
receipt of this code will cause the entire
contents of the buffer memory to be trans-
mitted to the remote processor. In

Format Mode, the variable end delimiter

and variable data only are transmitted.
Refer to Section 5 for details.

Used only in TYPE Mode. The Delta 5000 upon
receipt of this code will cause all
information from an SOM symbol to the next
EOM symbol to be transmitted. Upon
successful acknowledgement (receipt of

ACK) the SOM is moved to replace the EOM.




CHAPTER 7

COMMUNICATIONS INTERFACE

GENERAL

This section describes the standard communications interface supplied
with each Delta 5100 and 5200. It is characterized by:

1. EIA RS232C and CCITT V 24 compatibility.
2. Unpolled or contention operation.
3. 10 or 11 bit start-stop asynchronous serial transmission.
4. Switch selectable baud rates of 110, 150, 300, 600,
1200, 1800, 2400, 4800, 9600 or external.
5. A separate output for RS232C (CCITT V 24) compatible
printers.

Normal communications is bit serial start-stop asynchronous.

Each word is 10 or 11 bits long, the first bit (start bit) is

always a "0" followed by 8-data bits followed by one or two stop

bits which are always "1l". See Figure 7-1. The eighth bit is

always made a "1" unless the vertical parity option is installed

in which case it is replaced by a bit which makes the number of "1l's"

in the eight-bit word an even number or odd according to the parity
switch setting.

INTERFACE CONNECTION

The interface leads utilized when connecting to a common-carrier
data set that conforms to EIA RS232 or CCITT V 24 are described
as follows:

Circuit Circuit
Pin Number Line Description RS232C CCITT Vv 24
1l Frame Ground AA 101
2 Transmitted Data BA 103
3 Receive Data BB 104
4 Request to Send CA 105
5 Clear to Send CB 106
6 Data Set Ready ccC 107
7 Signal Ground AB 102
8 Data Carrier Detect CF 109
15 Transmission Signal Element DB 114
Timing
17 Receiver Signal Element DD 115
Timing
20 Data Terminal Ready CD 108
LINE DESCRIPTIONS
Frame Ground (Circuit aA, 101l). This conductor, where used, is

electrically bonded to the machine frame.
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Transmitted Data (BA, 103). This circuit transfers data from the
Delta 5000 to the data set for transmission to the remote processor.
The Delta 5000 holds circuit BA in the Mark condition during any time
interval between characters or words or when no signals are to

be transmitted.

Receive Data (BB, 104). This circuit transfers data from the data
set to the Delta 5000. Signals on this circuit are generated by the
data set in response to data signals received from the remote source.
The data set holds this line in the Mark condition when the line is
idle or carrier is not detected.

Request to Send (CA, 105). This signal is generated by the Delta 5000
and indicated that the terminal is prepared to transmit data.

Clear to Send (CB, 106). This signal is generated by the modem in
response to request to Send (CA, 105) and indicates to the Delta 5000
whether the modem is ready for a data transmission.

Signal Ground (AB, 102). This conductor establishes the common ground
reference for all interface lines except circuit AA, 101.

Data Carrier Detect (CE, 109). This signal is generated by the modem.
The on condition of this circuit is presented when the data modem

is receiving a carrier signal. An off condition indicates that no
carrier is being received. An on condition is used in Delta 5000 to
illuminate the "On Line" lamp when selected.

Data Terminal Ready (CD, 108). The signals on this circuit are used
to control switching of the signal converter to the communications
channel. The on condition is maintained whenever the Delta 5000 has
power applied.

Transmission Signal Element Timing (DB, 114). Signals on this circuit
are generated by the modem and used to provide the Delta 5000 with signal
timing information for transmitted data in the external clock mode.

Receiver Signal Element Timing (DD, 115). Signals on this circuit
are generated by the modem and used to provide the Delta 5000 with signal
timing information for received data in the external clock mode.

ELECTRICAL CHARACTERISTICS

The Delta 5000 data set interfaces comply with the electrical requirements
of the RS232C and CCITT V 24 as described below:

All voltages are measured at the connector with respect to signal
ground (Circuit AB or 102). The output line delivers between 5v
and 25v into a resistance of at least 3000 ohms. The input circuit
signals depend on the following conditions:



Polarity Data Logic Control

+ Space 0 On
- Mark 1 Off

The terminating impedance at the receiving end of the interchange
circuit must have a value of not less than 3000 ohms or not more
than 7000 ohms. The capacitance measured at the interface connector
should not exceed 2500 pf. The open-circuit voltage of the input
circuits should not exceed 2v of either polarity.

For the data and timing circuits, the rise and fall time through
the +3v to -3v range should not exceed 3 percent of the nominal
bit time.

Included with each Delta 5000 is a cable which permits connection of
modems that conform to RS232 or CCITT V 24. The connector is a
Cinch or Cannon DB-19604-432.

INTERFACE CONNECTION FOR PRINTER OUTPUT (Optional)

A cable is included with each Delta 5000 equipped with the optional
printer output. The connector is a Cinch or Cannon DB-19604-433
which will mate with the standard RS232C connector. The signal

pin assignments are:

PIN NUMBER SIGNAL
3 Printer Data
7 Signal Ground
6 Data Set Ready
Jumpered
8 Data Carrier Detect Together
20 Data Terminal Ready

Pin 6, 8, and 20 are jumpered together to provide signals normally
provided by a data set which the printer may require for normal
operation.

Note: The printer output option is available on Delta 5100
only if the block mode option is included.
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Circuit CA,105 is held on for approximately 4 milliseconds
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CHAPTER 8

PARTY LINE I/O

GENERAL

All control of INPUT and OUTPUT to or from the Delta 5000 is via a
Party Line data bus. In the standard unit, both the keyboard and

the communications interface are connected via this bus. Optional
remote peripherals can be attached to the bus. The party line is
identical on the Delta 5100 and 5200. The unit is supplied without any
provision for taking the party line signals outside the Delta 5000
package. A connector to permit external use can be ordered as

an option.

OPERATION
The Party Line consists of a bidirectional data bus containing
7 parallel lines and a unidirectional control signal bus which

provides signals necessary to control I/O operations.

PARTY LINE SIGNALS

DATA BUS

Seven bidirectional lines, DATAl (L) to DATA7 (L), transmit data
between peripheral devices and the internal Delta 5000 controller.
DATA7 (L) is the most significant bit and DATAl (L) is the least
significant bit.

CONTROL BUS

Lines that transmit or receive control signals between peripheral
devices and the internal Delta 5000 controller. These lines are
described as follows:

DATAVL (L) (Data Available). This signal is generated by the
peripheral and indicates that the peripheral has put data on
the data bus. The Data Available signal must be at least
500 n-secs and the data must remain on the data bus for a
long as DATAVL (L) is true. It is required that no peripheral
can generate a DATAVL (L) signal if the Delta 5000 is busy.

TBUSY (L) (Terminal Busy). This signal is generated by the Delta 5000
and indicates to the peripherals that the Delta 5000 is busy. This
signal goes true whenever a DATAVL (L) or a DAREQ(L) is generated

and will stay true until the controller has completed the data
transfer operation.
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DAREQ (L) (Data Request). This signal is generated by the peripheral
and causes the Delta 5000 to place a character on the Data Bus.

This signal must remain true until the Delta 5000 generates a DARDY (L)
signal. Under no circumstances should a DAREQ (L) signal be generated
when the Delta 5000 is busy.

DARDY (L) (Data Ready). This signal is generated by the Delta 5000
in response to the DAREQ (L) signal and indicates to the peripheral
that data is on the Data Bus. This signal and Data Bus remain
true until the DAREQ (L) is terminated.

ICL (L) (Interrupt Clock). This signal is generated by the Delta 5000
and is used to clock the request flip-flops of the various peri-
pherals. The frequency rate of the clock is 1MHZ. This signal

will not be present when IACK(L) is true.

IREQ (L) (Interrupt Request). This signal is generated by a

peripheral and when true indicates a request for service has
been made. This signal should terminate when an IACK(L) is

received.

PLACK(L) (Party Line Acknowledge). This signal is generated by the
Delta 5000 when a request by a peripheral may proceed. It signifies
that no device of higher priority has requested service.

ICP (L) (Interrupt Complete). This signal is generated by a
peripheral to signify when its operations are complete. All
request flip flops will be reset with this signal. This signal
should be a pulse of 1 to 2 microseconds duration and the IACK
will be terminated on the leading edge of this pulse.

RESET (L). This signal is transmitted when the operator depresses
the RESET key on the keyboard. It may also be received from a
peripheral. This signal will initialize the internal Delta 5000
Controller. This signal will be true as long as RESET is depressed.

INHENT (L) (Inhibit Entry). This signal when received by the I/O
causes the I/0 to ignore data transfers taking place on the
party line.

XMITE (L) (Transmit Command). This signal is generated by the
internal Delta 5000 Controller whenever a transmit command has been
received. This signal will terminate when the transmission has

been completed.

DMA (L) (Direct Memory Access). This signal is generated by a
peripheral to indicate a high speed data transfer will occur.
This signal will cause the Delta 5000 to disable the display and
allow the memory to be read or written into at a high-speed data
rate. The peripheral will terminate this signal when the data
transfer is over.
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(b) DAREQ (L) cannot be generated if TBUSY (L) is true.

(c) During this time the peripheral controller must obtain
control of the Party Line before generating DAREQ(L).

DELTA 5000
IN
TRANSMIT
MODE

FIGURE 8-3 PARTY LINE-TIMING
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MEMFUL (L) (Memory Full). This line is generated by the internal
Delta 5000 Controller. It will signify that all memory locations
are used and any additional data entries will cause data to be
lost. This signal will be terminated upon receipt of a Clear
Memory, Clear Message, Clear Line, Delete Line or Delete Character
command.

COMINH(L) (Communication Interface Inhibit). This line is generated
by the Delta 5000 and inhibits the communications interface from the
party line. Peripherals may also generate this signal to inhibit
the communications interface.

CLOCK. A 1 MHZ clock signal generated by the Delta 5000.

XMIT SW(L) (Transmit Switch). This signal is transmitted to a
peripheral when an operator depresses the XMIT key on the keyboard and
the Delta 5000 is in the TYPE mode. The signal is true for 1 to

2 microseconds.

PERC(L) (Peripheral Control). This signal is generated by a peripheral
interface whenever it has control of the party line. It prevents the
Communications Interface from generating DATA REQUESTS when the

Delta 5000 is in the transmit mode.

BREAK(L). This signal is an interrupt function. It is generated
by the keyboard and is true for approximately 700 milliseconds.

PARTY LINE CIRCUITRY

The Party Line is attached to the I/0O control PC Card in the

Delta 5000. All signal levels of the party line are DTL compatible
and low (L) when true. Each line whose source is on the I/0 card
is driven with a DTL 844 or 858 driver. This driver requires

a pull up resistor. The last device in a string which uses the
signal should terminate it with a 120 ohms resistor connected

to a +3 volts (supplied on the party line connector). See

Figure 8-1. 1If the line is bidirectional, it should be terminated
at both the Delta 5000 and the last location in the string with a
180 ohms resistor to the +3V supply. The +3V supply must have a low
frequency and high frequency bypass capacitor on the external
controller interface.

All signals received by the I/O interface are loaded by one

standard DTL 846 or 836 gate. These lines if unidirectional

are terminated at the Delta 5000 input by a 120 ohms resistor connected
to +3 volts. Each data or control signal should be distributed

to other peripherals via a twisted pair of wires with the grounds
returned to a point as close to the source as possible. Party line
cables should not exceed 10 feet. Figure 8-2 defines the direction

of control signals. Figure 8-3 shows timing considerations.

8-7



All signals are low true:

Logical "1" = 0.0 volts + 0.5
- 0.0
"0" = 2.5 to 5.5 volts

Interrupt System

Party Line operation employs a unit sequential interrupt system

under control of the Delta 5000 I/O section. A definite priority

has been established, and each interface controller must provide

a signal to all subsequent controllers to indicate that it is not

using the Delta 5000. In the design of the Delta 5000, the Communications
Interface Controller has the highest priority followed by the

Keyboard Controller. A signal generated by the keyboard, PLACK(L)

(Party Line Acknowledge), will be the priority signal received by

any additional interface controller.

It is required that each interface controller is prohibited from
generating party line signals until it has received priority.
Figure 8-4 shows a schematic of the interrupt structure.

Operation of the Interrupt System

The interrupt system shown in Figure 8-4 operates as follows:
When a request is determined by an interface controller, its

request storage flip flop is set. FF (SCI, SKB, Sl1....SN). On
the next trailing edge of interrupt clock (ICL(L)), the request
FF, (RCl, RKB, Rl....RN) is set for each device where the request

storage FF is set. Since IACK(L) and each propagated IACK is
high at this time, the Interrupt Request IREQ(L) is made true.
The interrupt Flip Flop (I) in the I/0O is set on the next phase
of the clock causing IACK(L) to go true and ICL(L) to be removed
from the bus. When IACK(L) goes true to the CI, this indicates
that priority is available. The common input of gates A & C are
enabled. If RCl is set, only gate A will have an output and the
CI will have obtained control of the party line. If RCl is not
set, Gate C will have an output which passes priority on to the
keyboard. This signal will be passed on to each succeeding
controller until the highest priority request Flip Flop is found.
When any controller has obtained the party line, it is free to
generate the appropriate party line signals. When a controller
is finished with its operation, it must generate an ICP (L) (In-
terrupt Complete Signal). This should be a pulse of (1-2) «-sec.
This signal will reset all Request Flip Flops and the Interrupt
Flip Flop (I) in the I/O is reset. This removes the IACK(L)
signal and allows ICL(L) to return to the bus and to set any
request FF where there is a corresponding request storage FF
set. Thus, multiple requests will be serviced in their order

of priority.



DIRECT MEMORY ACCESS

The Delta 5000 can make provision for a high speed direct memory
access via the party line as an option. All basic timing for
transmission and receipt of data via the party line will be con-
sistant with the present slow speed party line timing with the ex-
ception of the direct memory access signal (DMA(L)).

Theory of Operation

The Direct Memory Access (DMA) mode of operation is the high
speed, parallel transfer of data between the Delta 5000 and an
external device. The two modes of operation, receive and
transmit, will be discussed separately.

First, there are certain rules that must be taken into
consideration. Rules that apply to both modes of operation
are:

(1) The Delta 5000 must not be in FORMAT mode during any
transfer.

(2) Signal line PERC must be pulled low and signal line
COMINH must be pulled low, unless communications
interface operation is desired.

(3) No new operation can be initiated until the one in
process is completed.

(4) There are time limits between transfers, 2.« second
minimum and 200« second maximum.

(5) An IREQ (Request for the Party Line) must be made,
and acknowledged (PLACK) by the Delta 5000 at the beginning
of any transfer operation.

(6) DMA line cannot be pulled low, if TBUSY is true.

(7) No editing can be done during DMA operation.

Additional rules that apply for Receive mode are:

(1) There is no command for receive mode.

(2) No "Control" characters can be entered in the data
stream except Carriage Return (CR), Start of Message
(SOM) , Start and Stop Blink, and Start and Stop
Variable Field codes.

Additional rules that apply for Transmit mode are:

(1) When doing a Transmit Message, a SOM must be in
memory.

(2) The signal lines, DMA, PERC, and COMINH must not go
false until signal XMITE goes false.

8-9



DMA Receive Mode

In order to perform the DMA Receive operation, the external
device must gain Party Line (P/L) control. This is accomplished
by setting IREQ (L) (Interrupt Request) true. If the terminal
is not busy, PLACK (L) (Party Line Control Acknowledged) will

go true and remain true until ICP (L), (Interrupt Complete)

is generated at the termination of the operation.

At the time PLACK (L) is received, PERC (L) and COMINH (L)

must go true. Also, at this time DMA (L) and DATAVL (L) can go

true. Immediately, TBUSY (L) goes true, while the cursor location is
sought. TBUSY (L) will be true for a time of 1« second minimum to
120 millisecond maximum and then display is stopped.

When TBUSY (L) goes false, the time-out one-shot is triggered.
The external device now has up to 200« seconds to generate

a DATAVL (L) signal. This signal tells the Delta 5000 that data
is available on the Party Line (P/L).

When DATAVL (L) goes true, TBUSY (L) will be true 0.1, seconds
later. Data must be true for 0.l 4 -seconds before the leading
edge of DATAVL (L) and remain true for a period of 600 to 1400
A seconds. DATAVL (L) must be true for at least 0.54 seconds
When the data has been entered, TBUSY (L) will go false, telling
the external device to enter another character. This operation
is continued until the transfer is completed.

If the 200« second time-out is exceeded the Delta 5000 will go

into a "Spin" operation. A marker code is placed in the memory

and the memory "spun" once around and stopped back on the marker.

A "Spin" is a safety operation which prevents the loss of

data in memory. If a character is entered after a "spin" is started,
TBUSY (L) goes true and remains true until the "spin" is completed
and the character is entered into memory.

The data that is entered will overwrite all data contained in
memory until the transfer is terminated.

When it is desired not to overwrite a location and retain the

data in this location a NUL (all @'s) code should be entered.

This is the "skip" operation Although NUL is the primary skip
code any code in column 0, rows 0 through 7 of the code chart

(Figure 6-1, 6-2) will cause a skip.

Also, if a variable field is being updated (i.e., the Start
of Variable Field is "Skipped") and this variable Field
contains a Start Blink code which is to be overwritten, this
code should be overwritten with an End Blink code. The reason
for this operation is to prevent overrunning the Variable Field.
This could occur because the Start Blink is not displayed, thus
does not use a position of the Variable Field. It is therefore
possible for the Variable Field to be lengthened. By over-
writting the Start Blink with a Stop Blink code, the logic will
eliminate the Stop Blink code automatically when transfer is
completed.
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If during data transfer, the STX, SOD and/or ETX are over-
written, they will be replaced by the Delta 5000 at the end of
operation. This is accomplished by logic on the DMA board
which is called the "Putback" operation.

When the transfer is completed, signal lines DMA(L), PERC(L),
and COMINH (L) must be put to the false condition and signal
ICP (L) must be generated. At this time, the Delta 5000 logic
will perform the "putback" operation (if needed), delete

all unnecessary characters, enable the display, and return
control to the operator.

DMA TRANSMIT MODE

To perform the TRANSMIT operation, the external device must
gain Party Line (P/L) control, using the sequence identical
to that described in the RECEIVE operation. (Note: When
PLACK (L) goes true PERC(L) and COMINH(L) must be pulled low).

When P/L control is acknowledged by PLACK(L), if the
operation were initiated by the operator, the external
device will send the transmit command character sequence.
The command character sequence will be either TRANSMIT
MEMORY (SO, XMIT MEMORY) or TRANSMIT MESSAGE (SO, XMIT
MESSAGE). If the operation is initiated by the external
device, the command character sequence will contain four
characters. This sequence will be TRANSMIT (SO, XMIT) and
either of two transmit commands.

The operator initiates the operation by depressing the "XMIT" key.
When this key is depressed, two operations occur:

(L) The SO, XMIT codes are transmitted from the keyboard
to the Delta 5000 logic via the party line.

(2) XMITSW(L) is generated on the P/L. (Note: Signal
XMITSW (L) is also generated when the external device
sends SO, XMIT to initiate the TRANSMIT operation).

When the Delta 5000 decodes the last character of the two or
four character command sequence, TBUSY (L) is true. Before
TBUSY (L) goes false, XMIT(L) will go true. Now, DMA(L) and
DAREQ (L) can be pulled low (true).

When DAREQ (L) goes true, TBUSY (L) will immediately go true,
while the first character to be transmitted is sought.
TBUSY (L) can remain true for a period 0.5« seconds to 1.4
milliseconds in duration.

8
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DARDY (L) and TBUSY (L) will remain true until DAREQ (L) goes false.
Now, within the 2004 second time out period another DAREQ (L)
(Data Request) must be generated by the external device. The
Delta 5000 will respond with DARDY (L) (Data Ready) at this time.
This operation will continue until the last character (ETX)

is transmitted.

When DAREQ (L) goes false as the ETX is transmitted, XMITE (L)
will go false. DMA(L) can now go false during a period
beginning when XMITE (L) goes false, till 200 seconds after.
Also, at this time ICP(L) must be generated and PERC (L)

and COMINH (L) should go to the false state.

If at any time during the transfer a DAREQ(L) is not
generated within the 200 «second time out, a "spin"
operation is initiated. The "Spin" is explained in the
RECEIVE operation.

At no time should DMA (L), PERC(L), and COMINH(L) go

false before XMITE (L) goes false. This would cause
undetermined conditions to arise in the Delta 5000 logic.
These conditions could only be cleared by issuing a
RESET (L) to the Delta 5000.
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PARTY LINE CONNECTOR

NAME
DATA 1 (L)
DATA 1 Return
DATA 2 (L)
DATA 2 Return
DATA 3 (L)
DATA 3 Return
DATA 4 (L)
DATA 4 Return
DATA 5 (L)
DATA 5 Return
DATA 6 (L)
DATA 6 Return
DATA 7 (L)
DATA 7 Return
DATAVL (L)
DATAVL Return
T BUSY (L)

T BUSY Return
DAREQ (L)
DAREQ Return
DARDY (L)

DARDY Return

ICL (L)

ICL Return
IREQ (L)
TREQ Return

CONNECTOR
PIN

SO AaNCQUX oKy SO EHYOoOZoREE Y

8-15

NAME

PLACK (L)
PLACK Return
ICP (L)
ICP Return
RESET (L)
RESET Return
XMIT (L)
XMIT Return
DMA (L)
DMA Return
MEMFUL (L)
MEMFUL Return
COMINH (L)
COMINH Return
PERC (L)
PERC Return
BREAK (L)
BREAK Return
CLOCK (L)
CLOCK Return
INHENT (L)
INHENT Return
XMITSW (L)
XMITSW Return
PULL UP VOLTAGE
(+3V)
GND

CONNECTOR

PIN
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CHAPTER 9

TIMING CONSIDERATIONS

Table 9-1 is a list of the timing requirements for each Delta 5000
operation. Programming personnel should make note of these time
limitations for subsequent entry of data. When entering data

and commands thru the communications interface RUBOUT codes should
be used as fillers to allow for execution time. All times are in
microseconds unless otherwise indicated.

TABLE 9-1. TIMING CONSIDERATIONS

TIME LIMITATIONS (MAXIMUM[/Q sec.

OPERATION 1K Memory 2K Memory 3K Memory
Entry of a Data Character 510 990 1460
Absolute Cursor Position 480 960 1440
Entry
Page Up 480 960 1440
Page Down 1440 2880 4320
Page Start 960 1900 2850
Page End 1440 2880 4320
Form Feed 960 1900 2850
Variable Field Start/End 510 990 1460
Blink Start/End 510 990 1460
Clear Memory 4450 4450 4450
Clear Message 960 1200 2850
Cursor Movement 480 960 1440
(one space, any direction)
Home Cursor , 480 960 1440
Entry of Data In Insert Mode 510 990 1460
Insert Line 480 960 1440
Delete Line (1 character) 960 1900 2850
Each Additional Character 480 960 1440
Deleted.
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TABLE 9-1 Continued

OPERATION
Entry of data to the right

of CR 1 position

Each additional position right
CR Entry

Clear Line

Tab

Tab Clear

TIME LIMITATION (MAXIMUM)

1K Memory 2K Memory
960 1900
480 960
510 990
480 960

3.8 milliseconds maximum (80 positions)

21

21

3K Memory

2850

1440
1460

1440

21



CHAPTER 10

INSTALLATION

Size and Weight

Figure 10-1 is an outline drawing of the Delta 5000 detailing pertinent
dimensions. Figure 10-2 is an outline drawing of the Delta 5000 with

a separate keyboard. Either configuration weighs approximately 100
pounds (45 kg).

Power Requirements

Domestic

The Delta 5000 requires a 117 V.A.C., 60+1 Hz, single phase, primary
power source. The tolerance on the primary voltage is + 10%.

A standard three-wire cable (2 conductors plus ground) is

provided with the Delta 5000. The primary source must be capable

of a current carrying capacity of 3 amperes.

The Delta 5000 can be optionally connected for operating with 94 or
140 V.A.C. primary sources. The voltage tolerance is + 10% for
each of these connections.

World Trade

The Delta 5000 requires one of the following power sources: 198,
220, 242 v.A.C, 50 + 1lHz, single phase. The voltage tolerance
is + 10% for each of these connections. If not specified

the unit is connected for 200 V.A.C., 50 Hz.

Cabling

A single cable connects the Delta 5000 to the modem. The cable's
standard length is ten feet (3 metres), however, optional cable
lengths are available up to 50 feet (15.2 metres).

A single cable connects the Delta 5000 with optional serial printer
output to the printer. The standard printer cable length is ten
feet (3 metres), however, optional cable lengths are available

up to 50 feet (15.2 metres).

The separate keyboard is connected to the monitor/controller

by a single six foot (1.8 metres) cable. Optional cable
lengths are 4, 8 and 10 feet (1.2, 2.4, and 3 metres).

10-1
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CHAPTER 11

HINTS FOR THE DELTA 5000 USER

This chapter contains answers to the most commonly asked questions
about Delta 5000 do's and don'ts and application hints. The items
are not listed in any particular order - only as they occur. A
heading is provided to provide a guide to their general area of
use. Some of the items are repeated from other chapters of the
manual.

1. Editing - Functions described in Chapter 4 such as Insert/
Delete Line, Insert/Delete Character, Tab and Margin can
be used in TTY mode as well as Type Mode. Operation
in TTY mode is identical to Type Mode.

2. Tab - All tabs must be set at the same time and on the
same line of the display. Any line of the display can be
used to set tabs. Up to 6 tabs may be set if MARGIN SET
is not used.

3. Tab - Positioning the cursor to the first position on a
line during tab set prohibits any further tab setting until
a tab clear is performed.

4., Margin - If Tab set and Margin Set are to be used, they should
be done in the same sequence. Setting a margin after a tab
operation can cause a tab position to be lost.

5. Margin - Resetting the margin requires resetting the tabs,
if used.

6. Format - The Carriage Return (CR) is useful as an end
variable field delimiter when preparing formats which are
to be printed, since the CR is transmitted and will cause
the printer to start a new line. If the format on the Delta 5000
has lines which do not have any variable fields in them and
it is desired that the printer feed these corresponding lines,
end these lines with a start variable field code and then the
carriage return. When the form is printed the carriage
returns will be sent to the printer and cause the printer
to skip over lines on the form. See items 7, 8 and 9.

7. Format - Units equipped with non-displayed carriage returns
will not display the variable field combination of start vari-
able field followed by a Carriage Return. That is, no
underline will appear on the screen even though a variable
field exists at that location.
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10.

11.

12.

13.

Format - When entering data or doing a tab in format mode
the cursor will stop at locations where there is a start
variable field followed by a CR even though no variable
field underline is displayed there. An attempt to enter
data at this location will cause the cursor to advance to
the start of the next variable field (or Home) and the data
will be lost.

Format - Care must be taken in using the CR as an end variable
field delimiter in applications where the variable data is stored
or recorded (such as on the cassette) to be played back on

a similar format at a later time. The CR, when played back

will position the cursor outside the desired variable field.

Transmit - The "Transmit Message" code in TTY mode is the same
code as the "Transmit" request code in TYPE mode.

Receive Block - Delta 5000 will act on all data received and
does not require the STX, ETX delimiters to condition received
data. The STX, ETX delimiters are used to define the data
block to be checked for parity and to condition the ACK/NAK
response.

Codes - Although all codes of Figures 6-1 and 6-2 and those
shown in Figure 6-3 can be entered into the Delta 5000, not all
of them are stored in the memory. Many of the codes are used to
control the Delta 5000, - position cursor, cause a transmit,
change modes, etc., but do not change the contents of the
memory. All codes in columns 2 through 6 of the Figures

6-1 and 6-2 are stored in memory. All codes in column

7 except Rubout (7-15) are stored in memory. The only

codes in columns 0 and 1 which can be entered into memory

are CR (0-13), SOM (1-7), Variable End (1-12), Variable

Start (1-13), Blink End (1-14), and Blink Start (1-15).

The Delta 5000 internal logic inserts and controls STX (0-2),
ETX (0-3), and SOD (1-2) for defining the start and end

of memory data and the start of the displayed part of memory.

Codes - If, for any reason, an illegal code should appear

in the memory, the Delta 5000 logic will delete the character.
This could result from a logic failure, error in the memory
or through a DMA operation.
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TROUBLE REPORT
POWER FAILURE

O Terminal won't turn on.
O  Terminal was operating; went dead.
] Notice smoke or unusual odor at the time.

INDICATORS

Mark the indicators which were on when failure occurred.

o Local o On-Line
o Format o TTY

o Alarm o Insert

o XMIT

DISPLAY

O Screen Dark

O Data Missing on screen

O  Cursor Missing

O ETX Missing

OO0  Data Characters Missing
Screen Shrunk

Screen Enlarged

Intensity Control has no effect
Other

oooao

KEYBOARD FAILURE

O  All keys fail.
0  Some keys fail.

Mark all failing keys.

ST INSERT
MEM £l
S [ - 2
MSGE Tvee || ON START || START || wscE
e #) s | % ( N
3 4 5 [ -
Lo L L L L e e
Y
L BELL + @ C ]
el L L L L T )8
SSSSS < > ? SHIFT -
v B . / RUBOUT

Describe the circumstances leading to the failure.

Terminal Serial Number




In order to keep you informed on additions and corrections to this manual, please fill out
this card and mail it. Also if you have any comments regarding this manual, please make
note below. Thank you for your cooperation. No postage necessary if mailed in the
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NAME OF COMPANY:
ADDRESS OF COMPANY:
TO WHOSE ATTENTION:

COMMENTS:
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® Service Facilities

DELTA DATA SYSTEMS provides a
nationwide customer service organization.
To obtain more information about any

of our products, or to arrange a
demonstration, write or call

A Deita Data Systems Corporation

Woodhaven Industrial Park
Cornwells Heights, Pa. 19020
Telephone: (215) 639-9400
TWX 510-667-1650

INTERNATIONAL DIVISION
DELTA DATA SYSTEMS, L.T.D.
193 Great Portland St.

London, Win. 5 F.D.

Telephone: 01 580-7621

TWX 851-28638
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Copenhagen, Denmark, London, England
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