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- A Suggestéd Graphic Display wilth
Keyboard for Graphic Terminals

The "516 Honeywell Computer" (8000 words of 1 usec core
memory) with a Data Disc forms a multicomputing system with a
disc file management software to glve an operating system of
over 1/4 million 16-bit words and expandable to twice the
size (fig. #1). A second part of the disc is used as a re-
fresh buffer for the graphic "Glance" displays. A variable
bit code is used to form ircremental moves to make a seriles
of dots to form a full graphic picture on the face of the
C.R.T. Each display 1s connected to the disc through a
coaxial cable., Other input-output pheripherals are connected
to the "516" thru a coaxial ring which has a node modem for
each peripheral. )

It is possible for the software to handle a certain amount of
keyboard traffilc and display the character on the proper
C.R.T. The traffic is limited by the disc access time. The
disc revolves once every 33 milliseconds. The idea I would
1ike to present 1s to use the display with their keytoards in
a two-mode operation. There would be the normal Glance type
operation called the "Display Mode" in which the computer
would assemble a complete incremental picture in the form of :
bits on a disc track of the secondary store. These bits

then would be transferred to the proper display track of the
disc. TIn the "Display Mode" the normal 2-bit decoding takes
place and a "Glance" incremental plcture 1s displayed on the
C.R.T. ‘ :

The second mode would be a "Character Mode" in which the
computer would transfer to the display track data causing

the display to increment in a pseudo raster mode. At the
display (fig. 2) a MOS read-only memory would form a character
%enerator and a MOS static shift register would form a 1024
Character Storage."

The "2-bit Decoder" of the "Glance Scope" has'10 bits that are
brought out for external functions. The characters to be
displayed are stored in the "Read Only Memory" (ROM). Control
signals from the "2-bit Decoder" would te "Advance Next Charac-
ter" (ANC), "Carriage Return" (CR) and TAB. The "ANC" would
synchronize the character to be displayed to the position of
the beam of the C.R.T. On a "ANC" command, the next output
character is decoded to the R.0.M. whose output is the dot
pattern to be displayed.

The serial shift register holds the dot pattern in form of bits
until the beam is moved in a minor raster suitable for displaying
the spot. When the unblank pulse occurs from the "2-bit Decoder’



(

£

C ™

516-15 - 2
DRW
8/23/68

the unblanking Mode Gate lets the unblanking pulse from the
"2-bit Decoder" unblank the scope if the "Shift Register”
output is a one. The Shift Reglster being a JK type, the
unblanking pulse and clock from the "2-bit Decoder" can be
used to shift the next bit in position for the next incre-
mental move command from the "2-bit Decoder."

To type a message on the display, a "Message Out Key" is
depressed, causing an "Interrupt" and a "Message Out" flag
to occur. This causes the computer to read the Status and
issue a command to put the display in the proper mode. The
computer also writes the proper raster scan with control

~ functions on the display buffer track. One of the proper

commands willl unlock the keyboard and permit the user to
begin to assemble a message. Normal control characters may
be used such as Carriage Return (CR). 1In this case, a 'CR"

is created from the keyboard and the polling logic waits
until the "CR" 1s given by the "2-bit Decoder" to the polling
logic. In other words, the "ANC" is ignored until the "CR"
is given by the "2-bit Decoder." The "CR" code then 1is
stored as a control character, along with the other alpha-
numeric characters in the Character Register. The "TAB"
works in the same fashion where the "ANC" is ignored until
"TAB" 1is given by the "2-bit Decoder." In displaying the
characters from the character register, all characters are
displayed and advanced by "ANC" unless a control character

1s decoded to the ROM, a control character that acts as
before, suppressing the "ANC" until the proper control charac-
ter appears from the "2-bit Decoder." This is the method of
synchronization of control characters with the alpha-numeric
characters between the programmed raster and the characters
in the "Character Store." A special bit, the 7th or 8th

bit of the Character Store, is used to denote a Display
Marker" (CM). This always is stored one character in ad-
vance of the .last character in the "Char Store." This in-
dicates the place for the next character to be written in the
Character Memory and displays a marker on the -scope. Back
space will put the "DM" back one in the Character Memory.
However, this does not apply to control characters that are
in the Character Memory; they are skipped by the "DM."

Once a message has been assembled, a send key is pressed
causing the interrupt flag to be set,

The computer then reads the Status and sets up the commands
to the polling logic changing the mode to read the Display¥
Characer Memory. The characters are sent via ring node
modem to the computer until an EOM or end of a character
memory address 1s sensed.. This causes the Interrupt Flag to
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be set. When the computer wants to send a message to the
display, it has to set the display in the proper mode and
send the message via the coaxial cable and node modem. It 1s
also possible to send the message via the dilsc display track
because of the extra not-used bits available for an external
load operation by the "2-bit Decoder.” -

_ The above has shown that the Glance Display can be used in a

character mode. It is not intended to show a detailed logilc
structure but suggests ways that the display tracks can be
used to synchronize character streams for display purposes
and for the control characters from the keyboard to be used

~as a typist uses them on a commercial typewrlter.

The ROM price of a 5x7 dot matrix (figs. 3 and 4) is now
priced around $60 for 16 characters. Static MOS memories now
are about 10 cents (fig. 5) a bit. I suggest that 48 charac-
ter MOS, ROM, and a 512 by 7 bit MOS Static Memory be used
because they are available. from the integrated circuit manu-
facturers.

One conélusion is that the raster 1s completely programmable

including character size. It should also be possible to
intermix the normal Glance Disylay and the character mode by
using a command signal in the "ext" output of the "2-bit
Decoder," causing the modes to switch between Display and
Characters.,

Attached
Figs. 1-5
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.~ - GENERAL DESCRIPTION — The 3501 read-only memory code A3A is prozrammed to store information for
generating the letters @ and A through O in a 5x 8 dot pattern diszizy. The memory stores the information ) LOGIC DIAGRAM
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