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This manual contains service information for the Model 4309 Ergonomic Video

Display Terminal (Machine Type 4309).

The information is presented as an aid

and will enable field service personnel to install, operate, and maintain the

equipment.

The major topics covered in this manual are:

Section I

Section II

Section III

Section IV

Section V

Section VI

Introduction

Installation and Operation
Functional Description
Maintenance
Removal/Replacement/Spare Parts

Reference Data

WARNING

This equipment generates, uses, and can radiate
radio frequency energy and if not installed and

used in accordance with the instructions manual,

may cause interference to radio communications, as
temporarily permitted by regulation. It has not
been tested for compliance with the limits for

Class A Computing Devices pursuant to Subpart J

of Part 15 of FCC Rules, which are designed to
provide reasonable protection against such inter-
ference. Operation of this equipment in a residential
area is likely to cause interference, in which case
the User at his own expense will be required to take
whatever measures may be required to correct the

interference.

ix
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SECTION I
INTRODUCTION

1.1 GENERAL

The Model 4309 Ergonomic Video Display Terminal (Machine Type 4309), hereafter
referred to as EVDT, is a general purpose terminal that provides local data
entry and display capabilities for Basic Four Systems 110 through 730, and for
System 810 as a 7270 replacement. The EVDT (figure 1-1) consists of a pedes-—
tal-mounted video display assembly and a separate, detachable keyboard. The
EVDT uses an RS-232C asynchronous serial-bit interface for bidirectional com-—
munication with the host CPU and a serial printer. (Separate and independently
programmable I/0 ports are provided for CPU and printer interface connections.)

EVDT capabilities feature keyboard selection (programming) of the following
parameters:

e Transmit/receive baud rate (50 to 19,200 baud)

e Data word format (7 or 8 bit word; 1 or 2 stop bits; odd, even or no
parity)

e Terminal security (restricted access to keyboard Escape sequences)
e TFull or half-duplex operation (in Conversation Mode)
e Display memory refresh rate (50Hz or 60Hz)

e FExtension port activiation (I/0 Port B recieves data from I/0 Port A)

e X-ON/X-OFF input data control (automatically signals host CPU to stop
and start data transmission when input data buffer is almost full and
half empty)

o Cursor display and operating mode (blank - no cursor, cursor underline,
blinking character at cursor, reverse video block, cursor "roll" and
combination modes)

e Standard 12-hour clock (AM/PM) or 24-hour (military) clock
e Scrolling (smooth, line-at-a-time, or disabled)

e Keyboard operating features (tactile feedback with audible click, auto
line feed with RETURN, keystroke auto-repeat, and end—-of-line bell)

e Language (domestic and international character sets all contained in one
character ROM — appropriate keycaps provided for language selected)

1-1
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These keyboard-selectable parameters, all of which are displayed on a "Setup
Menu,"” are stored in continuous (battery-backed) memory.

EVDT general capabilities include:

28 programmable function keys (stores user-selected commands up to 77
characters in length per function key - 300 characters maximum)

Keyboard selection of Block Mode or Conversation Mode

127 ASCII characters (95 displayable characters and 32 control
characters)

24 x 80 character display on non-glare green phosphor CRT screen

Easy to read 6 x 9 dot-matrix characters with tenth dot for lower case
decenders

18-key numeric keypad with cursor control keys

Block Mode editing and transmission control (using ESCAPE, FUNCTION and
standard typewriter keys)

Selectable display attributes for characters, line or lines, and/or full

page (reverse video, blinking, underlined, reduced intensity, and com-
binations thereof)

Business graphics characters (44 line-graphics characters)
Special function keys (used with FUNCTION key to control display, con-
figure terminal options, program function keys, and to change terminal

mode of operation)

Self-test functions (tests ROMs, RAMs and LSI device registers — keyboard
selectable)

Personality modification (escape and control sequences modifying default
value of control characters used in terminal operation)

Designated protected fields (character fields are displayed at reduced
intensity and cannot be overwritten)

N-key rollover protection

Programming/troubleshooting display modes (text from keyboard or host CPU

displayed with control characters - permits simplified data insertion and
monitoring)

All EVDT data entry, display, and input/output operations are performed under
microprocessor control. Data is transmitted from and received by the host CPU
via serial device I/0O controllers (PCBAs) installed in the CPU card cage.

1-2
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1.2 EVDT DESCRIPTION

The EVDT consists of two major assemblies: a video display assembly and a
separate, detachable keyboard assembly. These assemblies and their related
components are illustrated in figure 1-2.

1.2.1 Keyboard Assembly

The Keyboard Assembly (figure 1-2) consists of a two-piece, low-profile housing
that contains a 96-position keyswitch matrix with associated logic elements.
The keyswitch matrix contains 92 keyswitches that are fitted with sculptured
keycaps and arranged in two groups: a typewriter—style alphanumeric group and

a numeric keypad group. The 74 keys in the alphanumeric group and the 18 keys
in the numeric keypad group include the function and control keys necessary

to implement the full-range of EVDT capabilities. The keyboard assembly is
connected to the video display assembly with a detachable telephone-style cord.

The keyboard logic elements receive serial 8-bit data (matrix codes) from the
microprocessor unit (MPU) in the video display assembly. The keyboard logic
uses the matrix code input to select columns and rows, which are scanned to
detect keyswitch closures. When a key is pressed, the keyboard logic produces
an ouput pulse that coincides with the matrix code input for that key. The
output pulse is returned to the MPU for processing of displayable alphanumeric
characters or non—displayable control characters.

Of the 127 ASCII characters in the standard EVDT character set, 95 are display-
able characters and 32 are control characters. All 32 control characters may
be generated at the keyboard, but only 10 are recognized by the EVDT as opera-
tional control characters. Non-operational control characters are displayed

as reversed video characters. The 10 operational control characters are nor-
mally not displayed, but are acted upon by the EVDT when entered at the key-
board or received from the host CPU. (Details of keyboard operation are
discussed in Sections II and III.)

International keyboards are available with appropriate keycaps to support the
language selected. Also available is the Katakana keyboard, which produces
an additional 64 JIS standard symbols for a total of 159 displayable char-
acters.

1.2.2 Video Display Assembly

The Video Display Assembly (figure 1-2) consists of a two—piece enclosure (CRT
bezel and rear housing) that contains the following components:

e Monitor Assembly
e Main Logic Board PCBA

e Power Supply PCBA

1-3
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KEYSWITCH MATRIX

8070-02

KEYBOARD ASSEMBLY

DETACHABLE CORD

12-INCH CRT

MONITOR PCBA

LOGIC PCBA

POWER SUPPLY PCBA

VIDEO DISPLAY ASSEMBLY
(REAR HOUSING REMOVED)

Figure 1-2.

Major Assemblies and Related Components, Model 4309 EVDT
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1.2.2.1 Monitor Assembly

The Monitor Assembly (figure 1-2) consists of a CRT that displays the alpha-
numeric and graphics characters and a Monitor Board PCBA that provides the high
voltage, video, and deflection circuits required for CRT operation.

The CRT face plate is 12 inches in diagonal measure and has a non-glare (etch-
ed) viewing surface with green phosphor P3l). The CRT deflection angle is

90 degrees. The neck of the CRT includes a yoke assembly, which is adjustable,
in part or whole, for proper positioning and linearity of the video raster.
(Details on the CRT display matrix are provided in Section III.)

The Monitor Board PCBA accepts TTL level video, horizontal drive, and vertical
drive signals from the Logic PCBA. The Monitor Board PCBA also accepts 12
volts DC from the Power Supply PCBA, via connections and traces on the Math
Logic Board PCBA. These inputs are processed by the Monitor Board PCBA to
generate the CRT raster scan and the high voltages that permit the display of
video information. (Details of Monitor Board PCBA operation are discussed in
Section III.)

1.2.2.2 Main Logic Board PCBA

The Main Logic Board PCBA (figure 1-2) contains the microprocessor unit (MPU),
keyboard interface logic, main memory, display memeory, character generator
and controller logic, character and display attribute logic, CRT controller
logic, composite video logic, and communications interface logic.

These memory and logic elements, under control of the MPU, receive character-
coded data from either the keyboard or communications interface. The coded
data is written into display memory at addresses coinciding with the character
(cursor) position in the display matrix. The character generators read the
coded data from display memory and output a character code to the composite
video logic (along with data from the character attribute and character con-~
troller logic). The CRT controller generates the horizontal and vertical sync
pulses and the cursor signal. The cursor signal is used to indicate when the
raster scan coincides with the cursor position (or display memory address), at
which point the character is displayed on the screen.

When data is transmitted to the host CPU or serial printer, the MPU retrieves

a character from display memory and sends it to the communication interface.
The communication interface transmits the character bit-by-bit. Start and

stop bits, as well as the parity bit (as specified) are included with each
character transmitted. (Details of Main Logic Board operation are discussed in
Section III.)

!

The Main Logic Board PCBA includes two 25-pin data interface connectors

(DB-25P or equivalent D-Type) for I/0 ports A and B. The connectors are
accessible at the rear of the EVDT for cable connections to the host CPU and

a serial printer. Also included on the Main Logic Board PCBA is a rechargeable
5-volt backup battery for the CMOS RAM (continuous memory).

1-5
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1.2.2.3 Power Supply PCBA

The Power Supply PCBA (figure 1-2) produces + and -12 volts DC and regulated
volts DC. The +12 and +5 volt outputs are supplied to the Main Logic Board
while only the +12 volt output is supplied to the Monitor Board and only

the +5 volt output is supplied to the keyboard assembly.

+5

The mounting bracket for the Power Supply PCBA includes a male power cord

receptacle and a power on-off switch, both of which are accessible at the
rear of the EVDT.

1.3 SPECIFICATIONS

Specifications for the Model 4309 EVDT are listed in table 1-1.

Table 1-1.

Specifications, Model 4309 EVDT

PARAMETERS

CHARACTERISTICS

PHYSICAL

Video Display Assembly
Height
Width
Depth
CRT Screen Size

Keyboard Assembly
Height
Width
Depth
Shipping Weight
(Keyboard and Display
Assembly)

AC POWER

Voltage

Current

12 inches (30.5 cm)
16 inches (40.6 cm)
13.8 inches (35.1 cm)

12 inch (30.5 cm) diagonal measure

1.5 inches (3.8 cm)
17.8 inches (45.2 cm)
7.6 inches (19.3 cm)

26 pounds (11.8 kg)

100-120 VAC or 220-240 VAC (ranges
jumper selectable

1.0A @ 100-120 VAC
0.5A @ 220-240 VAC

1-6
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Table 1-1.

Specifications, Model 4309 EVDT (continued)

BFISD 8070

PARAMETERS

CHARACTERISTICS

AC POWER (cont'd)
Frequency
Power

DC POWER

Voltage

Tolerance

Current

Noise and Ripple
ENVIRONMENTAL
Temperature
Humidity
GENERAL

Data Terminal Type

Microprocessor
Main Memory
Firmware Memory
Continous (Data) Memory
Display Memory
Screen Memory

Attribute Memory

Character Generator Memory

Display Format

50-60 Hz

40 watts (maximum)

+12 VDC, -12 VDC, and +5 VDC (includes
5-volt battery backup for CMOS RAM)

+10% (12V) and +5% (5V)
1.2A @ 412 VDC

0.15A @ -12 VDC

2.5A @ +5 VDC

0.20V (12V) and 0.03V (5V)

65°F to 75°F (18°C to 24°C)

407 to 60% (non—condensing)

Smart (microprocessor controlled I/0
with user-programmable keyboard, display,

and interface parameters)

Zilog Z-80A (8-bit @ 4MHz)

8K x 8 ROM

IK x 8 CMOS RAM (battery backed)

2K x 8 RAM (total)
2K x 4 RAM (total)

4K x 8 ROM (total

24 lines x 80 characters with selectable

25th status line

1-7
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Table 1-1, Specifications, Model 4309 EVDT (continued)

PARAMETERS

CHARACTERISTICS

GENERAL (cont'd)

Character Font

Character Font Attribute

Display Attributes

Communication Interface

Transmission Format

Baud Rates

Transmission Modes

Conversation Mode -
-Full Duplex

Conversation Mode -
Half Duplex

Block Mode

8 x 12 character cell with 6 x 10 dot
matrix (including lower—case decender)

Normal, double wide, double high, double
wide/double high

Reverse video, reduced intensity, blink-
ing, underlined (assignable to cursor,
character, line, or full screen)

Asynchronous serial-bit per EIA Standard
RS-232C

10- or 1l1-bit transmission word consist-
ing of 1 start bit, 7 data bits for
domestic and World Trade terminals or

8 data bits for international and
Katakana terminals, followed optionally
by 1 parity bit and 1 or 2 stop bits.

50, 75, 110, 134.5, 150, 300, 600, 1200,
1800, 2000, 2400, 3600, 4800, 7200,9600
and 19200 baud

Keyboard codes are sent to host CPU and
returned for display or execution of
control function

Keyboard codes are displayed or acted
upon and are sent to host CPU. Data
received from host CPU is displayed or
acted upon.

Keyboard codes are displayed or acted
upon but not sent to host CPU. Data
received from host CPU is displayed or
acted upon. Permits editing of data.
Requires use of Special Function Keys
for Block Mode data transmission.
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Specifications, Model 4309 EVDT (continued)

PARAMETERS

CHARACTERISTICS

GENERAL (cont'd)
CRT Monitor
Display Size
Deflection Angle
Refresh Rate
Phosphor
High Voltage
Horizontal Frequency
Horizontal Period
Horizontal Retrace Time

Horizontal Drive Pulse
Width

Horizontal Video Blanking
Time

Horizontal Lead/Lag
Vertical Frequency

Vertical Period

Vertical Retrace Time

Vertical Drive Pulse
Width

Vertical Video Blanking
Time

Vertical Lead/Lag

8.5 inches x 6 inches (21.6 cm x 15 cm)
90 degrees

50 or 60 Hz (non-interlaced)

P31 Green

13KV

19.25 KHz @ 50/60 Hz

51.7 microseconds

6.5 microseconds (max.)

4.23 microseconds

12 microseconds

+2.0 microseconds
50/60 Hz

20 milliseconds (50 Hz)/
16.67 milliseconds (60 Hz)

800 microseconds (max.)
0.1 - 1.2 milliseconds
4.5 milliseconds (50 Hz)/
1.2 milliseconds (60 Hz)

None
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Table 1-1. Specifications, Model 4309 EVDT (continued)

PARAMETERS

CHARACTERISTICS

GENERAL (cont'd)
Keyboard

Physical Layout

Character Sets

Programmable Function Keys

(F1 through Fl4;
F15 through F28

with SHIFT)

Special Function Keys

Control keys

Editing and Control Modes

Cursor Control

Block Mode Transmission
Control

/4-key, typewriter—style alphanumeric
keyboard with 18-key numeric keypad.
Alphanumeric keyboard includes control
and special function keys. Numeric
keypad includes cursor control keys and
additional function keys.

Keyboard selection of domestic (stand-
ard) or one of seven international
character sets (French, Italian,
Swedish, Spanish, Norwegian, German, or
Danish = all contained in standard
character ROM)

Execute user—selected character-string
commands stored in continuous memory.
Each function key has 77-character
buffer. Total of 300 characters may
be programmed.

Pressed with FUNCTION key to invoke
special functions. These include
terminal setup, block mode, conversa-
tion mode, display brightness, clear
display, storing/examining data in
Programmable Function keys, print,
freeze display

Control cursor movement and select

character entered for dual-character
keys. CONTROL key with standard keys

generate ASCII control characters, which
are acted upon or displayed; ESCAPE key

with standard keys emulate host control

of EVDT operation

Up, down, forward, backward, tab,
back-tab, home (using keypad III key),
protect mode tab, and load/read cursor
position/content

Send or print line/page of unprotected
or protected characters; partial send
(using Function keys or Escape
sequences)
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SECTION II
INSTALLATION AND OPERATION

2.1 INTRODUCTION

This section provides information on the installation and operation of the
Model 4309 EVDT. The use of the Special Function, Escape, and Control keys
is described in detail as reference for field service and programming
personnel.

2.2 UNPACKING/INSPECTION/REPACKING

The EVDT is shipped in one carton, which contains the video display assembly,
keyboard, keyboard cable, power cord, and Operator's Guide. The shipping car-
ton is constructed of heavy cardboard and includes specially constructed foam
mounting to protect the EVDT from damage. The following procedure is recom-—
mended when unpacking the EVDT.

1. Before accepting the EVDT from the carrier, inspect the shipping
carton for signs of external damage. Any indication of external
damage must be noted by the carrier and reported immediately to your
Basic Four sales office.

NOTE

When unpacking the EVDT, save all packing materials
and the shipping carton for use at a later date.

2., With the shipping carton in its upright position, open the carton
and carefully remove the EVDT components, as shown in figure 2-1.

3. Carefully unwrap and inspect all items for indications of shipping
damage. Check for loose, bent, broken, or otherwise damaged parts.
Immediately report any damage to your Basic Four sales office.

4., When returning an EVDT to the factory, repack the unit in its original

container, using the original packing materials whenever possible.
Repack the EVDT as shown in figure 2-1.

2.3 PREINSTALLATION CHECKS

Before connecting the EVDT to site power, the following checks should be made
to assure proper operation and to prevent electrical damage to the equipment.
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MANUAL

KEYBOARD

SEE NOTE

NOTE:

SAVE ALL PACKAGING MATERIALS FOR
FUTURE USE.

8070-03

Figure 2-1. EVDT Unpacking/Repacking
2-2
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Table 1-1. Specifications, Model 4309 EVDT (continued)

PARAMETERS

CHARACTERISTICS

GENERAL (cont'd)

Editing and Control Modes
(cont'd)
Conversation Mode

Transmission Control

Block Mode Editing

Enter Mode

Insert Mode

Freeze Mode

Protected Field Moce

Scroll Mode

Setup Mode

Self-Test Mode

Half-duplex (data displayed as entered)
or full-duplex (data returned for
display from host CPU)

Clear display, erase line, erase page,
delete line, insert line, delete char-
acter, insert character, set tab, and

clear tab(s)

Display all control characters along
with text as aid in programming and
troubleshooting

Permits insertion of characters without
overwriting existing characters

Stops display from changing while allow-—
ing input to data buffer

Uses Write Protect and Protect Modes to
prevent characters, lines, or entire
display from being overwritten

Smooth or line-by-line scrolling

Display menu of keyboard selectable
parameters for word length, stop bits,
parity, baud rate, duplex, data buffer
(X-ON/X-0FF) protocol, refresh rate,
extension port, status line, keyboard
security, scroll mode, cursor mode,
auto-repeat, linefeed with carriage
return, tactile feedback, end-of-line
bell, language, and clock select. All
selected parameters stored in con—
tinuous memory (CMOS RAM)

Invoked at keyboard only; CONTROL key
with standard keys cause individual
tests to be executed for ROM checksum,
MPU scratchpad RAM, screen RAM, LSI
registers, and audible tone. ROM and
RAM tests are also executed at power up

1-11
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1.4 RELATED DOCUMENTS

The following manuals are recommended as supplementary reference material for
field service personnel.

e Ergonomic Video Display Terminal Operator's Guide, BFISD 5161
e System 810 Service Manual, BFISD 8058P
@ System 810 Operator's Guide, BFISD 5115

e Model 1350 Fixed Media Disk CPU Service Manual, BFISD 8065PA (supporting
Systems 110, 210 and 310 with High Speed CPU)

e System 110 Operator's Guide, BFISD 5160
e System 200/410 Service Manual, BFISD 8035A
e System 200/410 Operator's Guide, BFISD 5045
e System 210 Operator’'s Guide, BFISD 5109

e System 310 Operator's Guide, BFISD 5135

1-12
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AC Power Requirements

Verify the following AC line requirements:

1.

The AC line is not shared by devices that cause large transients

(e.g., air conditioners, heaters, welding equipment, or equipment
with large motors).

The AC line is not subject to voltage variations greater than 107,
or frequency variations greater than 0.2%.

The AC power outlets are within the proper voltage range (100-120 VAC,
50/60 Hz or 200-240 VAC, 50/60 Hz, as applicable) and near enough to
the equipment so that power extension cables are not necessary. (Re-
fer to paragraph 2.3.3.)

2.3.2 Ground Checks

l.

Verify that power 1is not applied and the AC line cord is not connected
before making the following checks.

)
{ CAUTION

Only three-wire electrical outlets and three-
pronged plugs with the third wire connected to
earth ground are acceptable electrical connectors.

NO two—wire outlets or plugs, with or without
connection to a conduit ground, are to be used.
Unstable equipment operation may result.

Check that the AC line includes a third-wire earth ground that meets
or exceeds the requirements of the National Electrical Code. This
can be checked as follows:

ae

Locate the circuit breaker that is to supply power to the EVDT.
With a digital voltmeter set to measure 20 volts AC, and the
circuit breaker turned ON, measure the drop between the green
and white wires at the power source (wall outlet). The measured
voltage must be less than 1.8 volts AC.

Set the source circuit breaker to OFF. Measure the resistance
between the green and white wires at the wall outlet. The resis-—
tance must be less than the value shown below for the circuit
breaker rating.

Circuit Breaker Rating Resistance
15 Amperes 0.30 Ohms
20 Amperes 0.25 Ohms
30 Amperes 0.15 Ohms

If the measurement in either step (a or b) is not less than or
equal to the value given, request the customer to provide a power
source that meets the given requirements.

2-3
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2.3.3 Power Supply PCBA Input Voltage Range

The EVDT Power Supply PCBA is configured by means of a jumper at its AC input

to operate within one of two voltage ranges’
VAC, 50/60 Hz and 220-240 VAC, 50/60 Hz.

These voltage ranges are 100-120
Verify that the AC input voltage

range selected for the Power Supply PCBA is compatible with (includes) the AC

voltage supplied by the site power source.

Figure 2-2 illustrates the config-

uration of the AC-input jumper for each of the two PCBA voltage ranges.

2.4 SYSTEMS INTERFACE REQUIREMENTS

The EVDT systems and serial printer interface cables, along with their point-

to-point connections are listed in table 2-1.

Interface cable connections are

illustrated in the EVDT Installation procedure of paragraph 2.5, which follows.

Table 2-1. Systems Interface Cables and Connections
SYSTEM FROM CABLE DESCRIPTION, PART NO. TO
810 EVDT Port A 12-Conductor Cable 8-Way/ N8-Way Controller
RS-232, 50 Ft. Max. PCBA - Jl thru J7
907115-XXX
(50/60 Hz)
Fixed Disk EVDT Port A 4-Conductor Cable, Signal, 8-Channel Terminal
CPU (System 1000 Ft. Max. —-906693~VAR Controller PCBA -
200,210, (50 Hz) JO thru J7
310, or 410) (See Note)
-906041-VAR
(60 Hz)
Removable EVDT Port A 4-Conductor Cable, Terminal 1/0 Panel Con-
Disk CPU Interface, 1,000 Ft. Max. nector — Channel
(System 510, -906694-VAR 0 thru Channel 7
610,710 or (See Note) (50 Hz)
730)
-906274-VAR
(60 Hz)
All Systems EVDT Port B 4-Conductor Cable, Terminal Serial Printer

Interface, 1,000 Ft. Max.
-906694-VAR

(See Note) (50 Hz)
-906274-VAR
(60 Hz)

I/0 Port Connector

NOTE:

Baud rate constraints apply at longer cable lengths.

Mode instructions, paragraph 2.7.)

(Refer to Setup
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A BU%

JUMPER CONNECTION
FOR 110-120VAC INPUT

Wi
O) s
LNl =

A. 110 - 120VAC CONNECTION

| “Sm——m—

JUMPER CONNECTION
FOR 220-240VAC INPUT

C) - —ql |

B. 220 - 240VAC CONNECTION

8070-04

Figure 2-2. AC Input Voltage Configurations, Power Supply PCBA
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2.5 EVDT INSTALLATION
Install the EVDT as follows:

1. Place the pedestal for the video display assembly on the surface of
the designated EVDT work station.

NOTE

The area chosen for EVDT operation should not
contain equipment that radiates RFI (radio-
frequency interference) or strong magnetic fields,
as these conditions may interfere with EVDT per-
formance.

2. Set the video display assembly atop the pedestal.
3. Place the keyboard in front of the display assembly and plug the

coiled keyboard cable into the receptacle located below the right
side of the display screen (see figure 2-3).

CAUTION

Be sure to perform the preinstallation checks in
paragraph 2.3 before connecting the EVDT to an AC
outlet.

8070-05

Figure 2-3. Keyboard Cable Connection, Model 4309 EVDT
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Verify that the POWER ON/OFF switch on the display assembly rear

panel is in the OFF position (see figure 3-4). Connect the EVDT

power cord from the receptacle on the display assembly rear panel
to the designated AC outlet.

Connect the appropriate interface cable (table 2-1) from PORT-A
(figure 2-4) to the serial I/0 controller (PCBA) or I/0 connector
at the host CPU (see figures 2-5, 2-6, or 2-7 and 2-8).

From PORT-B (figure 2-4) connect the interface cable (table 2-1) to
the serial printer I1/0 connector (figures 2-5, 2-6, or 2-7 and 2-8).

8070-06

o

Figure 2-4. Video Display Assembly Rear Panel, Model 4309 EVDT
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gt [ soic/
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/1 I 907115-XXX(50/60HZ) MOD 4309 M 906274-VAR(60HZ) 1 SERIAL
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J5 | '
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N8-WAY
CONTROLLER Js
PCBA
MODEM B [1 REMOTE
(RS-232) MODEM L{ oevice
8070-07
Figure 2-5. EVDT to System 810 Interface Cable Connections
730 [1_306041=VAR(60HZ) 1 MOD 4309 [ 906274-VAR(60HZ) 1 SERIAL
) 906993-VAR(50HZ) Y EVDT L) 906694-VAR(50HZ) L4 PRINTER
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32 I I
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J6 | ' l
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beBA \°" L 906693-vAR(50rZ) 4| EVOT L 906694-VAR(50HZ) L] PRINTER
8070-08

Figure 2-6. EVDT to Fixed Media Disk CPU Interface Cable Connections
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’Dg Q 906274-VAR(60HZ) 1 MOD 4309 |f_ 906274-VAR(60HZ) o  SERIAL
- QO 906694-VAR(50HZ) | EVODT ”  906694-VAR(50HZ) | PRINTER
EIGHT 2 M2 X )
PORTS < | '
(rs-232) | [J2 [J2 ¥ '

Q []° 906274-VAR(60HZ) J  MoD 4309 | 906274-VAR(60HZ) d  SERIAL
DI X { Iy {
(e Us | T EVDT 906694-VAR(50HZ) PRINTER

1/0 PANEL

8070-09

Figure 2-7. EVDT to Removable Disk CPU Interface Cable Connections

RS-232
PORT-B

PORT-A
S .

\\\\\\\\‘_—
TIE SHIELDS AT

CONNECTOR MOUNTING
SCREW

TO PRINTER
TO CPU

8070-10

Figure 2-8., EVDT Cable Grounding
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2.6 EVDT POWER-UP
Perform the initial EVDT power—up as follows:

1. Press the rear—panel POWER ON/OFF switch to the ON position. The
EVDT will automatically perform a power—-up self-test. At the com-
pletion of the test an audible tone ("beep) will sound, indicating
that the self-test ran successfully. After approximately 20 seconds,
the cursor and the EVDT status line should appear on the display.

2. Perform the Keyboard Master Reset by pressing the CONTROL, SHIFT,
FUNCTION, and CLEAR keys at the same time. Data will be ersed from
the screen and the status line clock will be reset to 1:01 AM. (This
keyboard operation resets all programmable EVDT parameters to their
default settings, assuring that only those parameters modified in the
Setup Mode, or their default settings, will affect EVDT operation.)

3. Refer to paragraph 2.7 and select the parameters required for data
transmission and the desired keystroke and/or display features.

2.7 SETUP MODE PARAMETER SELECTION

There are a number of keyboard-selectable parameters that may be used to con-
figure the EVDT for particular operations and individual preferences. These
parameters fall within two categories: parameters that affect the interface
with the host CPU, and parameters that affect keystroke or display operations.

Interface parameters control communications to and from the host CPU. These
parameters must be set correctly, or else incorrect data may be sent to or
received from the host CPU. Interface parameters are selected and set accord-
ing to requirements of system software/hardware, and normally will not change
(unless unique changes are made to the system).

Keystroke and display parameters allow the EVDT to be configured for individual
preferences. These parameters affect only the local operation of the EVDT,
and have no effect on the host CPU.

Interface parameters and keyboard or display parameters are selected at the
keyboard and stored in continuous memory while the EVDT is in the Setup Mode.
When invoked, this mode will place the EVDT in a local condition and display
the SETUP menu, either as a single line (line at a time) menu or, if desired,
as a full screen menu. (See figure 2-9.) Invoking the full screen SETUP menu
will overwrite any data displayed on the screen; invoking the single line SETUP
menu, however, permits parameter changes while retaining all screen data. (The
single line SETUP menu temporarily displaces the first line of screen data,
which returns when the Setup Mode is terminated. The cursor will also return
to the same screen position that it occupied before the single line SETUP menu
was invoked.)

2-10
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SHIFT KEYBOARD PROTECT

LOCK LOCK MODE
STATUS \ FREEZE CAP PAD BLOCK
LINE MODE LOCK \ LOCK MODE

Vv ]

BFIS 4309 Fz Sf Cp PdA Kl Pr Bk TIME
SETUP

1. PORT A: BAUDEE 8 DATAE 2 STOPE PARITYW EVEN PH
2. PORT B: BAUDEE 8 DATAM 2 STOPER PARITYER EVEN PHB

BAUD: 0=50 1=75 2=110 3=134.5 4=150 5=300 6=600 7=1200

BAUD: 8=1800 9=2000 A=2400 B=3600 C=4800 D=7200 E=9600 F=19200
3. SECURITYE HALFDER 50 HzB E‘PORT. XONOFFER DRT DTREM

4. ROLLES SCROLLES SMOOTHER CRLFER 24HRER STATH BELLNE

5. REPEATER TACTILEWE CURSORER LANGUAGEER

Language: O=standard 1=French 2=Italian 3=Swedish
4=Spanish  5=Norwegian 6=German 7=Danish

BFIS 4309 VXXXX(C)MAI,INC.

\\\\ FIRMWARE REVISION LEVEL

8070-11

Figure 2-9. Full Screen Setup Menu and Status Line
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To invoke the Setup Mode, press and hold the FUNCTION key, and press the .
numeric keypad zero (0) key. This operation will display the prompt: "SETUP
Menu-—Select:."” To view the single line SETUP menu, a line at a time, press
the numeric key (1 thru 5) corresponding with the line of the menu to be
displayed. The selected line will then appear. To view the full screen SETUP
menu, press the zero key again (either on the main keyboard or the numeric

keypad).

NOTE

If Pad Lock or Shift Lock is enabled ("Pd" or
"Sf" is displayed on Status Line), the numeric
keys on the numeric keypad will not operate.

Hold FUNCTION key down and press PAD key to
disengage Pad Lock; hold SHIFT key down and press
CAPS LOCK key to disengage Shift Lock.

Selecting parameters in the Setup Mode is basically the same when using either
the single line or full screen SETUP menu. To select and change a parameter,
simply position the block cursor at the box to be changed, and enter the
appropriate character from the keyboard. The "0" or "1", O thru F for Baud
Rate, and O thru 7 for Cursor and Language are the only valid characters; all
others will result in a bell tone, indicating an attempted illegal character
entry. Illegal characters will not be accepted. Select the desired code
characters from table 2-2.

The SETUP menu cursor position is changed with the space bar or RETURN key.
Press the space bar to move the cursor from left to right one box position at
a time on the same line. The cursor will return to the first box on the same
line if advanced from the last position. Press the RETURN key to advance the
cursor to the first box of the next line.

The single line SETUP menu is manipulated by using the RETURN key to change
lines in the menu; for example, to change from line 3 to line 4, in ascending
numerical order. Use the space bar to move to cursor position within a single
line. |

To terminate the single line SETUP menu, press ESCAPE twice; to terminate the
full screen SETUP menu, press ESCAPE once.

The procedure for invoking the Setup Mode and for selecting and/or changing
EVDT parameters is summarized in table 2-3. Procedures for programming the

status—line clock, establishing protected fields, function key programming,
and selecting display attributes are provided in paragraph 2.10.

NOTE

The maximum recommended baud rates vs. cable length

are: 0 to 250 feet - 9600 baud; 251 to 500 feet -
4800 baud; .and 501 to 1000 feet — 2400 baud.

2-12
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Table 2-2. Setup Menu Parameters and Selection Codes
PARAMETERS SELECTION CODE/DESCRIPTION
Baud 0-F = Port A baud rate selected from SETUP menu (E*)
0-F = Port B baud rate selected from SETUP menu (A%*)
8 Data 0 = Seven—bit word length for I/0 port*
1 = Eight-bit word length for I/0 port
2 Stop 0 = One stop-bit on data word for 1/0 port*
1 = Two stop-bit on data word for 1/0 port
Parity 0 = No parity on data word for I/0 port
1 = Parity bit on data word for I/0 port#*
Even P 0 = If parity is invoked, it will be odd parity*
1 = 1If parity is invoked, it will be even parity
Security 0 = Escape sequences uninhibited
1 = Selected Escape sequences inhibited*
Half D 0 = Full Duplex*
1 = Half Duplex
50 Hz 0 = 60 Hz for U.S. operation¥*
1 = 50 Hz for foreign operation
E Port 0 = Extension Port is not activated¥®
1 = Extension Port is activated and will pass data from
Port A at the selected baud rate to a device connected
to Port B, such as a serial printer
Xonoff 0 = Xonoff is not activated¥®
1 = Xonoff is activated and a CONTROL S signals the computer
to halt transmission when the terminal buffer is 32
characters short of being full. A CONTROL Q signals the
host computer to resume transmission when the character
buffer is at least half empty
Dtr Data Terminal Ready feature is not activated¥®

= Data Terminal Ready feature is activated and will

respond by dropping the "Data Terminal Ready"” signal,

indicating to the host computer that the terminal input

buffer is 32 characters from being full. This feature
complements the Xonoff by providing an alternative to
sending CONTROL S and receiving CONTROL Q for input
buffer control. If both Xonoff and Dtr features are
selected a CONTROL S code will automatically be sent
prior to dropping the "Data Terminal Ready” signal

*Indicates default setting of setup parameters; invokable by Keyboard Master

Reset.
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Table 2-2. Setup Menu Parameters and Selection Codes (continued)
PARAMETERS SELECTION CODE/DESCRIPTION

Roll 0 = Cursor will not wrap around to the next line

1 = Cursor advances to first column of the next line
when cursor is advanced from the last column on
the right*

Scroll 0 = A1l lines do not move up when the bottom line is filled
to the 80th position. Additonal data will continue to
be written on the bottom line

1 = A1l lines move up when the bottom line is filled to the
80th position#*

Smooth 0 = Regular Line Scrolling, a single line at a time%*

1 = Smooth Scrolling is enabled; at speeds of over 1200
baud the Xonoff will prevent buffer overflow (not yet
fully supported by Basic Four software)

Crlf 0 = No line feed when RETURN is pressed®

1 = Line feed when RETURN is pressed

24 hr 0 = Standard 12-hour clock (AM/PM)*

1 = 24-hour clock (military time)

Stat 0 = Status line is not displayed

1 = Status line is displayed*

Repeat 0 = Keystrokes are not automatically repeated*

1 = Keystrokes are automatically repeated when the key is
held down for more than one second. Characters or
operations are repeated at a rate of 16 per second

Tactile 0 = No audible click is produced when a code-generating key
is pressed*

1 = An audible click is produced when a code-generating key
is pressed

Bell 0 = No bell before line end*

1 = Bell sounds eight characters before end of line for
block mode convenience

*Indicates default setting of setup parameters; invokable by Keyboard Master

Reset.
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BFIS 4309 Fz TIME
$ 297

8070-12

Figure 2-10. {FUNC| with {EXAM F | Display

21. Type |ESCAPE/CLEAR| ; press and hold |[SHIFT and type {V| . Press
and hold |CTRL] and type lzg ; observe that By, is displayed on the
screen and that no audible tone is sounded. Press and hold
while typing [ﬁ1 1| [J] ; observe that Bg, Hr, and Ly are dis-
played on the screen.

2.9 EVDT OPERATION

The following paragraphs provide detailed information on the various operating
modes and control codes used by the Model 4309 EVDT. Programming information
is provided in paragraph 2.10.

2.9.1 Keyboard Overview

Figure 2-11 shows the layout and describes the functions of the domestic EVDT
keyboard. Figures 2-12 thru 2-18 illustrate the various international key-
board layouts according to nationality. It should be noted that although the
international keyboards differ in their keycap designations, the keyswitch
layout for all keyboards is identical. Furthermore, those displayable char-
acters peculiar to each of the international keyboards are derived from trans-
lation of the standard ASCII code, as performed by a programmable, universal
character generator. (Programming of the character generator is performed
while the EVDT is in the Setup Mode, paragraph 2.7.) Finally, those keyswitch
. functions captioned in figure 2-11, and all of the keyboard operations des-
cribed in the following paragraphs, apply equally to both domestic and inter—
national keyboards.

2-19/20
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FUNC]IS PRESSED WITH SPECIAL FUNCTION KEYS TO oo

INVOKE THE BLOCK MODE, CONVERSATION MODE, AND UPLINE DOWNL INE BACKSPACE FORESPACE
SET-UP MODE; TO CONTROL THE DISPLAY SCREEN
( 1.E., WITH[ERTTE, [CLEAR]); TO STORE 4 { - —_
AND_EXAMINE DATA IN A PROGRAMMABLE FUNCTION KEY
( [SET_F] AND [EXAM F] ); AND TO PLACE THE
NUMERIC KEYPAD IN THE PAD LOCK (CURSOR ONLY) o MOVES CURSOR IN DIRECTION INDICATED. IF NEW
MODE (WITH [CAPS LOCK/PAD] ). POSITION IS PROTECTED, CURSOR MOVES TO FIRST
UNPROTECTED POSITION IN ROW OR COLUMN (FOR o
BACKSPACE THE NEXT PREVIOUS UNPROTECTED POSITION
ESCAPE/CLEAR| USED IN BLOCK MODE WITH OTHERWISE IS SELECTED). CHARACTER UNDER CURSOR OR CHARACTERS
~— PROGRAMMABLE FUNCTION KEYS[ET] THRU DISPLAYABLE CHARACTERS TO INVOKE A SPECIFIC PASSED OVER BY CURSOR ARE NOT ERASED.
AND(F15] THRU [F28] KITH TERNINAL OPERATION, WHICH MAY EMULATE OR BE IN
WHEN PRESSED WITH l [FONC) KEY, TRANSMIT ég??ég:c}?oﬁgamééﬁpﬁglNﬁhggﬁ?gg§g§ cégrgm {PRINT] ACTIVATES PRINTER IN BLOCK MODE AND CAUSES
USER-SELECTED CHARACTER-STRINGS AS OPERATIONS). WHEN PRESSED WITH[FUNC] KEY, ALL SCREEN DATA FROM HOME POSITION UP TO, BUT NOT
PROGRAMMED FOR EACH KEY. INCLUDING CURSOR POSITION TO BE TRANSMITTED TO THE
[TAE] ADVANCES CURSOR TO FIRST EocAne E;gARROxI%},Ecg%gLQ*;L UNPROTECTED PRINTER. [ESCAPE] SEQUENCE MAY BE USED TO PRINT
BOSITION OF NEXT UNPROTECTED SINGLE LINES OF UNPROTECTED DATA.
FIELD OR NEXT TAB STOP.
WHEN PRESSED WITH[SHIFT]KEY, ‘ v , M CONTROL BARS [I] THRU [IV] ARE USED TO CONTROL
CURSOR BACK TABS TO FIRST i 1 F3 Fq Fs Fé F7 FB Fg Fio Fii Fiz F11 Fi4 ESCAPE RIN - s 1y THE CURSOR ASFINED N APPLICATION PROGRAM,
FIELD OR PREVIOUS TAB STOP. ST T T 1T T 1] ¢ ST =TI T T =TI T T T T rescrron ST TS T FUNCTION AS RETURN OR HOME KEYS.
I 1 2 3 4 5 6 7 8 9 ] - = /
\ EXAN F
- q W £ " T ¥ y 1 0 P § 3 §\~ 2 g 6 i
CAPS LOCK/PAD]SHIFTS ONLY LOWER CASE T . SEE LA AL
ALPHA CHARACTER INTO UPPER CASE "CP" \ Lo A “ sHte be et Lo e b THL S LS RETURN THEEHE L
IS DISPLAYED ON STATUS LINE. TO SET ; ; AND [DIM] ARE USED WITH [FUNC] KEY TO CONTROL
PRESS [CAPS_LOCK/PAD]ONCE. TO RELEASE o \ ! f%gf—}iy BRIGHT%SS (P}
. . 7 AUX :
PRESS [CAPS LOCK/PADJAGAIN. WHEN SHIFT 20 e e THEe T o L L ! 1 o 0 :
PRESSED WITH[FUNC]KEY, [CAPS LOCK/PAD)
SHIFTS NUMERIC KEYPAD FOR USE OF
CURSOR CONTROL KEYS ONLY."PD" (PAD LOCK) e st
IS DISPLAYED ON STATUS LINE. WHEN [EXAM F] AND [SET F) ARE USED WITH THE [FUNC]KEY TO
PRESSED WITH[SHIFTKEY, [CAPS LOCK/PAD] STORE CHARACTER-STRING COMMANDS FOR THE PROGRAMMABLE
SHIFTS ENTIRE KEYBOARD INTO UPPER FUNCTION KEYS, THRU AND TO EXAMINE THE
CASE. “SF" (SHIFT LOCK) IS DISPLAYED CONTENTS OF THOSE KEYS.
ON STATUS LINE.
CTRL] USED WITH OTHER KEYS TO GENERATE
TRANSMITTABLE CONTROL CODES. USED [BACKSPACE] CAUSES CURSOR TO MOVE ONE POSITION L
ALSO TO PRODUCE LOCAL CURSOR CONTROL LEFT AND REPLACE ANY CHARACTER THAT EXISTED . T LR
CODES AND TO INVOKE TERMINAL SELF IN THAT POSITION. :
TESTS.
[SPACE] BAR ADVANCES CURSOR ONE SPACE TO [RETURN] (CARRIAGE RETURN, OR CR) - DEPRESSION
THE RIGHT EACH TIME BAR IS TYPED. ANY OF THIS KEY INDICATES THAT ENTRY OF A PARTICULAR
CHARACTER UNDER CURSOR IS REPLACED BY A PIECE OF INFORMATION HAS BEEN COMPLETED., UPON
SPACE. HOLDING BAR DOWN PRODUCES A CERTAIN CONDITIONS, RETURN MUST BE PRESSED BEFORE
CONTINUOUS STRING OF SPACES UNTIL RELEASED. THE COMPUTER ACCEPTS DATA TYPED ON THE KEYBOARD,

IN RESPONSE TO PROMPTS AND QUESTIONS DISPLAYED ON
THE SCREEN, THIS KEY MAY BE USED TO INDICATE THAT
[SHIFTI MUST BE HELD DOWN WHILE AFFECTED THE USER CHOOSES THE DEFAULT VALUE.

KEY IS TYPED, ENABLES UPPER CASE ALPHA

CHARACTERS AND SYMBOLS, AS WELL AS

CURSOR CONTROL KEYS, DISABLES SHIFT

LOCK MODE IF IN SHIFT LOCK POSITION WITH

[CAPS TUCK/PAD] KEY .

8070~13

Figure Z-11. Layout, and Keyswitc
Functions, Domestic Kevboard
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Fi F2 F3 F4 F5 F6 F7 F8 F9 F10 Firj{frie F13 F1a ESCAPE SKIRY N , v
CLEAR
] $ " % ? # & ; ( ) / + ' > SLET

£C 1 2 3 4 5 6 7 8 9 0 . N SKERM 7 8 9 11

SE F LYS MORK

| ' ' ' ‘ e 4 1
IlTAB lﬂ Q W E R T Y U 1 0 P R £ LA a 5 6 1

SETF
VER N - -
UAs A S ] F 6 H J K L .3 ] P <! 1 5 3
S I
z X c v B N M . : - Teo| 0
KTRL <3

Figure 2-12., Keyboard Layout, Danish

Fl F2 F3 F4 F5 F6 F7 F8 F9 Fiolf lritff]r12 F13 F14 ESC EDIT ; , v
ANNUL
3 1 2 3 ) 5 6 7 ) ) 0 ° ? >
C * e " ) ( - e N ; b ) ] < FONCT 7 8 9 I
FONCT
TAB z 3 R T Y v 1 0 p ~ UL g g 6 "
. 12 T LUMN ~LUMN
CAP
BLOQ Q S D F G H Jd K L M {f g’ ‘—J T -; 3 1
=) I
7 .
W X C v i B N , : / : Sor 0 :
CTRL <3
Figure 2-13. Keyboard Layout, French
Fi £2 F3 F4 3 F6 F7 F8 F9 F10 Frif] [r12 F13 Fl4 BEFEHL DRUCK . , v
CLEAR
] ! " § $ % ) / ( ) = ? N >
C 1 2 3 4 5 6 7 8 9 0 B 4 < FUNCTION 7 8 9 1
[KM:INE
, % X
T Q W £ R T 7 U I 0 p 5 . | ﬁ ! 6 1
Ti
= SET BRITE DIM
’ . - -
rits A S D F G H J K L d A ' <! ) 5 3
PAD i 1
Y X c v B N M : : 2 0
ol <3 NOTE: CHARACTER ACQUISTION
3 CHARACTER KEYS
CAPS LOCK | CAPS LOCK
ON OFF
SHIFT @ ]
ON
SHIFT '
QOFF :

Figure 2-14. Keyboard Layout, German
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F1 F2 F3 F4 F5 F6 F7 F8 Fg Fioll Irna)l|rr2 F13 F14 ESCAPE PRINT - 1v
CLEAR
] .. 1 4 5 6 7 8 9 0 -
S HESIE 2 3 ( ‘ N ] sHES ST - 2 FUNC 7 8 11
EXAM F
|I - ] ) 1
TABL 1 3 R T Y 1 0 P N . A H 5 11
, SET F BRITE DIM
CAPS X s - -
CocK D F G H K L M v Y < 1 2
PAD : I I
N X \L c v B N ! : ! b R 0
CTRL <]
Figure 2-15. Keyboard Layout, Italian
F1 F2 F3 F4 Fs F6 F7 F8 F9 Fiof| |Fraf]|ri2 F13 F14 ESCAPE sKiRy 3 v
CLEAR
J t " £ $ % s / ( ) - ? N > FUNK-
C 1 2 3 4 5 6 7 8 g 0 + ’ £ SJON 7 8 i
SA
§ e 4 ]
TAB £ R T ] 1 0 P R 3 A A 4 1
SETY F LYS* LYS-
TASTE * - -
XS D F 6 H J K L v 3 ' < ) 2
= 1
4 X L c v B N H X : _ i 0 —
7, -
CTRL <]
Figure 2-16. Keyboard Layout, Norwegian
Fl F2 F3 F4 F5 £6 F7 F8 F9 Frolt franftiree F13 F14 ESCAPE N W
LIMPIAR
J § 3 $ & / % = { ) ° ' >
— FUN-
£ 1 2 3 4 5 6 7 8 9 0 - . < Clon 7 8 I
EXA-
MIN
TAB Q : R T Y 1 0 i > ¥ e 4 ) "
.__AL ! FA 4 5
FRAF
clems A S D F G H J K L [ = ‘ < *]" ';
SIM-
20LO .y ) IR OPACA ;
; : ! CARAC
Fé X | ¢ v B N M ' : ; ‘ CAR o
CTRL <]
8070~19
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Fl F2 F3 F4 F5 Fé F7 F8 F9 F10 F11 F12 F13 Fia ESCAPE lsjlmv - , v
TOM

£C 1 2 3 4

VISA
FUNK

[T, 2]
(=)
—
—

TAB Q W £ R T Y u 1 0 P R i ,@A

VERS . .. *
“Lls II A 5 0 F 6 H J K L 0 8 . <! |
_ils . V 1
4 X C v B N M ; - EXTRA 0 .
N \

KTRL <J

~t
L

8070-20

Figure 2-18. Keyboard Layout, Swedish

2.9.2 Standard Control Codes

The machine-type operations executed by the EVDT (carriage return, backspace,
horizontal tab, etc.) are controlled by ASCII control codes. The control codes
may originate at the host CPU or at the EVDT keyboard. All of the 32 standard
control codes may be generated at the keyboard, but only those control codes
highlighted in figure 2-19 and listed in table 2-4 are recognized by the EVDT
as operational control codes. Non-operational control codes, when generated,
are displayed as reversed video characters. Operational control codes are not
displayable unless preceded by an ESCAPE character or unless the Enter Mode is
set (paragraph 2.10.6). Whenever a control code is displayed, it will not be

acted upon by the EVDT.
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CONTROL CHARACTERS DISPLAYABLE CHARACTERS
MSD 0 1 2 3 4 5 6
LSD
0 NUL DLE 0 @ p .
1 SOH DC1 ! 1 A Q a
2 STX DC2 " 2 B R b
3 ETX DC3 1 3 C S e
4 EOT DC4 S 4 D T d
5 ENQ NAK A 5 E U e
6 ACK SYN & 6 F v £
]
7 BEEP ETB ' 7 G W g
8 BS (<—) CAN ( 8 H X h
9 (SKIP) HT EM ) 9 I Y i
A LF ( }) SUB * J 7 i
B fvr (4 ESC + | kK | k
C FF ( —s) FS , < L \ 1
D CR GS - = M ] m
' A
E SO (HOME) RS . > N n
F ST (NEW LINE) / ? 0 o
Us
\ \ J
' Y4
EVDT CONTROL CODES USE [CTRL] KEY
i WITH DISPLAY-
ABLE CHARACTER
KEYS TO PRODUCE
EVDT CONTROL
CODES
8070-21
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Figure 2-19.

Displayable Character Set

and EVDT Control Codes

(Standard Domestic)
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Table 2-4. Operational Control Codes
CONTROL CODES
HEX
FROM KEYBOARD | FROM HOST CODE OPERATION

CTRL | G BEL 07 BEEP - Generates audible tone.

CTRL | H BS 08 Back Space ~ Moves cursor left to next un-
protected position on same line or on

or |<— previous line, moving from right to left.

CTRL | I HT 09 Horizontal Tab — Skips cursor to next tab
set position, when Protect Mode is set. 1If

or|{TAB no such position, cursor moves to "HOME™
(or next unprotected position) on screen.

CTRL | J LF 0A Line Feed - Moves cursor to next lower line
in same column position or to next unpro-

or | ¥ tected position in new line or next line, if
necessary.

CTRL | K VT OB Up Line - Moves cursor to previous line in
same column position or to next unprotected

or | T position (moving from left to right) in new
line or next line, if necessary.

CTRL | L FF 0cC Forespace — Moves cursor right to next un-—
protected position on same line or on next

or | ™ lower line, moving from left to right.

CTRL | M CR 0D Return - Moves cursor to first unprotected
position in line containing the cursor. In-

or [RETURN dicates that data entry or data transmission
is complete. Turns line over to host.

ESCAPE/CLEAR ESC 1B Escape — EVDT code extension character; must
be followed by otherwise displayable char-

or |CTRL|[ acter(s) to invoke a specific terminal oper-
ation. Also used preceding a control code
to cause the control code to be displayed
instead of acted upon.

CTRL A RS 1E HOME - Moves cursor to first character posi-
tion on screen. - If "HOME" is protected,
cursor moves to first unprotected positon
on screen.

CTRL{ _ Us lF | New Line - Causes a combined Return (CR) and
Line Feed (LF) to be executed. Moves cur-

sor to first unprotected position on next
line.
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2.9.3 Self-Test Control Codes

The EVDT uses some otherwise—standard control codes as internal self-test
control codes. The self-test control codes may be generated at the keyboard
only, and only when the EVDT is in the Block Mode. The Self-Test Mode is
entered by typing the escape sequence |ESCAPE/CLEAR||U] . The specific
self-test is executed following keyboard entry of the corresponding control
code.

e |[CTRL| A |- ROM Checksum Test

e |CTRL| B | = MPU Scratchpad RAM Test

e |CTRL| C | — Display Memory RAM Test

e |CTRL| D | = LSI Devices Register Test

e |[CTRL| G | — Tests Audible Tone

The successful completion of each test is indicated by an audible tone or
"beep.” Any other key pressed in the Self-Test Mode will cause the correspond-
ing character to be displayed at every location on the display matrix, thus

testing the character generator. The Self-Test Mode is terminated by pressing
|ESCAPE/CLEAR | .

2.9.4 Escape Sequences

An escape sequence is formed by entering |ESCAPE/CLEAR]| (or [CTRL]C] ) and one
or more normally displayable ASCII characters. Each escape sequence controls
a specific EVDT operation. Escape sequences can also be used to control the
operation of a printer that is connected to the EVDT.

Many escape sequences emulate EVDT operations that are normally controlled by
the host CPU. Other escape sequences are peculiar to local operations and
effect only keyboard and/or display characteristics. Some escape sequences
control EVDT operations that are one-time-only operations, while others remain
functional for as long as power is applied, or until terminated by another
escape code. Finally, there are certain escape sequences that may be initiated
only from the host CPU and others that may be initiated only at the EVDT key-
board.

Figure 2-20 shows the escape sequences recognized by the EVDT, along their
corresponding operations. Escape sequences are immediately acted upon by the
EVDT, unless preceded by an additional ESC character or unless the Enter Mode

(paragraph 2.10.6) is set. These exceptions will cause the escape-sequence
code to be displayed, and not acted upon.

2-28



BFISD 8070

MS8 ]
LS8 0 1 2 3 4 5 6 7 H
NUL | DLE 0 P \ o
0 CLEAR PRINT PRINT UNFORMATTED
ALL TABS PAGE PAGE ALL PRINT
SOH DC1 ' 1 A Q .
1 SET TAB PRINT INSERT PRINT ET
BYPRSS CHAR LINE INSERT
ENABLE
STX DC2 o 2 8 R b
2 ENABLE CLEAR TAB | PriN DELETE RESET
KEYBOARD? BYPASS , | LINE %‘%K INSERT
DISABL
3 e oe giSABLE gET TABS 8 gow PARTIA ¢ SET
' -3
KEYBOARD? MODE cEnD - %PL\T .
CREEN
EOT DC4 ] 4 D d t
a ENABLE ALL] SEND TERMINAL Eﬁ“&‘ LINE EhEr UINE
R_{UN-
KEYS UNPROTECT \D. SFLi)O Eg'r %'f SHO’??CTE%)
ENQ NAK % 5 E v v
ENABLE SEND INSERT £T SET
6 SELECTIVE PA% LINE gng BRIGHTNESS
FUNCTION UNPROTELT TEST LEVEL
KEYS
ACK YN & 6 F v
s SE SEND CHAR ENTER RESET RESET
6 PROTECT LINE ALL SIZE 1l TA0DE CHAR ENTER
MODE ATTRIBUTES ATTRIBUTE | moDE
BEL ETB ‘ ? G w L w
9 EXIT SEND CHAR 4| DELETE HAR 1
PROTECT PAGE ALL ATTRIBUTE | CHAR ATTRIBUTE
MODE LINE PAGE
88 CAN :NORMAL 8 gmm X eLOCK SETUP
& INTENSITY oo ATTRIBUTE" control | EnaBLE
l BE3TECYNTE| EnaBLE | ALL
HT EM ) 9 ' i
o REDUCED %moo[n BACK TAB 2§§AE PAGE | TAB h§‘,}ﬁ PAGE
CRO R N- R N-
BAIRTTE | Bkee FRSTRE ) BRGTRE LD
LF suB . : J 2 i 2
CLEAR CLEAR RESET Examine RESET
A ALL TO ALL TO MODES FUNCTION | TERMINAL
ES SPACES KEYS
+ ; K k
vT ESC 1elean ve CLEAR TO &unsoa 4| SET {
B SPACES (UN- | SPACES (UN- MOVEMENT*| FUNCTION
PRCTECTED) | PROTECTED) KEYS
FF FS ! < ¢ I\NVOKE ! :
¢ gﬁ:,’.}fﬁ FUNCTION
GRAPHICS KEY
CR GS - = ™ )
D LOAD LOAD DOUBLE }
CURSOR .2 STATUS , HEIGHT
ADDRESS LINE
SO RS > N N n ~
E PER D'S“égs CURSOR STATUS
PERSONALITY| BUSIN
GRAPHICS DATA LINE
? - [}
Fl® vt |/ READ ° DISPLAY
CURSOR , PERSONALITY
ADDRESS
1 Multiple Characters Required
2 Inftiated From Host Only
8070-22

Figure 2-20.

EVDT Escape Sequences
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2.9.5 Special Function Codes and Operating Modes

Special function codes are those modified ASCII codes (or control signals)
generated when using the key with any key designated as a special
function key. Several of the special function keys bear legends according

to their special, additional function. These include PAD, EXAM F, SET F,
CLEAR, BRITE, and DIM (as described in figure 2-11). Other special function
keys bear no legend as such. These include the numeric keypad [:] key, used to
invoke the Setup Mode; the key, used to invoke the Block Mode; and the |S
key, used to invoke the Conversation Mode (default condition at powerup). The
operating modes selected through use of special function keys are summarized in
table 2-5. Additional special function keys that bear no legend are those keys
used for data editing, transmission, and printing operations. These
operations, each of which is described in subsequent paragraphs, use the
special function codes listed in tables 2-6 thru 2-8.

NOTE

The use of the special function keys listed in
tables 2-6 thru 2-8 is enabled by the escape
sequence |ESCAPE/CLEAR] L§J . To enable only
those special function keys discussed in para-
graph 2.9.5, enter [ESCAPE/CLEAR] [%] . (See
figure 2-20.)

Table 2-5. Summary of Special Function Key Operating Mode Selection

STATUS LINE
MODE KEYBOARD OPERATION( DISPLAY
Conversation (Power—up Default Mode) None
Block Bk
Pad Lock FUNC | CAPS LOCK/PAD Pd
Freeze Fz
Setup FUNC | O |(Numeric Keypad Zero Key) N/A
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Data Editing Control Operations (Block Mode)

OPERATION

FROM KEYBOARD

FROM
HOST

HEX
CODE

DESCRIPTION

Clear Unprotected
Display

FUNC

ESCAPE/CLEAR

ESC +
or
ESC ;

2B

3B

Unprotected data is
cleared from display and
replaced with space
codes. Moves cursor to
HOME or first unprotected
positon.

Erase Line

FUNC

ESC T

54

All unprotected data,
from cursor position to
end of line (or current
field if Protect Mode is
set), are cleared to
spaces. Write Protect
Mode is reset.

Erase Page

FUNC

ESC Y

59

All unprotected data,
from cursor position to
end of screen, is cleared
to spaces. Write Protect
Mode is reset.

Delete Line

FUNC

ESC R

52

Inactive in Protect Mode.
Deletes all data on line
in which cursor rests.
All subsequent lines are
moves up one line. Write
Protect Mode is reset.
Cursor position does not
change.

Insert Line

FUNC

ESC E

45

Inactive in Protect Mode.
Line in which cursor
rests and all subsequent
lines are moved down one
line to create blank
line. Data on bottom
line is lost. Cursor
position does not change.
Write Protect Mode is
reset.

2-31



BFISD 8070

Table 2-6,

Data Editing Control Operations (Block Mode) (continued)

OPERATION

FROM KEYBOARD

FROM
HOST

HEX
CODE

DESCRIPTION

Delete Character

FUNC | X

ESC W

57

Deletes character under
cursor and moves all un-
protected characters
located on right of cur-
sor one positon to left.
Protected characters
under cursor and those
following a Protected
character are not affect-
ed. Write Protect Mode
is reset.

Insert Character

FUNC | Z

ESC Q

51

All unprotected char-
acters, from cursor posi-
tion to end of line (or
current field if Protect
Mode is set), are moved
one positon to right.

Any character in last
position of line (or
field) is lost. Protect-
ed characters under cur-
sor and those following

a protected character are
not affected. Write Pro-
tect Mode is reset.

Set Tab

FUNC | Q

ESC 1

31

Sets tab stop for column

where cursor is position-
ed.

Clear Tab

FUNC | W

ESC 2

32

Clears tab stop from
column where cursor is
positioned.

Set Tabs
Every Eighth
Column

ESCAPE/CLEAR|| 1

ESC 1

33

Sets tab stops for entire
screen at every right
column.

Clear All Tabs

FUNC | E

ESC O

30

Clears all tab stops for
all columns.
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2.9.6 Data Editing Control Operations

The EVDT special function keys permit Block Mode editing of displayed data

before transmission to the host CPU or local printer. Table 2-6 lists and

describes the data editing operations that may be controlled from the EVDT

keyboard, along the escape sequences permitting their control from the host
CPU.

2.9.7 Data Transmission Control Operations

Special function codes and escape sequences permit selective transmission of
displayed data when operating in the Block Mode. Table 2-7 lists and describes
the data transmission operations that may be controlled from the EVDT keyboard,
along with the escape sequences permitting their control from the host CPU.
(Additional information on data transmission is provided in Section III.)

2.9.8 Print Transmission Control Operations

Table 2-8 lists and describes the print transmission operations that may be
controlled from the EVDT keyboard, as well as the escape sequences permitting
their control from the host CPU. (Additonal information on print transmisssion
is provided in Section III.)

2.9.9 Business Graphics Mode

The escape sequence [ESCAPE/CLEARJ[jQ]from the keyboard (or ESC < from the
host CPU) will place the EVDT in the Business Graphics Mode. While in this
mode, the keys that normally produce alphabetical characters and certain punc-—
tuation characters will instead produce the graphics characters listed in
table 2-9. [ESCAPE/CLEAR| [>] will disable the Business Graphics Mode.

2.10 EVDT PROGRAMMING

Several features of the EVDT are software controlled and require keyboard pro-
gramming to establish or further define their characteristics. Examples are
display attributes, which are established through keyboard programming, and
the time-of-day clock display, which is further defined through keyboard pro-
gramming (after Setup Mode selection of the AM/PM or 24-hour clock.)
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Table 2-9. Business Graphics Characters

ASCII GRAPHICS HEX ASCI1I GRAPHICS HEX

CHAR CHAR CODE CHAR CHAR CODE
e h_ 00 £ L 61
A V 01 g a1 62
B Yo 02 h J 63
C - 03 i N 64
D ¥ 04 j - 65
E iy 05 k . 66
F m 06 1 RO a0 67
G . 07 m 68
H e | 08 n 69
I iy | 09 o 6A
J I 0A p 6B
X e 0B q 6C
L “B oc r 6D
M 2B 0D s 6E
N N OE t 6F
0 ZEI OF u r 71
P el 10 v T 72
Q 78] 11 w 3 73
R Y | 12 X F 74
S Yiigm T 13 y + 75
T 'm 14 z 1 76
U Vieam s 15 ] I 77
v Vit e vp 16 ¥ 78
W il 17 $ M 79
X %2 m p 18 % © 7A
Y Y52 - 19 & ® 7B
7 V71 s 1A ! 9 /C
a Yo < 1B ( 7D
b el 7 1c ) 7E
c e é{ 1D *
d el b 1E
e Ry 1F
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Setting AM/PM or 24-Hour Clock Display

Use the following procedure to program (set) the AM/PM (l2-hour) or 24-hour
(military time) clock display.

Place EVDT in Block Mode by entering |FUNC| A | at the keyboard.

Enter [ESCAPE/CLEAR th|{ to enable Clock Control Mode.

If necessary, increment clock display by the hour from AM to PM (or
from PM to AM) by repeatedly entering [Z] from the list of codes in
table 2-10. If AM/PM change is not required, proceed to step 4.

Enable setting of hours display by entering |5} from list of codes in
table 2-10.

Set value of hours display by entering appropriate ASCII character
from list in table 2-11 (e.g., for 11:00 AM or PM).

Repeat procedure to set value of minutes display and seconds display
(using codes 6 and 7 in table 2-10 and the ASCII characters in table
2_].].)0

The following notations summarize the clock setting procedure.

e |FUNC | A] (Block Mode)

o [ESCAPE/CLEAR|[h] (Clock Control Mode)

o [2][2][2] . . . . (increment hours for AM/PM) or

® | 5||ASCII|{ (set hours)

e | 6{]ASCII| (set minutes)

® | 7||ASCII| (set seconds)

Table 2-10. Clock Set Command Codes

CODE COMMAND DESCRIPTION
0 Time Indicator On Displays Time Indicator
1 Time Indicator Off Does not display Time Indicator
2 Increment Hour Advances Hour Display 1 Hour
3 Increment Minute Advances minute display 1 minute
4 Real Time Indicator Four bytes are sent to the host com-—
puter when this command is invoked.
They represent hour, minute, second,
and carriage return. The hour,
minute, and second are actual values
plus 20 hex.
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Table 2-10. Clock Set Command Codes (continued)
CODE COMMAND DESCRIPTION
5 Write Hour The value entered is loaded into the
hour display digit minus 20 (Refer
to table 2-11.)
6 Write Minute The value entered is loaded into the
minute display digit minus 20 (Refer
to table 2-11.)
7 Write Second The value entered is loaded into the
second display digit minus 20 (Refer
to table 2-11.)
Table 2-11. ASCII Code Conversion, Clock Display Values
CLOCK CLOCK
DISPLAY ASCII HEX DISPLAY ASCII HEX
VALUE CHAR CODE VALUE CHAR CODE
0 SPACE 20
1 ! 21 31 ? 3F
2 " 22 32 @ 40
3 # 23 33 A 41
4 $ 24 34 B 42
5 yA 25 35 C 43
6 & 26 36 D 44
7 ! 27 37 E 45
8 ( 28 38 F 46
9 ) 29 39 G 47
10 * 2A 40 H 48
11 + 2B 41 I 49
12 2C 42 J 4A
13 - 2D 43 K 4B
14 . 2E 44 L 4¢C
15 / 2F 45 M 4D
16 0 30 46 N 4E
17 1 31 47 0 4F
18 2 32 48 P 50
19 3 33 49 Q 51
20 4 34 50 R 52
21 5 35 51 S 53
22 6 36 52 T 54
23 7 37 53 U 55
24 8 38 54 Y 56
25 9 39 55 W 57
26 : 3A 56 X 58
27 3 3B 57 Y 59
28 < 3C 58 Z 5A
29 = 3D 59 C 5B
30 > 3E 60 5C
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2,10.2 Establishing Protected Fields

Protected fields are those areas on the EVDT display that cannot be over-
written, deleted, erased, or cleared. Any type of form appearing on the dis-
play, especially when originating at the host CPU, will usually have its char-
acters, attributes, and graphics set in protected fields. These fields are
easily identified by their reduced intensity characters, and by the fact that
the cursor cannot be located upon any protected character in the field. When
protected fields are present, "Pr" (Protect Mode) is displayed on the status
line and the insert line, delete line, and scrolling functions are disabled.

Protected fields are established through a four—step process. First, the

Write Protect Mode is set (from host or keyboard) by executing ESC ). The
characters forming the protected field are then entered and are displayed at
reduced intensity. Next, the Write Protect Mode is disabled by executing

ESC (. Finally, the Protect Mode is set by executing ESC &. "Pr" is displayed
on the status line and all characters displayed at reduced intensity are
established as a protected field.

The Protect Mode is disabled by the escape sequence ESC '. All characters are
displayed at full intensity and may be overwritten.

2.10,3 Selecting Display Attributes

Display attributes are those visual characteristics assignable to a character,
line, or entire display. The selection and assignment of display attributes is

accomplished through a three character escape sequence: [Esc] [Assignment Code]
(Attribute Code] . The codes for assigning an attribute to a character, line,
or an entire screen are listed in table 2-12. The codes for selection of the
desired display attribute are listed in table 2-13.

An example of assigning and selecting a display attribute is: [Esc] (G] Cal ;
where "ESC G" assigned the attribute to an entire line and "4" selected the
reverse video attribute.

Table 2-12. Display Attribute Assignment Codes

CODE ] DESCRIPTION

g (character) Assigns the Attribute from the cursor position to all
characters which follow. No display positions are used
to store the attribute.

f Clears the character (g) Attribute.

G (line) Assigns the Attribute to characters from the cursor position
to the end of the line. A blank protected character 1is
stored where the Attribute is invoked and where it 1is reset

or altered using G.

H (page) Assigns the Attribute to the entire screen.
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Table 2-13. Display Attribute Selection Codes

CODE

ATTRIBUTE

Mmoo O~~~ LWND RO

Underlined
Blinking

Reverse video

Underlined, blinking

Reverse video, underlined
Blinking, reverse video
Reverse video, blinking, underlined
Reduced intensity
Underlined, reduced intensity

Blinking, reduced intensity

Underlined, blinking, reduced intensity

Reverse video, reduced intensity

Reverse video, underlined, reduced intensity

Blinking, reverse video, reduced intensity

Reverse video, blinking, underlined, reduced intensity

No attributes (normal display)

2.10.4 Selecting Character Size Attributes

The available character size attributes, and the escape sequences required for
their implementation, are listed and described in table 2-14.

Table 2-14.

Character Size Attributes

ATTRIBUTE

ESCAPE SEQUENCE

HEX
CODE

DESCRIPTION

Double-High,
Double-Wide
Line

ESC F 7 (Top Half)
ESC F F (Bottom
Half)

(46,37)
(46,46)

The escape sequence ESC F 7 or
ESC F F causes the line with the
active cursor position to become
the top or bottom half, respec-
tively, of a double-high, double-
wide line. The escape sequences
must be used in pairs on adjacent
lines, as the same character out-
put is sent to both lines to form
the double~high, double~wide
character. The use of this fea-
ture reduces the number of char-
acters per line by half.

Double-Wide
Line

ESC F 3

46,33

The escape sequence ESC F 3
causes the line with the active
cursor position to contain
double-wide, single-height char-
acters. The use of this feature
reduces the number of characters
per line by half.
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Table 2-14. Character Size Attributes (continued)

HEX
ATTRIBUTE ESCAPE SEQUENCE CODE DESCRIPTION
Double-High ESC F 5 (Top Half) (46,35) | The escape sequence ESC F 5 or
Line ESC F D (Bottom (46,44) | ESC F D causes the line with the
Half) active cursor position to become

the top or bottom half, respec-
tively, of a double-~high line.
The escape sequences must be used
in pairs on adjacent lines, as
the same character output is sent
to both lines to form the double-
high character.

Double-High ESC m 6D Double high characters can
Line (Alter- alternately be generated from
nate Method) normal size or double-wide char-

acters, after the characters have
been entered.

The following sequence is an
example of how to generate
double-high, double-wide
characters using the alternate
method:

ESCAPE F 3 (Double-Wide) then
Desired Characters then ESCAPE
"m" (Double-High).

2.10.5 Function Key Programming

The Programmable Function Keys, Fl thru Fl4 (and F15 thru F28 when SHIFTed),
may be individually programmed to store user—selected commands in continuous
memory. The stored commands are executed by pressing the key selected for each
command .

The Programmable Function Keys are associated with a 300-character data buffer,
which allocates a maximum of 77 characters to each key. Commands with char-
acter strings exceeding 77 characters may be stored under two or more function
keys and linked together in continuous memory as a single string. The stored
character—-string commands may include, in addition to user BASIC commands, con-
trol codes and escape sequences for unique program applications.
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The Special Function Keys | & /SET F| and | . /EXAM F | are used to store and
examine the character strings entered for each Programmable Function Key.

Program

2-42

10.

11.

the function keys as follows:

Place EVDT in Block Mode ( [FUNC ).

Locate cursor in first column of any line.

Enter number of function key to be programmed (0l to 28).

Enter desired character string to be stored (77 characters maximum).
Control codes may be entered by executing |ESCAPE/CLEAR| |CTRL | ASCII|.

Escape sequences may be entered by executing ESCAPE/CLEAR1
| ESCAPE/CLEAR/} { ASCTIl.

Verify that cursor is one position to right of last character entered.

Enter |FUNC|ZL /SET F | to store character string. (ESC k from host
CPU). |

If the stored character string is to be linked with a continuation of
that string in the next (or another) function key, or a set of com-
mands are to be linked in sequence, enter |ESCAPE/CLEAR| |ESCAPE/CLEAR]

and the number of the function key to which the character string
stored in step 6 will be linked.

Store the continuation of the character string, or the next command
in the linked set, by repeating steps 4,5 and 6.

Enter |FUNC| L /EXAM F|[ (ESC j from host CPU) to verify (view) the
commands stored for function keys 0l thru 12. A display similar to
that ‘shown in figure 2-21 will appear on the screen. The commands

stored for function keys 13 thru 28 may be viewed by entering
| SHIFT | FUNC| £ /EXAM F | .

Edit the commands stored for any function key by overwriting the com-
mand as required. Store revised commands by moving cursor one posi-

tion to right of last character in revised command and entering
|FUNC| @ /SET F | .

To erase commands stored for any function key, enter number of func-

tion key in first two columns of display, move cursor one postion to
right of numbers, and enter |[FUNC| Q /SET F]| (ESC k from host CPU).
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BFIS 4309 Fz TIME

277 NUMBER OF REMAINING CHARACTER

HM SPACES IN 300-CHARACTER BUFFER

RG

LF

up CURSOR CONTROL

DN CHARACTER SEQUENCES

BT

01 START

02 LOAD

03 RUN"**"

04 LIST

05 RELEASE

8? ' > | STORED FUNCTION

08 1 KEY COMMANDS

09 |

10 |

11 v

12 ETC. U

8070-23

Figure 2-21. Display of Programmed Function Key Commands (Keys Ol thru 12)

2.10,6 Using the Enter Mode

The Enter Mode permits control characters to be displayed along with incoming
data streams. This mode of operation is useful in debugging and troubleshoot-
ing situations, where it is desired to examine the incoming data without ex-—
ecuting the control codes. The Enter Mode is also useful when entering control
codes for the Programmable Function Keys, as the | ESCAPE/CLEAR | key need not be
pressed before each control code is entered.

The Enter Mode is set with ESC V from the keyboard (in Block Mode) or host
CPU. The Enter Mode is reset with ESC v (from keyboard or host).

2.10.7 Using the Insert Mode

The Insert Mode permits characters to be inserted without use of the Insert
Character command (table 2-6). In this mode, all unprotected characters, from
the cursor positon to the end of the line, are moved one position to the right
after a character is entered. If the line was full before the entry, the last
character on the line is lost. If a protected field is encountered, and
characters cannot be shifted to the right, the Insert Mode will not function.

The Insert Mode is set with ESC q from the keyboard (in Block Mode) or host
CPU. The Insert Mode is reset with ESC r (from keyboard or host).
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2,10.8 Setting the Limited Screen Mode

The Limited Screen Mode limits the number of active display lines available to
the EVDT operator. The number of active lines to which the display is limited,
and the location of the active lines on the display (top, middle, bottom) is at
the user's discretion (or as commanded by system software).

To set the Limited Screen Mode, enter |ESCAPE/CLEAR [:] (in Block Mode). Then
enter the ASCII characters from table 2-15, which correspond to the starting
and ending row numbers (1l to 24) of the active display lines. An example of
setting this mode is: [ESCAPE/CLEARHS] . This escape sequence would
establish lines 5 thru 12 as the active lines. The cursor would appear at the
first character position of line 5, and (the cursor) would be restricted to
movement within lines 5 thru 12.

Table 2-15. Row Select and Cursor Positioning Codes

ROW (Y)

OR ASCII | HEX ASCII | HEX ASCITI | HEX
COL. (X) | CHAR CODE | COL. (X) | CHAR CODE | COL. (X) | CHAR CODE
1 SPACE 20 25 8 38 53 T 54
2 ! 21 26 9 39 54 U 55
3 " 22 27 : 3A 55 4 56
4 # 23 28 ; 3B 56 W 57
5 $ 24 29 < 3C 57 X 58
6 % 25 30 = 3D 58 Y 59
7 & 26 31 > 3E 59 Z 5A
8 ! 27 32 ? 3F 60 C 5B
9 ( 28 33 @ 40 61 \ 5C
10 ) 29 34 A 41 62 ] 5D
11 * 2A 35 B 42 63 A 5E
12 + 2B 36 C 43 64 - 5F
13 R 2C 37 D 44 65 ! 60
14 - 2D 38 E 45 66 a 61
15 . 2E 39 F 46 67 b 62
16 / 2F 40 G 47 68 c 63
17 0 30 41 H 48 69 d 64
18 1 31 42 I 49 70 e 65
19 2 32 43 J 4A 71 f 66
20 3 33 L K 4B 72 g 67
21 4 34 45 L 4C 73 h 68
22 5 35 46 M 4D 74 i 69
23 6 36 47 N 4F 75 j 6A
24 7 37 48 0 LF 76 k 6B
49 P 50 77 1 6C

50 Q 51 78 m 6D

51 R 52 79 n 6F

52 S 53 80 o 6F
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2.10.9 Remote Cursor Commands

Three remote cursor commands are available: Set Cursor Position, Read Cursor
Position, and Read Cursor Content.

The Set Cursor Position command is executed upon reception of the four-—-char-
acter sequence [ESC][=][Y Coordinate] [X Coordinate] . Execution of the
command causes the cursor to move to a specific location in the display matrix,
which corresponds to the codes for the Y (row) and X (column) coordinates
transmitted by the host. No distinction is made concerning protected fields.
The codes for all possible cursor positions are shown in table 2-15.

The Read Cursor Position command is executed upon reception of the sequence
ESC ?. Execution of the command causes the codes for the Y (row) and X
(column) coordinates of the current cursor positon, followed by a carriage
return, to be transmitted to the host CPU.

The Read Cursor Content command is executed upon reception of the sequence
ESC N . Execution of the command causes the character content at the current
cursor position, followed by a carriage return, to be transmitted to the host
CPU.

2.10.10 Terminal ID/Answer—Back Message

The Terminal ID/Answer Back Message is transmitted to the host CPU upon recep-—
tion of the sequence ESC d. The ID/Answer Back Message consists of eight

characters followed by a carriage return. The eight characters in the identi-
fying answer—-back message provide the following information.

CHARACTER CODED ASCII HEX
SEQUENCE INFORMATION CHARACTER CODE
1 VDT Type F 46
2,3 Firmware Rev. Level 0,9 30,39
(Example: V0.09.0)
4 Language in Use:
Standard 0 30
French 1 31
Italian 2 32
Swedish 3 33
Spanish 4 34
Norwegian 5 35
German 6 36
Danish 7 37
5,6,7,8 Reserved , SPACE 20
9 Carriage Return CR OD
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2.10.11 Changing Personality Attributes

The codes for the personality attributes exhibited by the EVDT are shown in
figure 2-22., These codes may be displayed on the screen by entering ESC o
from the keyboard (in Block Mode) or host CPU. The displayed codes are hex
codes indentifying the ASCII character that represents a given attribute.
When the displayed hex code is 00, it represents NULL or a NO-OP condition.

Temporary modifications may be made to personality attributes through the use

of personality change codes. Any modification made to a personality code will
be reset to its default value following a Keyboard Master Reset or power—off/

power—on sequence.

Personality change codes are entered from the keyboard (in Block Mode) or host
CPU by the sequence [ESC] [.] [Control Code from figure 2-21] [Selected ASCII
Replacement Character] . For example, a sequence of [ESCAPE/CLEAR| [.][CTRLT H]
would replace the ERASE/CLEAR replacement character (SPACE or hex 20)

with an asterisk (*). When the personality change is verified by entering

| FUNC | ESCAPE/CLEAR| , all 1920 positions in the display matrix would be filled
with asterisks.

Another example of a personality change sequence would be |ESCAPE/CLEAR .
CTRL |@}|J)]. This would add the character ] to the standard EVDT escape
lead-in character. The EVDT would then respond to either escape character.

During Send All transmisssions, however, the character ] would be sent instead
of ESC.

A final example of a personality change sequence is |ESCAPE/CLEAR .
CTRL| F{[ O0]{ O] . This would change the standard SOH function lead-in
character to NUL.

O*1* 2% 3% 4% 6% 6* 7* g%* 9 A B C D E F

1D 0D 00 OO0 O0 OO0 01 0D 20 OA QA 00 OO 00O OO0 00

3

PERSONALITY DEFINITION

Escape Lead-In Character
End of Block Character
2nd End of Block Character
End of Line Character,

2nd End of Line Character
Field Delimiter Character
Function Lead-In Character
Parity Error Replacement Character
Erase/Clear Replacement Character
RTS ON Delay
RTS OFF Delay
Polling, Addressing Control
Transmission Number Limit
Reserved / J

Brro=mZOMNMmMOoOOe>»e

* CODES O THROUGH 6 AND 8 ARE THE ONLY CODES USED BY THE EVDT.

8070-24

Figure 2-22. Personality Attribute Codes
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Table 2-7. Data Transmission Control Operations (Block Mode)

FROM HEX
OPERATION FROM KEYBOARD HOST CODE DESCRIPTION

Send Line Unpro- FUNC | N | ESC 4 34 Sends line of unprotect-
tected ed data, followed by car-
riage return (CR) char-
acter, to host CPU.
Transmission starts at
beginning of line and
ends at cursor postion.

Send Line All ESCAPE/CLEAR|| 6 ESC 6 36 Sends line of unprotected
and protected data,
followed by a carriage
return (CR) character, to
host CPU. Transmission
starts at beginning of
line and ends at cursor
position. ESC ) and

ESC ( are transmitted to
set and reset Write Pro-
tect Mode.

Send Page [FUNC M ESC 5 35 Sends all unprotected
Unprotected data on screen, followed
by a carriage return (CR)
character, to host CPU.
Transmission starts at
HOME position and ends at
cursor postion.

Send Page ESCAPE/CLEAR|| 7 ESC 7 37 Sends all unprotected and
All protected data on screen,
followed by a carriage
return (CR) character, to
host CPU. Transmission
starts at HOME position

and ends at cursor posi-
tion. ESC ) and ESC (

are transmitted to set

and reset Write Protect
Mode.

ESC S 53 Writes FS code at cursor
positon and backspaces
cursor to previous FS
code or HOME position.
Transmission starts at
beginning of first line
following first FS code
or at first unprotected
character following HOME.
CR is transmitted at end
of message and cursor is
returned to position
where ESC S was entered.

9p]

Partial Send ESCAPE/CLEAR
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Table 2-8,

Print Transmission Control

Operations

OPERATION

FROM KEYBOARD

HEX
CODE

FROM
HOST

DESCRIPTION

Print Line Un-
protected

FUNC

ESC a | 61

Sends line of unprotected
data, followed by a car-
riage return (CR) char-
acter, to serial printer.
Transmission starts at
beginning of line and
ends at cursor postion.

Print Page
Formatted/Print
Page All

PRINT

ESC P 50

Sends all data on screen,
line for line, to serial
printer. Transmission
starts at HOME position
and ends at cursor posi-
tion. If initiated by
host (ESC P), seven byte
status message 1is return-
ed to host following
print operation.

Print Page
Unprotected

FUNC

ESC @ | 40

Send all unprotected data
on screen to serial
printer. Transmission
starts at HOME position

1 and ends at cursor posi-

tion. Protected data is
sent as spaces.

Print Page
Unformatted

ESCAPE/CLEAR

P ESC p | 70

Send all data on screen,
including nulls with no
carriage returns or line
feeds, to serial printer.
Transmission starts at
HOME position and ends
at cursor position.

Display Bypass
Print

ESCAPE/CLEAR || A

ESC A 41

(Disabled by
host only)

All characters received
from host CPU are passed
on to serial printer and
are not displayed on
screen. All characters
received from printer are
passed on to host CPU.
EVDT keyboard does not
respond in Display Bypass
mode — mode disabled by
ESC B from host only.
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2,10.,12 EVDT Reset Operations

Two EVDT reset operations are available: Reset Terminal and Keyboard Master
Reset.

Reset Terminal is executed upon reception of ESC z from the host CPU or by
entering [CTRL | FUNC | ESCAPE/CLEAR | at the keyboard. This reset operation
causes all data on the screen and in the input data buffer to be lost.

Keyboard Master Reset is executed by entering |[CTRL | SHIFT | FUNC | ESCAPE/CLEAR
at the keyboard. This reset operation not only causes all data on the screen
and in the input data buffer to be lost, but also erases the content of all
Programmable Function Keys and resets all Personality attributes and Setup Mode
parameters to their default values.

2.10.13 Keyboard Enable/Disable

Keyboard disable is executed upon reception of the sequence ESC # from the
host CPU only. All key presses are ignored. "K1" (keyboard lock) will appear
on the display status line.

Keyboard enable is executed upon reception of the sequence ESC from the
host CPU only. "K1" will be removed from the display status line.

2.10,14 Title Indicator Modification

A user—-definable title with 1 to 10 double-width, single—height characters may
be displayed at the left side of the display status line. When shipped from
the factory the EVDT displays its model number in the title area (see figure
2-21). This title may be changed as described in the following paragraphs.

To write a new title on the status line, enter ESC ] , then the new title, from
the keyboard (in Block Mode) or host CPU. If fewer than 10 characters are
entered, fill the remaining positions with spaces to clear previous data.

To read the title (transmit to host), enter ESC n from keyboard (in Block Mode)

or host CPU. (Read title is terminated by a carriage return only when the
EVDT is connected to the host or another terminal.)
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SECTION III

FUNCTIONAL DESCRIPTION

3.1 INTRODUCTION

This section provides a functional description of the Model 4309 EVDT. In-
cluded are a discussion of the general design principles; functional descrip-
tions, written to the block diagram level; detailed descriptions, written to
the logic diagram level; and a brief description of firmware operation.

3.2 GENERAL DESIGN PRINCIPLES

The following paragraphs briefly describe the display screen with respect to
the display matrix and the display storage. Character formation and generation
are also described. This information is' supplied as a prelude to the function-
al and detailed circuit descriptions to %acquaint the service technician with
some of the design requirements.

The size of the display, in accordance with standard industry practice, is
expressed as a number of characters, which, in the case of the EVDT, is 24 rows
X 80 columns (24 X 80 = 1920 characters). If the character positions are
numbered sequentially from left to right, row by row, in normal reading order,
the display matrix appears as shown in figure 3-1. The positional arrangement
is fixed and is called a page. Each position may display a character or it may
be blank, noting that a blank has a character code.

5 6 &

L r >

1 7

0 9

ROW 0 0 1 2 3 4 ———— — e ——— — 78 79
ROW 1 80 81 82 83— ——— — — — — — — —— —_—— — — — — — — — — — 159
160 — — — — — — — ——— e e e — - 239

240 — — o ——— e —— — — 319

[ [

' |

| |

| |

' |

' |

' |

\J | !
ROW 23 1840 — — — — — — e e e e e - 1919

8070-25

Figure 3-1. Display Screen Matrix (24 X 80)
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In simple terms, each numerical position in the display matrix has a corres-
ponding location in screen memory, such that the character code in the loca-

tion whose address is O generates the character that is displayed in matrix
position O, and so on.

It follows that in a 24 X 80 display matrix, there must be 1920 locations in
screen memory. It is impractical to devise a memory addressing scheme for
1920 locations, so the actual screen memory contains 2048 locations. In
practice, the display is split in half in terms of screen memory, such that
each segment contains 1024 locations, which corresponds to 210 jp binary

notation, i.e., 10 binary digits (bits) are required to address 1024 memory
locations.

In association with screen memory are two segments of screen attribute memory,
each containing 1024 locations, which have a direct correlation with the
corresponding addresses in screen memory. Screen attribute memory determines
how the display is to appear for a particular character position, e.g. blinking
or steady, or in reverse video (dark on a light background instead of the
normal light character on a dark background).

Each character appears as a contiguous dot pattern, called the character
matrix. The actual character matrix is 8 X 12 dot positions, and the normal
character size is 6 X 10 dots, as shown in figure 3-2. Each character dot is
assigned a row and column position in the matrix or character raster. Genera-
tion of the character matrix or raster is controlled by the character gener-
tor. The two unused rows and columns in the matrix provide line spacing and

character spacing respectively. Figure 3-2 represents the display of an upper
case H.

The MPU synchronizes the vertical sync pulse (or retrace period).

6 COLUMNS
Al
r Y
a N
10 ROWS {
> 12 ROWS
\
- J
RA
8 COLUMNS
8070-26

Figure 3-2. Character Matrix
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3.3 BLOCK DIAGRAMS

Section 1II contains two block diagrams, figures 3-3 and 3-4, which depict the
Main Logic Board and the keyboard, respectively, in terms of the principal
logic elements and circuits.

Figure 3-3 shows the MPU with its address and data bus, the main memory, screen
memory, CRT controller, character generators and character control logic, com-—
munications interface, and keyboard interface. For the sake of clarity, cer-
tain logic circuits are not shown in figure 3-3. These include the clock gen-
erator and clock signals, memory and I/0 address decoders, and the individual
control signals. Some blocks in the diagram have sheet numbers for ease of
reference (i.e., "SH5" means Logic Board Diagram, Sheet 5, in Section VI).

Figure 3-4 shows the keyboard matrix, with its column select and row scanner,
the timing control logic, the deserializer (serial-to-parallel converter), and
the output latch. The keyboard logic diagram is a single drawing in Section
VI, such that no sheet number references are required on the block diagram.

3.4 MAIN LOGIC BOARD

The following functional descriptions of the Main Logic Board are referenced
to figure 3-3.

3.4.1 Microprocessor Unit

The Microprocessor Unit (MPU) -is a Zilog Z-80A (Z-80A is a trademark of Zilog,
Inc.). It executes the instructions contained in the Read Only Memory (ROM)
segment of main memory. The instructions form the operating system program,
referred to as the firmware.

The MPU controls, synchronizes, and sequences the events that take place in the
terminal. It communicates with all of the other logic devices, including main
memory, over the 8-bit bidirectional data bus. The particular device is
addressed (selected) by means of a unique bit pattern appearing on the 16-bit
address bus. Once the device is selected (by address recognition), the MPU
either sends data to the device (write) or takes available data from the device
(read).

When a particular device requires service from the MPU, the device interrupts
the MPU. The MPU acknowledges the interrupt, then determines which device
caused the interrupt, and responds to the interrupt device. The response may
be to take a character from the device, or to send a character to the device,
as in the case of the communications interface.
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Block Diagram, Main Logic Board

Figure 3-3.
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3.4.2 Main Memory

Main memory, as distinguished from screen memory, consists of the operating
system program, stored in 8K of ROM, the data memory provided by 2K of CMOS
Random Access Memory (RAM) and the optional 16K dynamic RAM, which expands
data memory to 19K. The term K normally expresses 1000 decimal, but in
binary notation is equivalent to 1024 decimal.

Information can only be read from ROM, whereas information can both be written
into and read from RAM and can therefore be changed, as is the case with
screen memory.

Any logic device on the data bus, other than main memory or display memory, is
addressed as an Input/Output (I/0) device.

3.4.3 Screen Memory

Screen memory, as described in paragraph 3.2 and as shown in figure 3-3, con-
sists of two segments. FEach segment comprises 1K of display information and 1K
of attribute information for a total of 2048 storage locations. The screen
memory consists of RAM elements and therefore can be written into and read
from.

Screen memory is the storage for character codes that eventually are generated
into the characters which appear on the screen. The MPU receives character-
coded data from either the communications interface or the keyboard and writes
the data into screen memory. From screen memory the data is displayed on the
screen. The coded data remains in screen memory until it is overwritten by new
or fresh data, or it may be transferred to the data segment of main memory.

Once the information has been displayed on the screen, that same information
must continue to be displayed until it is altered or is performed automatically
by screen memory. The address generator generates a series of screen memory
addresses in sequence, reading the information (character code and attribute)
and effectively displaying it from position O to position 1919. Refreshing
occurs periodically, as determined by the MPU, so that displayed information
appears to be steady. The address multiplexer is controlled to select either
the screen memory address generated by the MPU or the refresh address from the
address generator.

The CRT controller is pre-programmed by the MPU according to the display format
and the chacter format, and it determines the generation of horizontal and ver-—
tical sync pulses. Note that the MPU has access to the address generator via
the data bus; this allows the MPU to load the address generator with a binary
number, corresponding to any character position in the display matrix (screen
memory address).
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3.4.4 Character Generation

The character génerators, generator 1 and generator 2, provide the character
code that is displayed on the screen. Each generator consists of a 2K ROM,
which functions as a reference table. The ROMs store all the character codes

in the character repertoire, in all of the possible dimensions from single
height/single width to double height/double width.

A particular location in ROM is addressed in part by the coded data read from
screen memory. The remaining location data is from information generated by
the character control logic. The character control logic is itself controlled
by the MPU and determines character dimension and brightness.

The character code (8 bits) is read from one of the character generators in
parallel and then converted to serial data and fed into the composite video
circuit. Other inputs to the composite video circuit are derived from the
display attribute logic and the character control logic.

The display attribute logic determines the manner in which each character is
displayed, as determined by the attribute segment of screen memory. The
character contorl logic converts a binary number (digital) into an analog
voltage (D/A coversion) and uses the analog voltage to control amplification
of the video signal (brightness) in the composite video circuit.

3.4.,5 CRT Controller

The CRT controller provides the control interface between the MPU and the CRT
display. The CRT controller generates the vertical sync and horizontal sync
pulses. Time positioning of both sync pulses and the respective pulse widths
are controlled (programmable) by the MPU. The cursor signal, also generated
by the controller, is used to indicate when the scan coincides with the cursor
position.

The DISPLAY signal (display enable) is used to indicate when the controller is
generating active display information, and is-synchronized by the control logic
to signify the beginning of a character row. The DISPLAY signal is inactive
during horizontal and vertical flyback periods.

The screen memory refresh "test" address 1is generated by the CRT controller;
the start address is programmable and the end address is determined by the

size of the display matrix, i.e., the number of characters in a row and the
number of rows in a frame. The MPU informs the controller as to the size of

the display; the display size is one of the programmable features of the
controller.

The MPU can read the status of the controller by addressing the controller and
performing a read operation from the controller.
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3.4.6 Keyboard Interface

The MPU scans the keyboard by polling each key position in the keyboard matrix
to determine if the particular key has been pressed. The keys are arranged in
an 8 X 10 matrix; this is a functional, not a physical, arrary.

The keyboard interface converts an 8-bit matrix code (matrix address) into
serial data and sends it to the keyboard logic. The keyboard re-converts the
serial data back to 8-bit code. The 8-bit code is used to select a column and
row in the matrix and thereby select a particular key position. When a key has
been pressed, a voltage is induced in the key's auto transformer. The induced
voltage is detected by the matrix output circuit (latch). The output circuit
is connected to the interface circuit in the main logic board and the signal is
sampled by the MPU to determine if the particular key had been pressed. Note
that the key does not initiate transmission of a code to the MPU; it merely
signifies "pressed” or "not pressed.”

When a key has been pressed, the MPU is aware of which key it was by means of
the matrix code. The MPU then generates the code from a look-up table. If the
key was a control key, such as the SHIFT key, the MPU reads the corresponding
character code from the look—up table and writes that code into its screen
memory. The subtlety of keeping track of the cursor is a function of the firm-
ware by having the MPU interrogate the CRT controller.

3.4.,7 Communication Interface

The communications interface consists of a Dual Asynchronous Receiver Trans-
mitter (DART) and two Input/Output ports. The DART is programmed from the MPU,
which determines line protocol, character format, number of stop bits and
whether or not a parity bit is used, and if so, whether odd or even parity is
enabled. One of the ports can be'transmitting while the other is receiving.

One of the I/0 ports is usually connected via a communications line to a host
computer. The other port is usually connected to an output device, such as a
printer, which can provide hard copy of displayed data. However, the second

port may be connected to any device which interfaces to a communications line.

The DART receives data from each line serially. It assembles a character and
interrupts the MPU to signify that a character is available. The MPU in turn
relieves the DART of the character, which is then free to receive a subsequent
character. The DART verifies the received character according to the format in
use and logs any errors in a status register, which is accessible by the MPU.
The MPU verifies that reception is error-free before processing the character.
If errors are detected, the MPU can wait until the port goes idle and then ask
the transmitting device (usually the host) to retransmit the message or infor-
mation.

When the terminal has data from transmission, the MPU places the first char-
acter into the transmit buffer of one port in the DART and the DART transmits a
formatted character down the line, bit by bit. On completion of character
transmission, the DART interrupts the MPU to request replenishing the transmit
buffer, and transmission continues. If the MPU is communicating with the host,
it turns the port around and waits for a response. If the MPU is communicating
to an output device, it interrogates the device by asking for the device
status. In this way the MPU can determine if the information was received by
the device and if the device malfunctioned.
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3.5 KEYBOARD LOGIC

The keyboard logic is represented in block diagram form in figure 3-4. The
keyboard is functionally arranged as an 8 X 10 matrix, as figure 3-4 shows.

The keys are inductively coupled by means of an auto transformer to the output
circuit. When a key is pressed, a magnetic core is inserted into the coupling
such that if a current is flowing through the transformer, a current is induced
in the pick-up winding. The induced current is detected as an induced voltage
by the output circuit and registered (latched) as one bit. If a key has not
been pressed, there is no induced voltage and a zero bit is registered by the
output circuit.

The matrix code sent by the MPU to the keyboard, via the keyboard interface,
consists of 8 bits as. follows:

Bit # 7 6 5 4 3 2 1 O
[ i1 }

Hysteresis Row Column

Bit Scan Select

v v

Row O 0O 0 O Column O 0O 0 0 O
Row 1 0 0 1 Column 1 0O 0 0 1
Row 2 0 1 O Column 2 0O 0 1 O
Row 3 0O 1 1 Column 3 0O 0 1 1
Row 4 1 0 O Column 4 0O 1 0 O
Row 5 1 0 1 Column 5 0 1 0 1
Row 6 1 1 O Column 6 0O 1 1 0O
Row 7 1 1 1 Column 7 0O 1 1 1

Column 8 1 0 0 O

Column 9 1 0 0 1

The matrix code is shifted into a serial/parallel converter. As each bit is
being shifted in, a timing input is provided to the timing control logic,
which generates the clock for the serial/parallel converter and the output
latch. The timing logic also generates the column strobe, which occurs when

all 8 bits of the matrix code have been shifted into the serial/parallel con-
verter.

Bits 0, 1, 2, and 3 according to their binary-éoded decimal significance, scan
a particular column. Bits 4, 5, and 6, according to their binary significance,
select a particular row. Bit 7 enables all the rows simultaneouly. Assuming
the key with a matrix address 00 (row O, column O) has been pressed, then when
row 0 was scanned by the row scanner a one bit would be detected. The

hysteresis bit and column select signals energize the auto transformer at posi-
ticn 00, thereby enabling an induced voltage to be generated when the key is
presssed.

A complete scan of all 80 positions in the matrix occurs within 12 milli-

seconds, which is considerably faster than an operator making successive key
strokes.
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Block Diagram, Keyboard Logic

Figure 3-4.
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3.6 DETAILED LOGIC DESCRIPTION
3.6.1 Microprocessor Unit

The Microprocessor Unit (MPU) is a Zilog Z-80A. A block diagram of the MPU
architecture is provided in figure 3-5. The pin-out table is given in table
3-1. Details of the internal functions of the MPU can be found in the Z-80A
Component Data Catalog.

The MPU is shown on Sheet 4 of the Main Logic Board diagram in Section VI. The
signal names and pin numbers are as shown and may be referenced to table 3-1
for functional descriptions.

Logic Diagram Sheet 4 shows that the address bus drivers (8C and 8E) are en-—
abled by the inverse of -BUSAK, such that when -BUSAK is high the address bus
drivers are enabled. The data bus driver 7E is bidirectional. One of the
enables is tied to digital ground, the other is generated from 11G-6, being low
for Read operations (PD7-PDO to D7-D0) and high for write operations (D7-DO to
PD7-PD0O). Since -BUSAK is considered high (-BUSREQ is tied to 5V), one per-
manent enable is provided to AND gate 11G-5. The remaining input is high when
RD is low (write operation), when the counter timer (CTC) is enabled (-CTCE =
0), when the DART is enabled (-SIOE = 0), when Program Memory is selected
(-PMSEL = 0), as in an instruction fetch.

The internal logic devices do not use the Bus Request input to the MPU
(-BUSREQ). Consequently —-BUSREQ remains high since it is tied to +5V and
-BUSAK cannot be activated. However, the Bus Request and Bus Acknowledge
signals are connected to the Expansion Connector J4, such that if an external

device, for example a DMA Controller, were to share control of the buses, the
signals would be activated accordingly.

A non-maskable interrupt (NMI) occurs when -NMI goes low (Sheet 9). This
occurs at the start of each character line (raster line), when so enabled by
the MPU (LINTEN=l=line interrupt enable). It is inhibited during the frame

flyback period (retrace) by VSYNC and when the line scan counter overflows,
i.e., when it produces a ripple carry output.

The MPU is interrupted (-INT goes low) by either the CTC (5C) or the DART (4C).
Both devices are shown on schematic Sheet 1. The interrupt priority is deter-
mined by the daisy chain configuration. In this case the CTC has higher
priority, since it is the first device to have its Interrupt Enable In (IEI)
line tied to +5 volts. In turn, its Interrupt Enable Out (IEO) line provides
the IEI line to the DART, which is the next lower priority device. The DART
IEO line is routed to the expansion connector J4 (Sheet 12).

When an interrupt condition occurs in the CIC, its —INT output goes low and
its IEO line goes low, preventing the DART from generating an interrupt.

The MPU samples the =INT input at the end of each instruction cycle. If -INT
is low, the MPU acknowledges the interrupt during the next Ml cycle by forcing
-IORQ low at the same time as -Ml is low, in similar manner to an OP code
fetch cycle except that -MREQ remains high.
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Figure 3-5. MPU Block Diagram
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Table 3-1. MPU Pin-Outs
SIGNAL CHARACTERISTICS
AO-Al15 AO-Al5 constitute a 16-bit address bus. Th