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PREFACE

This Maintenance Manual provides all the information required to
perform routine and corrective maintenance on the ADM 42 Data
Display Terminal. The instructions and information may also be used

to aid operational personnel in the installation, operation, and care of -

the ADM 42. All operator controls are described in detail, and remote
programming considerations are presented in sufficient detail to
enable an experienced operator to use the equipment efficiently when
confronted with non-standard applications.

The major topics described in the manual include:

Section I
Section I
‘Section IIT
Section IV
Section V
Section VI
Section VII
Section VIIT
Appendix A
Appendix B
Appendix C

‘General Description -

Installation

Functional Description

Operation

Polling and Addressing

Theory of Operation

Maintenance

Drawings

Operator’s Quick Reference Guides

TTL Data Display Monitor 120/‘150

Factory Service and Maintenance Information

Index
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SECTION |
GENERAL DESCRIPTION

11 INTRODUCTION

This section describes and lists the specifications -

of the Lear Siegier ADM 42 Ergonomic Terminal™
Video Display Unit (see figure 1-1), along with
available options. :

1.2 PURPOSE AND USE

There are numerous applications of the ADM 42
all involving the transfer of data. Data transfer,
in some applications, may be almost exclusively
unidirectional; either from the ADM 42 to the
computer, or from the computer to the ADM 42, A
more frequent application of the ADM 42,
however, is one in which an operator
' communicates with a computer, and the computer
responds in accordance with its stored program.

13 DESCRIPTION

The ADM 42 Video Display Unit is a stand-
alone terminal, consisting of a Terminal Control
Unit (TCU), Keyboad Unit, and Monitor Unit.
The TCU contains the logic circuitry, baud rate
switches, power supply ON/OFF switch, cabling,
and interface connectors. The keyboard and the
monitor are self-contained and each may be
physically moved several feet away from the TCU
without interrupting operations. The monitor
display screen is a 15-inch diagonal CRT.
The display format consists of 80 characters x 24
lines, plus a 25th status line. Figure 1-2 shows
the standard 128-character format for the ADM
42, '

1-1

14 SPECIFICATIONS
Table 1-1 lists the specifications of the ADM 42.

15 OPTIONS

The ADM 42 can be equipped with several
optional features, each requiring additions and/or
alterations to the standard terminal
configuration. ‘ '

15.1 Memory Extensibn Option

The Memory Extension Option extends the basic
RAM memory capability from 4 pages (8K-bytes)
to 8 pages by the addition of 8-K bytes of memory.

1.5.2

The Direct Connect circuit contains a line
interface used to connect CRT data terminals to
computer /O channels. The interface is operated
in the half-duplex polling mode. It may be used
with up to nine additional interface circuits of the
same type connected on one line. The following
specification defines the DC interface.

Direct Connect Option

RECEIVER PERFORMANCE
Input (DC LINE)
Maximum Receive Rate ............ 9600 BAUD
Maximum Line Length ............... 1000 FT
Marking Signal Level ................... 1221V
Spacing Signal Level .................. 0+1/-2V
Receive Threshold ............... .00, 61V
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Output (DCRCV)

TTL Compatible ..................... 2 LOADS
Gate Inputs (RTS/ & XRTS/)

TTL Compatible ............cccuunn... 1 LOAD

TRANSMITTER PERFORMANCE

Input (DC SEND)

Maximum Transmission Rate ...... 9600 BAUD
RS232 Voltage Levels .............. +6 To +12V
Output (DC LINE)

Maximum Line Length ............... 1000 FT.
Marking Signal Level.............. -12+0.5/0V
Spacing Signal Level ................ 0+0/0.5V

1.5.3 Answer Back Merﬁory
Option

The Answer Back Memory Option allows the
ADM 42 to respond to an ENQ input either from
the host, or the keyboard. The answer back
message is stored in a PROM which is
programmed (up to 30 characters in length) in
accordance with the user’s requirements.

-1 54 Alternate Character
Generator Set Option

The Alternate Character Generator Set Option
permits the ADM 42 to display data in many
different fonts and languages. A ROM determines
the font and/or language to be displayed on the
monitor. When necessary, this option is
suppiemented by replacement key caps.

To provide the ADM 42 with a limited graphics
_ capability, a graphics ROM is available for
drawing forms and continuous lines.

1.5.5- TCU Desk Mount Option

The TCU Desk Mount Option allows the three
separate ADM 42 assemblies (TCU, Keyboard
Assembly, and Monitor Assembly) to be
individually mounted on a desk. This option is
supplied in kit form only, for customer
installation.

1.6 ADDITIONAL OPTIONS

This group of options involve the installation of
an option logic board in addition to the main logic
board in the ADM 42. Certain standard option
board features are inciuded with the installation °
of the option board. Several other optional
capabilities may be selected in addition to these
standard features.

1.6.1 Standard Option Board
Features

Installation of the option board includes a Serial
Printer Port Option and a 31-Character Function
Key Option.

1.6.1.1 Seriail Printer Option

The Serial Printer Option allows the ADM 42 to
be connected to an asynchronous serial printer via
the PRINTER port. Included in the option is the
ability to program the port so that the printer
connected to the port may be controlled directly
from the host computer without otherwise
affecting ADM 42 operation.

1.6.1.2 31-Character Function Key
Option

The 31-Character Function Key Option provides
the capability of storing in memory 31 characters
under each function key F1 thru F16. Using
SHIFT in conjunction with any key F1 thru F16
extends the storage capacity to an additional 16
keys, or 32 in all. :
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1.6.2 Polling and Addressing
Option -

The Polling and Addressing Option allows the
ADM 42 to accommodate the following polling
modes: Standard Poll, Select, Sequential Select,
Fast Select, Broadcast Select, Group Poll/Select
and Multipoint Contention. Logic-board mounted
DIP switches are provided to permit a user
selected terminal address consisting of two ASCII
characters. When activein a polling environment,
the ADM 42 is prevented from initiating
transmission of data except under the control of
the network control center. The Polling and
Addressing Option may be disabled by setting the
appropriate DIP switch to OFF.

With Polling Option installed, it is possible for the
host to enable or address the PRINTER port

(when installed) and send a message to the

terminal’s addressable print buffer at the
_ terminal’s communication rate. The buffered data
- may then be read out to the printer at the printer

14

baud rate. No other ADM 42 operation is affected
during this operation.

1.6.3 63-Character Function
Key Option

The 63-Character Function Key Option provides
the capability of storing in memory an additional
32 characters under each function key F1 thru
F186, giving a total of 63 characters. Using SHIFT
in conjunction with any key, F1 thru F16 extends
the storage capacity to an additional 16 keys or 32
in all.

RELATED DOCUMENTS

ADM 42 Operators Quick Reference Manual
DP110.

ADM 42 Maintenance Manual DP309.
c. ADM 42 Ilustrated Parts Catalog DP710

1.7

a.
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Table 1-1.

DISPLAY

CART Screen: 15-inch diagonal,
with non-giare facspiate

P4 Phosphor

Refresh Rate: 50 Hz or 60 Hz, depending on line
frequency, non-interiaced

Horizontal Rate: 19.2 kHz

Four Page Display: 2000 characters per page

Display Format: 80 characters/line by 25 lines

Display Area: 7.25" (18.4 ecm) high x 9.75"
(24.8 cm) wide

Character Set: 128 ASCIl characters

Character Matrix: 7 x 9 dot matrix (plus full 2 dot
descenders)

Character Fie/d: 10 x 12 dot matrix (8 mm high x 3mm
wide)

Cursor: 10 x 12 dot matrix. Reverse Image block
cursor

Cursor Controls: Backspace, Forespace, Up, Down,
Home, Tab, Return, New Line, Read Cursar, Cursor
Addressing, Line Feed, and Back Tab

Visual Attributes: Blink, blank, reverse video,
underiine. Protected fieids are displayed in
reduced intensity.

KEYBOARD FUNCTIONS

Keyboard: 26-letter alphabet with upper & lower
case, numerics O through 9. Punctuation, Break,
RUBout (delete), Caps Lock. Most keys are auto
repeating (approximately 30 characters per
second).

Numeric Key Pad: 15 keys, O through 9, Return, Tab,
Comma, Period, and Minus

Cursor Control: Individual cursor control keys

Specifications
Edit Kays: Character insert, character deiete, line
insert, line delete, line erase, page erase, clear
space, ciear nuil, page adit

1-5

Functional Command Kays: Break, Start of Message,
End of Message. ESCape, Conversation/Block
Mode, Program Mode, Write Protect Mode, Protect
Mode, Reset/Command, RUBout (delete), Control,
New Line, Tab/Back Tab, Page Forward, Page
Back, Tab set/clear, Send Line, Send Page, Send
Message and Print

Function Keys: 16 function keys shiftable to 32. Each
key transmits SOH an ASCIl character & carriage
return.

FORMATTING AIDS

Protect Mode: Screen formatting of protected &
unprotected fields displayed in dual intensity

Program Mode: Displays all control characters
EDITING

Edit Operations: Page/line edit, clear entire screen to
spaces, clear unprotected positions to spaces,
clear entire screen to nulls, clear unprotected
positions to nulls, character insert by line or page
basis, character delete by line or.page basis, line
insert, line deiete, erase line to spaces, erase line
to nulls, page erase to spaces and nuils. All edit
operations can be activated remotely by the host
using ESCape sequencs.

TERMINAL 25TH STATUS/MESSAGE LINE

Terminal Status Line Displays: Page #, protect mode,
write protect mode, keyboard lock, auto page.
insert mode, program mode, page edit mode,
ADM 1 mode, printing, error messages and user
status

TRANSMISSION MODES

Block Transmission: Send line unprotected, sendline
all (shift), send page unprotected, send page all
(shift), send message unprotected, send message
all (shift), send cursor coordinate, send function
sequence
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. Table 1-1.

Conversation Mode: Conversation mode/haif
dupiex, Conversation mode/full duplex, dynamic
control of block/conversation and dupiex mode
from remote or keyboard

Control/ Characters: Control characters may be
transmitted to the computer and/or entered on the
screen.

Interfaces: RS232-C point-to-point or 20mA current
loop, RS232-C extension

Data Rates: 50, 75, 110, 134.5, 150, 300, 600,
1200, 1800, 2000, 2400, 3600, 4800, 7200,
9600

Parity: aven, odd or none

OPERATING ENVIRONMENT

§°C to 50°C (415 to 122°F): 5% to 95% relative
humidity, without condensation °

Power Requirements:

Standard: 115V +10%, 60 Hz
Optional: 230V +10%, 50 Hz

Heat Dissipation: 534 BTU/HR

18

Specifications (cont’d)

Dimensions:

Width: 18.88 inches (48.0 cm)
Depth: 25.38 inches (64.51 cm)
Height: 18.0 inches (45.72 cm)

Weight: 62 pounds (28.12 kg)

OPTIONS

Serial printer port (RS-232C)
Parallel internal system bus interface
Direct Connect Interface

Polling and Addressing

Answerback Memory

Alternate Character Generators:
United Kingdom
Limited Graphics:

characters

Additional memory (4 additional pages)

Programmabie function keys (31 or 83 characters)

PC-110 green phosphor

Special Personality :

Micro Program Source Code Listing

Qutput cables

Clear or Blank key caps

Special paint

Key locks

Remote monitor stand

8-foot keyboard cabie

8-foot monitor cable

11 speciai line drawim\f
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SECTION Il
INSTALLATION

2.1 INTRODUCTION

Installation procedures involving unpacking,
initial set-up, and operational checkout of the
ADM42 Video Display Unit are described in this
section of the manual.

2.2 SAFETY REQUIREMENTS

No special safety precautions are required for
ADM 42 installation.

2.3 SITE REQUIREMENTS

The ADM 42 may conveniently be used in a
normal office environment, as no special
mounting provisions are required. However, it is
recommended that a weather protected

environment with an ambient temperature range |

of 41°F to 122°F (5°C to 50°C), relative humidity

not greater than 95% be maintained for equipment

use.

Whenever the ADM 42 is physically moved from
a cold location to a warmer environment, be sure
to allow sufficient time for the equipment
temperature to equalize with the warmer location
before_activating the terminal. Condensation
developed by the temperature differential could
possibly impair the ADM 42.

21

A

) CAUTION |

NI

Allow the unit to adjust to the new
environment when changing
locations from one room to another,
before energizing the unit.

Condensation could develop in the
unit and adversely affect its
operation. : :

The physical dimensions of the ADM 42 are
shown in figure 2-1. The basic requirements for
installation are the following:

e Table or desk mounting

e Standard three-pronged 115-volt or special
" 230-volt power outlet.

e Cable connection to the computer, modem,
serial printer, or other auxiliary device. If
connection to a remote computeris desired,
a modem or data set is usually required.

2.4 INITIAL PREPARATION

2.4.1 Line Volitage Selection

The ADM 42 is shipped connected for either 115-
volt or 230-volt operation, as specified in the
purchase order. Any change in line voltage
requires changes which can be accomplished only
by authorized LSI maintenance personnel.
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——L = Wmé-

&
DUV —

. 2
— 9.3 IN .-r
236CM
12 IN. —— 254N 18.9 IN. k
30.25 cM -64.5 CM a8ocmM

(MIN.)

CRT
12 IN.
o.s: cM 4 FT. (1.22 M) CABLE STANDARD
. KEYBOARD
TCuU
26 IN.
sgsocm — =

OPTIONAL DESK MOUNT INSTALLATION

Figure 2-1. ADM 42 Mounting Requirements
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2.4.2 Configuration Control
DIP Switch Settings

M

§ CAUTION §

Set DIP switches ON or OFF using
DIP Switch Setting Tool 857001.
DO NOT use a ball point pen or
pencil; the switches could become
contaminated with conductive
debris.

2.4.2.1 Main Board Switches

Figures 2-2 and 2-3 show the locations and
factory settings of the configuration control DIP
switches and other front panel controls.

Commonly- used DIP switches are accessible
through the ADM 42 access door on the front

panel (see figure 2-2). The functions of all DIP *

switches are summarized in table 2-1. To gain
unrestricted access to all DIP switches, proceed as
follows:

1. If the unit is ON, set ON/OFF switch to OFF
and remove power cord from its receptacle.

Remove monitor power cord from TCU
receptaclie. Remove monitor from the top of
the Terminal Control Unit (TCU) and set the
monitor safely aside.

Remove keyboard assembly by lifting the
assembly straight up. Set the assembly safely
aside.

-

23

4. Open front panel access cover and release the
spring catch while lifting the front of the TCU
cover, to expose the main logic board.

To return the terminal to service, reverse the
above procedure.

2.4.2.2 Option Board DIP Switches

Figure 2-4 shows the locations and the factory
settings of the Option Board configuration control
DIP switches. Refer to table 2-2 for a summary of
the functions of these switches. To gain
unrestricted access to these switches, proceed as
follows:

1. If the unitis operating, set ON/OFTF switch to
OFF and remove power cord from its
receptacle.’

Remove all cable connections from the rear of
the terminal.

3. Remove monitor and keyboard a,ssembly' set
each safely aside.

4. Open front panel access cover and release the
spring catch while lifting the front of the TCU
cover.

5. From theleftside, raise the main logic board to
its vertical position using the slots provided.
_The option board is now exposed.

To return the terminal to service reverse the
above procedure.

6.
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SE@12M S8 @ 14m

WORD STRUCTURE ATTRIBUTE CONTROL
OFF ON OFF ON

BRK OIS | O1 @ | BRK ENA ADM-42 ATTMODE | @ ' © | AOM-2 ATT MODE
60H | @2 O | sonz PAGE ATT | @ 2 O | LINE ATT

GO0 PAR | O3 @ | EVEN PAR BLANK ATT | O 3 @ | UNGERUNE ATT
15T0PBIT | @4 O | 2 stop TS Reserved | O 4 O | ReSERVED
gems | 05 @ | 18i1s RESERVED | O 5 O | RESERVED
NORM RCV BUFF | @6 O | EXPAND RCY BUFF RESERVED | O 6 Q | RESERVED
SENO BIT 8=0 | @7 O | SENO BIT 8=1 Reserven | © 7 O | Reserven
HALF DUPLEX | @8 O | FULL DUPLEX RESERVED | © 8 O | RESERVED

S§7 @ 16M
DISPLAY CONTROL
OFF ON

ATT NQT OSPLY | @ 1 O | DISPLY ATT COOE
ENA ALT CHAR EXT | O 2 @ | DIS ALT CHAR EXT
OSPLY NULL AS NULL | O 3 @ | DSPLY MULL AS SPACE

@= FACTORY SETTING

CONTRAST | slide potentiometer
controls @ character brightness
relative to the background.

= | BRIGHTNESS| slide potentiometer

controls overail brightness of dispiay.

ACTIVITY| indicator lights when
communication network is active on a
polling terminal.

TRANSMIT | indicator lights when BAUD RATES

. terrmunal 1s lransmmlng data.
J MODE
when

: indicator  lights

M
POSITION = BAUD RATE

PRINTER

termuinai 1s receiving data.

SWN-O
LU T T T )
-~
dp20d
o%o

P

5 = 300 10 = 2400
6 = 600 11 = 3600
°7=1200 12 = 4800
8 = 1800 13 = 7200
9 = 2000 **14 = 9600

* Printer p

**Modem port factory setting

ort factory setting

Figure 2-2. ADM 42 Front Panel Controls and Indicators
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Table 2-1. Main Logic Board Configuration Control Switch Settings

SWITCH BANK S2 @ 15A
INTERFACE OPERATION
w1 Sw2 SW3 Sw4 SW§
ON OFF ON QFF OFF °RS-232C enabled; Direct Connect disabled.
OFF OFF ON OFF ON Enable Current Loop; Direct Connect disabied.
QFF ON OFF ON QFF Enable Direct Connect; Disable RS-232C and

Current Loop.

All other SW1, SW2, SW3, SW4, SWS combinations not allowed

SW6 *OFF disables secondary channel control (SCF);
ON is not defined.
SWITCH BANK S5 @ 12M
WORD STRUCTURE OPERATION
1 - *ON enables BREAK key; OFF disables key
Sw2 : ON ssiects 50 Hz monitor refresh rats; *OFF selects 60 Hz monitor
refresh rate
SWS. Sw4 SW3 MQODEM PORT SELECTION
ON ON ON Selects 7 DATA bits, even parity, 2 STOP bits
ON ON QFF Selects 7 DATA bits, odd parity, 2 STOP bits
ON QOFF ON *Selects 7 DATA bits, even parity, 1 STOP bit
ON OFF OFF Selects 7 DATA bits, odd parity, 1 STOP bit
OFF ON ON Selects 8 DATA bits, no parity, 2 STOP bits
OFF ON OFF Selects 8 DATA bits, no parity, 1 STOP bit
OFF QFF ON Selects 8 DATA bits, even parity, 1 STOP bit
OFF OFF OFF Selects 8 DATA bits, odd parity, 1 STOP bit
SW6 . ON enables the 2048-byte expand;d input buffer; *OFF enabies the standard
input buffer. )
SwW7 ON sends Bit 8 as 1 (mark); “OFF sends Bit 8 as O (space), when 8-bit word
structure has been selected. ’
swsg ON selects Full Duplex Mode at power-up; *OFF selects Haif Duplex Mode.
Setting may be modified dynamically from host or keyboard.

*Indicates standard factory setting.

Y

NQTE: If the position of any DIP switch is changed, a RESET (with power on) must be executed in order
for the change to take effect. Depressed side of the switch is the set position,
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Tablé 2-1. Main Logic Board Configuration Control Switch Settings (cont’d)

SWITCH BANK S6 @ 14M
ATTRIBUTE CONTROL

OPERATION

Swi *OFF establishes AOM 42 Video Attribute Control Mode (requiring
ESC G entry code).
ON establishes AOM 2 Video Attribute Control Mode (requiring
appropriats ADM 2 entry code)

Sw2- *OFF causes any Video Attribute Control Sequence (ESC G) to be
effective for entire page.
ON causes sequence to be effective oniy to the end of current line.

SW3 Establishes whether blanked fields or underiined fields may be selected
using the appropriate Video Attribute Control Sequence (ESC G):
OFF = Blanked fields
*ON = Underlined fields

SW4 thru SW8 Reserved

SWITCH BANK S7 @ 16M .

DISPLAY CONTROL

OPERATION

SwW1

*QFF causes SPACE to be displayed, instead of the code identifying the
attribute selected.

ON causes the appropriate attribute code to be-displayed.

QFF allows horizontal segments of adjacent Line Drawing Set symbols to
be joined,

*ON prevents joining of adjacent horizontal segments. (Settings are
applicable only when Alternate Character Generator Option is installed
and enabled.)

OFF causes NULLS to be displayed as NULLS;

*ON causes NULLS to be dispiayed as SPACES.

°Indicates standard factory setting

NOTE: If the position of any DIP switch is changed, a RESET (with power on) must be executed in order
for the change to take effect. Depressed side of the switch is the set position.
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Table 2-2. Option Logic Board Configuration Control Switch Settings

SWITCH BANK S1@ 2L
SERIAL PRINTER
WORD FORMAT OPERATION .

Sw1 *OFF enables ASYNCHRONOUS PRINTER port

ON ensbies PARALLEL PRINTER port

Sw2 OFF enables communication with the printer via the print buffer (last page
of display memory).

“ON disabies print buffer

SWS Sw4 Sw3 PRINTER PORT SELECTIONS

ON ON "ON Selects 7 DATA bits, even parity, 2 STOP bits

ON ON OFF Selects 7 DATA bits, odd parity, 2 STOP bits

ON OFF ON *Selects 7 DATA bits, aven parity, 1 STOP bit

ON OFF OFF Selects 7 DATA bits, odd parity, 1 STOP bit

OFF ON ON Seiects 8 DATA bits, no parity, 2 STOP bits

OFF ON OFF Seiects 8 DATA bits, no parity, 1 STOP bit 8th BIT =4
OFF OFF -ON Seiects 8 DATA bits, even parity, 1 STOP bit

OFF OFF OFF Seiects 8 DATA bits, odd parity, 1 STOP bit

SW8, Sw7 ‘ . " Reserved:

sws OFF enables the ASYNCHRONQUS PRINTER port receive {input) line

*ON disables the receive {input) line

SWITCH BANK S2 @3L , OPERATION
SW1 thru SW8 Reserved

SWITCH BANKS S3 @ 5L

1ST POLLING ADORESS OPERATION

SW1 thru SW7 Define the ASCII code for the 1st Polling Address Character (A1)

*OFF = Logic 1; ON = Logic 0

sws *QFF disables Poiling function

ON enabiles Polling function

SW1 thru SW7 Define the ASC!! code for the 2nd Polling Address character (A2).

°OFF = Logic 1; ON = Logic O

*Indicates standard factory settings
NOTE: |f the position of any DIP switch is changed, a RESET (with power on) must be executed in order
for the change to take effect. Depressed side of the switch is the set position.

2-9
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Table 2-2. Option Logic Board Configuration Control Switch Settings (cont’d)

SWITCH BANK S4 @ 6L
2ND POLLING ADDRESS

OPERATION

sws

*OFF disables Polling communications buffer

ON enabies buffer (Personaiity Byte B bit X8 must be set)

SWITCH BANK S5 @ 8L

1ST GROUP POLL ADDRESS OPERATION

SW1 thru SW7 Define the ASC!! code for the 1st Group Poll Address character (A1 ).
*OFF = Logic 1; ON = Logic 0

Sw8 Reserved

SWITCH BANK S6 @ 9L

2ND GROUP POLL ADDRESS OPERATION

SW1 thru SW7 Define the ASC!I code for the 2nd Group Poil Address character (AZ).
*OFF = Logic 1; ON = Logic 0

sSws8 Reserved

SWITCH BANK S7 @ 11L

GROUP POLL ADDRESS OPERATION

SW1 thru SW7 Define the ASCI!| code for the Group Select Address character (Ga).
*OFF = Logic 1; ON = Logic 0

Sw8 Reserved

SWITCH BANK S8 @ 4A

PRINTER OPERATION

SW1 *OFF disables recaption of the printer Carrier Detect (DCD) signal via
connector J5-20
ON enables reception of DCD via connector J5-20

SW2 SW3 PRINTER BUSY SELECTIONS

ON ON °Selects BUSY LOW via connector J5-19

ON OFF Selects BUSY HIGH via connector J5-19

QOFF ON Not allowed

QOFF OFF BUSY not active (Unit senses printer as never BUSY)

NOTE:

*Indicates standard factory settings
If the position of any DIP switch is changed, a RESET (with power on) must be executed in order

for the change to take effect. Depressed side of the switch is the sat position.

2-10




———_LEAR SIEGLER, INC.

DATA PRODUCTS DIVISION

2.5 INTERFACE INFORMATION

The ADM 42 may be cabled directly to a local
computer, serial printer, or other auxiliary device;
or it may be connected via telephonedatalinestoa
remote computer located anywhere in the worid.

Remote computer connections require the use of a
modem or data set. Figure 2-5 shows a typical
ADM 42 application, while figure 2-8 shows the
rear panel locations of the interface connectors.

2.5.1 Standard or RS-232C
Extension Interface

The Standard RS-232C interface consists of
connecting a computer directly to the ADM 42
through the MODEM port. The RS-232C
extension interface requires the use of the
MODEM port. Through the EXTENSION port
several terminals or other devices may be
daisychained, usually in a polling environment.
Figure 2-7 shows the logic associated with these
interfaces. Refer to table 2-1 for the settings of
DIP switches in switch bank S2 which are
required to enable these interfaces.

2.5.2 Current Loop Interface

The ADM 42 can be configured for current loop
using the MODEM port, without interfering with
normal RS-232C signals required for
asynchronous operation. The current loop
interface increases the maximum permissible
distance between the terminal and connected
device. Figure 2-8 shows the logic associated
with passive and active current loop interfaces.
Refer to table 2-1 for the settings of DIP switches
in switch bank S2 which are requxred to enable
Current Loop operation.

21
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The Direct Connect interface using the MODEM
port, is used with many Burroughs-type computer
systems operating in Half-Duplex Mode, in a
polling environment. The interface can
accommodate up to nine terminals connected to
the line pair (AWG #24 twisted pair, or larger)
having a maximum length of 1000 feet.
Figure 2-9 shows the logic associated with this
interface. Refer to table 2-1 for the settings of
DIP switches in switch bank S2 which are.
required to enable Direct Connect.

Direct Connect Interface

2.5.4 Printer Interface

The PRINTER portis used to connectthe ADM 42
directly to an asynchronous serial printer.
Figure 2-10 shows the logic associated with this
interface. The option logic board must beinstalled
in addition to the main board. Refer to tables 2-1
and 2-2 for the settings of DIP switches on the
main board and option  board respectively,
required to enable the PRINTER interface.

2.6 INSTALLING THE ADM 42

To install the ADM 42, proceed as follows:

Connect the data interface cable to the
terminal using the appropriate interface
information (paragraph 2.3).

1.

Check the ON/OFF switch (figure 2-8) to
ensure that it is set to OFF.

Plug the terminal into a grounded AC outletof -
the proper voltage.
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MODEM
+ . *
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TRANSMISSION
LINES
ADM 42
DATA DISPLAY A
TERMINAL MODEM
INTERCONNECT
CABLES

ADM 42

~o
POLLING OPTION
: ONLY

Figure 2-5. Typical ADM 42 Application
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switch controis AC power
to the unit.

is a three=poie receptacie
for connecting AC power to manitor.

is terminal to host
intertace port, operating at RS-232C
logic leveis. Some pins may be used for
current loop and direct connect
applications.

spnng-retum push switch

performs the same function of a
power-up restart. Any data on dispiay
and in memory is cleared.

MONITOR J8 |interface connector
between ADM 42 logic circuits and
CRT monitor.

KEYB8OARD J7 | interface connector
between ADOM 42 logic circuits and
keyboard.

-

S —

\ﬂ% —

— ]
1

AC line fuse. 3.0A Sio-8I0 =
(115V) 1.5A Sio-8lo (230V).

three-conductor
ppmr cord.

is RS-232C intertace
between .additional ADM 42 terminais -
or other auxiliary devices: ideal for
daisychaining applications on polling
networks.

(optional) interface

port for serial printer connection.

L{PARALLEL PRTR JA! (optional) -

interface port for parallel printer
connection. Enabled and disabled by
AOM 42 logic. (Option not available.)

Figure 2-6. ADM 42 Rear Panel Controls
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AOM 42
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Y o
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=y’ - rr
ACVE DATA 2 0 <}ﬂ:v_«|3 "
XMIT DATA "\ 1 “XMIT
$2° 2]8A
ATS | .
djca
J /7 cTS s
-( g c3
CONTROL /—,\l osA
LaGic ¢ ! ——16]cC
¢ ’ 9604 ¢ | cr
N
TN\ SCA | o
;Em\mm. L i
N
R
ALY PP co
SIGGRO | ,
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s ™™ N\ ™
Sl
3
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5
s > AUXILIARY
\ OEVICES
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Figure 2-7. MODEM and RS-232C Extension Interface Logic
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Figure 2.8. Current Loop Interface Logic
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4. Set the MODEM and PRINTER (if required)
BAUD RATE switches (see figure 2-2) to the
desired baud rate.

Note
The BAUD RATE switches are
factory set as follows:
Switch Position Baud Rate
MODEM 14 9600
PRINTER 7 1200

5. Set the configuration control DIP switches
(refer to tables 2-1 and 2-2) to the
appropriate positions for controlling the
ADM 42 characteristics.

6. Turn on the terminal.

POWER TURN-ON

Set the ON/OFF switch to ON. Blower must
be running. (See figure 2-8.)

27
1.

2. Wait approximately 20 seconds for the unit to
warm up and self test. The cursor should
appear at the HOME position, and PG=1
should appear in the 25th Status Line.

[
)

[

b

CAUTION }

* To avoid damage to the CRT
phosphor, it is recommended that the
display brightness be reduced when
the display remains unchanged for
significant periods of time.

3. Adjust CONTRAST and BRIGHTNESS
controls (see figure 2-2) for desired dxsplay
brightness.

2-16
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2.8

1.

2.

If the cursor does not appear, or if an error
indication ap pears, execute from the key-

If the display still does not appear, trouble-
shoot the monitor, then the terminal
electronics, if necessary.

If a memory error is present, the display will
indicate the source of error (memory location)
and the bit(s) in error. For example, assume
indication:

”01 0400 80 0800”

0400 Signifies that the LSB at memory
address 0400 is bad.

0800 Signifies that the MSB at memory
address 0800 is bad.

Troubleshoot appropriate terminal electronics
according to the memory error indication.

Terminal operation may continue without
interruption without regard for errors
detected; however results involving the
indicated memory locations are unpre-
dictable.

POWER TURN-OFF

If the terminal contains any information
which must be retained, be sure to transmit
this information immediately to the host
computer. This is necessary, as the display
memory is cleared when power is removed
from the terminal. As an alternate measure,
print the information prior to turning off the
terminal.

Turn off the ADM 42 by setting ON/OFF
switch to OFF.
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2.9 CARE OF THE ADM 42

Proper care of the ADM 42 Video Display Unit
consists of performing the routine cleaning and
inspection procedures listed in the following
paragraphs.

?

2.9.1

At periodic intervals, clean the exterior housing
and lightly dust the unit using a soft brush or
damp lint-free cloth. However, paper towels may
be substituted if desired. Remove smudges from
the monitor exterior housing with conventional
spray cleaners or alcohol. Do not use petroleum

Cleaning

base cleaners such as lighter fluid, as this could

be harmful to the painted surface.

This terminal is equipped with a Sun-flex
non-glare filtered screen. Observe the following
precautions when cleaning the screen:

2-17

1. Remove dust from the glare filter surface by
lightly rubbing with the treated cloth whichis
supplied with each terminal.

Occasionally shake out excess dust from the
cloth.

To remove pencil marks, grease pen marks,
etc. from the filter, use a clean lint-free
cloth (NOT THE CLOTH PROVIDED WITH
THE TERMINAL) and piain rubbing alcohol,
wiping the filter surface while the filter
is in place.

2.9.2

Periodically, inspect switches and keyboard
assembly for freedom of movement. Determine
that the intensity of character trace on the CRT
screen has not diminished. Any required
mechanical and electrical adjustment shall only
be performed by an authorized Lear Siegler
Service Representative.

Inspection
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RCVE
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OATA

CONTROL  OCRCV|
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Figure 2-9. Direct Connect Interface Logic
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REFER TO TABLE 22

OPTION B0ARD

Figure 2-10. Printer Interface Logic
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SECTION Il
FUNCTIONAL DESCRIPTION

3.1 INTRODUCTION

This section describes the functional character-
istics of the ADM 42 which contribute to the full
" operational use of the terminal.

Ordinarily each keystroke typed by the operatoris
independent of the one preceding or following it.

In fact, the rollover protection feature of the
terminal prevents the production of a second
character code before the key already typed is
released. There are some exceptions. such as when
using the and keys. In this
manual, a special convention is used to identify
keystrokes and whether successive keystrokes are
independent or concurrent, as follows:

KEYSTROKES

DESCRIPTION

: ESC

Independent keystrokes typed
sequentially. This operation code
executes a special RESET operation,
discussed in Section IV.

SHIFT|RESET/CMD

Concurrent keystrokes. The second ke
must be pressed while holding
Refer to Section [V for a discussion of
this RESET operation.

CTRL |SHIFT | RESET/CMD

Three concurrent keystrokes. The
sequencein which and
are operated is not significant;
however, both keys must be held down
while typing the third key. Refer to
Section IV for a discussion of this
RESET operation.
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OPERATIONAL
DESCRIPTION

3.2

3.2.3 Video Logic and Control

- The Video Logic and Control section contains the

The ADM 42 is a microprocessor-based device -

which provides a means of communicating with a
host computer, and which allows the user full
control of the content and format of data entered
by means of the keyboard. Figure 3-1 illustrates
the flow of data through the functional areas of
the ADM 42.

The standard ADM 42 consists of a power supply,
keyboard, control section (MPU), video logic and
control, monitor display, configuration control
switches, and interface logic. The interface logic
provides the standard and RS-232C extension
interfaces and the serial printer interface.

.3.2.1 Keyboard

Data to be processed by the terminal is either
entered from the keyboard or is sent ffrom the host
computer. Keyboard entry is made using one of
the 118 keys on the keyboard. Each keystroke is
encoded into an ASCII character which appears
on seven data lines connected to the MPU.
Accompanying the 7-bit character is a keystroke
which alerts the program that a character has
been input from the keyboard.

3.2.2 Control Section (MPU)

The Control Section (MPU) contains the
microprocessor and various integrated circuits
which control all the operations of the ADM 42.
These operations include: timing and control, data
handling and storage, interpreting and
responding to control commands from the
keyboard and the computer, video control, /O
interfacing, and status control.

Data entering the terminal is placed on the Data
Bus and sent to the MPU section which contains
the microprocessor and various other integrated
circuits and switches. The MPU, executing a
stored read only memory (ROM) program, decodes
the input data and reformats it into data and
control instructions for the video logic and control
section. .

display logic needed to drive the monitor, 8K of
random access memory (RAM), and character
generation circuits, as well as the video logic and
15-inch monitor. The monitor screen can display
24 lines of data containing as many as 80
characters per line, plus a 25th Status Line.
Data from the MPU is written into the video RAM;
control instructions from the MPU cause the
contents of the RAM to be periodically displayed
on the monitor screen.

3.2.4 Interface Section -
Data and control information from a remote

computer is routed through the MODEM port to
the interface section, and then to the MPU. The

. MPU causes data to bedisplayed on the monitorin

32

the same manner as the keyboard data. The
interface contains the logic circuitry appropriate
for interfacing with RS-232C point-to-poin

signals or 20-ma current loop signals, and modem
logic. Optional circuits for an RS-232C serial
printer and direct connect interfaces are
available.. The interface section also contains the
baud rate clock and baud rate switches which
permit the ADM 42 to receive or transmit data at
selected baud rates from 50 to 9600 baud.

The ADM 42 transmits data by retrieving data
from the video RAM and placing it on the Data
Bus for routing to the MPU. The MPU reformats
the data and routes data and control information
to the interface section over the Data Bus. Inter-
face logic is used to prepare the data and control
information for transmission to the appropriate
device connected.

3.2.5 System Configuration
Switches )

Several banks of system configuration switches
are provided to control various attributes and
characteristics of the ADM 42. The switches are
mounted on the main and option logic boards. The
characteristics thus controlled include: mode of
transmission/reception, parity, word structure
refresh rate, cursor/display attributes, and the
polling address (optional).
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SCREEN PER LINE
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AND AND
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(MPU) DATA
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SYSTEM DATA VIDEO
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aﬂs,cgsezhé ) DATA (RS-2320)
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PORT MODEM ! 1
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Figure 3-1. ADM 42 Data Flow Block Diagram
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3.2.6 Reguiated Power Supply

The ADM 42 power supply is a regulated power
supply located adjacent to the main printed circuit
board assembly. Three regulated dc voltages are
provided: +5 voits, and +12 voits. The power
supply can accept line voltage inputsof 115 Vacor
230 Vac (with 230-volt power supply option).

3.3 STANDARD CHARACTER
FORMAT

The standard ADM 42 character set contains 128

ASCII characters, 32 of which are control .

characters. (See figure 3-2.) Theentire character
set may bedisplayed on the monitor by placing the
terminal in Program Mode or by preceding
control characters with an ESC code.

3.4 ADM 42 WORD
'STRUCTURE

The ADM 42 can transmit and receive data
characters in any one of the asynchronous
character formats shown in figure 3-3. The
appropriate word format for the user’s application
(including the use of a serial printer) is selected by
means of the indicated DIP switches.

3.5 DATA TRANSMISSION
CHARACTERISTICS

Data which has been written in memory and
displayed on the monitor may be transmitted to
the host computer either character-by-character
as during Conversation Mode operation, or in
message blocks, as during Block Mode operation.
Transmission is asynchronous, using one of the
word formats specified in figure 3-3, and at a
transmission rate determined by the application.
Using the MODEM BAUD RATE or optional
PRINTER BAUD RATE switch on the front panel
(see figure 2-2), it is possible to select a data
transmission rate of 50, 75, 110, 134.5, 150, 300,
600, 1200, 1800, 2000, 2400, 3600, 4800, 7200, or
9600 baud. The standard ADM 42 MODEM portis

set for 9600 baud at the factory. The factory

setting for the optional ASYNC PRINTER portis
1200 baud.

3.5.1 Conversation Mode
Characteristics

Conversation Mode communication between
the ADM 42 and the host computer is character-
by-character only. Transmission may be in one
direction at a time, as in Half-Duplex operation;
or in both directions simultaneously, as in Full-
Duplex operation. At power-up, the standard
ADM 42 is initialized in Block Mode. Refer to
Section IV for the modifications possible using
personality.

The ADM 42 may receivedata overthe RCVE line
(BB) with Carrier Detect (DCD)overline CF. Data
for transmission is controlled by Request to Send
(RTS) over line CA, and Clear to Send (CTS) over
line CB. .

Request to Send (RTS) is set (high) to inform th~
host that the ADM 42 wishes to transmit. Clear t..
Send (CTS) from the host or modem should be set
(high) to initiate ADM 42 transmission. In
Full Duplex Mode, RTS is set high and remains
high. In Half-Duplex Mode, RTS is reset to low
whenever Return (CR), End of Transmission
(EOT) or End of Text (ETX) is sensed by
ADM 42 logic.

sets ON LINE Mode in which
Data Terminal Ready (DTR) is held high.
SHIFTICONV] also sets OFF LINE Mode in
which DTR is held low.

3.5.2 Block Mode Characteristics

In Block Mode, information is transmitted and
received as complete messages or blocks of data
(compared with character-by-character
transmission in Conversation Mode). Complete
messages, up to four full pages (optionally, eight
full pages) in length may be displayed and stored
in display memory. These messages may be edited
or otherwise modified from the keyboard before
being transmitted to the host and/or to an
optional auxiliary device such as a printer. At
power-up, the standard ADM 42 is initialized ir”

Block Mode.
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CONTROL CHARACTERS DISPLAYABLE CHARACTERS
HEX —mtmm 1sT 0 1 2| 3]l 4| s s | 7
B;TE arrs [ s | . 0 ) 1,
1 1

N0 | 4321 | %5 O 0 L) % | % | hlh
: N \
0 | 0000 § \\\\\\\\\\\ OLE 0 @ P ' P
1 | oool . ey ocl ! 1 A Q a q
2 | o010 SNy oc2 " 2 B R b r
3 | o011 TR # 3 c S c s
4 | o100 VSN $ 4 D T d t
5 .| 0101 TN % 5 | E U e u
6 | 0110 P) 6 F v f v
7 | o111 ' 7 G W q W
8 | 1000 ( 8 H X h X
9 | 1001 ) 9 I Y i y
A | 1010 * J Z j z
B | 1011 f g |+ ; K C k {
C | 1100 == ' < L \ 1 !
0D | 1101 = GS - = M ] m }
E | 1110 S0 > N A n | A
F | 1111 . sl / ? 0 | o | oL

\ v _J) \ J/

CONTROL CODES USE [CTRL] KEY

%_ Utilized by Std ADM 42 - | WITH DISPLAYABLE

" with Printer Option g:ggﬁg?goﬁsggl.m

K] Utilized by Polling

. ADMA42 CODES

z |

Figure 3-2. Displayable Character Set and Control Codes.
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DIP SWITCH WORD STRUCTURE
CONFIGURATIONS
WORD FORMAT Brr | BiT | BT | BIT | BIT| BIT| BIT | BT |BIT | BIT
SWs | Swa| Sw3 1 2 3 4 5 [ T 8 9 18
Eleven~Bit Word E even
with Even Parity | ON | ON | ON ACTIVE BITS = 1 OR # apity| S1OP | stop
and 2 STOP Bits parity
1 1 1 1 { 1
1] L ] T [ 1]
Eleven-Bit WVord odd .
with Odd Parity | ON | ON | OFF ACTIVE BITS = 1 OR 8 arity| 3tP | stop
and 2 STOP Bits ‘ ‘ ‘ | ' . P
T 1 T ¥ T T
© Ten-Bit Word - . v
with Even Parity | ON | OFF| ON ACTIVE BITS = 1 OR 9 m‘.‘: stop
and 1 STOP Bit parity
; t + } } - }
Ten-Bit Word . ' odd
with Odd Parity | ON | OFF| OFF ACTIVE BITS = 1 OR @ arity| StOP
and 2 STOP Bits parity
1 1 . 1 1 [l
L] ] L]
Eleven=-Bit Word ’ ' ' alwa ‘
with No Parity OFF| ON | ON ACTIVE BITS = 1 OR 9 ‘y"stop stop
and 2 STOP Bits Ll
: t 4 $ } }
Ten-Bit Word ! alwa
with No. Parity OFF| ON | OFF ACTIVE BITS = 1 OR 8 ﬂY" stop
and.1 STOP Bit . .-
1 ] 1 1 1 1
T T T T ) T
Eleven-Bit Word Always oon
with Even Parity | OFF| NFF| ON ACTIVE BITS = 1 OR 9 g | e stop
and 1 STOP Bit »u [PATILY]
1 1 1 1 1 1 |
| 5 § LB L3 L) 1 1
Eleven-Bit Word : “"‘," odd
with Odd Parity | OFF| OFF| OFF ACTIVE BITS = 1 OR # arity] S0P
and | STOP BIT P ’]
[l 1 | 1 1 1 [l
*Factory Standard Setting

**Always 8 for PRINTER port; switch selectable for MODEM port, via S5-SW7

Figure 3-3. Word Format Codes with DIP Switch Configurations




—— LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION

3.5.3 ADM 1 Mode Characteristics

The ADM 42 may be placed in the ADM 1 Mode
by typing ESC % at the keyboard. In this
mode, the transmission of text is modified as
follows: .

1. The FS character indicating the presence of

‘ protected fields are not sent.

The US characters indicating the end of line
are not sent. -

3. The cursor goes to the first unprotected
position on the screen, when Protect Mode
ig set.

3.6 PRINT MODE

TRANSMISSION
CHARACTERISTICS

Print Mode transmission requires an optional
Serial Printer Interface installation as described
in Section II of this manual. The interface can be
used with most RS-232C compatible serial
printers, which includes buffered as well as
character-by-character printers. With this
interface, configuration control DIP switches
(refer to table 2-2) are provided to establish: word
format, BUSY ON/OFF and polarity
characteristics. In addition, the PRINTER BAUD
RATE switch on the front panel (see figure 2-2),
mabkes it possible to select a transmission rate of
50, 75, 110, 134.5, 150, 300, 600, 1200, 1800, 2000,
2400, 3600, 4800, 7200Q, or 9600 baud, independent
of the MODEM port baud rate. The factory setting
for the ASYNC PRINTER port baud rate is 1200.

The logical conditions required for proper
terminal/printer control are as follows:

1. The Printer Interface and the READY BUSY
control lines are enabled as appropriate for
the application (see figure 2-10 and
table 2-2).

37

When the terminal is ready to transmit data,
the printer Request to Send (RTS) line (pins 6
and 8) is set (high). ‘

3. If the printer is READY, it signals not BUSY
over the READY line, which alerts the
terminal. Depending upon which printer is
used, BUSY may be active when high or low
on pin 19 of connectar J5.

4. When the PRINT command is executed, the
word PRINT is displayed in the 25th Status
Line as long as not BUSY is indicated.

5. If the PRINT command is executed by the
host, the ADM 42 transmits a CR code to the
.host upon completion of the transmission to
the printer.

3.6.1 Formatted Print Mode

Formatted Print Mode (Page Format Mode)
transmits data to the printer so that it will be
printed exactly as displayed on the CRT screen.
A set of operation codes permits ALL displayed
data to be sent with no distinction made between
protected and unprotected data; or permits only
unprotected data, as formatted, to be transmitted
to the printer, with protected data sent as spaces.
Trailing spaces or nulls are not transmitted and
operation codes are transmitted as spaces. When
a Formatted Print command is executed (refer to
Print Transmission Control Operations in
Section IV), the following events take place:

1. "PRNT" is displayed in the Status Line.

2. "EM” is written at the cursor position as a
STOP code.

3. The cursor moves to the HOME position. If
Auto Page is set, the cursor moves to the
HOME position on Page 1, and transmission
begins.

4. The code sequence CRNULLLF NULLissent
to the printer, followed by the data as
formatted on the screen.
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5. NULL characters and trailing spaceson aline
are not sent. When the last character on each
line is sent, the terminal sends CR NULL LF
NULL before moving to the next line.

Note

A STOP (EM) code within the text
will cause the printing to stop at
that point.

6. Upon reaching the STOP code, the operation
is terminated, a final CR NULL LF NULL is
sent, and the STOP code (EM) is overwritten
with a space.

3.6.2 Unformatted Print Mode

Unformatted Print Mode transmits in a
continuous stream, without inserting control
characters or internal ADM 42 delays. This mode
allows greater flexibility in formatting the printed
copy, especially with printers having other than
80-character lines. No distinction is made
between protected and unprotected data as
displayed. @ When this PRINT command is
executed (refer to Print Transmission Control
Operations in Section IV), the following events
take place:

1. Control codes for print formatting must be
embedded in the text using local coding
sequences. Such control codes include:
CI?.,“1 {.J.l;, FF, VT, BEL, ESC, BS, FS, GS, RS,
an 5

2. A STOP code (EM) may be written at the
stopping .point designated by the user.

3. Tixe cursor is usually set at the beginning of
the data to be transmitted, then the PRINT
command is executed.

4. "PRNT" is displayed in the Status Line, and
transmission begins.

5. Line control characters (CR, LF, etc.) are not
inserted at the end of each ADM 42 line;

transmission continues without delay from
line to line, until the EM STOP code, if written,
is reached. The STOP code is not overwritten.

6. NULL characters on the screen are sent to the -
printer, and all trailing spaces are
transmitted.

3.6.3 Copy Print Mode

In Copy Print Mode, data is sent to the printer
via the ADM 42 print buffer, with or withoutdata
being displayed. Operating under the software
control, the print buffer is formed by taking over
the last page of display memory (Page 4 standard;
Page 8 with option installed). Data is transmitted
from the buffer in Unformatted Print Mode ata
transmission rate determined by the PRINTER
BAUD RATE switch setting. Dynamic operation
codes permit data to be read into the buffer and
retransmitted to the printer either: a) without
being displayed; or b) after being displaye”
and/or acted upon by the ADM 42.

When the Copy Print command is executed (refer
to Print Transmission Control Operationsin
Section 1IV), the following events take place:

1. "PRNT” is not displayed in the Status Line.
2. The last page is not accessible for display.

3. Data is transmitted at the selected printer
baud rate, in accordance with the printer
BUSY/READY protocol previously dis-
cussed.

4. Control code DC4 from the host resets Copy '
Print Mode; however, printing from the
buffer continues until the buffer is empty.

5. ESC A Oreleases the print bufferif and only if
the buffer is empty.

3.6.4 Buffered Print Mode

In Buffered Print Mode, displayed data is
transferred to the buffer then sent to the printer:
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Operating under software control, the print buffer
is formed by taking over the last page of display
memory (Page 4, standard; Page 8, with option
installed). Unless modified by a set of dynamic
operation codes, data is transmitted from the
buffer in Page Format Mode at a transmission
rate determined by the PRINTER BAUD RATE
switch setting. The dynamic operation codes
permit data to be read into the buffer and
retransmitted to the printer in various formats.
When the Buffered Print command is executed
(refer to Print Transmission Control

Operations in Section IV), the following events
take place: .

1. “"PRNT" is displayed in the Status Line.

4.

- 3-9/10

The last page is not accessible for dispiay.

Data is transmitted at the selected baud rate,
in accordance with the printer BUSY/
READY protocol discussed in paragraph
3.8.

‘ESC A O releases the last page; however,

printing from the buffer must first be
completed.

Note

All Buffered Print commands are
inoperative in Polling Mode. Polling
uses the addressable printer port. :
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SECTION IV
OPERATION

4.1 INTRODUCTION

This section provides the information necessary -

for the operator to utilize the ADM 42 toits fullest
capabilities. Emphasis is given to the control
codes required to initiate and control the various
terminal operations, whether they originateatthe
host or the ADM 42 keyboard. Itis assumed that
the operator is thoroughly familiar with keyboard
operations, which are not discussed herein, except
as required to execute a given terminal operation.
Refer to the ADM 42 Operators Quick
Reference Guide DP110 for detailed keyboard
information.

42 CONTROL CODES AND

OPERATING MODES

4.2.1 Standard Control Codes

The operational characteristics of the ADM 42
are controlled in part, by a group of control codes
which may originate at the host computeroratthe
terminal keyboard. Control codes are not
displayable unless preceded by an ESC character
or Program Mode is set. In either case, the

ADM 42 will display but not act upon the
recognized control code. Of the 32 standard
control codes available for use, the standard (non-
polling) ADM 42 utilizes the control codes listed
in table 4-1.

4.2.2 Escape Sequence

An escape sequence is formed by executing the

" ESC code, followed by one or more otherwise

displayable ASCII characters. Each escape

_ sequence controls a specific terminal operation.

4-1

Some operations are one time only or for a specific
number of times; others remain operative for as
long as power to the terminal is not interrupted or
until terminated by another control code.

Escape sequences are used primarily to control
ADM 42 operations, but may also be extended to
control a printer or other auxiliary device
connected to the ADM 42.

Figure 4-1 shows the escape sequences utilized
by the ADM 42, whether from the host or from the
keyboard. Escape sequences ma be initiated
from the keyboard using the key during
Block Mode or Conversation Mode operanons,
as follows:
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ESCAPE SEQUENCE
HEX 1IST 2 3 4 ' 5 ] 7 -
BYTE, =
2ND :
0 of e (@ Jemmr [P | prwr ‘] powne |p | eewr
TABS PROT AS SP PAGE AL AGORESS® UNFORMAT
1 L | FunKey 1] ser A Q| msear |3 | aux a | ser
—l PROG® TYPWR TABS —l COPY mm'—J CHAR CONTROL" "'J INS MODE
“ | xap 2 | clLeaR 8 | ser R | DELETE b |status 1 off|r | clear
2 "'l ENA" ° COL OF TABS CH 8LOCK MO LE| LINE o INS MODE
# | xep 3] tewe c | ser S | seno c | starus |s | semo .
3 "'J DISA® * TAB CTRL" —J CONV MO —, Eqsc —‘J 10N '—'I MSG ALL
S | e 4| seno 0 |ser T | erase [d | staus [t | emase
4 —'l AOM1 MO FG UNE —Jnun.uuar —J uu:(msu—l 20FF —l LINE TO NUL
% | SeT 5| seno E u | ser STATUS CLEAR .
5 £ ADM 1 MO s ] FG PAGE ol L"fgm | Pcumnt—'—l 208 s | PGM MODE
& | ser 6 | skno F | message |V | serco. |f STATUS v | SET-
s [l PROTECT o] ALL LINE —,Iro ROW 25° vl PROT SP AT ) 3 OFF el AUTO
CURSOR
* | .CLEAR 7| seno G ATTRIB (W | ORLETE STATUS CLEAR
7 . PROTECT ALL PAGE s | CONTROL® w | CHAR o | 30N [ | AUTO PG
( | clem 8| wme H X | cear h x
8 _] WPROT SOM (STX) LN [ | PGM MODE n | _J
) | ser 9| wre | BACK Y | ERASE i | T8 y | eRASE Pe
9 _J WPROT EOM (ETX) _"I A8 ‘J PAGE (PERS) {SKIPY —J TO NULL
° | CLEAR : | cearrs  |J PAGE Z | CLEAR j b4
a ALL TO MULL E T0 NULL o BACK AI.I.MOIIES—J = |
+ | o ;| arre K | eaee  |( k {
s | T0 SPACE - SP/PERS ] FWO '—rg',:','m o 1.
’ CLR ALL (| status L |coro \| evoxe 1 : BAUD
¢ —J T0 PROT SP —J 40N _J;AGEH(I-W'—J FUNKEY* ] _ H RATE CTRL®
- L0AD = | L0AD M MuLT ] m | WRITE
0 —l PRC* —I RC* '—J ese® J J MULT CHAR® 'L‘I
. CHANGE - ) | status N | ser A BUNK n ~~ | CURSOR
E '—J PERS® '—J 4 OFF —] PAGE EDIT _'l CONTROL —J '—'[ VIDEO CTRL®
/ READ ? | READ 0 CLEAR - BLANK 0 | 0ISPLAY DEL
F I PRC** K2 RC** o | PAGE EDIT B CONTROL PERS®

*Muitiple Characters Required

**Remote (from host] Only

Figure 4-1. Chart of Escape Sequences

4-2




———_ LEAR SIEGLER, INC.

DATA PRODUCTS DIVISION

Table 4-1. Control Codes Utilized by Standard ADM 42

CONTRQL CODE

FROM HOST

FROM KEYBOARD

HEX
CODE

OPERATION

CR

CTRL

i |E
igﬁn

8])

ETX (End of Text) EOT (End of Transmission),
or CR (Carriage Return) are used as line
turnaround characters during half-duplex
operation.

BEL

CTRL

Q7

BEEP - Generates audibie alarm.

8Ss

a8

Back Space - Moves cursor to the next
unprotected position to the left on the line
or on the next previous line, moving from
right to left.

HT

BACK TAB
TAB

Horizontal Tab - Skips cursor to next tab set
position, when Protect Mode is set. If no such
pasition, cursor moves to HOME (or next
unprotected position) on page, or other page
if Auto Page is set.

Line Feed - Moves cursor t0 same column
position in next lower line, or to next unprotected
position in new line or next line, if necessary.

vT

08

Up Line - Maves cursar to same column pasition in
next previous line, or to next unprotected pasition
(maving from right to left) in new line or next
line, if necessary.

FF

Forespace - Moves cursor to the next unprotected
pasition to the right on the line, or to the first
unprotected location on the next lower line,
moving from-left to right.

CR

RETURN

Q0

Return - Maves cursor to first unprotected position
in line containing the cursor.

- DC4

14

From host only, control code resets Copy Print
Mode. Printing from the buffer continues until
buffer is empty.

EM

SPECIAL
OPERATION

19

Special Print Mode control code used to designate
STOP code during Formatted Print Mode
aperations, and optionally as a STOP code

during Unformatted Print Mode aperation.
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Table 4-1. Control Codes Utilized by Standard ADM 42 (cont’d)

CONTROL CODE HEX
[FROM HOST FROM KEYBOARD CODE OPERATION

ESC ESC 18 Escape - Recognized by ADM 42 as cods
extension character which must be foillowed
by otherwise displayabile character(s) to invoke

" a specific tarminal operation. Also used preceding
a control code to cause controi code to be
displayed instead of acted upon

Fs SPECIAL 1C Field Separator - Used to designate protected

OPERATION fields in a block send operation.

RS HOME 1€ HOME - Moves cursor to first charscter position an
page, even if Auto Page is set. If HOME is protected,
cursar moves to first unprotectsd pasition on affected
page.

us . NEW ! ' 1F New Line - Causes a combined Return (CR) and

LINE Line Feed.(LF) to be executed. Cursor moves to
first unprotected position on next line.

L]

e Block Mode - Each escape sequence is

immediately acted upon by the terminal, unless
the sequence is preceded by an additional ESC
character, or Program Mode is set. In either
case, the escape sequence will be displayed but
not acted upon, and transmitted along with the
block of data.

Note

Control codes may also be imbedded
in the text (by preceding the control
code with ESC) for transmittal along
with the block of data.

Conversation Mode, Full Duplex - ESC is
transmitted directly to the host and is utilized
by the ADM 42 only when echoed by the host.

4.2.3 Terminal RESET Operations

The ADM 42 may be RESET in-several ways,
depending upon the purpose and extent of RESET
desired.

4.23.1 Power ON RESET

AN

A

) CAUTION ¢

Power ON RESET should be used
only if the following RESET
operations do not effect the desired
reset. When recycling power using
the ON/ OFF switch, wait 10 seconds
between the OFF and ON operations.
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A Power ON RESET consists of a complete
recycling of all ADM 42 functions, including
power. This is accomplished by setting the

" ON/OQFTF switch to OFF, waiting 10 seconds, then
setting the switch to ON. All display and other
memory are erased by powering down. Upon
power-up, the terminal is subject to the complete
Power Turn-ON procedure specified in
Section II.

4.2.3.2 RESET Button

The RESET button resets the microprocessor and
causes all Power ON RESET functions to be
performed, without shutting down power.

4.2.3.3 Firmware RESET

A firmware RESET consists of resetting all
display and other memory without powering
down. In addition to resetting the memories to
their default status, Firmware RESET causes the
current position of the configuration control DIP
switches and baud rate switches to be read. Each
time a DIP switch or baud rate switch position is
changed a Firmware RESET should be executed
in order for the change to take effect. Execute at

the keyboard [CTRL|SHIFT]|RESET/CMD)].

Note

Any RESET may be used to read DIP
switch positions; however, a
Firmware RESET is recommended.

4.2.3.4 Selected Operational RESETS

Several RESET operations are available, using
special keys, for resetting specific operatwnal
conditions in the terminal:

e Type (RESET/CMD/| to reset a keyboard
LOCK condition. (K& [7CMD] also swaps
the 25th Status Line display with the Status
Line message in memory as described further
along in this section.

o Type [SHIFTIRESET/CMD| to clear a parity
error from the 25th Status Line, and to abort all
Send and Print operations.

4.2.4 Muitiple Escape Sequences

Any number of escape sequences may be executed
one after another without preceding each
operation with an ESC character, thus
facilitating operations which require more than -
one escape sequence. This operation is activated
as follows:

1. Execute ESC M.

2. Execute only the action character of each
desired escape sequence. For example,
assume it is desired to set Protect Mode
and Send Page Foreground. The sequence
would be: ESC M & 5.

3. Terminate the operation by executing CR, LF,
HOME, or any other control code.

4.2.5 Keyboard Enable/Disable

The ADM 42 keyboard is always active unless
disabled by an ESC # sequence. The keyboard on
a polling terminal is disabled unless Compose
(LOCAL) MODE is set. Once disabled, the
keyboard may be enabled by an ESC ” sequence
from the host only, or by executing
BESET/CMDl at the keyboard.

4.2.6 Scrolling

In the ADM 42, data is entered into display
memory starting at HOME position on each page
(except as modified by certain restrictions when
protected fields are involved), and continuing
through Position 80 in Line 24. When Position 80
is filled, the display is shifted upwards one line
and data entry continues, starting with Position 1
in the new Line 24. The original top line is lost.
Scrolling on each page continues indefinitely,
unless Auto Page is set; if so, scrolling is
inhibited. Also scrolling is inhibited if Protect
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Mode is set. Scrolling and automatic New Line,
when Position 80 is filled (Auto Line Wrap) may be
inhibited by a dynamic personality change
sequence (described later in this section).

4.2.7 Display of Program Version

The firmware program installed varies with its
level of enhancement and with customer
requirements. The program version installed is
V2.03; it may be displayed by executing
ESC o0 9.

4.2.8 Status Line Characteristics
Various kinds of status information are displayed

in Status Line 25, shown in table 4-2. Display is
in normal video, except status indicators S1, S2,

S3, and S4, which are in reverse video. S4 is also .

' blinking.

4.2.8.1 Status Indicator Control

Status Indicators S1, S2, S3, and S4 may be used to
alert the ADM 42 operator to the existence of a
user-specified condition. This condition could be
"message waiting,” or “garbled transmission,” or
any such condition.

The Status Indicators are displayed in designated
positions in Status Line 25 (refer to table 4-2) in

reverse video, by means of the operation codes

listed in table 4-3. Status S4 appears in reverse
video, blinking, and usually specifices a special
condition of some kind.

4.2.8.2 Status Line Message Control

An override message may be placed in Status Line
positions 2 thru 80 at any time by the host. Any
data residing in the Status Line will be
temporarily replaced by this message and stored
in memory. Any host initiated or keyboard entry
which affects the status line (refer to table 4-2)
will recall the original Status Line data from
memory and place the Status Line message in

memory. The Status Line display and Status Line
message in memory (if any) may be swapped by
typing at the keyboard. Table 4-4
lists the Status Line message control operations.

43 FUNCTION KEY (FUNKEY)
CHARACTERISTICS

Function keys F1 thru F'16 are used to store and/or
transmit specific messages to the host upon
command from the host or the keyboard. These
messages may be used for any purpose specified
by the user. In the standard ADM 42, the stored
message is always a fixed three- or four-character -
code (refer to table 4-3) which is different for each
function key. This code may be transmitted to the

host at any time by typing the appropriate key [F1]
thru , with or without E% .

The stored message may be increased to 31 or 63
characters, maximum, with the installation of 31
or 63-Character (Programmable) Function Key
Option. The information that follows concerns
FUNKEY operations on terminals equipped with
the programmable function key option.

4.3.1 Displaying FUNKEY
‘Messages

To display all of the FUNKEY messages stored in
the terminal execute ESC! 1 or ESC! 2 from host
or keyboard. Figure 4-2 shows a sample
FUNKEY message display format in which each
recorded message depicts a significant
characteristic of each message. An un-
programmed function key displays an "X".

4.3.2 Storing FUNKEY Messages

1. Storing FUNKEY mes'sages may be
accomplished from the keyboard or the host.

2. Each message must start in position 1 on &
new line to be accepted.



"GP aamBy

AAAALAAAIALALAAAAAAA
NAAAAAAAAA A AN

CAUTION . FUNKEY STORE CODES

~\

Ly

§2p0)) 21015 PUD IDULIO, 38DSSIP X AN 21dwvs

(

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ ‘.m‘r

All programmable function keys are

erased when .Power ON, RESE_T

2:;:?3;".” Firmware RESET is KEYBOARD |unsHIFTED| sHIFTED

SAMPLE DISPLAY N .
. crRL[F1][*]| escre@ ESC |

K THIS IS A SAMPLE OF A COMPLETE DISPLAY, CALLED UP BY Esq R [CTRL ) E‘ ESC 1A ESCla
K FOR UNSHIFTED FUNKEY CODES, OR ESC | 2 FOR SHIFTED CODES, [cTRc]Fa E] ESC 18 ESC I b
K WITH THE 63-CHARACTER PROGRAMMABLE KEY OPTION INSTALLED. [-] ESCIC ESC 16
K TO ENTER THIS uye, CLEAR SCREEN THEN TYPE: K (MSG) CTRL F4 F5) E] ESC 1D E6C 1
K EACH MESSAGE MUST START WITH K, H, OR A TO BE ACCEPTED. caL[fe][7]| escie ESC 1o
K “K" AT START OF EACH MESSAGE MEANS: DISPLAY ON TERMINAL CRT. [:_.] ESC I F ESC I §
K “K” MESSAGE WILL ALSO BE XMITTED TO HOST IF CONV MODE IS SET. [cRcrel(]| esci ESC 1 g
K “H" AT START OF MESSAGE MEANS: XMIT TO HOST; DO NOT DISPLAY. @E:E} ESCIH ESC I h
K “A" AT START OF MESSAGE MEANS: XMIT TO PRTR; DO NOT DISPLAY. Al esci ESC 1
K TO LINK EXTRA LENGTH MSG TO NEXT ADDR (J), WRITE ESC\ J, el esci ESC |
K WITHIN 63-CHARACTER LIMIT. AT END OF MESSAGE, TYPE CTRL F11. EEF}B ESC | K ESC | k
K 'TO CALL UP EXTRA LENGTH MESSAGE, TYPE F10 (HOST ESC \ ). CIL[ FI3[7]| EsciL €sC i
K TO ERASE THIS FUNKEY MSG: CLR SCRN; TYPE CTRL F13 (HOST ESC I L). ca[r1a]]| escim ESC I m
K TO ERASE ALL FUNKEY STORAGE. TYPE SHIFT CTRL RESET (HOST ESC I.X). ESCIN €5C 1 n
K “X" INDICATES UNPROGRAMMED FUNKEY LOCATION. ctrL| Fisl*]| escio ESClo
- SAMPLE DISPLAY /1

‘ONI ‘HIID3IS ¥V

NOISIAIO SLONAOkd V.1VQ

*Type [SHIFT JCTRL |F.] to store data in shified F.locations




e LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION

Table 4-2. Chart of Assigned Status Line Positions

CHARACTER
POSITIONS DISPLAY STATUS INFORMATION

1-8 PG=X Current Page No. X, where "X” may be 1
thru 8.

8-10 APG Auto Page ON

11-185 EDIT Edit Mode ON

16-20 PROG Program Mode ON

21-25 PROT Protect Mode ON

26-30 WPRT Write Protect Mode ON

31-35 INSM Insert Mode ON

36-40 LocK Keyboard Locked

41-45 ADM 1 ADM 1 Mode ON

48-50 . PRNT or P8SY “"PRNT” denotes Print Mode ON

. "PBSY” denotes printer busy

51-60 PARITY ERR Error message

2-80 (User Msg) Override message from host; repiaces
current Status Line dispiay which is stored
in memory. :

668-67 s1 Status Line indicators which are used to

70-71 S2 specify any user-determined condition.

74-75 s3 S4 (blinking) points to a special condition.

78-79 s4

Table 4-3. Status Code Control Operation Codes

STATUS ‘
INDICATOR St s2 53 S4
ON ESCc ESCe ESC g ESC <
OFF ESCb ESCd - ESC gsc >
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Table 4-4. Status Line Message Control Operations

OPERATION SOURCE OPERATION CODE ACTIVITY

Initiate: Override Message Host ESC F Message CR*® Message placed in Status
, Line positions 2 thru 80,

overriding, but not

erasing, current dispiay.

Clear Override Message Host ESC Z ESC %, etc. Message is cleared from
display but retained in
Keyboard memory by any operation
code which affects Status
Line.

Erase Override Message Host ESC F CR* Message is erased from

o : screen and memory;
original Status Line
display is restored.

Recall Status Line Message | Keyboard Status Line display and
Status Line message are
swapped each time key is
typed.

*Any control character (CR, LF, HT, etc.) may be used.

3. Each message must start with a "K”, "H”, or 5. Immediately following the last character of

"A” destination code, where: the message, execute the appropriate
FUNKEY Store Code (see figure 4-2). The
cursor will backspace one space to indicate
acceptance of the message.

K - Designates a message for CRT display,
when evoked. If Conversation Mode is
set, the message will also be transmitted

" to the host.

H - Designates a messége for transmission to
host, with no CRT display, when evoked. 4.3.3 Linking FUNKEY Messages

A - Designates a message for transmission to

a printer, with no CRT display, when FUNKEY messages stored under different

evoked. function keys may be linked together to form a

single message, as when a message is too lengthy

4. Block Mode should be set to avoid uninten- to be stored under one key. The linking capability
tionally transmitting data to the host when can 4lso be used to link two or more operations

storing data at the keyboard. under one command. :

4-9
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Table 4-5. Function Key/FUNKEY Characteristics

EVOKING OPERATION EVOKING OPERATION
EVOKE UNPROGRAMMED EVOKE , UNPROGRAMMED
CODE KEYBOARD CODE TRANSMITTED | CcODE KEYBOARD | CODE TRANSMITTED
esc\ o | [E] SOH @ CR* esc \ ' |EmFETlFL J| sow ' car*
ESC\ A 23 SOH A CR® esc\ a |[[_IF2] SOH a CR®
esc\ 8 | [ SOH 8 CR® esc\ b |[[_JF3 ]| SoH b cR®
ESC\ C SOH C CR® ESC \ ¢ SOH ¢ CR®
esc\ o | [Fo] SOH D CR* esc\ ¢ |[_]F5 ]| soH ¢ ca*
ESC \ E SOH E CR® ESC \ e §OH e CR®
ESC \ F SOH F CR® esc\ ¢ [[__JF7 ] SOH f CR®
ESC\ G SOH G CR® ESC \ ¢ SOH g CR®
ESC \ H SOH H CR® €SC \ h SOH h CR®
ESC \ | SOH | CR® ESC \ i SOH i CR*
ESC \ J ] SOH" J CR®. ESC \ j SOH j CR*
esc\ x [ [E2] SOH K CR® esc\ « [[__JFi2]| SOH k CR®
esc\ L.| FZ SOH L CR® ESC \ I SOMH 1 CR*
ESC\ M SOH M CR® ESC \ m SOH m .CR*
ESC\ N (eis] SOH N CR* esc \ n |__IF15] SOH n CR®
ESC \ O SOH O CR® ESC \ o SOH o CR®

*1f established by a Oynamic Persanality Change aperation, a second transmission terminator (End Block character)

is siso transmitted. The first End Block character (CR) may aiso be changed via personality.

4.3.3.1 Storing Extra-Length FUNKEY
Messages (See Figure 4-2) .

1. An extra-length FUNKEY message is one
which is greater than 31 characters if the 31-
character option is installed, or greater than
63 characters if the 63-character option is
installed.

2. Store the extra-length message in the same
manner as for shorter messages, except:

4-10

Within the 31- or 63-character limit, display
ESC \ (ASCII), where (ASCII) is the
location of the next FUNKEY memory.

Immediately following the (ASCII) character,
above, execute CTRL F: , where F: is the
function key to be programmed.

Before continuing the message, execute New
Line and enter the desired destination code
to start the message.

. “Continue the message to its completion. [

necessary, extend the message to any memory
location in accordance with a, b, and ¢, above.
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Immediately following the last character of
the message, execute the appropriate Store
Code (see figure 4-2) of the FUNKEY to be
linked. The cursor will backspaceonespaceto
indicate acceptance of the message.

4.3.3.2 Linking Muitipie Commands

Upon occasion it may be required to execute a
terminal operation requiring a specific operation
code in conjunction with sending data to the host.
For example: assume that it is desired to send only
“LIST CR” to the host many times; the CRT screen
must be cleared before writing the message. The
operation would be as follows:

Clear the screen to spaces.

@ @ (5[0 [EST (RETURN]

causes CR to be displayed).

Execute: -
(Typing

Execute

: @% to store H LIST CR
under FUNKEY .

Execute: [NEW LINE] .
Execute: [K] ESC] [ESCI (],

K Ec‘on the screen.

Execute: Emﬂ @ to write

EC \ @ on the screen.

to write

7. Execute: [CTRL[F2| to store Ec *
EC \@ under FUNKEY [[7]
8. Now, whenever F2 is called for, the CRT

screen will be cleared and LIST CR will be
sent to the host.

4.3.4 Erasing FUNKEY Messages

1. To erase a specific FUNKEY message from

the keyboard: Clear screen, then type
@@, where Fs is the FUNKEY
memory location to be erased.

4-11

2. To erase a specific FUNKEY message from
the host, execute ESC ! (ASCII), where the
(ASCII) is the address of the FUNKEY
memory location to be erased (see figure 4-2).

3. To erase all FUNKEY messages, execute
ESC! X.

4.3.5 Evoking FUNKEY Messages

A FUNKEY message is “evoked” when it is
recalled from memory and transmitted. Its
destination is determined by the”H”, "K”, or "A"
destination code at the beginning of the message.
FUNKEY messages may be evoked in one of the
following ways:

Note

"K” designated messages will be
displayed and transmitted to the host
if CONV MODE is set.

Type appropriate key thru -
unshifted or shifted, or @

Execute appropriate Evoke code (refer to
table 4-3).

To evoke a complete extra-length FUNKEY
message, execute the Evoke Code associated
with the initial memory address. Example -
ESC\ Ior would evoke the complete
I - J message in t'igu.re 4-2,

To evoke a selected portion of an extra-length
FUNKEY message, execute the Evoke Code
associated with the 2nd or 3rd, etc. portign g
the message. Example - ESC\ J or
would evoke only the following message:

"WITHIN 63-CHARACT
OF MESSAGE, TYPE

FORMAT CONTROL
OPERATIONS

Certain ADM 42 operations are concerned
primarily with formatting or controlling the
manner in which data is formatted, whether it is
input from the host or from the keyboard.

RLIM
CTRL

IT.

"END
F11 "

4.4
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4.4.1 Program Mode

Program Mode is typically used for transparent

operation. In Program Mode control characters

(CR, LF, FS, etc.) are written and displayed as

they are received or keyed but are not acted upon.

Program Mode is set by typing
m once(PROG appears in Status

Line). Program Mode is terminated by typing
[PROG MODE| again.

4.4.2 Protected Fields and Modes

Areas in the ADM 42 display may be designated
as protected fields. These fields appear at reduced
intensity and have the following characteristics:

o Protected fields cannot be overwntten as long
as Protect Mode is set.

o Forms appearing on thedisplay initiated by the
computer are usually in protected characters.

4.4.2.1 Write Protect Mode

Write Protect Mode is set by typing
SHI PR . (WPRT appears in
Status Line). Characters written while Protect
Mode is set are immediately protected. Write
Protect Mode is terminated by typing
WRITE PROT] .

4.4.2.2 Protect Mode

Protect Mode is set by typing PROT MODE
(PROT appears in Status Line). Protect Mode is

terminated by typing again.

4.4.2.3 Designated Protected Fieid

The operator has complete control over any
character typed into display memory.
Consequently, the operator may elect to protect or

4-12

leave unprotected any character entered from the
keyboard. To enter protected characters Write
Protect Mode must be set. Usually Protect
Mode is also set so that the characters are
protected as they are written. The ESC ) and
ESC ( codes are used during a Send All operation

as delimiters for protected fields in a line, page,or = -

message.

4.4.2.4 Selected Protected Fields

The (* ) character may be used to establish a
special protected field in which characters which
have been written protected will be transmitted
along with unprotected characters in a message.
While operating in Write Protect Mode a (*)
character will establish the field and another(*)

‘character will terminate the field. Any character

bracketed by the (') character will thus be
transmitted as though unprotected during 2
Send Line, Send Page, or Send Messag
routine. The bracketed field will not be erased by a
Clear to Foreground routine. The selected
protected field is cleared along with and in the
same manner as any other protected feld.

The following is an example of this special
operation:

Assume that the terminal is in Write Protect
Mode (with Protect Mode set).

1.

2. The operator enters a combination of
protected (P) characters, specially
protected (p) characters, and unpmtected
(U) characters, as follows:

PPP ' ppp UU ppp' PPP - UU

3. If Send Line, Send Page, or Send Message

is. commanded, the following- will be trans-
mitted. (An FScharacteris sentin the place of
each protected field not sent.

FS ppp UU ppp FS UU
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4.4.3 Auto Page Mode

Auto Page Mode is set by typing
A (APG appears in
Status Line), and terminated by typing
This mods conzects al
memory pages (4 or 3) together to form one
continuous page, with the current page retaining
its page status. When Auto Page is set, several
modifications to terminal operations take place:

Cursor Position - The cursor goes to HOME
position on the next page in a Page Forward
operation or to the last position on the previous
page in a Page Back operation.

Scrolling - Scrolling is inhibited. When data is
entered in the last position of the current page,
data entry continues in the HOME position or
the first unprotected position of the next page.
When data is entered into the last position of the
last page, cursor goes to HOME on first page.

4.4.4 Limited Graphics Mode

When an optional Line Drawing Alternate
Character Generator is installed in the ADM 42,
the terminal is equipped to produce simple line
drawings in Limited Graphics Mode. In this
mode, the characters on seven terminal keys are
modified to produce eleven graphic symbols (see
figure 4-3). Transmission of the graphics
constructed from these keys is the same ASCII
character as the original character. Limited
Graphics Mode is established by ESC G 8.

4.4.5 Write Character "c” “N”
Times

Any displayable character “¢” may be written any
specified number of times "N”, using operation
code ESC m N ¢. The number of times "N” is
expressed by a modulo number which is in turn
expressed by a single otherwise displayable
ASCII character. Figure 4-4 is a chart of the 96
displayable characters and the modulo numbers
they represent. Example: To write the character
"D” 29 times, execute ESC m = D.

4-13

4.5 CURSOR CONTROL

OPERATIONS

4.5.1 Non-Addressed Cursor
Positioning

The cursor may be moved to any unprotected
position on the screen under the remote or local
control of the operator; its position signifies the
next character position in the display. When data
is being entered, the cursor moves one position to
the right on the line or to the first unprotected
position in the next line each time a character is
written under its present position. The cursor
cannot stop in a protected field. The operation
codes and keyboard operations required to control
the non-addressed and absolute (addressed)
cursor positions are listed and described in
table 4-6.

452 Abéolute Cursor Addressing

Absolute cursor addressing consists of
commanding the cursor to a specific display
location or reading out the exact cursor location,
using operation codes. Commanding the cursor to
a specific location (loading the cursor) may be
executed by host or keyboard commands; reading
the cursor may be executed only by the host, and
the position codes are sent only to the host. The
load/read commands are executed by means of
multiple character escape sequences in which the
exact page, row, and column location of the cursor
is expressed in a set of ASCII characters, as shown
below. See figure 4-3 for the ASCII characters
assigned to each row and column location.

4.5.2.1 Load Cursor Operation

When the Load Cursor operation is initiated, the
cursor moves to the commanded position, except
that if Protect Mode is set, the cursor will not
stop in a protected field; it will perform in the same
manner as described for Horizontal Tab in table
4-8. The operation codes required to load the
cursor are as follows:
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KEY SYMgoL SYMB8OL KEY SYMBOL SYMBOL
(UNSHIFTED) (WITH SHIFT) (UNSHIFTED) (WITH SHIFT)
2 - - 2 | r—
ol 9 [ l!_
24 ~ T- 43 } W
25 . ﬂ 75 < %
AN " 9 ]
7% > L
. =

Figure 4-3. Limited Graphics Mode Symbols

ROW COLUMN
LASCHl , \ AsSCn
ESC = - L
\—I'_'J ASCll character assoc:ated
Same Page (|1 = Page 1|| with cursor row (1 thur 24)

Entry Code || and and column (1 thru 80)

Other Page || 8 = Page 8|| position. See figure 4-8.
L ] | ]
“egsec.' -/ PaGge’ "Row’ COoLUMN
) ASCll ASCH AsCl

" Example: Operation code ESC - 2 2 M commands the
. cursor to Page 2, Row 19, Column 48.

4.5.2.2 Read Cursor Operations -

The Read Cursor operation consists of the read
command from the host only and an immediate
response from the terminal defining the cursor
position, regardless of whether Conversation
Mode or Block Mode is set. If the page in which
the cursor rests is known, the host executes ESC ?,
and the terminal responds with the appropriate
Row ASCII and Column ASCII characters
followed by CR. If the page in which the cursor
rests is not known, the host executes ESC /, and

the terminal responds with the appropriate Page

 ASCII, Row ASCII and Column ASCII, followed

by CR. Example: Toread the position to which the
cursor was commanded, above, the operation code
sequence is as follows:

From Host ADM 42 Response
Page Known ESC? 2MCR
Page Unknown ESC / 2MCR

4523 Go To Page "N” Operations
Any page may be called up for display at any time
by executing ESC L, followed by the desired page
number. The appropriate page will be displayed
and the cursor will go to the last known position on
that page. If Auto Pageis set, the cursor will go to
the same column position of the top row on the
selected page. Example: To call up page 4 for
display, execute ESC L 4.

Note
If the last known position or HOME is
protected, the cursor goes to the first
available unprotected position.
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ASClIl MODULO ASCHl MQDULO ASClI MODULO

CHARACTER NUMBER CHARACTER NUMBER CHARACTER NUMBER
SPACE o @ 32 . 84
I 1 A 33 a 13
. 2 8 34 b 66
# 3 c 35 ¢ 87
s 4 0 38 d 68
% 5 E 37 e 69
& 8 F 38 f 70
’ 7 G 39 g 71
( 8 H 40 h 72
) 9 I 41 i 73
. 10 J 42 i 74
+ 11 K a3 K 75
. 12 L 44 | 78
- 13 M 45 m 77
) 14 N 48 n - 78
/ 15 o] a7 ° 79
o} 18 P 48 p 80

1 17 Q a9 q 81 -
2 18 R 50 r 82
3 19 s 51 s 83
4 20 T 52 t 84
5 21 u 53 u 85
6 22 v 54 v 86
7 23 w 55 w 87
8 24 X 56 x 88
9 25 Y 57 y 89
: 28 y4 58 z 90
; 27 ( 59 ( 91
< 28 \ 60 : 92
] 29 )| 81 ] 93
> 30 A 82 ~ 94
? 31 - 63 DEL 95

Figure 4-4. Chart of ASCII Characters vs. Modulo Numbers
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POSITION POSITION POSITION
OPERATIONAL CODES AOW | COL|OPERATIONAL CODES |ROW  COL | OPERATIONAL CODES |[ROW  COL
SPACE 1 1 e H 238 " \" 55
! 2 2 < 29 w L]
» 3 3 - 30 X 57
# 4 4 > 31 Y 58
s s ] ? 32 F4 59
% 8 8 ] 33 { 60
a 7 7 A 34 \ 61
Same Page Load: ' 3 8 SamePage Load: 8 35 | SamePage Load: | 82
EE e || BEE | w|ER A =
Same Page Read: ) 10 10 Same Page Read: D 37 | Same Page Read: . 64
@ B . 1" 1 @E € 8 \ &
*Nth Page Load: + 12 12 *Nth Page Load: F 39 | °NtnhPage Load: a 66
@ BE - 13 13 @DE G 40 b &7
*Nth Page Read: - 14 14 *Nth Page Resd: M 41 | °Nth Page Read: ¢ 68
] . e || O | e |EEON s -
' / | s 16 3 a3 . 70
o | w 17} K 44 | ’ - -7
1 18 18 L 4 9 72
2 19 19 M 48 h 73
3 | 20 N & i 74
4 21 21 o] 48 i 78
5 2 2 p 49 K 76
8 23 23 Q 50 ] 77
7 24 24 R 51 m 78 -
8 b} s s2 n 79
9 28 T 53 o 80
v 7 v u 54 v

*N = Selected page 1 thru 4 (standard) or 1 thru 8 (optional)

Figure 4-5. Absolute Cursor Addressing Operation Codes
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Table 4-6. Chart of Cursor Control Operations
HOW TO EXECUTE
OPERATION FROM HOST KEYBOARD DESCRIPTION
Cursor HOME RS Cursor moves to upper left corner
pasition on page or if protected, to
first unprotected position on page.
Downiine LF mor Cursor moves one increment in the
specified direction. |f the new position
LINE FEED is protected, cursor maves 1o first
unprotected position in the specified
line (for Backspace, the next previous
Upline vT m position is selected). Character under
cursor or character passed over is
not erased.
Backspace 8s E
Forespace FF E
Return CR RETURN Cursor moves to the first unprotected
. pasition in the line containing cursor.
New Line us [PAGE/NEW/ L!NE} Cursor moves to the first unprotected
position in the new line (combined
CR and LF).
Horizontal Tab HT l BACK TAB/TAB l Operstional only when Protect Mode or
or Skip Typewriter Tab Mads is set. Tab maves
or cursor forward to the next unprotected
pasition on the page. |f there is no such
position, cursor moves to HOME or the
next unprotected position following
ESC i HOME.
Backtab ESC | l@""" BACKTAB/T AB‘ Backtab moves cursor backwards to the
: last previous unprotected position after
a protected field on the page. If there
is no such paosition, cursor maoves to the
end of the page.
Load Cursor: Refer to paragraph 4.5.2.1 for detailé.
ROW | | COL
Same Page, Row, : :
Column @ B ASCII | |ASClL
Page N, Row, PAGE ROW{ | cOL
Column | ESCI B ASCH| |AscH| [ascl
Rear Cursor: T;r:‘;vnal ggszcnse Refer to paragraph 4.5.2.2 for details.
Known Page, Row, -CR
Col E ASCIt | |ASCII

Unknown Page, Row,

Column

PAGE| |ROW
o

coL
o] |
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4.5.3 Tab Control

4.5.3.1 Protect Mode Tab
Operations
At the keyboard, is used to

tab forward, and [SHIFT | BACK TAB/TAB]
to tab backwards to preset tab positions, with
Protect Mode set. From the host, the HT or
ESC i code commands foreward tab, and ESC I
commands backward tab. Protect Mode tabs are
established by setting a vertical column of

protected spaces from the cursor position down
execute ESC V or typdSHIFTITAR/ SET/CLEAR]

Protect Mode is automatically set. The tab stop
is the unprotected position immediately following
the protected position. Protect Mode tabs (and
Protect Mode) are cleared by any Clear All
operation.

4.5.3.2 Typewriter Tab Mode
Operations )

In Typewriter Tab Mode, tab stops may be set,
cleared and utilized in much the same way as with
an ordinary typewriter. If Protect Mode is set,
Typewriter Tab Mode is inhibited; however,
setting Protect Mode does not clear any
typewriter tabs which have been set. The tab stop
is the actual cursor position at the time the tab set
command is executed. (For Protect Mode tabs,
the tab stop is the next unprotected position.)

ESC 3 p establishes Typewriter Tab Mode, if
Protect Mode is not set. If Auto Page is set
either before or after Typewriter Tab Mode, is
set, the conditions established apply to every
page. While Typewriter Tab Mode is set, the
following operation codes are active:

e ESCO - Clears all Typewriter Tabs, but not Modulo

Tabas.

® ESC1 Sets a column of tabs at the cursor position
for the entire page.
e ESC 2 Clears column of tabs at cursor position for

the entirs page.

O ESC 3SPACE Clears Typewriter Tab Mode (and all
:goduloubo)-

45.3.3 Moduilo Tab Mode Operations

In Modulo Tab Mode, muitiple columns of tabs
at reqular intervals for the entire page may be
established using an ESC 3 (ASCII) sequence.

The ASCII character entered defines the number
of character positions in each interval. This
character expresses a modulo number from 0to 79,
which is the value of the interval. See figure 4-4
for character va modulo values. Example: To set
tab stops every 10 character posmons on every

_ line, execute ESC 3 *.

o ESC 3 (ASCII) sets modulo tabs.

e ESC 3 Space resets Modulo Tab Mode (and
Typewriter Tab Mode).

46 DATA EDITING CONTROL
OPERATIONS

The ADM 42 is equipped with extensive data
editing capabilities, most of which may be
executed from the host and from the keyboard.
Table 4-7 lists and describes all the data editing
operations available on the terminal, along with
the operation codes and/or keyboard operations
required to execute them. Clear and Erase
commands apply only to the current page, even if
Auto Page is set.

Note
If DIP switch S7-SW3 at location

15Mis setto ON, NULL codes wiil not
be displayed.
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Table 4-7. ~ Data Editing Control Operations

HOW TO EXECUTE
OPERATION FROM HOST KEYBOARD DESCRIPTION -
IS . All dispiayed data, unprotected and
Clear ALL to NULL EsC |SHIFT |CLEAR NULL | orotectsd, is ceered sad repiscad with
nuil codss. Cursor goes ta HOME.
Clear ALL to SPACES ESC + [SHIFT [CLEAR SPACE|| Al displayed data, unprotected and
(Personality) protected, is cleared and replaced with
space or personality codes. Cursor
goes to HOME.
. All dispiayed data is ciearsd and
r A ESC , E
Sr::ecte:LS?ACES ¢ D repiaced with protected spaces. If
Protect Mode is st at this tims,
the last space an the screen becomes
ungrotected, and cursor may. rest
there. :
Clear Foreground to ESC : Unprotected data is cleared and
NULL® o ) replaced with null codes. Cursor
: "goes to HOME or first unprotected
position on page.
Clear Foreground to. ESC ; Unprotected data is cleared and
SPACES (Personality) replaced with spaces or personality
codes. Cursor goes to HOME or first
unprotected position on page.
Set/Clear Page Set: ESC N Modifies movement of data for CHAR
Edit Mode (EDIT appears in Status Line) INSERT and CHAR DELETE
operations.
Clear: ESCO
(EDIT removed from Status Line)
Set/Clesr Auto Page Set: ESC.v [SHIFT] PAGE BACK| | All memory pages (4 or 8) connectad
(APG appears in Status Line together to form one continuous page;
current page retains its page status.
Clear: ESC w ISH!Fﬂ PAGE FWD | For additional information, refer to
(APG remaved from Status Line) paragraph 4.4.3.
Set/Clear Insart Mode Set: ESC q l {SHIFT] CHAR INSERT]| In the line containing the cursor,
(INSM appears in Status Line) a string of characters may be written
under cursor, without first writing a
Clear: ESC r [SHI FT] CHAR INSERT! space. All following characters move
(INSM removed from Status Line) one space to the right for each insertion.
: Insertions are inhibited when inserted
characters fill the line (previous
characters following the cursor are
lost), or protected field occupies last
space in the line.

*Nulls are not displayed when switch S7-SW3 at location 15M is set to ON.
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Table 4-7. Data Editing Control Operations (cont’d)

HOW TO EXECUTE

OPERATION FROM HOST KEYBOARD DESCRIPTION
Line Insert ESC E LINE INSERT Line containing the cursor and ail lower
lines shift downwards one-line. Oeleted
linw:is repiscad with unprotectsd
spaces and cursor maves to first

position in the lins, When screen is
fuil, bottom line is lost. 1f Writs
Protsct Mode is sst, Line insert
resats that mode. |f Protect Mode is
sat, Line insert cannot be perfarmed.

Line Deiete ESC R ILINE DELETE Line containing cursor is erased,

g simuitaneously, all lower lines shift
upwards one line.. Cursor moves to
the first position of the line that
moves upwards, and the bottom line
is filled with unprotected spaces. if
Protect Mode is set, Line Delete cannot

be performed. ]
Line Erase - : ESC T LINE ERASE Starting with the cursor pasition, ail
] characters in the line (or current fisid,
’ if Protect Moda is set) are erased and
replaced with space or personality

codes, Write Protect Made is not
resst (Refer to Personality Byt 10).

Line Erase to Nuil ESC t [ SHIFT |LINE ERASE] fm‘gg‘mm: mn;fnxm'a:f

dats, unprotected and protected, is
erasad and replaced with unprotected
nuil codes, 1f Write Protect Mode is
st it is not resst ( Refer to Personality
avﬂ ‘u’- °

y Starting with the cursor position and

Page Erase EsC Y continuing to the end of the page, all

: unprotected characters are erased and
repiacsd with unprotected space or
personality codes, If Write Protect
Mods is-set, it is not resst (Refer to
Personsiity Byte 10). :

. Starting with the cursor position and
Page Erase to Nulls ESCy l SH'FT‘PAGE ERASH continuing to the end of the page, ail
data, unprotected and protected is
¢cleared and replaced with unprotected
nuil codes. |f Write Protsct Mode is
s8t, it is not resat (Refer to Psrsonality
Byts 10).

*Nuils are not dispiayed when switch S7-SW3 at Iocation 15M is set to QN
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Table 4-7. Data Editing Control Operations

HOW TO EXECUTE

OPERATION FROM HOST

KEYBOARD

DESCRIPTION

Page Back ESC J

Page Forward ESC K

PAGE BACK

Each time a Page Forward or Page Back
command is executed, the currsnt page
and cursor position are memaorized
(uniess Auto Page is set). Data which is
resident on a page is retained when
another page is called up. During a
Page Forward operation, the shift is
to Page 1 when the last page (4 or 8)
is reached. There is no shift from

" Page 1 during a Page Back operation.’

Character Insert ESC Q

CHAR INSERT

Writes a space under the cursor; all
following characters move one space
to the right. I line is full, last chare
acter in the line is lost, uniess chas
acter is protected or Page Edit issst,
|f Page Edit is set, last character in
each line wraps around to the next
line, and 30 on to the end of the
Qperstion terminates when line
- i tilled with inserted spaces ar a
protscted fisid is encountersd, -

Character Delete- ESC W

CHAR DELETE

Deletes character undsr cursor; all
characters that follow in the field or
line move one space to the left to fill
deleted position. A space is written
at the end of the field or line (or page
it Page Edit is set). When Page Edit
is sat, the first charscter in the
following line moves up to fill the
deieted |ast position in the previous
line; charscters that foilow mave one
spacs to the lsft, and so on, to the
end of the page. Protected positions
are nat disturbed,

4.7 DATA TRANSMISSION

CONTROL OPERATIONS

4.7.1 Block Mode Send

Data Transmission or Send operations are

associated most directly with Block Mode or |

optional Polling transmissions to the host
computer. Table 4-8 lists and describes all the
Data Transmission operations available, along
with the operation codes and/or keyboard
operations required to execute them. For
additional Data Transmission information,
refer to paragraph 3.5.

421

4.7.2 Dynamic Baud Rate Control

The baud rate at which the MODEM port and
ASYNC PRINTER port transmissions occur are
independently controlled. The standard or defauit
baud rate for each port is established by the
MODEM and PRINTER BAUD RATE rotary
switches on the front panel. This default setting
can be dynamically modified by executing an
appropriate ESC! (ASCII) operation code, where
the (ASCII) character corresponds to the desired
baud ratelisted in table 4-9. Thetable also shows
the equivalent BAUD RATE switch position for
each dynamic setting. Any Power ON, RESET
button, or Firmware RESET operation terminates
all dynamic baud rate settings.
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Table 4-8.

Data Transmission Control Operations

QOPERATION

HOW TO EXECUTE

FROM HOST

KEYBOARD

DESCRIPTION

Start of Message

Imbeds STX code in displayed message:
used to designats start of message during
Send Méssage operations (Block Mode
oniy).

End of Message

Imbeds ETX code in displayed message;
used to designate end of message during
Send Message operations (Block Mode
only).

Send Line Foreground

ESC 4

Sends line of unprotected data, starting
at beginning of line containing cursor
and ending at the cursor position.

Send Page Fokground

ESC §

Sends only unprotected data on page,
starting with first unprotected character
and continuing to cursor position. If
Auto Page is set, unprotected data on'
all pages, up to cursor position, is sent.

Send Line All®

ESC &

I SHIFT!SEND LINE!

Sends line of unprotected and protected
data, starting at the beginning of the line
containing the cursor and ending at cursor
position. Protected fields are bracketed
by ESC ) and ESC (.

Send Page All*

gsC 7

| SHIFT|SEND PAGE]

Sends ail data on page, starting with HOME
and continuing to cursor position. Protected
fields are bracketed by ESC ) and ESC (.

If Auto Page is set, all data on ail pages,

up to cursor pasition, is sent.

Send Message Foreground

ESC S

|

Sends unprotected data in message displayed
which is bracketed by STX - ETX

( @ [EQM] ) codes. If no STX

code is encountered, cursor starts at

HOME or first unprotected position follow-
ing HOME. If no ETX code is encountered
transmission stops at end of page (end

of last page if Auto Page is set).

Send Message All*

ESC s

| SHIFT| SEND MSG |

Sends all data, unprotected and proteeted, in
message which is bracketed by STX - ETX

( ) codes. If no STX code is
encountsred, cursor starts at HOME or firse
unpratected position following HOME. If no
ETX :ur:. is !ﬂ(ﬂm;ﬂt:f‘!d, tmsn;inion g:;s
atend of page (end of last page if Auto

is sat). Protected fisids are bracketed by
ESC ) and ESC (.

“Operation is modified by ADM 42/ADM 2 Attribute Control operations.
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4.8 PRINT TRANSMISSION

CONTROL OPERATIONS

Table 4-10 lists and describes all the Print
Transmission operations available, along with
the operation codes and/or keyboard operations
required to execute them. For additional Print
Transmission information, refer to paragraph
3.8.

49 PERSONALITY CONTROL

The ADM 42 personality has the capability of
allowing certain terminal characteristics to be
altered. These characteristics or traits may be
"permanent” or "dyanmic” (temporary). Dynamic
operation codes may be executed from the host or
the keyboard.

4.9.1 ‘Display'of_ Personality Codes

Figure 4-8 shows a coding chart for all the
personality codes available in the ADM 42.
This chart may be called up to the screen by
executing ESC 0 0. The displayed codes are HEX
codes which have the following significance. The
ADM 42 personality has the capability to allow
certain terminal characteristics to be altered.

HEX code 00 means NULL or NO-OP.

The HEX codes for Bytes No. 0 thru No. 8
define the actual ASCII characters used in the
applicable operation.

The HEX codes for Bytes No. 9 and No. A have

special significance for RTS ON Delay and
RTS OFF Delay control operations as
described in the paragraphs which follow.

The HEX codes for Bytes No. B thru No. F and
No. 10 and No. 11 have hexidecimal values
which are defined during the following

discussion of Dynamic Personality
Change Codes.

423

4.9.2 Dynamic Personality
Change Codes

Dynamic (temporary) personality modifications
may be made by means of personality change
operation codes. Dynamic modifications are reset
during power-up of the ADM 42. The operation
codes are escape sequences having the following
structure:

ESC.
ESC SELECTED PERSONALITY
= Byte 0-F BYTE ,
Personality Entry HEX code of new ASCII
character., or HEXa-

decimai value which sets
to “1” the ag‘propriat.e
operation bits Xuthru X7.

Onedigit 0 thru F selects
apgmpriau nality
to be changed.

4.9.2.1 Moadification of Escape
Lead-in Character

As shown in figure 4-8, the standard or default
Escape Lead-In Character is ESC (HEX 1B).
Personality Byte 0 (ESC . 0) can modify the lead-in
sequence to replace the normal ESC code with -
another ASCII character, which then would be
used as an escape sequence lead in.

then may also be used to execute an escape
sequence from the keyboard.

4.9.2.2 Modification of End Block
.Character(s)

Figure 4-6 shows that the standard Ist End Block
(transmission terminator) character is CR (HEX
0D), and the 2nd End Block character is NUL
(HEX 00). Personality Byte 1 (ESC. 1) is used to
modify the lst terminator, and Byte 2 (ESC. 2)is
used to modify the 2nd terminator. These
characters are transmitted at the end of all
Block Mode transmissions.

4.9.2.3 Modification of New Line
Character(s)

Figure 4-6 shows that the standard Ist New Line
character is US (HEX 1F) and the standard 2nd
End Block character is NUL (HEX 00).
Personality Byte 3 (ESC . 3) is used to modify the
Ist New Line character, and Byte 4 (ESC . 4) is
used to modify the 2nd New Line character.
Example - It is desired to transmit LF and CR
instead of the standard US character: execute:
ESC . 3 0A, followed by ESC . 4 OD.
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DESCRIPTION OF BYTE

Clear/Erase/Insert/Delete
Replacement Character

DESCRIPTION OF BYTE

RTS START Delay

Parity Error Replaccment Character
FUNKEY Lead-In Character

Field Delimiter Character

2nd End of Line Character

End of Line Character

2nd End of Block Character
End of Block Character
Escape Lead-in Character

Byts No.
Default Value of Byte

Dynamically Modilied Byts Valus
(Personality Entry Cods = ESC . )

Default Value of Byte

Dynamically Modified Byte Valus
(Personality Entry Code = ESC . .)

Byts No.

Special Function

l 2 34 6 627278 9ABC DETF

18 0D 00 1F 00 IC 01 00 20 00 0O 00 00 00 08 02

18 0D 00 1F 00 1C 01 00 20 00 03 00 00 00 08 02
02 01 00 00 00 00 00 00 00 00.00 00 00 0O 00 00

02 01 00 00 00 00 00 00 00 00 00 00 00 00 00 00

101 \l? 13 14 16 16 17 18 19 1A 18 1C 1D 1E IF

Control Byte 10

DISPLAY

| | 1 ’

Special Function
Control Byte 11

'RTS OFF Delay

Polling Vasiant

Teansmission Number Control
Powsr-Up Tab Mode Curl
Special Function Ctr) Byte €

Status Line Visual Attribute Curl

All other Bytes Nos Used

‘ONI ‘HI1D3IS HVa

NOISIAIO SLONAO0Hd Yiva
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Table 4-9. Dynamic Baud Rate Control Operation Codes

EQUIVALENT

DESIRED MODEM PORT PRINTER PORT BAUD RATE
BAUD RATE SWITCH POSITION

50 ESC:@ EsC:*® 0

75 ESC:A ESC:a 1

110 ESC:8 ESC!b 2

134.5 ESC:C ESCic 3

150 ESC:D EsC!d a4

300 ESC:E ESC: e 5

600 ESC:F ESC: f 8

1200° ESC!G ESC: g 7

1800 ESC: H ESC: h 8 -

2000 ESC: | ESC!i . 9

2400 Esc!J ESC: j 10

3600 ESC: K | ESCik 11

4800 ESC:L ESC: | 12

7200 ESC:M ESC: m 13

9600°* ESC:N ESC! n 14

* Standard (defauit) baud rate for PRINTER port
*¢ Standard (defauit) baud rate for MODEM port

4.9.2.4 Modification of Field
Separator Character

Figure 4-6 shows that the standard Field
Separator character is FS (HEX 1C). Personality
Byte 5 (ESC . 5) is used to modify this character.
Field separators are usually employed when
Protect Mode is set to delimit protected fields.
Example - To change the Field Separator
character from FS to EM, execute: ESC . 5 19.

- 4.9.2.5 Modification of FUNKEY

4-25

Lead-in Character

Figure 4-6 shows that the standard FUNKEY
Lead-In character for unprogrammed function
keys [F1] thru (F16] , without or with

m ,is SOH (HEX 01). Personality Byte 6
(ESC . 6) is used to modify this character.
Example - To change the SOH character to the
STX character, execute: ESC . 6 02.
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Table 4-10. Print Transmission Control Operations

HQW TO EXECUTE

OPERATION

FROM HOST

KEYBOARD

DESCRIPTION

Print Page Formatted

ESC P

Sends all data on page, up to cursor pasition
to be transmitted in Page Format Mode
(refer to paragraph 3.8). If Auto Page is
set, print data on all pages up to cursor
paosition, is sent.

Print Page Unformatted

ESC »

[shieT | PRINT |

Sends aill data on page, from cursor to EM
code or end of page, in Unformatted Page
Mode (refer to paragraph 3.6). If Auto
Page is sat, print data on ail pages is sent.
Space and null codes are transmitted along
with all trailing spaces.

Print Protected Data
as Spaces

ESC @

Unprotected data is sent, with protected
data sent as spaces. Nulls or trailing spacss
are not transmitted and attribute codes are
transmitted as spaces. |f Auto Page is set,
print data on all pages, up to cursor pasition,
is sent.

Copy Print
Without Display

Set: ESC A 1

Reset: 0DC4

Data is read into print buffer (last page) at
terminal baud rate and transmitted at
printer baud rate in Unformatted Print
Mode. (refer to paragraph 3.6). Meanwhile,
normai ADM 42 operations continue on
other pages. Data is lost if buffer overflows.

Copy Print
With Display

Set: ESC A 2

Reset: DC4

[Esql[2](3]

Data is read into print buffer (last page)

and displayed on current page(s) at terminal
baud rate; transmitted at printer baud rate
in Unformatted Print Mode (refer to
paragraph 3.6). Data is lost if buffer
overfiows.

Unbuffered Print .
Page Format

Unbuffered Print
Protected Data as
Spaces

Esc(orP

EsC (0@

E=ORE
E3nEa

All data on page is transmitted to printer,
just as displayed on screen.

All unprotected data on page is transmitted
to printer, with protected data sent as
spaces. Trailing spaces or nulls are not
transmitted, and attribute control codes
are transmitted as spaces

Buffered Print
Page Format

ESC(2°P

EEIOEIE]

Print buffar (last page of display memary) enabled™
Data in pags format is transferred to print buffer,
then from the buffer to printer at printer baud

.

\\

4-26
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Table 4-10. Print Transmission Control Operations (cont’d)

HOW TO EXECUTE

OPERATION FROM HOST

KEYBOARD

DESCRIPTION

Buffered Print Protected
Data as Spaces

ESC(2@

(e=d (218}

Print buffer enabled. All unprotected data
on page is transferred to print buffer with
protected data sent as spaces. Trailing
spacas or nulls are not transferred, and
attribute control codes are sent as spaces.
Contents of buffer are then transmitted

to printer at printer baud rate.

Unbuffered Print
Unformatted Data

ESC [0 p

(e [0

All data on page, from cursor to EM cods
or end of page is transmitted unformatted,
in ane continuous stresm. Line control
codes and internal AOM 42 deiay codss
are omitted. SPACE and NULL codes

are transmitted, along with trailing spaces.

Buffered Print ESC(20p

Unformatted Data

EOEE

Print buffer enabled. All dats on page,
from cursor to EM code or end of page
is ransferred unformstted, in one
continuous stresm o print buffer.

Line controi cades and-intarmal

AOM 42 delsy codes are omitted,
SPACE and NULL codes are trans-
mitted, along with all trailing spaces.
Caontents of buffer are then transmitted
ta printer at printer baud rate.

Releass Print
Buffer

ESCA O

E=I0E

Print buffer is released but only after
buffer is emptied and mode is resat.

4.9.2.8 Modification of Parity Error
Replacement Character

As shown in figure 4-6, the standard parity error
replacement character (the character written on
the screen when the ADM 42 senses a parity
error). Thus, whatever is received in a message is
displayed. Personality Byte 7(ESC. 7)is used to
modify this character. Example - To change the
replacement character to NAK, execute:
ESC. 795. Upon receipt of parity error, a NAKis
displayed as a replacement character and

PARITY is displayed in Status Line 25, if Bit

X70f Personality Byte 7 is set.

427

4.9.2.7 Moditication of Clear/Erase/
Insert/Delete Replacement

As shown in figure 4-8 the standard
Clear/Erase/Insert/Delete replacement
character is SPACE (HEX 20). Personality Byte 8
(ESC . 8) is used to modify this character.
(Operation bits Xsand Xrof Personality Byte 10
modify the use of this character.) Example - To
change the Clear/Erase/Insert/Delete character
to NUL, execute: ESC . 8 00.
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4.9.2.8 RTS START Deiay Control

The time delay in milliseconds from when Request
To Send (RTS) goes high and the actual start of
transmission’ (CTS) during a Block Mode
transmission is the RTS START Delay time.
Personality Byte 9 (ESC . 9) is used to establish a
different time delay than that inherent in the
terminal. HEX 00 (see figure 4-8) means no
change in the inherent value. Any other HEX
code, when converted to a decimal value, would
express 1/2 the desired delay time in milliseconds.
Example - To establish an RTS START Delay
time of 115 miiliseconds; execute: ESC .9 3A.
(HEX 3A=Decimal 58.)

4.9.2.9 RTS OFF Delay Controi

The time delay, in milliseconds, from the end of
transmission until RTS is turned OFF (RTS goes
low), during Block Mode transmission, is the
RTS OFF Delay time. Personality Byte A (ESC.A)
is used to establish a different RTS OFF Delay
time than that automatically established under
firmware control (proportional to baud rate).
Any other value desired should be established in
accordance with the RTS OFF Delay times
recommended by the chart in figure 4-7.
Example - To establish an RTS OFF Delay time
of 9 milliseconds (approximately 2x the number of
interrupts required at 1800 baud,) execute:
ESC. A 08.

4.9.2.10 Polling Option Variant Control

Personality Byte'B (ESC . B) controls the optional
Polling Option variables listed in table 4-11.

Each operation is either set to ON or OFF
depending upon the logical condition (1 = ON;
0 = OFF) of the operation bit controlling that
operation. The HEX code of this byte (ESC . B) is
the HEXadecimal value of all the operation bits Xo
thru Xswhich must be set to ON at the same time.
(Refer to table 4-11). Example - To establish a
Polling operation in which: a) headers are
required; b) any key may be used to establish Local
Mode; and ¢) FAST SELECT is conditional, other
polling operations are standard. Operation bits
XoX:Xo must be set; execute ESC . B 0 7.

4-28

Note
For detailed information on Polling

and Addressing, refer to Section V of
this manual.

4.9.2.11 Polling Transmission Number
Limit Controi

The transmission numberis the number of Polling
transmissions that will be counted before
recycling the count. This number is imbedded in
the Polling header (refer to Section V) when
operation bit Xo of Personality Byte B
(table 4-11) is set to ON. Personality Byte C
(ESC. C) controls the transmission number limit.
The default value (00) of this byte (see figure 4-8)
specifies that the transmission number will not be
sent. Other transmission number l.umts may be
established as follows:

e ESC . C 01 specifies transmission nnmbe
alternating between 01 and 00.

e ESC . C 02 thru ESC . C 09 counts
transmission number 02 thm 09 Dbefore

recycling.

4.9.2.12 Power-Up Tab Mode Control
(See figure 4-86.)

Power-Up Tab Mode Control Byte D (ESC.D)
establishes whether or not Modulo Tab Mode is
automatically set at power-up. Operation bits Xo
thru Xs of this byte are set to ON to express an
ASCII character which determines the modulo
tabbing interval, in accordance with the ASCII vs.
modulo values in figure 2-4. When bits Xothru Xs
are all OFF, Modulo Tab Mode is not set at
power-up; modulo tabs can be set only by
executing ESC 3 (ASCII), as described in
paragraph 4.5.3.3. Modulo Tab Mode (and
Typewriter Tab Mode) are reset by ESC 3
Space.

Bit X-of byte D is used as specified in table 4-177
to control whether Modulo tabs or Protect Mod
tabs may be reset by the Clear All (ESC * and
ESC +) commands.

N
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Table 4-11. Polling Option Variant Byte B Operations
OPERATION ESC.B STD (DEFAULT)
BIT TITLE (BYTE) DESCRIPTION |BIT CONDITION
Xq Reserved 80 Resarved
Xg Communications 40 ON= poiling Communications Buffer (last twe OFF
Buffer Control pages) is reserved (DIP Switch S4-SW8
ON). Incoming data heid in buffer until
message is compisted. |f no errors,
Mestege goes t0 screen,
QF F= Polling Communications Buffer disabled;
incoming data goes directly to screen.
Xg A‘f‘m 20 ON = Addressable Print Buffer (last page display OFF
Print Buffer memory) enabled (see Section V).
Control
OF F= Addressable Print Buffer disabled. -
X4 Transmit Last 10 ON = Transmission of last character (under OFF
: Character ' cursor) is inhibited. :
OFF= Last character (under cursor) is
transmitted.
X3 Return to Local/ 08 ON = Terminal automatically returns to Local OFF
Idle State State upon compietion of Polling message.
OFF= Terminal automatically returns to Idle State
upon completion of Polling message.
Xz FAST SELECT 04 ON = FAST SELECT is conditional; terminal must OFF
Control be in |die State to receive data.
QOFF= FAST SELECT is unconditional; terminal
is commanded to !dle State and must respond.
)(1 Local Mode 02 ON = Any key may be used to establish Local QOFF
Control State.
QFF= CONV required to establish Local State
({Compase Maode).
XO Headers 01 ON = Headers are required in all communications. OFF
Required
QF F= Headers are not required.
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RECOMMENDED RTS OFF DELAY TIMES

RTS DELAY BAUD QPERATION RTS DELAY BAUD OPERATION
(MILLISECONDS) RATE CODE (MILLISECONDS) RATE CODE
343 50 ESC.A AC 9 1800 ESC.A 08
229 75 ESC.A 73 9 2000 ESC.A 08
178 - 110 ESC.A 58 7 2400 ESC.A 04
127 134.5 ESC.A 40 7 3600 ESC.A 02
118 180 ESC.A 3A ] 4800 ESC.A 03
57 300 ESC.A 10 5 7200 ESC.A O3
29 600 ESC.A OF 5 9600 ESC.A O3
18 - 1200 ESC.A 08
Figure 4-7. Chart of Recommended RTS OFF Delay Times
Table 4-12. Power-Up Default Modulus Tabs Byte D-
OPERATION ESC.D STD (DEFAULT)
8IT TITLE (BYTE) DESCRIPTION 8IT CONDITION
Xy | TypewriterTas ‘| 80 ON = Clear ail typewriter tabs with Clear All OFF
Clear ( ESC * and ESC +) commands.
QFF= Only Protect Mode tabs cleared by Clear
) All command. Typewriter Tabs and
Maodulo Tabs are cleared in normal manner.
Xg Power-Up Tab 40 Bits ON or OFF as required to define the ASCI! ALL OFF
Mode ) character selected which may be used at Power-Up
. time to initialize Modulo Tab Mode, without
Xs 20 executing ESC 3. Nominally, character utilized
is the same used when the sequence ESC 3 is
Xg 10 | ued
X3 08
X2 04
X4 02
XO 01
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4.9.2.13 Special Function Controi
Byte E (See Figure 4-8)

Several miscellaneous operations are controlled
by Personality Control Byte E, as shown in
table 4-13. The HEX value of this byte
determines which operations are set to ON. The
default value of this byte (08) specifies that video is
not automatically turned off after approximately
20 minutes of no changein thedisplay. Example -
Execute ESC . E 89 to set operation bits
X:XaXowhich specify: a) personality changes from
the keyboard are inhibited; b) automatic video, off
is inhibited; and c) programming of function keys
and display of FUNKEY messages are inhibited.

Other default operations are not affected.

4.9.2.14 Status Line Attribute Controi
Byte F

The personality byte (Byte F) controls the visual
attribute of the message in Status Line 25, as
shown in table 4-14. The HEX value of the byte
determines which operation bits are set to ON.
Also, operation bit Xois further controlled by DIP

switch S6-SW3 at location 14M, which defines

whether the Status Line field will be underlined
(SW3 ON) or blanked (SW3 OFF). The defauit
value of this byte is 02 (see figure 4-8) which
specifies that the 25th Line message will be
blinking when entered. Example - Execute
ESC. F 07 to set operation bits X.X:Xoand specify
that the Status Line entry shall be reversed,
blinking and underlined (SW3 set to ON position).

4.9.2.15 Special Function Controi
Byte 10

‘Several miscellaneous operations are controlled

by Personality Byte 10, as shown in table 4-15.

The HEX value of the personality byte determines
. which operations are set to ON. The defauit value

of this byte is 02 (see figure 4-8) which specifies -

that the Erase Page operation when used, will
terminate Write Protect (WPRT). Example -
Execute ESC .. 0 62 to set operation bits
XsXsX: which specify: a) for Clear operations, the
replacement character is as specified in
Personality Control Byte 8. The Erase Line,
Scrolling, New Line, and Erase to Soaces
operations are normal; b) protected field delimiter,
FS, is imbedded after an unprotected field; and c)

Erase Page operation terminates Write
Protect.

4.9.2.16 Special Function Controi
Byte 11

Several power-up conditions are controlled by
Personality Byte 11, as shown in table 4-16. The
HEX value of the byte determines which
operations are set to ON. The default value of this
byte is 01 (see figure 4-8) which specifies that
CAP LOCK is set when power-up is complete.

VIDEO ATTRIBUTE
CONTROL OPERATIONS

Video attributes highlight or otherwise call
attention to selected portions of the display. The
underlining or blanking video is selected by
means of DIP switch S6-SW3 at location 14M.

4.10

4.10.1 Cursbr and Video Control

The sequence for modifying the cursor and
video is ESC ~ (ASCII), where (ASCII) defines
the modification. The modification applies to
every display page and remains in effect until the
terminal is RESET or is further modified by an
ESC ~ operation code. The cursor and video
modification operation codes are as follows:

e ESC ~ 0Video OFF (data entered is retained)
e ESC ~1 Video ON; cursor OFF
ESC ~ 2 Video ON; cursor steady

ESC ~ 3 Video ON; cursor blinking

4.10.2 Displayable Character
Video
The video attributes for displayable characters

(including displayed control codes) may be
modified by ESC G (0 thru F), where (0 thru F)
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Table 4-13. Special Function Control Byte E Operationé

OPERATION

ESC.E

8IT

TITLE

(BYTE)

DESCRIPTION

STD (DEFAULT)
BIT CONDITION

Keyboard Person-
ality Changes

ON = Inhibit personality changes from the
keyboard.

OFF= Personality changes from keyboard
are accepted.

OFF

Line Erase
With CR

ON = CR erases remainder of current line before
executing normal CR operation:

OFF= Normal CR operation.

OFF

New Line
With CR

20

ON = Executing CR aiso executes New Line.

QFF= Normai CR operation.

OFF

| Auto Line -

Wrap

10

ON = Auto Line Wrap is inhibited. Operator must
use CR,NL, etc. to get to next line.

OFF= Auto Line Wrap - New Line automaticaily
executed when position 80 is filled.

- OFF

Auto Video
Shut Off

o8

ON = CRT video not shut off after approximately
20 minutes of no display activity.

QFF= CRT video automatically shut off after
approximately 20 minutes of no display
activity.

ON

ON =|PRINT Jsends SOH P CR
[SHIFT|PRINT]sends SOH p CR

[SEND LINE]senas soH acr

|SHIFT[SEND LINE |sends SOH q CR

sends SOH RCR
ISHIFT ISEND LINE lsends SOH r CR

sends SOH S CR

[SHIFT|SEND MSG |sends SOH s CR

OFF= Oisables made ; normal SEND or PRINT

operations

OFF
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Table 4-13. Special Function Control Byte E Operations (cont’d)

OPERATION
- ESC.E STD (DEFAULT)
8IT TITLE (BYTE) DESCRIPTION BIT CONDITION
X4 Load Cursor Skip 02 ON = Cursor skips out of protected fieid if OFF
position is specified during a Load
Cursor operation.
Y OFF= Cursor remains in protected fieid if
pasition is specified during a Load Cursor
operation.
Xq FUNKEY 01 ON = Inhibit programming of function keys and QFF
Programming/ display of FUNKEY messages.
Display
OFF= Normal FUNKEY operations.

- Table 4-14. Status Line Visual Attribute Control Byte F Operations

OPERATION ESC..F STD (DEFAULT)
BIT TITLE (BYTE) DESCRIPTION BIT CONDITION
X< Reserved 80 Reserved OFF
Xg 40
Xg 20
X4 : 10
X5 v 08 v ' v
Xq Reversing Control 04 ON = Status Line message reversed. OFF

OFF= Status Line message in normal or
personality video.

X4 Blinking Control 02 ON = Status Line message blinking. ' ON

OF F= Status Line message in normal or
personality video.

Xq Underlining or 01 ON = Status Line message underiined (S6-SW3 QFF
Blanking Controi @ 14M set to ON) or blanked (S6-SW3 at
* QFF).

OFF= Status Line message in normal or
personality video.




m—— LEAR SIEGLER, INC,
DATA PRODUCTS DIVISION

Table 4-15. Special Function Control Byte 10 Operations

OPERATION
ESC..0 STD (DEFAULT)
8IT TITLE (BYTE) . DESCRIPTION BIT CONDITION
X9 Erase to Spaces 80 ON = Erase to Spacas operation usas replacement OFF
Replacement character specified by Personality Byte 8.
Character
OFF= Normal Erase to Spacas operation.
Xs Clear to Spacas 40 ON = Clear to Spaces operation uses repiacement QFF
Replacement character specified by Personaiity Byte 8.
Character
QFF= Normal Clear to Spaces operation.
XS FS vs. Protected 20 ON = Protected field delimiter, FS, is imbedded OFF
Field Control after unprotected fieid.
OFF= Protected fieid delimiter, FS, is imbedded
before unprotected fieid.
Xa Transmit NL 10 ON = Inhibit transmission of 1st and 2nd New OFF
Control Line characters (Personality Bytes 3 and 4)
OFF= Normali transmission of 1st and 2nd New
Line characters.
X3 Scrolling Controi 08 ON = Scroiling of an unprotected page is QFF
inhibited.
OFF = Narmal Scrolling operation.
X2 Reserved 04 Reserved OFF
X4 Erase Page vs. 02 ON = Erase Page operation resets Write Protect ON
Write Protect Mode.
QFF= Normal Erase Page operation.
X0 Erase Line vs. 01 ON = Erase Line operation resets Write Protect OFF
Werite Protect Mode (WPRT).
QFF= Normal Erase Line operation.
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Table 4-16. Special Function Control Byte 11 Operations
OPERATION ESC.. 1 STD (DEFAULT)
8IT TITLE (BYTE) DESCRIPTION - BIT CONDITION
X9 Reserved 80 Reserved ALL OFF
Xg 40
Xg 20
X 4 10
Xq 08
X2 Power-Up Conv 04 ON = Conversation Mode is set when power-up OFF
Mode Control is completed.
OFF= Block Mode is set when power-up is
compieted.
X4 Reserved . 02 Reserved QOFF
Xo Power-Up CAP 01 ON = CAP LOCK is sat when power-up is ON
LOCK Control . completed.
OFF= CAP LOCK is not set when power-up is
complieted.

defines the attribute. (Refer to table 4-17.)
The attributes apply to the area bracketed by the
operation code, or to the end of the current page
(DIP switch S6-SW2 OFF) if a closing operation
code is not entered. (DIP. switch S6-SW2 ON
causes the attribute to be effective only to the end
of the current line.) The operation is not changed
if Auto Page is set.

Note

When the optional Line Drawing
character generator is installed, the
Standard Character Generatoris also
available for use.

4.10.3 ADM 42/ADM 2 Attribute
Mode Control

Main logic board DIP switch S6-SW1 provides a
means of selecting ADM 42 Attribute Mode (S6-

SW1 OFF) or ADM 2 Attribute Mode (S6-SW1
ON) for special control of the blanking and
underlining attributes. Table 4-18 lists the
various operation codes required to select the
attributes. If any of these special attributes is
selected, the Send Line All, Send Page All, and
Send Message All operations (table 4-8) are
modified as follows:

e ADM 42 Attribute Mode - ESC G (*) is sent
for the attribute code, where (*) is the
appropriate ASCII from table 4-17.

o ADM 2 Attribute Mode « Between the ESC)
and ESC ( codes which bracket protected fields,
BEL is sent for the BLINK delimiter, and CAN
is sent for the BLANK (UNDERLINE)

delimiter.

Note
When the ADM 2 Attribute Mode is
set, the ADM 42 attributes are
inhibited.

4.35




DATA PRODUCTS DIVISION

Table 4-17. Video Attribute Control Operation Codes

STD CHAR. ALT. CHAR.
FUNCTION GENERATOR | GENERATOR

Reset to Normal Video ESC GO ESC G O
Limited Graphics Mode Enable ESC G 8
Blanking (S8-SW3 QOFF) or Underlining (S6-SW3 ON) of area ESC G 1 or ESC G 9 or
Blinking of Area ESC G 2 or ESC G A or

ESC A ESC A
Blanking (S6-SW3 OF F) or Underiining (S6-SW3 ON) and ESC G 3 ESC G B
Blinking of Area
Reversing of Area ESC G 4 ESC G C
Blanking (S6-SW3 OQF F) or Underlining (S6-SW3 ON) and ESC G 5 ESC G D
Reversing of Area
Blinking and Reversing of Area ESC G 6 .ESC G E
Blanking (S6-SW3 OFF) or Underiining (S6-SW3 ON) and ESC G 7 ESC G F

Reversing of Area

NOTE: The above operations apply when ADM 42 Attribute Mode is selected (S6-SW1 OFF).
If ADM 2 Attribute Mode is selected (S6-SW1 ON), the above operations are
inhibited; the attribute codes will be dispiayed but not acted upon.

Table 4-18. Operation Codes for ADM 42/ADM 2 Attribute Mode Control

FUNCTION ADM 42 MODE ADM 2 MODE
Blanking for entire page ESC G (Space) ESCGI
Blanking to end of line ESCG " ESCG#
Underiining for entire page ESCG s ESC G %
Underlining to end of line ESCG & ESC G’
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SECTION V
POLLING AND ADDRESSING

5.1 ADM 42 POLLING

When the Polling Option is installed in the ADM
42, the terminal may then act as a polling
terminal in a multi-point communications
network. Group Poll, Group Select, and Multi-
Point Contention polling activities are also
available. When active in a polling environment,
the ADM 42 is prevented from initiating
- transmission of traffic (data) except under the
control of the network control center. All message-
transmission is between the network control
center and the selected terminal or terminals;
these messages, as well as control of the entire
communications network, are controlled entirely
by a polling/addressing dialogue initiated by the
control center. Within the dialogue, the control
center periodically asks or "polls” each device to
gee if any messages are waiting; if so, the deviceis
commanded to transmit its message in a
prescribed format. The control center may also
send messages to a specified terminal or terminals
at any time.

5.1.1 Setting ADM 42 Address

The ADM 42 Polling Address is a two-character
code (A1A2 which must be ASCII characters and
not control characters. The terminal will
recognize and respond to only the specified
address. The address is preset by means to two
banks of DIP switches (locations SL.and 6L) on the
option board (see figure 2-4). Each switch in the
bank represents one bit in the 7-bit address: SW1
OFTF sets bit 0 (LSB)=1; SW2OFF sets bit 1=1; etc.

SW8 (location 5L only) ON enables the polling
option. SW8 ON atlocation 6L.enables the Polling

51

Communications Buffer, which must be selected
by setting bit Xs of Personality Byte B.
The preset switch settings establish the Polling
Address for the ADM 42. This address may be
displayed by executing ESC ‘A from the
keyboard. ‘

5.1.2 Establishing Polling
Operations

5.1.2.1 Setting Up Terminal

The information to be transmitted when the
terminal is polled must be entered on the ADM 42
display prior to being polled. Proceed as follows:

1. Type to lighted state, to
enable data entry from the keyboard.

Note

This requirement may be modified by
setting bit Xiof Personality Byte B.

2. Enter the data just as it is to be transmitted.
All editing and embedding of control char-
acters must be done at this time.

3. Select and execute the appropriate activity to
enable the ADM 42 response to a POLL
inquiry, as follows:

. m , to cause the ADM 42 to send

all unprotected characters from the beginning
of the line through the cursor position. To send

protected as well as unprotected characters,
fype SHIETLSENDLINE] . This operation
is the same as the forced Send v or Send x from
the computer.
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Note
Setting bit X.of Personality Byte B
will inhibit transmission of the
character position under the cursor.

s , to cause the ADM 42to send
all unprotected characters from the beginning
of the page through the cursor position. To send
protected, as well as unprotected characters,
type [SHIFT | SEND PAGE] . Thisoperation
is the same as the forced Send w or Send y
from the computer.

Note

Setting bit X.of Personality Byte B
will inhibit transmission of the
character position under the cursor.

, to cause the ADM 42 to send
all unprotected characters in the display
bracketed by STX and ETX codes. Ifno STX is
encountered, transmission will start at the
HOME position; if no ETX is encountered,
transmission will stop at the end of the page. To
send protected, as well as unprotected
characters, type This
operation is the same as the forced Send z or
Send . from the computer.

4. The terminal is now ready to transmit. It
waits to be polled. (The CONV MODE light
is out).

5.1.2.2 Monitor Mode Operation

The ADM 42 may be set up for Monitor Mode
operation by executing ESC'M from the
keyboard. @ This operation causes all data
(including line control data) on the RCVE line to
be displayed, whether addressed to this terminal
or not. This mode is usually employed as a
troubleshooting activity. Monitor Mode is reset
by executing ]SHIFT RESET[ from the
keyboard or by an unconditional polling sequence
from the host computer.
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5.1.2.3 Enabling Keyboard

To enable the ADM 42 keyboard for data entry,
type to its lighted state. If this
operation does not return the terminal to keyboard
operation, type . The
lighted | key indicates when
control has been returned to the keyboard.
The computer can override local keyboard
operation by executing FAST SELECT, or
BROADCAST SELECT.

5.1.3 Removing Terminai from
Poiling Status

To set Non-Polling Mode, execute ESC R
from the keyboard. The ADM 42 will no longer
respond as a polling terminal. To re-establish
Polling Mode, execute ESC'S from the
keyboard. Polling Mode may also bedisabled b;
setting option board DIP switch S3-SW8 @ 5L to'
QFF. :

5.1.4 |Initiating Standard Polling

Sequence

All polling operations are initiated by the network
control through a standard control sequence. This
sequence consists of the following:

1. EOT Character (EOT).

Two Address Characters (A.A2). In order
for the terminal to respond, these characters

must match the two .address characters
established by option board DIP switches
S3 @ 5L and S4 @ 6L.

2

Function Code. This code is an ASCII
character, used to identify the operation
to be performed by the terminal. It may be
one of the following:

p POLL

q SELECT

ta' P
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r SEQUENTIAL SELECT

s FAST SELECT

t BROADCAST SELECT

v SEND LINE FOREGROUND
w SEND PAGE FOREGROUND
x SEND LINE ALL

y SEND éAGE ALL

z SEND MSG FOREGROUND

{ SEND MSG ALL

4. ENQ Character (ENQ). This.character is
present only when a POLL (p), SELECT(q), or
SEND (v, w, x, ¥ % ) operation is called for.

5.1.5 POLL Responses
(See Figure 5-1)

The POLL sequence is initiated by the control
center to inquiry the ADM 42 whether there is
data to be sent. When the ADM 42 is sent the
sequence "EOT AiA:p ENQ” the terminal will
respond as follows:

1. If there is no message waiting to be sent
(traffic), the terminal sends an EOT character
to the control center and then returns to the
Idle state.

2. If there is traffic, the terminal sends the
message to the control center in accordance
with how the message is prepared, the
instructions in the Function Code and the
personality of the terminal.

a. If the poll message is to be taken from the
screen or a programmed FUNKEY, the ter-
minal response is as follows:

e *SOH Character (SOH).

¢ *Two Address Characters (AiAz). These
characters are the preset terminal address.

¢ *Transmission Number (#). This number
may beinhibited by executing ESC . C 00, and
thus not appear. If enabled, the maximum
number of transmissions counted (re-trans-
missions are not counted) may be between 1 and
9, depending upon the value selected by
Personality Byte C (ESC. O).

e STX Character (STX). This character
identifies the beginning of the message to be
transmitted.

o Text. This is the message which is written on
the screen or stored under a FUNKEY. The
message is sent in one of two formats,

~ depending on whether or not Protect Mode is
set, as follows:

1. Protect Mode OFF. All characters except
-NUL are sent. A US character is inserted
in the string as the cursor moves from the end
of one line to the beginning of the next.

2. Protect Mode ON. All foreground char-
acters are sent; each protected field is
designated by an FS character. A US
character is transmitted as in 1 above.

3. Ifthe Function Codeis a Send code (v, w, x, ¥,
z, or ¢ ) instead of “p” the terminal complies
with the instruction as described under Send
Responses.

¢ ETX Character (ETX). This character
designates the end of the polled message.

e LRC Character (LRC). This character
represents the modulo 2 sum of the text
transmitted, plus the ETX character. Itis used
by the control center to determine whether or
not the text was received correctly.

b. Ifthe polling messageisto betaken from an
unprogrammed function key F1 thru F16

*Headers are not part of the standard ADM 42 polling response. Header characters will be present
only, if selected by setting bit Xo of Personality Byte B.
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and headers are not selected, the terminal
responds: "SOH (character) ETX LRC".
Note that "SOH" replaces the normal STX
character and the (character) is the
assigned F1 thru F16 character.

c. If the polling message is to be taken from an
unprogrammed function key F'1 thru F'16 and
headers are selected, the terminal responds:
"SOH AiAz (#) STX DLE (character)
ETXLRC". Notethat DLE (or some character
other than SOH, STX, EOT, ETX, or LRC)
replaces the normal SOH character.

3. After the ADM 42 has sent the LRC char-
acter, it positions the cursor at the original
location and waits for the control center to
acknowledge receipt of the message. The
acknowledgement will consist of one of the
following:

o ACK. Themessage was received correctly. The '

terminal respond by transmitting "EOT” and
disconnecting. .

o NAK. The message was received with errors.
The terminal will respond by retransmitting the
message (transmission number is not
incremented) and again waiting for control
center acknowledgement. The control center
will determine how many transmissions will be
called for.

e EOT. Retransmission is required. The
terminal responds by positioning the cursor at
the original location and awaiting polling.

5.1.6 SELECT Responses
(See Figure 5-2)

The SELECT sequence is used when the control
center wishes to send a message to a single
addressed terminal. When the ADM 42 is
addressed by the sequence “"EOT AilAz2q ENQ"” the
terminal responds as follows:

1. If the terminal is BUSY, it sends a NAK
character, beeps to alert the operator that a
message is waiting, then disconnects. BUSY
is defined as any of the following states:

o The terminal is waiting to be polled.
o The operator is entering data.
e The terminal is sending data to the printer.

2. If the terminal is not BUSY, it sends an
ACK to the control center, and waits for the
center to send "*{SOH A.A:(#)] STX TEXT
ETX LRC”. If there is an EOT in the
message, the terminal will disconnect to
Idle state.

3. After the selected hearder is received, the
following events occur:

e If there are no errors, the ADM 42 sends .an
ACK to the control center, then disconnects to
the Idle state. .

o If there are errors, the ADM 42 sends a NAK
character to the control center and awaits
retransmission of the message.

o The control center may then retransmit the
message, starting with the selected header. If
the control center decides not to retransmit, it
sends an EOT instead of the selected header;
the ADM 42 disconnects to the Idle state.

5.1.7 SEQUENTIAL SELECT
Responses (See Figure 5-3)

The SEQUENTIAL SELECT operation is used to
sequentially address a number of terminals with a
single extended control message. The header
sequence is "EOT AiAzr BiBar...NiIN2s”. Notethat
the FAST SELECT (s) Function Codeis sent to the
last terminal addressed. This code is always

*Headers are not part of the standard ADM 42 polling response. Header characters will be piesent
only, if selected by setting bit Xoof Personality Byte B.
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followed by "*{SOH NN:(#)]STX TEXT ETX
LRC.” The following events take place:

1. All terminals except the last terminal (NN2)
test their BUSY status. If BUSY, each
terminal will disconnect without responding.

2. Last terminal (Ni:N:) connects un-
conditionally and waits for an STX char-
acter. All addressed terminals which are not
BUSY connect and wait for an STX
character.

3. Following receipt of ”".ETX LRC” all
addressed terminals except last terminal
(NiN2) disconnect without responding
Terminal NuUNzsends either an ACK or NAK
to the control center, then disconnects to Idle
or personality state. The control center
decides whether ornottoretransmitif NAK is
returned.

5.1.8 FAST SELECT Responses
(See Figure 5-4) .

The FAST SELECT function is used when the
control center requires fast, unconditional (see
note) selection of a specific terminal. Upon
receiving the header sequence (EOT NiN23), the
terminal will unconditionally connect and wait
for the message block. The terminal will not
respond until after it has received the LRC
character. the complete message block code is
"MSOH NNz (#) ] STX Text ETX LRC".
After receiving LRC, the terminal sends either
ACK or NAK to the control center, then
disconnects to Idle (or personality) state.
The control center decides whether or not to
transmit if NAK is returned.

Note

Setting bit X:0f Personality Byte B
will cause FAST SELECT to be
conditional only if terminal is in Idle
state.

5.1.9 BROADCAST SELECT
Responses (See Figure 5-5)

The BROADCAST SELECT function is used
when the control center requires fast,
unconditional selection of a number of terminals.
All terminals on the line receive the same message
under the header sequence. When each terminal
receives the sequence "EOT NwN2t” followed by
"»(SOH NN2(#) ] STX Text ETX LRC” it will
connect unconditionally, whether BUSY or not.
Following receipt of the sequence, all terminals
except the addressed terminal disconnect to the
Idle (or personality) state without responding.
The addressed terminal will send either ACK or
NAK to the control center, then disconnect to the
Idle (or personality) state. The control center
decides whether or not to retransmit if NAK is
returned.

5.1.10 SEND Responses
. (See Figure 5-6)

One of six characters specifies the information
that the addressed terminal is to send. The
function character (v, w, x, y, 2 or¢) is
transmitted in place of the "q” in the standard
header. The six possible Send functions are as
follows:

1. Send Line Foreground (v). The terminal
will send all foreground unprotected data in
the line in which the cursor rests from
beginning of line to the cursor position. NUL
characters are not transmitted. The terminal
marks each protected area in the line by
sending an F'S character.

2. Send Page Foreground (w). The terminal
will send all foreground data in the page,
starting at the HOME location and ending at
-cursor position. NUL characters are not
transmitted. = The terminal marks each
protected area in the page by sending an FS
character. Each end oflineisindicated by US
character.

*Headers are not part of the standard ADM 42 polling response. Header characters will be present
only, if selected b_y setting bit Xoof Personality Byte B.
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3. Send Line All (x). The terminal will send all
data, protected and unprotected, in the linein
which the cursor rests and stops at cursor. All

characters are transmitted, with the

operation code ESC ) .preceding the first
character of a protected field, and the opera-
tion code ESC ( following the last character of
a protected field.

4. Send Page All (y). The terminal will send all
data, protected and unprotected, in the page,
beginning at the HOME location, stopping at
cursor. All characters are transmitted, with
the operation code ESC ) preceding the first
character of a protected field, and the
operation code ESC ( following the last
character of a protected field.

5. Send Message Foreground (z). The
terminal will send all foreground data
following an STX code and ending with an
ETX code. NUL characters are not
transmitted. @The terminal marks each
protected area within the STX/ETX brackets
by sending an F'S character. If no STX ison
the screen, transmission starts at HOME. If
no ETX is on the screen, transmission stops
at last position on the screen.

6. Send Message All ({). The terminal will
send all data, protected and unprotected,
between the STX/ETX codes. All characters
are transmitted with the operation code ESC)
preceding the first character of a protected
field, and the operation code ESC ( after the
last character of a protected field. If no STXis
on the screen, transmission starts at HOME.
If no ETX ison the screen, transmission stops
at the last position on the screen. (STX is
written on the screen by typmg SOM] ;
ETX is written by typing )

Control and operation codes may be imbedded in
memory by precedmg the control code by an ESC;
ie. will cause CR character to
be written to the screen rather than being
interpreted as a RETURN operation.

5.2 SPECIAL POLLING

OPERATIONS

The ADM 42, with the Polling Option installed,
may perform in several special polling
environments. These environments consists of
GROUP POLL, GROUP SELECT, MULTIL
POINT CONTENTION, and ADDRESSABLE
PRINTER operation. The paragraphs which
follow describe these operations in terms of their
differences from standard polling operations.

5.2.1 GROUP POLL Operations

GROUP POLLis essentially the same as standard
POLL operations, except that the GROUP POLL
address is the same for each terminal. All
terminals are daisychained via their
EXTENSION/MODEM ports. Each terminal
responds as would an individual terminal under
ADM 42 POLL. The GROUP POLL address for
each terminal on the line is set up using option

~ board DIP switch banks S5 @ 8L and S6 @ 9L in
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the same manner as for ADM 42 POLL (using
switches S3 @ 5L and S4 @ 6L). Typing ESC ' A
from the keyboard will dasplay all polling
addresses.

Note

The GROUP POLL address should
not be the same as the standard
POLL address on any terminal in the

group.

GROUP POLL is functional only when groups of
terminals are concatenated (daisychained).
Headers must be used. The following is a typical
GROUP POLL operation; with three or more
terminals on a line connected to.a modem or data
set:

1. First terminal receives GROUP POLL
command; if it has data to transmit, it sends
data to control center and waits for ACK. (If
NAK, operations proceed as described for
POLL Responses, paragraph 5.1.5.) When
ACK is received, first terminal sends CTS to
next terminal.
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If first terminal has no data to send, it checks
for DTR (Data Terminal Ready) high on
EXTENSION port, which is connected to the
MODEM port of the next terminal. Finding
DTR high, it sends CTS to second terminal.

If second terminal has data, it sends data to
the control center and waits for ACK. When
ACK is received, it looks for DTR high on its
EXTENSION port and sends CTS to the next
terminal.

If second terminal has no data, it checks for
DTR high on EXTENSION port and sends
CTS to the next terminal.

Process is repeated until last terminal in line
fails to find DTR high on its EXTENSION
port; terminal sends EOT (End of Trans-
mission) to the control center and disconnects.

* Note

If no terminal in the chain hasdata to
" send only the last terminal will
respond with an "EOT".

5.2.2 GROUP SELECT
Operations

GROUP SELECT is essentially the same as
BROADCAST SELECT operations, except that
the GROUP SELECT address (G.) is inserted in
the header in place of the “t”. The complete
address thus becomes: "EOT NiN: G. SOH
NiN2(#) STX TEXT ETX LRC”. (G.is an upper
case alpha character, A to Z.) Also:

1. The GROUP SELECT address resides in
opﬁon board DIP switch S7 @ 10L.

2. Several groups may be selected by means
of different terminal addresses. Every
terminal in a group must be on the same
line, but the line does not have physical

limitations.
3. All terminals on line will connect
unconditionally, with the addressed

terminal responding as specified for
BROADCAST SELECT.

5.2.3 MULTI-POINT
CONTENTION Operations

MULTI-POINT CONTENTION is a polling mode
which is selectable only by the control center,
using the following control characters:
"EOT NUL NUL BEL". In this mode, the control
center CPU notifies all terminals on the line that
the CPU will not poll until it has a message to be
sent or until a polling terminal signifies thatit has
a message for the CPU. Terminal sends
"EOT AlA:p ENQ” to notify the CPU it has a
message to send.

5.2.4 Addressable Printer
Port Operations

The Addressable Printer Port operations are used
to permit the ADM 42 to receive CPU output
messages at the selected transmission rate, store
the message, and retransmit the message in the
prescribed format to a printer. The operationisas

follows:
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1. Bit Xsof Personality Byte B must be set.

2. With the ADM 42 set up forstandard polling,
the control center calls for SELECT, as
follows: “"EOT AiAasq ENQ”. Note that the
second terminal address (A2 isincremented to
Agz this causes the ADM 42 to enable the print
buffer (highest page) for operation. A buffer-
not-empty condition will cause a terminal
BUSY response.

3. Theterminalrespondsto SELECT in thesame
manner as described in paragraph 5.1.6.
Also, a NAK may be sent upon completion of
a message not only because of an incorrect
LRC, or terminal BUSY; a printer buffer
overflow will also cause the entire message to

NAK.

4. Once the terminal responds to the message
with an ACK the ADM 42 disconnects,
returns to the polling Idle (or personality)
state, and begins outputting to the printer.

Printing proceeds at the baud rate determined
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by the PRINTER BAUD RATE switch on the
front panel, and continues until the buffer is
empty. The terminal operates in the
Buffered Print Mode format established by
appropriate operation codes (refer to Print
Transmission Control Operations in
Section IV).

Once printing from the buffer begins, no
further messages from the control center may
be received by the print buffer until the buffer
is empty. (The terminal responds BUSY only
to a print message.)

5-14

5.2.5 Polling Communication

Buffer Operations

The Polling Communications Buffer is selected by
setting option board DIP switch S4-SW8 to ON
and setting bit Xsof Personality Byte B.

1

With the buffer selected, the last two pages of
memory (3 & 4) or (7 & 8) are reserved as the
buffer.

All RCVE data is stored in the buffer; only if
the message is correct will the data be sent to
the display.

If the message LRC is incorrect, a NAK is
sent to the host and nothing is displayed.
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SECTION 6

THEORY OF OPERATION

6.1 GENERAL DESCRIPTION

This section contains theory of operation information concerning
the ADM-42 Interactive Data Display Terminal. The section is
divided into three subsections: General, Functional, and
Detailed descriptions. :

The ADM-42 Data Display Terminal is an interactive, micro-
program-controlled, video display device designed to communicate
either unidirectionally or bidirectionally with a remote com-
puter. The terminal has a detachable keyboard at which the
operator enters or edits information, and a cathode-ray-tube
(CRT) on which information is displayed. :

Physically, the ADM-42 consists of three interconnected modules:

Monitor Module - This module contains the CRT display screen
and the analog electronics used to control
the display.

Keyboard Module - This module is a detachable, 118-key keyhoard
. containing alphabetic and numeric characters,
symbols, and special purpose keys which
control the ADM-42 operation.

Electronics This module contains the control, display

Module - memory and input/output (I/0) sections,
the power supply assembly, and the cooling
"fan assembly.

Functionally, the ADM-42 is divided into seven sections:

CPU - contéining the system clock, M6800 MPU, system timing
control, address buffers and decoders.

External Interface - containing the interface logic for an
external port, modem port, current-loop
port, polling address port, and a separate
buffer and interface for the special option
board.

6-1
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Keyboard - containing the keyboard matrix, keyboard interface
adaptor, and keyboard timing logic.

Video Display - containing CRT control and character generation
logic.

Dlsplay Memory - containing 8K-bytes of EPROM, 1K bits of RAM,
and up to 16K-bits of RAM Refresh Memory.

Configuration Electronics - containing various switches and
associated circuitry used to determine the
system configuration.

Option Board - containing a parallel printer port, serial
printer port, synchronous communication port,
polling address logic; data, address and control
buffers; 3K-bits of SRAM, and up to 8K-bytes of
additional EPROM, PROM or ROM.

6.2 FUNCTIONAL DESCRIPTION (Figure 6-1)

The ADM-42 is an interactive data display device used to com-
municate with a remote computer. The communication may be
unidirectional to or from the computer, or bidirectional to and
from the computer.

Information is presented to the display area of the terminal
from one of two sources; the keyboard or the remote computer.

If the information is from the keyboard, the data is sent to
the CPU directly wvia the Data Bus. From the CPU, the data is
sent to the Video section and written into the Video Data
Refresh RAM, to be displayed upon the CRT.

If, however, the information originates at the remote computer,
the data is delivered to the ADM-42 in one of two ways., If the
host computer is considered to be "local™ (50 feet or 1less in
distance from the ADM-42), the data is sent through an RS-232C
interconnect cable to the External Interface, via the Data Bus
to the CPU, then to the Refresh RAM and to the CRT. If the
data transmission is from a truly ' "remote" station and the data
must be transmitted via telephone lines, - a modem or dataset
(one at each end of the transmission line) must be used.
These devices merely condition the data for transmission along
standard telephone lines. The data route after it reaches
the External Interface is the same as in the local mode of
transfer.

6-2
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The ADM-42 transmits data by "reading" the information from
the Refresh RAM and sending it via the Data Bus to the CPU.
From the CPU, the data is placed again on the Data Bus and
sent to the External Interface, where it is output from one of
the ports. From this point, the "local"/"remote" conventions
are applicable, depending upon the distance the data must travel
to the host computer.

It should be noted that, in the ADM-42, no data transfer is
accomplished without the data being routed through the CPU.

CPU Section

The CPU section contains the M6800 MPU, associated addressing
logic, and the system timing 1logic. The CPU performs all
addressing, data manipulation and arithmetic functions of the
ADM-42. Any data to be moved to or from this device will be
routed through the CPU section.

External Interface Section

The External Interface section provides the capability to
interface with. RS-232C point-to=-point: signals, 20 mA current
loop signals, and modem interface signals. The interface
also contains the Baud Rate clock and switches, allowing the
ADM-42 to receive or transmit data at selected baud rates from
50 to 9600 baud.

Video Display Section

This section contains the video display logic, including the
display memory, two character generators (one standard and
one alternate), and the circuitry to condition the data for
display on the CRT.

System Memory Section

This section contains 8K-bytes of EPROM and 1lK-bits of RAM.
The 8K-bytes of EPROM comprise the firmware area where the
system programs are maintained. The 1K bits of RAM make up
the temporary (scratchpad) storage where data manipulation
takes place. '

Configuration Electronics

Contained in this section is the Personality ROM which contains
the preset system configuration information, and the configura-
tion switches which allow operator configuration of the system.
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Keyboard

The keyboard provides operator availability to the ADM-42
and to the remote computer. The keyboard consists of a detach-
able, 118-key keyboard having alphabetic and numeric characters,
symbols, and special control keys. The functional components
are the keyboard matrix, scan and eontrol logic, timing logic,
and associated indicator lamps.

6.3 DETAILED BLOCK DESCRIPTION
6.3.1 CPU Section (Figure 6-2, Schematic Sheet 2)

The CPU section is comprised of the Microprocessing Unit (MPU),
the System Timing Logic, and the System Address Buffers and
Decoders.. )

MPU (Figures 6-3 and 6-4)

The MPU is a Motorola M6800 microprocessor. It is a bidirec-
tional, bus-oriented, 8-bit parallel LSI machine with a 16-bit
address capability. Its function is to coordinate the activities
of the system and to perform all addressing, data manipulation,
and arithmetic functions.

The processor has two 8-bit accumulators which are used to
hold operands and results from the Arithmetic Logic Unit (ALU).
The 16=-bit index register stores 16-bits of memory address
for the index mode of memory addressing. The stack pointer is a
2-byte (8 bits per byte) register that contains the address
of the next available location in external memory. The program
counter is a 16-bit register that contains the program address.
A condition code register (flag register) contains 16 bits of
condition codes; the condition codes indicate the results of an
ALU operation, Negative (N), Zero (32), Overflow (V), Carry from
bit 7 (C), and Half Carry from bit 3 (H). These bits of the
condition code register are used as testable conditions for the
conditional branch instructions. Bit 4 is a mask bit. The
unused bits of the condition code register (bits 6 and 7) are
always ones.

The minimum instruction time is 2 us. Processor control lines
include RESET, which automatically restarts the processor
(see flow chart, Figure 6-4), as well as Interrupt Request
(IRQ) and Non-Maskable Interrupt to monitor peripheral status.

There are Tri-State Control (TSC), Data Bus Enable (DBE), and
HALT control lines which can be used for Direct Memory Access
or multiprocessing.
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Syvstem Timing and Two-Phase Clock (Figure 6-5)

MPU and system timing is accomplished by the System Timing
Control and the Two-Phase (284) Clock. The two-phase, non-
overlapping clock (41 and @g2) is used to control the MPU
timing. All data transfers are accomplished when DATA BUS
ENABLE is active and on the trailing edge of g2 of the clock.
At this time, the bus drivers are enabled. During an MPU
read cycle, the data bus drivers are disabled internally.

The master oscillator in the system timing logic generates
the master clock term, CLK/CLK. CLK is divided by 5 to produce
MPUCLK, which, in turn, feeds the two-phase clock, to produce
the two non-overlapping clock pulses, g1 and g2, used for
MPU timing. The two-phase clock also produces the rest of the
system timing signals, as follows:

* REFGNT (Refresh Grant): A synchronous output used
to synchronize the refresh operation to the MPU.

* REFREQ (Refresh Regquest): A synchronous input
used to freeze the MPU clocks in the g1 high, g2
low state for dynamic memory refresh.

* MCLK (Memory Clock): A clock signal in phase with
@2, which free-runs during a refresh request cycle.

* g2TTL (Bus g2): This clock signal, in phase with
62, is buffered through the Bus Buffers as g2B
onto the CPU Bus and to the Extension Bus.

* MEMRDY (Memory Ready): An asynchronous input used
to freeze the MPU clocks in the g1 low, @2 high
state for slow memory interface.

* MPUCLK (MPU Clock): Used to synchronize the MPU with
the remote computer.

* 2XCLK (Two-Times Clock): A free-running clock at two
times the MPU clock rate which is sent to the VTAC in
the Video section and used to establish the basic
character clock rate.

Address Buffers

The System Address Bus Buffers consist of three tri-state
bus drivers driving the 16-line Address Bus (ABO - AB15).
The Address Bus provides the address interconnect between the
CPU and the Address Decoders, the External Interface section,
the Memory section, the Video section, and the Keyboard section.
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Address Decoders

The Address Decoders decode address lines AB8 through ABI1S5
as chip enable/select terms for the system RAM, ROM, Peripheral
Interface adaptors (PIA1, PIA2), Asynchronous Communication
Interface adpator (ACIA1), Personality ROM (PERROM), Configura-
tion Switch bank (SWBNK1), and Baud Rate Control (BRCLD).

6.3.2 External Interface Section (Figure 6-6;
Schematic Sheet 9)

The External Interface provides the interconnect between the
ADM-42 and any external system or peripheral devices that
are working with it.

The ADM~42 provides a standard EIA RS-232C voltage interface,
a 20 ma current-loop interface and a modem interconnect.
Interface control is accomplished by a Motorola MC6850 Asynch-
ronous Communications Interface Adapter (ACIA). The ACIA
provides data formatting and control to interface serial
asynchronous data communications information to the bus-or-
ganized MPU. '

Included in this section is the baud rate-determlnlng logic
and a configuration switch bank.

ACIA

The ACIA provides a special-purpose serial interface for
asynchronous communications. It handles all formatting tasks
such as insertion and detection of start, stop, and parity
bits, and accomplishes the serial-to-parallel/parallel-to-
serial conversion. It further provides the modem control
signals, such as Clear-to~Send (CTS), Request to Send (RTS),
and Data Carrier Detect (DCD). ‘

Serial data from the remote computer is received as RCVR,
shifted through the ACIA and presented to the MPU as parallel
data, DO through D7. Conversely, parallel data from the MPU is
presented to the ACIA as DO - D7 and loaded. This data is
shifted through the ACIA and is transmitted out serially
as XMIT. The term that enables the loading of the parallel
data (D0 - D7) to or from the MPU is vMAB, the Valid Memory
Address term. .

The direction of data flow through the ACIA is established
by BR/W, the Read/Write term. If the line is high, the ACIA's
output drivers are turned on and a selected internal register
is read. 1If the line is low, the output drivers are turned
off and the MPU writes into a selected register.
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BDCLK1, generated by the Baud Rate Clock, is used to determine
the rate of data transfer to and from the selected port.
The Interrupt Request (IRQ) is low when an external device is
requesting service from the MPU.

The term ACIA1 is used in conjunction with the pulled-up CSO
and CS1 inputs to the ACIA to select the chip. When ACIA1 goes
low, the chip is selected and the control and data inputs become
effective.

ABC is the register select term. If the line is high, the
Transmit/Receive Data Registers are selected, and if it is
low, the Control/Status Registers are selected. This line
is used with the Read/Write line to select the read-only or
write-only register in each register pair.

Baud Rate Select Logic

The Baud Rate Switches and the Baud Rate Clock select both
the transmit and receive Transmission rates (baud rates).
These rates are established during installation of the ADM-42.

There are two switch banks used in determining baud rates.
Each switch bank generates a unique code to the Dual Baud
Rate Generator. The first bank of switches generate the code
DO - D3. This four-bit code selects a baud rate frequency from
50 to 9600 baud (BDCLK1), which is then sent to the ACIA where
it establishes the transmit/receive baud rate. The second
bank of switches generate the code D4 - D7, which also goes to
the Dual Baud Rate Generator to produce BDCLK2. This term is
- sent to the option board to set up the baud rates for the
serial printer port ACIA.

Configuration Switch Bank

Data transfer parameters are set up by this bank of eight
switches. The parameters are suffered and placed on the
data bus as DO - D7. '

6.3.3 System Memoyy Section (Figure 6-7;
Schematic Sheet 8)

The System Memory Section consists of 8K-bytes of EPROM firm-
ware, 1K-bits of temporary (scratchpad) RAM, Data Buffers,
and the chip enable logic.

Firmware EPROMs

The 4 2K-byte EPROMs contain the ADM-42 operating system and
related firmware. Each of the four ROM chips is selected
by either ROMA, ROMB, ROMC, or ROMD, the four chip enable
terms produced by the decoding of ROM1, ROM2 (the chip enable
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terms from the Address Decoders in the CPU section) and address
bit AB11. When the chip is selected, the data from the location
specified by the address bus bits ABO - AB10 is placed on the
memory output lines, SMODO - SMOD7. These outputs are routed to
Data Bus via the memory bus transceivers as D0 - D7, to be sent
to the MPU. .

Scratchpad RAMs

These eight 1K-bit RAMs provide temporary storage where the
calculations and data manipulations for the ADM=-42 are ac-
complished. They are configured to provide 1K-byte of static,
random-access storage.

Chip select is done by the decoding of RAM (from the chip
enable logic in the CPU Section--see above) and the two address
bits, AB10 and AB11. When the eight chips are simultaneously
enabled by RAM1, and if the R/W line is low, the data contained
in the input data byte, SMIDO - SMID7 is loaded into the lo-
cation specified by the address lines, ABO - AB9. This input
data byte comes from the memory bus transceivers which received
it from the Data Bus as DO - D7. If the R/W line is high, a read
operation is initiated, and the data in the locations specified
by the 10-bit address (ABO - AB9) is read out and placed on the
same output data lines as the firmware outputs. This output
data is placed on the Data Bus in the same manner as the firm-
ware data.

Data Bus Transceivers

These bidirectional, tri-state transceivers buffer the input
and output memory data to and from the Data Bus.

Depending upon the state of the select term, SMEM, the trans-
ceivers are switched either to or from the Data Bus. In the
low state, data is taken from the Data Bus and routed to the
Scratchpad RAMs. In the high state, data from either the system
firmware EPROMs or the scratchpad RAMs is buffered onto the
Data Bus.

Personality ROM

The Personality ROM contains system configuration informa-
tion and is enabled by the term PERROM. Data from this device
is read from the location specified by address lines ABO - ABS
as SMODO0 - SMOD7. This byte of configuration information is
placed on the Data Bus in the same manner as the System Firmware
and Scratchpad Memory output information.
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6.3.4 Video Display Section (Figure 6-8)

The Video Section controls and conditions information to be
displayed by the ADM=-42 CRT monitor.

This section consists of 4K-bytes (expandable to 16K-bytes)
of dynamic RAM Refresh Memory, CRT Video Timer/Controller
(VTAC), R/C Linear Address Network, Address Select Multiplexer,
Row Address Strobe (RAS)/Column Address Strobe (CAS) Multi-
plexer, Data Buffer and Latches, Standard (and Alternate)
Character Generator, the Video Logic and the CRT Monitor.

Data Flow Overview

Data and address information from the Data and Address Buses
are presented to the VTAC; here vertical and horizontal for-
matting is accomplished. Vertical drive (VDRIVE) and hori-
zonatal synchronizing (HSYNC) is also generated here.

The row/column address information from the VTAC ‘'is converted
to linear address information by the R/C Linear Address network.
This linear address data is routed to the Address Selection
Multiplexer and on to the Row/Column Address Selection Mul-
tiplexer.

The resultant address information is used to specify a location
in the Refresh RAMs to which or from which data is to be trans-
ferred. Data to the RAMs from the Data Bus and from the RAMs
to the Data Bus is routed via the Data Buffers, and data to
be displayed is routed from the RAMs to the Character Generators
via the Data Latches. The Data Buffers are bidirectional
drivers to and from the Data Bus and the CPU. The Data Latches
are unidirectional to the Character Generators and the Attribute
Buffers. The information is then conditioned by the Video
Logic to be displayed on the CRT Monitor.

Refresh Memory (Schematic Sheet 4)

The Refresh Memory consists of 4K-bytes (expandable to 16K-bytes
in 4K-byte incremen¥s) of dynamic random-access MOS memory.
All data to be dlsplayed by the CRT is stored in Refresh Memory
in ASCII codlng.,

The six linear address lines (MABO - MABS5) assert the 12-bit
(11 address bits and one protect bit) RAM address to the RAMs.
The first six bits are the row address and are loaded by RAS.
The next six bits (five address bits and one protect bit) are
the column address and are loaded by CAS. This 12-bit row/
column address specifies the location in the Refresh Memory that
the data is to be read from or written into. The Read/Write
function select is accomplished by the term WE from the Address
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Selector. WE determines whether data will be written into
or read out of the RAMs; high for read, low for write. The PAGE
12 term selects the lower 4K-byte bank; the term means pages 1
and 2. If one of the optional upper 4K-byte banks (pages) is to
be selected, the term will be PAGE 34, PAGE 56, or PAGE 78.
Input information (RMD10 - RMD17) is routed from the data bus to
the RAMs via the bidirectional Data Buffer. Output information
(RMDO - RMD07) is routed from the RAMs to either (or both) the
data bus or the Character Generators and the Attribute Buffer
(and ultimately, the CRT monitor).

CRT Video Timer-Controller (VTAC; Schematic Sheet 7)

The VTAC is a programmable MOS/LSI device containing the logic
functions required to generate all the timing signals for the
presentation and formatting of video data on a CRT monitor. All
frame formatting, such as horizontal, vertical, and composite
sync, characters per data row, data rows per frame, and raster
scans per data row and per frame are totally programmable.

The control byte is taken from the data bus as DBO - DB7. This
byte comes from the MPU, system memory or the remote computer.
This 8-line data bus (DBQ0 - DB7), being bidirectional, is also
used for cursor addressing as an output.

The lower four bits (ABO - AB3) of the MPU-generated address are
used by the VTAC as register address for selecting one of the
seven control registers or either of the cursor address registers.

The term VTAC signals the VTAC chip that is being addressed.

VMAB, the Valid Memory Address line from the MPU, acts as the
data strobe which strobes the data bus (DBO0 - DB7) into the
appropriate register in the VTAC. It also may output the cursor
character or cursor address onto the data bus.

2XCLK, from the Two-Phase clock, functions as a Dot Counter
carry, establishing the basic character clock rate for the
VTAC.

The output CUR is the cursor video signal and defihes the cursor
location in the ddta field.

The Scan counter outputs (LCO - LC3) provide row selection for
the character generator. The least significant bit (LCOO
defines the odd and even fields so as to select the even scan
line during the even field and the odd scan line during the odd
field.

6-18
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The three sync outputs are defined as follows:

HSYNC - Horizontal sync: Initiates the horizontal retrace
(flyback)

VDRIVE - Vertical Drive: Initiates the vertical retrace.

CSYNC - Composite sync: Synchronizes the composite video by
providing a true RS-170 composite sync waveform.

The Character Counter outputs are used with the Data Row Counter
outputs to provide the linear address via the R/C Linear net-
work. This makes the ADM-42 code-~independent. That is to say,
by the use of the R/C linear network, the ADM-42 can process and
display information coded in virtually any of the standard
character codes.

Row/Column Linear Address Network (Schematic Sheet 7)

This logic group consists of one 256-bit, bipolar, programmable
ROM, and two 4-bit adders. This network simply converts the
Data RAM row/column address form produced by the VTAC to the
linear form used by the Address Selector and the Row/Column
Address Mux logic, thus allowing the ADM-42 to be character
code-independent. : '

Address Select Multiplexer (Schematic Sheet 3)

This logic group consists of four quad, 2 to 1 multiplexers
(data selectors). On the inputs of the Address Select Multi-
plexer are two 14-bit addresses; one (ABO - AB13) from the MPU
via the System Address Bus Buffers, and one (CA0 - CA13) from
the VTAC via the R/C Linear network. The select term, CRTRAM,
determines whether the address to be strobed through the mux is
to be the RAM address that the MPU wants to write into, or the
RAM address that the VTAC wants to display on the monitor. It
is generated by the CPU section by a valid memory address and
either address bit AB14 or AB15. The strobe or enable line is
held active, allowing the output (MAO - MA13) to be always
enabled. '

Row/Column Address Multiplexer (Schematic Sheet 3)

The R/C Address Mux consists of two quad, 2 to 1 multiplexers
(data selectors). On the inputs are the 12 low-order bits (MAO
- MA11) of the 14-bit output of the Address Selector Mux. These
12 bits are enabled through the R/C Address Mux alternately; MAO
- MAS5 on the first select and MA6 - MALL on the second select;
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six bits at a time, by SELRAS. SELRAS is enabled by RAS, the
term which strobes the first six bits of RAM address into the
RAMs. Stated simply, when SELRAS (RAS) is active, the first six
bits are strobed through, and when SELRAS is not active (CAS
active), the second six bits are strobed through. This places
the 6-bit row address on the RAM address lines when RAS is true,
and the 6-bit column address on the RAM address lines when CAS
is true.

Page Select (Schematic Sheet 3)

This demultiplexer/decoder decodes the upper two address bits
(MA12 and MA13) of the Refresh RAM address from the Address
Selector for memory page selection. The coding is as follows:

MA12 MA13 Page
0 0 1,2
0 1 3,4
1 0 5,6
1 1 7,8

Data Buffer And Latches (Schematic Sheet 5)

The Data Buffer consists of two, bidirectional, tri-state bus
transceivers and a 2 to 1 multiplexer. Data from the RAMs to be
driven to the Data Bus is asserted. as RMDOO - RMDO7 and, by
selecting the drivers, is driven to the bus as DO - D7. If data
from the Data Bus is to be written into the RMS, the receivers
are selected and the bus data (DO - D7) is routed to the RAMS as
RMDIO - RMD17. The term which selects the direction of data
through the buffers is BR/W.

The Data Latches consist of two, gquad D-type flip-flops. The
data from the RAMs to be displayed by the monitor is asserted on
the inputs as RMDOO - RMDO7. The output data to the Character
Generators is DATAQ0 - DATA6. This 7-bit data block defines a
stored character in the Character Generator which is to be
"displayed on the CRT, Also, output from the latches is the
inverse DATAO - DATA®. This information, along with a portion
of the positive-true output (DATAQ0 - DATA7) is used to establish
the display attributes.

Character Generatofs (Standard And Alternate) (Schematic Sheet 6)

The Character Generators are EPROMs programmed with 128 dis-
playable characters (upper and lower case) in the ASCII code.
The character is specified by DATAO0 - DATA6 and the actual
raster line count is contained in LCO - LC3. The ASCII char-
acter information is contained in the output byte, CGO0 - CG7.

6-20
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The chip select term is ALTNCG, which selects either the
Standard or Alternate character generator. The Standard gen-
erator is the one normally used. The Alternate is used for
foreign language or special character generation.

Video Logic (Schematic Sheet 7)

This logic group conditions the binary data containing the
character and attributes of the character and the display into a
form (COMPOSITE VIDEO) capable of being displayed on the CRT.
Also available in this section are the sync signals (HSYNC and
VSYNC) needed to synchronize the display with the information to
be displayed.

The COMPOSITE VIDEO is applied directly to the CRT. The sync
signals are sent to the monitor electronics.

The character generator information (CBO - CG7) is asserted on
the parallel inputs to an 8-bit shift register. They are loaded
by SHLOAD and clocked out the serial output as CVID.

The Null Detect circuit gives the user the option of displaying
or inhibiting the display of a null character. This circuit
decodes DATAQ - DATA6 to make that determination depending upon
the state of the DISNUL switch. .

DATA7 is used by the Video Logic to produce the PROTECT BIT
(PROBIT) signal. 1If a character is to be displayed in a pro-
tected area of the CRT, the seventh bit of the character code is
set high. This causes the monitor to display that character at
a reduced intensity.

6.3.5 Keyboard Section (Figure 6-9)

The Keyboard provides the operator interface between the ADM-42
and the remote computer. It is a detachable, 118-key keyboard
containing alphabetic and numeric characters, symbols, and
special keys which control the ADM-42 operations. The 16
special-function keys can be used with the SHIFT key to produce
16 additional functiogs.

The Keyboard section consists of the keyboard matrix, a Peri-
pheral Interfac® Adapter (PIA), an 8 to 1 mux, a 4 to 16 de-
coder, timing logic, and associated indicator lamps.

Keyboard Matrix (Schematic Sheet )

The keyboard matrix consists of a 16 x 8 (128 intersections)
matrix with 118 of the intersections being occupied by the
ADM-42 character (alphabetic and numeric), symbol, and control
keys. The MPU generates a binary count cycle (scan) and routes
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it to the PIA as DBO0 - DB7. The PIA generates KBO - KB6 and
routes the lower four bits (KBDO - KBD3) to the 4-to-16 decoder
and the upper three bits to the 8-to-1 mux. Using the decoder
and the multiplexer the MPU (via the PIA) scans each inter-
section of the matrix. 1If a key is pressed, the next scan that
polls that intersection senses the key and generates STROBE at
that "X" and "Y" coordinate address. STROBE is routed to the
PIA, stops the scan, locks the address at STROBE time, and
produces DEBTRG (Debounce Trigger). DEBTRG triggers the NE 555
Timer and 10 ms later, DEBDLY (Debounce Delay) is produced.
If the key is still sensed by the time DEBDLY comes true, the
address of that key is decoded as to the character in the
Look-Up table located in the system memory and the appropriate
ASCII character code is generated to the Character Generator
(the Video Section), to be displayed. 1If, however, the key is
not sensed at DEBDLY time, the look-up is aborted and the scan
is restarted. _

Peripheral Interface Adapter (PIA) (Figure 6-10)

The PIA is a universal interface device that controls the
transfer of data from the keyboard to the CPU and the monitor.

The binary count cycle (scan) is received via the data bus
as DBO - DB7). The PIA generates the actual scan code, KBDO -
KBD3 (X axis) and KBD4 - KBD6 (Y axis) for the keyboard matrix.
When a key is sensed (or suspected), STROBE is generated, after
having stopped the scan and stored the address present at the
time that STROBE came true. After 10 ms, DEBDLY is returned to
the PIA, and if STROBE is still true, the stored address is
routed to the MPU as DBO - DB7 and decoded into the appropriate
ASCII character code from the Look-Up table in System Memory.
It is then routed to the video section where it is displayed on
the monitor CRT.

If STROBE is not true when DEBDLY is returned to the PIA, the
stored address is released and the keyboard scan is continued.

Four to Sixteen Decoder

'
This device does a binary decode of the lower four bits (KBDO -
KBD30 of the gscan count furnished by the PIA such that one
output line is selected each time the 4-bit binary number
is incremehted, placing a low level on the corresponding
vertical matrix line.

Eight-to-One Multiplexer

This device does a binary decode of the three upper bits
(KBD4 - KBD6) of the scan count such that one of the eight
horizontal matrix lines is addressed each time this 3-bit
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Figure 6-~10.

PIA Block

Diagram
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binary number is incremented. If a key is pressed, the low
level on the intersecting vertical line is passed down the
addressed horizontal line and out to the PIA as STROBE. The
key provides a connection between the two intersecting lines.

6.3.6 System Configuration Switches (Figure 6-11;
Schematic Sheet 9)

The System Configuration Switches consist of eight single-
pole, single-throw (On-Off) switches and two 4-bit, tri-state
bus drivers feeding the Data Bus.

The switches are used to determine data transmission parameters,
such as Break Enable/Disable, even or odd parity, number of
stop bits (1 or 2), etc.

The enabling term for the switch buffers is SWBNKI1.

SWITCH T BITS OF SWITCH :‘JD e >
BANK __SW. DATA BUFFER g

SWBNK1

Figure 6-11. System Configuration Switches
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6.3.7 External Bus Buffers (Schematic Sheet 11)

The Address (A0-A15) and Data DO - D7) Busses are buffered
on and off the main circuit board by bidirectional tri-state
bus transceivers.

The address buffers are normally in a transmit state, that
is, off the board. These gates may be enabled to a receive
state if Direct Memory Access (DMA) is available and active.

The data buffers are controlled directionally by memory and/or
I/0 activity. 1If data is to be transmitted to an external
device, the data buffers ae enabled to write to the bus, and
conversely, if an external device is to write to the MPU,
the buffers are enabled to read from the bus.

The Control Bus 1is maintained in much the same manner, except
that it 1is constantly enabled in the output state, since the
tri-state drivers are unidirectional. This bus feeds the
Option board. :

Certain incoming communication lines are available here, such
as RE?‘REa,v HALT, IRQ, etc. :

6.3.8 Option Board (Figure 6-12; Schematic 2 (Option
Board), Sheet 1-8)

The ADM-42 Option Board is a separate printed circuit board
containing a parallel printer port, a serial printer port,
a synchronous communications port, polling address logic,
data/address/control buffers, 3K-bits of static RAM, and
up to 8K-bytes of additional ROM.

The Option Board is supplied by three separate busses: an
8-bit data bus, a 16-bit address bus (these two are system
busses), and a control bus carrying 18 control terms. Modem
communication lines are wired point-to-point.

Option Board Interface” Buffers (Schematic 2, Sheet 2)

The data buffers consist of two sets of 8-bit, tri-state
bus transceivers. The first set, enabled by READ A, buffers
DO - D7 into and out of the option board. The second set,
enabled by READ B, converts (switches) incoming data (D0 -
D7) into memory data (MDIO - MDI7) and routes it to the optional
memory section. The second set further converts data read
from the 'optional memory (MDOO - MDO7) to data to be placed
on the data bus and routed to the MPU (DO - D7).
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The address buffers are uni-directional, 16-bit, tri-state
bus drivers receiving the address bus information and passing it
to the option board as A0 - A1S5.

Eight of the 18 control signals are buffered into the option
board (VMA, R/W, RESET, MEMCLK, LOW, 02, BDCLK2, and 2xCLK).
IRQ is buffered out of the option board. The remaining nine
(BA, MEMRDY, REFGNT, REFREQ, HALT, TSC, DMA, DMAR/W, and NMI)
are available at the extension bus for use by the customer.

Address Decoders (Schematic 2, Sheet 3)

The address information (A7 - A15) is decoded in this section
to generate the select terms for the option board functions.
Bits A7 and A8 select the ports with the terms, PNTASY (asynch-
ronous printer port), PNTPAR (parallel printer port), and SYNCOM
(synchronous communications port). Bits A7 - A10 enable the
polling and port attribute switch banks. Bits A10 and Al1
select the optional ROM and RAM chips. Bits A12 - A15 generate
the enabling terms for ROM, RAM, and I/0 selection.

Asynchronous Printer Port (Schematic 2, Sheet 4)

The asynchronous, or serial printer port consists of an ACIA
and a word-configuration switch bank. The incoming printer
data (PRDATA) is received onto the option board through pin
.3 of the communications line and routed to the ACIA for condi-
tioning (deserializing). The outgoing printer data (PTDATA)
is routed from the ACIA to the printer via the communications
line, pin 2. The port control terms (PRTS, PCTS, and PDCD)
are also routed to the printer and the MPU via the communi-
cations lines.

The word configuration information (DO - D7) is returned to
the MPU (as with all data transfer in the ADM-42) for processing
and return to the ACIA. The enabling term for the switch
bank is SWBNK3.

Parallel Printer Port 18chematic 2, Sheet 5)

The parallel printer port consists of a PIA receiving data
from the Data Bus (D& - D7) and transferring the data in par-
allel mode to the attached printer as DATA 1 - DATA 2. Certain
control signals, such as DATA STROBE, PAPER OUT, BUSY, ON
LINE, etc., are handled by the PIA. ’

Synchronohs Communication Port (Schematic 2, Sheet 6)

'

This port consists of a Synchronous Serial Data Adapter (SSDA)
and a word-configuration switch bank.
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The SSDA differs from the ACIA in that a transmitter clock
(SYNTCK) and a receiver clock (SYNRCK) are provided to syn-
chronize the transmission and reception rates with the I/O
device involved. The serial data lines are SYNCRX (receive) and
SYNCTX (transmit).

The modem control terms are buffered into this section via
the standard communications lines.

The switch bank functions in the same manner as the one des-
cribed in the Asynchronous Printer Port discussion, except that
the enabling term is SWBNK4.

Polling (Schematic 2, Sheet 7)

The polling option consists of five 8-bit DIP switches feeding
tri-state buffers to the Data Bus and the MPU. The polling
information is set into the switches and enabled onto the
bus by the terms SWBNK5 - SWBNK9.

RAM/ROM (Schematic 2, Sheet 8)

The memory section consists of 2K-bytes of EPROM provided
for future system expansion, and 3K-bytes of SRAM; 2K-bytes
for optional programmable functions and 1K-byte for future
expansion.

Addressing for the EPROMs is accomplished by A0 - A10. The
SRAMs are addressed by A0 - A9.

Data into the SRAMs is MDIO - MDI7, and data out of both the
SRAMs and the EPROMs is MDO0 - MDO7. .

The chip enables for the EPROMs are ROMA, ROMB, ROMC, and
ROMD, respectively. The lower 1K of RAM is enabled by RAMZ2,
the next 1K is enabled by RAM3, and the remaining 1K is enabled
by RAM4.

6-29/30






———— LEAR SIEGLER, INC.

DATA PRODUCTS DIVISION

SECTION 7

MAINTENANCE

7.1 - INTRODUCTION

This section contains information and instructions for performing
routine and corrective maintenance for the ADM-42.

7.2 PREVENTIVE MAINTENANCE

The only preventive maintenance required on the ADM-42 is the
occasional cleaning of the exterior surfaces, and periodic visual
inspections.

The ADM-42 casing should be cleaned using a household cleaner and
a paper towel or a soft, lint-free cloth. NEVER use lighter fluid
or other petroleum based solvents to clean the casing. Damage to
the plastic or painted surfaces could result. In addition, avoid
wiping dust into the keyboard and do not let spray cleaner run be-
tween the keys.

Periodically, inspect switches and keyboard assembly for freedom
of movement. Determine that intensity of character trace on the
CRT screen has not diminished. Any required mechanical and elec-
trical adjustment shall only be performed by an authorized Lear

Siegler service representative.

7.3 SWITCH SETTINGS

The ADM-42 contains four switch banks used to establish certain
system configuration ch&racteristics. Two of these switch banks
are located on the logic board (CPU switches), and two are located
under an access.cover om the front of the ADM-42 casing, just below
the display screen (word attribute and baud rate switches).
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CPU Switches (Logic Board)

Switches one and two are used for determination of communica-
tion mode and are configured per the following:

SWITCH 1 SWITCH 2 FUNCTION
On Off Current Loop
Off ON Secondary Channel

Switches 3, 4, and 5 are configured as follows:

SWiTCH 3 SWITCH 4 SWITCH S FUNCTION

on off on These switches must be
in this configuration
for ADM-42 operation.

Attribute Swiﬁches (Logic Boardf

These four DIP switches are configured as follows:

SWITCH # FUNCTION ON OFF
1 . Underline/Blank ' blank - underline
2 Attribute Code display code blank code
3 Graphics disable enable
4 Null Code display null blank null

Word Structure Switches (External Switch Panel)

THE FUNCTIONS OF THIS SWITCH BANK TO BE ASSIGNED UPON COMPLETION
OF SOFTWARE.

Baud Rate Switches (External Switch Panel)

- These two 16-position rotary switches determine the data trans-
mission rate for the Serial Printer Port and the Asynchronous
Communications Port (Modem). The left-most switch controls

the Modem baud rate, amd the right-most switch controls the
Serial Printer port baud rate as follows:

SWITCH POS ITIBN BAUD RATE

50
75
110
134.5
150
300
600
1200

NouteWwNn=—=0O
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SWITCH POSITION BAUD RATE
8 1800
9 2000
10 2400
11 3600
12 4800
13 7200
14 9600
15 DO NOT USE

7.4

CORRECTIVE MAINTENANCE

This section contains information for performing corrective
maintenance on the ADM-42 Display Terminal.

7.4.1

Problem Identification

When it is determined that the ADM=-42 is not functioning cor-

rectly,

Table 7-

1.

the following procedures and the procedures shown in
1 should be followed:

Determine the state of the machine when the fault
occurred. Check for operator error, blown fuses,
loose connectors; modem or computer failure. Often
times failure is caused by one or more of these items.

Operate the ADM-42 to determine which functions have
failed. For example, does the terminal transmit but
not receive? Are characters correctly displayed on
the screen? Has a single function such as Backspace
or Insert Line failed?

Isolate the cause of the failure to a specific module
such as the Keyboard assembly, CRT, or Main Circuit
Board.

Perform the required adjustments or replace the mal-
functioning mesdule.
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Table 7-1. ADM=-42 Troubleshooting Guide

SYMPTOM

CAUSE

ACTION

Terminal will not
power up

No AC power to
terminal

Fuse Blown

Check power connec-
tion to wall

Replace fuse.

Monitor dark or
cursor does not
appear in upper
left corner of

screen after 20
second warm-up

period.

Video screen not
properly adjusted
or faulty Monitor
board.

Main lbgic board.

Press HOME key.

Adjust brightness
and contrast con-
trols.

Check .cable connec-
tions between
Monitor and Main
Circuit board...

Replace Monitor

board.

Character entered
from keyboard not
displayed on CRT
screen.

Faulty keyboard
switch.

Check operation of
key. If necessary
remove and replace

tacts.
Replace Monitor
board.

Check for foreign
material between
keys.

Incorrect or
random char-
acters displayed’
on screen.

&ncorrect Baud
Rate swipch
p settings.

Faulty modem.

Set Baud Rate
switches to cor-
rect position.

Check operation
of modem.

Display not
vertically
aligned on
screen.

Video screen
vertical drive.
improperly
adjusted.

Perform vertical
adjustments
described in this
section.

7-4
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Table 7-1. ADM-42 Troubleshooting Guide (Cont.)

SYMPTOM CAUSE ACTION
Display not Improper Perform hori-
horizontally horizontal zontal adjust-
aligned on adjustment. ments described
screen. in this section.
Display out Focus control Adjust focus as
of focus. incorrectly outlined in this
adjusted. section.
Raster improperly Ring magnets Follow procedures
centered. incorrectly outlined in this
adjusted. section.
Editing functions Possible CPU or Replace main
not working. system ROM _ circuit board.
malfunction.
Terminal will not Malfunctioning - Check modem opera-
transmit or receive modem. tion.
data.
Check operation of
remote computer.

7.4.2 Removal and Replacement

Keyboard

Keyboard Cover Removal

1. Turn off power.

2. Detach keyboard from main electrical housing by lifting
up and pulling out on the keyboard assembly.

3. Use a key or screwdriver to depress latch on top
cover and lift keyboard cover off.

Keyboard Assembly Removal

1. Disconnect connector at rear of board.

2. . Lift out board.
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3. Reverse procedure to replace.

Key Switch Contact Replacement

The tools required to remove the key switch contacts from
the keyboard are:

Insertion tool and guide

Soldering iron (low temperature)

Wicking device

Short needlé-nose pliers with sarrated jaws
The procedure is as follows:
1. Remove the Main Circuit board.

2. Remove the solder from the contact (dewick) with a
’ low-heat soldering iron so as not to damage circuit"
pads. The contacts will protrude about 1/32 inches
beyond the back of the logic board. Make sure that
the contacts are completely free of any solder by
brushing them with your finger. The. contacts should
move freely.

3. Turn the board over so that the keyboard is up.
4. Remove the key top whose contacts need to be replaced.
5. With the pliers, firmly graép the plunger in the corner

(see Figure 7-1). Pull straight up firmly.

CAUTION:

The plunger is fragile; pulling
to the side can break plunger or

housing.
6. Remove the spring.-
7. With the pliers, grasp the contact and pull vertically:

remove both contacts.
8. Place the insertion tool guide in the switch housing

making sure that the keyway is toward the front of
the keyboard (see Figure 7-2). '

7-6
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9. Insert the solid contact (P/N 373-30052-2) in the
insertion tool with the bend to the outside and the
solder end up (see Figure 7-3). Insert the split
contact (P/N 373-30053-2) with the split end in first
(see Figure 7-4).

10. Place the insertion tool into the guide matching keyway
slot and key. Press the tool firmly straight down
until the contacts are seated and the tool clicks (see
Figure 7-5).

11. Remove the tool and the guide.

12. Replace the spring.

13. Replace the plunger making sure that the bar is parallel
with the contact opening. Work the plunger down slowly,
separating the contacts with the crossbar of the plunger
(see Figure 7-6).

14, Press the plunger firmly down -until it is seated.
The plunger will click.

15, Replace the key top.

16. Turn the board over and verify that the contacts extend
about 1/32 inche past the board.

17. Resolder the contacts in place.

Replacing Keyboard Cover

1. Place plastic tabs on front of keyboard assembly in

slots on .bottom of keyboard assembly.

2. Rock the cover back and press gently until latch

clicks.

Monitor

Removing Monitor Housing from Main Electrical Housing

1. Disconnect monitor power cord from electrical housing.

2. pisconnect video connector from main electrical hous-

ing.

3. Pull monitor housing straight up until it is clear

of the pins on the electrical housing and remove.
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Figure 7-1. Removing the Plunger
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Figure 7-2. Insertion Tool Guideway
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Figure 7-3. Placing the Solid Contact in the Insertion Tool
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Figure 7-4. Inserting the Split Contact in the Insertion Tool
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Figure 7-5. Placing the Insertion Tool Into the Guide
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Figure 7-6. Replacing the Plunger
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Rock cover upward and forward to gain access to monitor

4. Reverse procedure to replace.

Opening Monitor Cover

1. Push in or pry gently on the center catch of the
cover.

2.
logic board and CRT.

3. To replace, install catches on front top of cover,
lower cover, and push inward above catch unit it
clicks into place.

Removal of Main Electrical Housing Cover

1. Open Switch Access Cover to expose latch.

2.

Bend the catch toward the front of the monitor and
lift the 1id upward.

Replacement of Main Electrical Housing Cover

1.

Place plastic tabs located at rear of cover into slots
on bottom of electrical housing.

Lower cover and hook latch.

Close Switch Access Cover.

Loosen screw holding down the power supply circuit

Disconnect power supply connectors from the boards.

Lift up power supply from front until it is clear

"Pull cord through the back of the electrical housing.

Reverse procedure to replace.

2.
3.
Removal of Power Supply
1.
boards .
2.
3.
of the housing.
4.
5.
Removal of Logic Boards

1.

Disconnect connector running between keyboard and
main electrical housing.



3.

4.

LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION

Lift up logic boards and place in holders.

Remove boards by disconnecting all connectors and
lifting the boards straight out.

Reverse procedure to replace.

Removal of CRT

WARNING:

Discharge anode voltage to ground
before attempting to remove the
CRT, flyback assembly or circuit
board..

To remove the CRT, proceed as follows:

1.

2.
3.

4.

5.

Unnthook both ends of the spring that is positioned
across the CRT.

Remove the connector from the base of the CRT.

Remove the anode connector from the lower surface
of the CRT.

Uszng a screwdriver or socket wrench, loosen the clamps
on both sides of the CRT frame. Turn the clamps to
clear the frame.

Grasp the CRT securely and lift it upward, then out
of the ADM-42 cover.

To install a new CRT, follow the preceding steps in reverse

order.

To remove the flyback assembly, proceed as follows:

Disconnect the anode connector from the CRT.

Disconnect the Molex connector that connects the flyback

assembly to the monitor circuit .board.

Use a screwdriver to loosen the hex-head screw that
clamps the flyback assembly to the molded cover.

Lift the flyback assembly upward until the screw

clears the slot in the mounting plate. Remove assembly
from the cover.

7-15
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To remove the monitor circuit board, proceed as follows:
1. Remove the flyback assembly.

2. Disconnect all Molex connectors from the monitor
circuit board..

3. Slide circuit board from the slots in the molded
cover and remove.

To replace monitor circuit board and flyback assembly, perform
the preceding steps in the reverse order.

7.4.3 Adjustments

The Monitor assembly is the only ADM-42 component which requires
adjustment.

;Opening the ADM-42 Cover

All adjustments to the ADM-42, except the contrast adjustment,
must be performed  with the terminal cover opened or removed.
To open the terminal cover, proceed as follows:

1. Remove the two slot head screws located under the
front corners of the terminal base.

2. Lift the cover upwards and rearwards from the front
until it is lowered to rest on the table.

3. To remove the cover, disconnect the cable connecting
the main circuit board to the monitor. Slide the
cover toward the left until it is free of the hinge
pins, then lift the cover from the base.

Note that the cover need not be removed for most of the adjust-
ments required on the ADM-42.

Contrast Adjustment

The Contrast Adjustment knob is located on the front of the
monitor chassis, just below the screen, to the left of the
ON/ OFF switch. The contrast control should be set to the
center of its range initially, and then, after the brightness
control is set, set the contrast for comfortable viewing.

Brightness Adjustment

The -brightness control is located on the front of the monitor
chassis, just below the screen, to the right of the ON/OFF
switch., The brightness control should be initially turned
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switch. The brightness control should be initially turned
clockwise until the background is barely visible. The cursor
should be present. Adjust for comfortable viewing.

WARNING:

Brightness must be adjusted with power
applied to the ADM-42. To avoid elec-
trical shock, use a non-conducting
screwdriver for this and all other ad-
justments.

Vertical Adjustment

To perform vertical adjustment on the ADM-42, proceed as
follows:

1. Apply video and synchronization signals to the monitor.

2. Set the Vertical Frequency control to the center
of its rotation.

3. Adjust the Verticaf Height dontrol until the
desired height of the display is obtained.

4. Adjust the Vertical Linearity control to obtain the
best vertical linearity.

5. Remove the vertical drive signal from the CRT or use
a jumper lead and short the vertical drive input terminal
of the printed circuit card edge connector to ground.

6. Adjust the Vertical Frequency control until the picture
rolls up slowly.

7. Restore the vertical drive signal to the monitor.

8. Recheck height and linearity.

Horizontal Adjustment

The raster width is changed by adjusting the width coil and
the Horizontal Linearity Sleeve as follows:

1. Apply video and synchronization signals to the monitor.
Set the Contrast Control to the point where the raster
is visible on the screen.
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2. Insert the Horizontal Linearity Sleeve under the yoke
until about 1/3 of the sleeve is exposed. If the
monitor was shipped from the factory and the location
of the sleeve in the yoke was present, make a mark
on the sleeve and reinsert the sleeve to this mark
if removal is required.

If the Horizontal Linearity Sleeve is inserted too
far into the yoke, the horizontal output circuitry
may be stressed.

3. Adjust the Horizontal Width Coil to obtain the correct
raster width.

4. To obtain the best linearity, move the Horizontal
Linearity Sleeve further under the yoke. This adjustment
may affect the raster width but should not be used for
raster width adjustments. The Horizontal Linearity
Sleeve should be positioned to obtain the best linearity.

5. Readjust the Horizontal Wldth Coil to obtain the correct
raster width.

6. Check horizontal linearity and w1dth. Adjust if nec-
essary.

Focus Adjustment
To obtain the best focus, rotate the Focus Adjustment knob.

Centering the Raster

The raster may be centered by rotating the Ring Magnets.
The Ring Magnets should not be used to move the raster from
its center position; this action will lower the display re-
solution.

If the display is tilted, the entire yoke should be rotated.
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SECTION 8

DRAWINGS

NOTE: Drawings in this Section are physically arranged in numerical sequence.

TITLE
Final Assembly, ADM=-42

Parts List, Final Assembly,
ADM=~42

Configuration Switch

Personality PROM, ADM-42
Standard :

Options, ADM=-42
Terminal Control Unit, ADM-42

Parts List, Terminal Control
Unit, ADM-42 ’

Assembly Logic Board

Parts List, Assembly,
Logic Board

Schematic, Logic Board
Assembly, Option Logic Board

Parts List, Assembly, Option
Logic Board

Schematic, Option Logic Board
Keyboard Assembly, ADM-42

Parts List, Keyboard Assembly,
ADM-42

ASSEMBLY 129810-1,-21

ASSEMBLY 129810-31,41

129810E

PL12981CE

CS129830B

129753T-8 (Sht. 6)

129542F
129840D

PL129840D

129830D

PL129830D

129831C
129832D

PL129832D

129833Aa
129841B

PL129841B

(Shts. 1 & 3)

(sht. 1)

129810E

PL12981CE

Cs131370Aa

131371D
129840D

PL129840D

131370a

PL131370A

129813a
©129832D

PL129832D

1298332
1298418

PL129841B

(sht. 1)
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TITLE
Keyboard PC Board Assembly

Parts List, Keyboard PC
Board Assembly

Schematic Keyboard PC
Board Assembly

Cable Assembly, Keyboard
Monitor Assembly, ADM=-42

Parts List, Monitor
Assembly, ADM-42

Monitor Cable, Video

AC Cable Assembly, Monitor
Power Adapter Assembly
Power Supply Assembly

Parts List, Power Supply
Assembly ’

Power Supply PCBA

Parts List, Power Supply PCBA

Wire List Power Supply PCBA
TITLE

PC Board Assembly '

Parts List, PC Board Assembly

ASSEMBLY 129810-1,-21

ASSEMBLY 129810-31,-41

129834C

PL129834C

129835B

129723

1298428

PL129842B

1298398

129777C

129730A

PL129730C

129731A

PL129731A

129732D

(sht. 1)

(sht. 1)

ASSEMBLY 131394

131394D

PL131394D

129817Aa
129842B

PL129842B
129839B

129844A

129730A

PL129730C

129731A (sSht. 1)

PL129731A

129732D
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1.0

2.0
2.1

3.0
3.1

3.1.1 '

3.1.2

3.1.3

3.2
3.2.1

3.2.2

DESCRIPTION

THIS 15 INCH MONITOR IS TO BE USED IN THE ADM-42 DATA
DISPLAY TERMINAL. THE UNIT IS TO BE OPERATED IN
THE DIRECT DRIVE OR SYNC MODE AND ON 115/230 VAC SUPPLIED

BY LSI.
APPLICABLE DOCUMENTS

LSI DRAWINGS
129708 REV A CRT MOUNTING BRACKET
129794 MOUNTING PLATE SUBASSEMBLY
129798 ACCEPTANCE TEST PROCEDURE

INPUT REQUIREMENTS

INPUT CONNECTOR FOR DIRECT DRIVE
CONNECTOR PIN OUT

PIN 1 GROUND
BRIGHTNESS POT HIGH
BRIGHTNESS POT-LOW
BRIGHTNESS POT-ARM
UNUSED

HORIZONTAL sync
UNUSED

VIDEO SIGNAL
VERTICAL SYNC

10 GROUND

CONNECTOR IS OF THE PRINTED CIRCUIT EDGE TYPE WITH 0.156
INCH CENTER TO CENTER CONTACT SPACING AND 0.054 TO 0.071
INCH PRINTED CIRCUIT BOARD THICKNESS. .

THE MATING CONNECTOR SHALL BE A SINGLE READOUT TYPE WITH
10 CONTACTS AND EQUIVALENT TO AN AMPHERNOL TYPE 225-21031-

101.
VIDEO INPUT CHARACTERISTICS

THE INPUT IMPEDANCE SHALL BE 2.0K OHM MINIMUM SHUNTED BY 60PF
MAX. AT A DOT RATE OF 19.584 MHz.

VOGOV AULN

INPUT VIDEO SIGNAL LEVELS SHALL BE ZERO TO 0.04 VOLTS FOR
BLACK. THE LEVEL SHALL BE ADJUSTABLE BUT NOT TO EXCEED
5.0 VOLTS FOR WHITE LEVEL.

SIZE | CODE IDENT f= - RFV
A 198438 D
SCALE SHEET 2
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3.2.3
3.2.3.1

3.2.3.2

3.3
3.3.1

3.3.2

3.3.3

3.3.4.

3.3.5

3.4
3.4.1

3.4.2

3.4.3
3.4.4

3.4.5

VIDEO DOT TIMING

THE TIMING FOR A DOT, WHEN DISPLAYING STANDARD VIDEO,
SHALL BE A 78.1 NSEC. WIDE POSITIVE PULSE WITH RISE AND

FALL TIMES OF LESS THAN 10 NSEC.

STANDARD VIDEO SHALL BE DEFINED AS DISPLAYING WHITE DOTS
ON A BLACK BACKGROUND.

THE TIMING FOR A DOT, WHEN DISPLAYING REVERSE VIDEO, SHALL
BE A 52.1 NSEC. WIDE NEGATIVE PULSE WITH RISE AND FALL TIMES
OF LESS THAN 10 NSEC. REVERSE VIDEO SHALL BE DEFINED AS
DISPLAYING BLACK DOTS ON A WHITE BACKGROUND.

VERTICAL SYNC INPUT CHARACTERISTICS.

THE INPUT LOADING SHALL BE COMPATIBLE TO 74 S SERIES TTL
LOGIC CIRCUITS.

THE PULSE AMPLITUDE SHALL BE A LOW LEVEL OF 0.0 TO +0.4
VOLTS AND A HIGH LEVEL OF 4.0+1.5 VOLTS.

THE PULSE RATE SHALL BE EITHER 50 OR 60 PULSES PER SECOND
+1*.

THE PULSE RISE AND FALL TIMES SHALL BE EQUAL TO OR LESS
THAN 100 NSEC.

THE VERTICAL CIRCUIT SHALL ACCEPT THE PULSE FORMAT GIVEN
IN FIGURE NO. 2.

HORIZONTAL SYNC INPUT CHARACTERISTICS

THE INPUT LOADING SHALL BE COMPATIBLE TO 74 S SERIES TTL
LOGIC CIRCUITS -

THE PULSE AMPLITUDE SHALL BE A LOW LEVEL OF 0.0 TO +0.4
VOLTS AND A HIGH LEVEL OF 4.0+1.5 VOLTS.

THE PULSE RATE SHALL BE 19.2K PER SECOND +1%.

THE PULSE RISE AND FALL TIME SHALL BE EQUAL TO OR LESS
THAN 50 NSEC.

THE HORIZONTAL CIRCUITS SHALL ACCEPT THE PULSE FORMAT
GIVEN IN FIGURE NO. 2.

SIZE CODE IDENT = ~ ) -1 RFV
A198438L 129779 1D
SCALE SHEET 3
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4.0

4.1

4.1.1

4.1.2
4.1.3
4.1.4

4.1.5

DISPLAY CHARACTERISTICS
CATHODE RAY TUBE

THE CATHObE RAY TUBE (CRT) SHALL BE FIFTEEN INCH DIAGONAL
MEASUREMENT. SEE FIGURE § FOR OUTLINE.

THE CRT SHALL BE SUPPLIED AS STANDARD WITH P-4 PHOSPHOR
(1297 79=1) OR P=3/ PHOSFHOR (129779 =2).
THE CRT SHALL HAVE A DEFLECTION ANGLE OF 110°.

THE CRT SHALL BE SUPPLIED WITH A "T" BAND TO MEET U.L.
IMPLOSION PROTECTION REQUIREMENTS.

THE CRT SHALL HAVE A DISPLAY AREA AS SHOWN IN FIGURE NO. 1.

XE CODE AII.DiNé = a77s IREV
98 L 1D
SCALE SHEET 4
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~eboass vaugt

4‘2
1 402-1

4.2.2

4.3
4.3.1

4.3.2
4.3.2.1

4.3.2.1.1

4.3.2.1.2
4.3.2.1.3
4.3.2.1.4
4.3.2.2

4.3.2.2,1

CONTROLS

THE INTERNAL CONTROLS PROVIDED WITHIN THE UNIT SHALL CONSIST
OF THE FOLLOWING:

HEIGHT

VERTICAL SYNC
VERTICAL LINEARITY
BRIGHTNESS
HORIZONTAL CENTERING
WIDTH

FOCUs

HORIZONTAL SYNC

24 VOLT ADJUST

THE CONTRAST CONTROL WILL BE MOUNTED OFF-UNIT AND SHALL BE

A 100 OHM POT. THE VIDEO LEAD FROM CONTRAST CONTROL TO PIN 8
OF MONITOR BOARD EDGE CONNECTOR WILL BE APPROXIMATELY 17
INCHES LONG.

DISTORTION

. CONDITIONS OF MEASUREMENT: UNLESS OTHERWISE STATED, ALL

MEASUREMENTS SHALL BE MADE UNDER CONTROLLED LABORATORY CON-
DITIONS AFTER AN INITIAL WARM-UP PERIOD OF 5 TO 8 MINUTES.
APPLIED POWER SHALL BE WITHIN THE LIMITS STATED IN PARAGRAPH
5.0. 'DATA SHALL BE PROVIDED FOR 25 ROWS OF 80 CHARACTER

' COLUMNS OF CHARACTERS. THE REMOTE BRIGHTNESS CONTROL SHALL
.BE ADJUSTED TO THE POINT JUST BEFORE THE RASTER IS VISIBLE.

THE LIGHT OUTPUT OF THE MONITOR SHALL BE ADJUSTED TO 3.0 FOOT
LAMBENTS * 0.5 FT. LAM. (MEASURED ON A WESTON 759 LIGHT METER
OR EQUIVALENT) WITH THE CONTRAST CONTROL. AVERAGE LIGHT OUT-
PUT SHALL BE MEASURED WITH A FULL PAGE OF CHARACTERS WITH

30% DOTS LIT. THE FOCUS CONTROL SHALL BE ADJUSTED FOR BEST
OVERALL FOCUS. )

MAXIMUM GEOMETRIC DISTORTION ALLOWED SHALL BE:

PIN AND BARREL - DEFINED AS THE CURVATURE OF THE VIDEO
CHARACTER ON TOP/BOTTOM OR SIDES.

LIMITS FOR TOP/BOTTOM ARE 1.0% OF THE HORIZONTAL SIZE OR T =
0.10 INCHES MAXIMUM. .

LIMITS FOR SIDE ARE 5 = 0.075 INCH MAX.
INCREMENTAL PIN AND BARREL (I) = 0.020 INCH MAX/INCH.
REFERENCE FIGURE 6A AND 6B.

TRAPEZOIDAL DISTORTION - DEFINED AS THE DIFFERENCE IN THE
VIDEO HEIGHT OR WIDTH.

LIMITS ON THE TOP/BOTTOM (HORIZONTAL) ARE H.T.D. = W-W1=0.1
MAX. '

SIZE | CODE IDENT |- L2977 IRev
A[98438. - 1D
SCALE SHEET 5
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4.3.2.2.2
4'3.2'2‘3
4.3.2.3.

4.3.2.3.1

4.3.2‘3‘2
4.3.2.4

4.3.2.4.1

4.3.2.4.2
4.3.2.5

4.3.2.5.1

4.3.2.5.2
‘ 4’0302.6
4.3.2.6.1

4.3.2.6.2
4.3.2.7

4.3.2.7.1
4.3.2.7.2
4.3.2.7.3
NOTE:

LIMITS ON SIDES (VERTICAL) ARE VTD = V-V;=0.1 MAX.
REFERENCE FIGURE 7A AND 7.

PARALLELOGRAM DISTORTION - DEFINED AS THE DIFFERENCE FROM A
TRUE 90 DEGREE ANGLE OF THE VIDEO PRESENTATION.

LIMITS ON THE PARALLELOGRAM DISTORTION P-Py=0.1 MAX. (USING
GAUGE SHOWN IN FIGURE 7 IN DETAILED INSTRU&TIONS).

REFERENCE FIGURE 8.

YOKE TILT - DEFINED AS THE DEVIATION OF THE CENTER ROW OF
CHARACTERS FROM A MOUNTING PLANE.

LIMITS ON TILT ARE T = 0.100 INCH MAX. (USING GAUGE SHOWN
IN FIGURE 4 AND TEST PROCEDURE NO. 2)

REFERENCE FIGURE 9.

VERTICAL RASTER CENTERING - DEFINED AS AN UNBLANKED RASTER
BEING CENTERED TO THE PHOSPHOR EDGE OF THE CRT.

LiMITS FOR VERTICAL RASTER CENTERING ARE V.R.C=A-Al=0.250 INCH
MAX. .

RN

REFERENCE FIGURE 10 - ‘ ' ’ "

HORIZONTAL RASTER CENTERING

.
) «
¥ 7N
\ oy

¢
LIMITS FOR HORIZONTAL RASTER CENTERING ARE H.R.C.=B-B1=0.250
INCH MAX.
REFERENCE FIGURE 11.
VIDEO SIZE - DEFINED AS ACTIVE VIDEO DISPLAY SIZE AFTER 5
MINUTES OF WARM-UP, AT THE CENTER OF THE VIDEO PRESENTATION.
VERTICAL SIZE ~ V=7.15 INCH % 0.125 INCH.
HORIZONTAL SIZE - W=9.90 INCH % 0.125 INCH.
REFERENCE PIGURE 1.
GEOMETRY MEASUREMENTS MUST BE MADE WITH THE CRT PHOSPHOR
FACING EAST AND THE CRT NECK FACING WEST.
SIZE | CODE IDENT [~ = REV
A 9843 8 129779 D
SCALE SHEET 6
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5.2
5.3

S.4

6.3
6.4
7.0

7.1

8.0
8.1

POWER REQUIREMENTS

THE INPUT VOLTAGE SHALL BE 105 TO 135 VAC 50/60 Hz. OR
215 TO 250 VAC 50 Hz.

THE INPUT CURRENT SHALL BE .50 AMPERES NOMINAL WITH A
MAXIMUM PEAK CURRENT OF .65 AMPERES.

THE INPUT POWER CONNECTOR SHALL MATE WITH MOLEX PART NO.
03-06-1092 AND FEMALE CONTACTS MOLEX 1787-F SERIES.

POWER CONNECTOR PIN OUT PER FIGURE 4.

MECHANICAL REQUIREMENTS
PHYSICAL SIZE SHALL BE PER FIGURE 3 OF THIS SPECIFICATION.

THE CRT SHALL BE MOUNTED WITH BRACKETS 129708-5 AND
129708-6 PER LSI DRAWING 129708.

THE ELECTRONICS SHALL BE MOUNTED WITH MOUNTING PLATE SUB-
ASSEMBLY 129794-1 PER LSI DRAWING 129794.

CRT BRACKETS AND MOUNTING PLATE MAY BE TEMPORARILY FASTENED
TOGETHER FOR SHIPMENT AND HANDLING.

- PROTECTIVE FINISH

PROTECTIVE FINISHES SHALL BE PROVIDED ON ALL MATERIAL AND
COMPONENTS WHICH MAY BE ADVERSELY AFFECTED BY THE ENVIRON-
MENTAL CONDITIONS SPECIFIED HEREIN.

U.L. APPROVAL -

THE UNIT SHALL BE DESIGNED AND MANUFACTURED TO MEET THE
REQUIREMENTS OF U.L. 478, (ELECTRONIC DATA PROCESSING

UNITS AND SYSTEMS) UNDERWRITERS LABORATORIES INC. STANDARDS
OF SAFETY, WHEN CONTAINED WITHIN A SUITABLE ENCLOSURE.

SIZE [ CODE IDENT P JREV
A 9843 8L 129779 D
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9.0 ENVIRONMENTAL REQUIREMENTS

9.1 TEMPERATURE

9.1.1 THE OPERATIVG TEMPERATURE MINIMUM AND MAXIMUM SHALL BE
0°C. and 50°C. AMBIENT. .

9.1.2 THEOSTORAGE TEgPERATURE MINIMUM AND MAXIMUM SHALL BE
-20°C. AND +65°C. AMBIENT.

9.2 RELATIVE HUMIDITY

9.2.1 THE OPERATING RELATIVE HUMIDITY SHALL BE 5 TO 90 PERCENT
(NON-CONDENSING) WITH A GRADIENT EQUAL TO OR LESS THAN

105 PER HOUR.

9.3 ALTITUDE
9.3.1 THE OPERATING ALTITUDE SHALL BE SEA LEVEL TO 10,000 FEET.
9.3.2 THE NOX-OPERATING ALTITUDE SHALL BE SEA LEVEL UP TO

30,000 FEET. \
10.0 HUMAN FACTORS REQUIREMENTS ! )
10.1  X-RAY RADIATION -

10.1.1  THE UNIT AS SPECIFIED SHALL COMPLY WITH THE "RADIATION
COATROL FOR HEALTH AND SAFETY ACT OF 1968{

10.2 RFI RADIATION

10.2.1 THE UNIT SHALL MEET FCC RULES AND REGULATIONS, IN ACCORDANCE
WITH FCC COMPUTING DEVICES DOCKET NO. 20780. ‘

- =

O

SIZE | CODE IDENT. |- = REV
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12.0
12.1

12.2

- 13.0

13.1

13.2

14.0
14.1

WARRANTY

THE EQUIPMENT SOLD TO LEAR SIEGLER, INC. SHALL BE WARRANTED
BY THE VENICR FCR A PERIOD CF ONE YEAR FRC:M THE DATE OF THE
VENDOR'S SHIPMENT AGAINST DEFECTS IN MATERIAL AND WORKMAN-
SHIP UNDER NORMAL USE AND OPERATION.

APPROVED VENDOR

THE FOLLOWING VENDOR HAS SUBMITTED UNITS THAT COMPLY WITH
THE REQUIREMENTS OF THIS SPECIFICATION. SUBSEQUENT ORDERS
SHALL COMPLY WITH THIS SPECIFICATION AND SHALL BE ACCEPTED
IN ACCORDANCE WITH ACCEPTANCE TEST PROCEDURE 129798.

LSI PART NO. DESCRIPTION VENDOR PART# VENDOR
129779-1 MONITOR, P4 48037500 MOTOROLA
129229-2 MON ITOR, P-3/ 4Ec2900 MOTOROLA

VENDOR ADDRESS

MOTOROLA INC.
DATA PRODUCTS

~ REFERENCE DOCUMENTATION

THE VENDOR SHALL BE REQUIRED TO SUPPLY A COMPLETE
DOCUMENTATION PACKAGE FOR THE UNIT SPECIFIED HEREIN.
THE DOCUMENTATION MAY BE USED IN LSI MAINTENANCE
MANUALS AND FOR U.L. SUBMITTAL.

DOCUMENTATION PACKAGE SHALL CONSIST OF:

SCHEMATIC DIAGRAMS
PC BOARD LAYOUT AND ASSEMBLY DRAWINGS

COMPONENT PARTS LISTS
COMPONENT SPECIFICATIONS OR REPLACEMENT PARTS INFO.

TRANSFORMER AND PC BOARD MATERIAL SPECIFICATION
FOR U.L. SUBMITTAL

CHANGES AFTER APPROVAL '

1
CHANGES OF MATERIAL, COMPONENT TYPE, VALUE, OR SOURCE
OF SUPPLY SHALL BE SUBMITTED TO LSI 60 DAYS PRIOR TO
INTENDED SHIP DATE FOR APPROVAL. WRITTEN ACCEPTANCE
FROM LSI PRIOR TO SHIPMENT IS REQUIRED. DOCUMENTATION
OF CHANGES MAY BE SUBMITTED CONCURRENT WITH SHIPMENT.

A 198438 " -

SIZE | CODE IDENT = -1REV
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15" CRT DISPLAY AREA

FIGURE NO. 1}
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ACCESSOKIES

/. CABLE  RS232/CLrkREIT LooF PN /293/6-2/

2. CABLE, FREILULEC LEMTER P 1297871
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NOTES:

1. SOLID DOT INDICATES INITIAL SWITCH POSITION SETTINGS.
MAY DEFIME OTHER SETTINGS.

SWITCH POSITIONS AND FUNCTIONS ‘FOR ADM 42 STANDARD CONFIGURATION:
CUSTOMER REQUIREMENTS

2. SEE TABLE BELOW FOR SWITCH SETTINGS FOR "BIT-PARITY=STOP* COMBINATIONS AVAILABLE.
— $2 s7
e15A Louﬂon @ 16M LOCATION
OF OFF____ON
RS=232 xMiT OIS |o RS=232 XMIT ENA ATT NOT 0SPLY [@1 0O | DISPLY ATT CODE
DIR CONN XMIT OIS |@ DIR CONN XMIT ENA ENA ALT CHAR EXT | 02 @ | DIS ALT CHAR EXT
CURR LOOP RCV OIS |e@ CURR LOOP RCV ENA NULL CODES | 03 @ | NULL SPACES
OIR CONN RCV DIS |®@ DIR CONN RCY ENA
FURR LOOP XMIT OIS |@ CURR LOOP XMIT ENA
SCF OIS |0 SCF ENA
$3 @ 10 M LOCATION .
L1 S5 @ 11 M LOCATION (PTR OPTION)
] '1)2‘:; LOCAT!ON BAUD
BRK OIS [O1 @ | BRK ENA c'i"go:LT
60 HZ |@20 |50 HZ 75
000 PAR | o3 @ | EVEN PAR 2 | 110
1 $TOP BIT |oAh @ |2 STOP BITS }\ 3 | 134,
88ITS |05 |7 BITS SEE NOTE 2 |4 | 150
NORM IN BUFFER | ®6 O | EXPAND IN BUFFER 5 | 300
38iIT8=0 |e70|BIT8 =1 5 | 600
HALF DUPLEX | @ 80O | FULL DUPLEX 1200
. 1300
2000
:_;%:"iﬂoc
1| 3600
sé 12| Eﬁo
@ 14M LOCATION 3 1 7200 |
OFF____ON b | 9600
ADM 42 ATT MOOE [ @10 | ADM 2 ATT MODE 16 | =
PAGE ATT | @2 0 | LINE ATT
BLANK ATT | O 3 @ | UNDERLINE ATT
oho s_5_3 $5-4 $5-5 | PARITY-STOP-BITS
050 OM- ON | EVEN 2 7 STD
060 orr ON ON | OOD 2 7
070 ON OFF ON | EVEN 1 7
080 | OFF OFF ON | ooD . 1 7
OM ON NFF| NONE 2 3
OFF ON OFF | NONE 1 8
oM OFF OFF EVEN . 1 8
OFF OFF QFF ooD 1 8
SIZE | CODE IDENT = = 7]
A[98438 '3/37/ [
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Iﬂ ¥ # ' ,.’.Ar,..’ P
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c /N C OPP DC’N .& /902 4}'729 <~ 'Ja‘g/ 3/3//‘ ( ~ e {d =i
D INCORP DN ® Z7135 5 10-581 [, PR
. e S LS Y

A zezis-z=077 MAY BE SUBSTITUTED Foz
—so=7, :

A\ -1 SAME AS -00Z EXCEPT WITHOUT PROGRAM
ROMS AND CHARACTER GENERATOR...

2\ 128348-5016 MAY BE USED IN PLACE OF -8I16.
/\ VENDOR ITEM-<EE DW& BEFORE ORDERING.

NOTES.

-002|13/390 |DL1295/

=/ \/3/3 90 |DLrz228/0

DASH

NO. USED ON

NEXT ASSY

APPLICATION

UNLESS
OTHERWISE
SPECIFIED
DIM. IN INCHES
TOLERANCES
Xt
XXt .03
X%+ .010
ANGLES L 0.5°
MACH. FIN.

DR S F76yeRoA

LEAR SIEGLER, INC.
ELECTRONIC INSTRUMENTATION DIV.

ANAHEIM, CALIF.
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REL . .-. . “#,] SIZE] CODEIDENT [ —RE
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4 |
5 /|7 /31395 -3 Ly I7ED WG  BoAro
. ,
7 A2 |Bed /3/3 96 SCHEMATIC
8 : |
9
10 /17 129762-3 osc /A /N
1" /|7 8110/6 CceyYSTAL, 50658 MHz Y/ /N
D,‘é 12 313 13/365-7/1 con M ASSY, 25 N JEL5 7
13 /17 /37365-/ ConN ASsY 9 pid Jé
8§ 14 /17 8o9/06 CONN, D Pin (09-75-1091) J/ /1
2| s 21z 8069096 CONN, 50 Pray ZER /N
g gz;, 16 212 |8o402] SW/TCH DI~ 8 POS S5 6 @
17 /17 804006 ' é Fos sz A
?-h 18 171/ Bo4028 3 Pos S7 AR
N EE /1 804048 Mo SPST (§12542) S/ /N
(3 20 / |/ 804047 £o7 BCO(74210031GFY)| S3 AR
"’((» 21 2|3 819046 £ES MODULE, 51P 4.7 M8 ~/0 /N
;g 22 /17 \/29476- 102 /K M5 7\
23 71/ -202 2K ~ME /N
5—1241 414 _-Joz2 = & o1 /-4 /i
20[2L /17 -472 \ v 4.7& an 1/ N



T Tal]5% N ekt o, MO DESCRIPTION REMARKS |
26 /171 129476~-/03 RES MODULE, SIP, 10 K @7 /N
27
28 5|s| 129467-00 IC, 7YPE 74.S00 ec.en70.7¢, /N
29 5|5 -o02 74,5072 36,5562 25 /N
30 Ak - 04 74, SOE G EATETT N
31 b6 -08 74,508 2C, 25 6L 50
32 /|7 -09 74,809 /63 /N
33 /17 -J/ 74LS 2/ 7C W
34 2lz -zo 74,520 8F I5E /N
35 /17 -28 741528 14E /N
36 2|2 32 74lS22 /2, /38 A
> ‘ﬁl 37 /17 - 74 74L8 74 /1D A
38 /7 -/38 7415138 )24/ A
3%(2 39 g4 -/39 74L8759 (AL 125 135 [’/\
35 40 AP /57 74LS /57 3“‘:'/5’,7 i ’:’" L}%
0 oM 414 -/75 74LS 175 dESE7515C /)
42 5|5 - 244 74,5244 GH, 24, 16 5L N
ol
|y | 43 /17 -2560 74L5260 2F-8 /N
: 44 2]z -283 74¢S283 95 10~ /N
lw ] a5 712 -374 74.537¢ 4H, 5H /N
PG [+6 /17 oy 745161 SD-A
0 | a7 12z /129466-2//43 2AM, TYPE 1Kx4 G 10K /N
A [0 A7 /29466 -4027 LANM TYPE 4027 4kv) 713 /N
1149
TO|s0
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NO. 2|1 | STOCKNOL | nENTIFYING NO. DESCRIPTION REMARKS
51 /17 /129753-005 ROV, TYPE 825123, 32x 8 [TRavscaried) 1/ £ N
52
53 /1o 27867~/ KOM 2k X8 (CHAR GEN) | /H Y/
” 7o | 2 (PRo& EOCO) /3K /N
55 /10 -3/ (PROG E800)| /4K VAN
56 /0] -22 (FROG FOOD|/k . N
57 /o [298b7-22 ,(’OM EkA8(PrRoe FBOO) | Juk /\
58 '. '
59 /|7 /29826 - 00 zc, TYPE 74500 /2D /N
60 /7 |/ -02 - 74502 I5F /N
61 /17 -05 74805 75 /N
D% 62 R W -08 74508 /E 11\4
= X 2 |2 -32 74532 40,108 [N
8 § 64 2|3 -74 24 8 74- JD 2D, 14D /N
B 2|65 2|2 -86 74586 2 /12D A
‘6’35 66 212 -174 745174 30 /3E A
67 /17 -/75 748175 /12& )
(£\) e8| | 2]z -/95 748195 /E 2F-A /I
~ |69
o |70 / 129824 - cBo00 IC, 7TYrPE 6800 14H
AN EL 212 |  -¢82/ c82/ 44,64 /N
v |72 /17 | -c¢s850 6850 84 /N
W EE -
N 7aN zlz 1294 28-0/ TYPE mMCT-2 [forr 1SoL) |msa-A,55-8 [
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T REMAIKS

76 2|2 128348-05 Z.C. 7yPE 7706 38 8¢C /N
77 21z -8797 8797 /8 15¢ /N
78 3|3 -/488 /H#ES 14,124,134 /N
79 E1E - /459 1459 104,44 1458 /N
80 2|2 -3648 2648 AN, 10/ /N
81’ 313 -4040 4o408 z84¢8L /N
82 /| -8304 B304 /6 A
83 /17 ~5037 | 5037 22-8 A
84 ;|7 -8116 L8176 9L /N
85 /17 -79M05  |voeT BEG TYPE 79MO5 (-5V)|ver /N

_ 86 . . <

> | 87 2|2 808005 D/IODE, SIL | TYPE IN4OT2 cr2 chz /N
~1 88 /11 Bogoo4 \propF SiL, TYPE JN4oO/ cR/ /N

g§ 89 312 3080_42 DIODE, SiL, TYPE INPI# . cey4.8,9 ﬁ\

| 90 B E1E] 81000, TRANS, NPN, TYPE ZN3GO4  |al, ¢,7 AN

‘5.38 9 212l Blr0004 TRARG NPN TYPE 2N5550 Q4,5 /'\

92 | ‘

?'h a3l | |/]/] /1285/8 101/ CAP,_ 100 PF 107, 1 KV CER |C5 /N
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NE ol49 129876 — 104 4 VE 109, sov, mons  [CELAL 5% N

tyj N Rk /6118 129469 - /06 VOUE +100-0F 25V 4o Eeie [€12/-738 /N

1 lole? /0 lre /1285/8-/706 10 UF, 107, 25V 78T /39 -/98 /N
N KL /|7 /1285/8 - 226 22VF 07, 15V, 7ANT  |c2 A
1199 |
: ‘20‘100"
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ol Ay /28533 -470 PES, 47, 5%, 