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Federal Communications Commission (FCC) Statement

Warning: This equipment generates, uses, and can radiate
radio frequency energy and if not installed and used in
accordance with the instruction manual, may cause
interference to radio communications. It has been tested
and found to comply with the limits for a Class A
computing device pursuant to Subpart J of Part 156 of FCC
Rules, which are designed to provide reasonable protection
against such interference when operated in a commercial
environment. Operation of this equipment in a residential
area is likely to cause interference in which case the user
at his own expense will be required to take whatever
measures may be required to correct the interference.

The above FCC statement applies only to those machines used in
the U.S.

First Edition (January 1986)

Changes are made periodically to the information herein; any such changes will be
reported in subsequent revisions or Technical Newsletters.

References in this publication to IBM products, programs, or services do not imply
that |[BM intends to make these available in all countries in which IBM operates. Any
reference to an IBM program product in this publication is not intended to state or
imply that only IBM'’s program product may be used. Any functionally equivalent
program may be used instead.

Publications are not stocked at the address given below. Requests for IBM
publications should be made to your IBM representative or to the IBM branch office
serving your locality.

A form for readers’ comments is provided at the back of this publication. If the form
has been removed, comments may be addressed to IBM Corporation, Publications
Development, Department 6R1 J, 180 Kost Road, Mechanicsburg, PA 17055 U.S A.
IBM may use or distribute whatever information you supply in any way it believes
appropriate without incurring any obligation to you.

< Copyright International Business Machines Corporation 1286



International Business Machines Corporation
Armonk, New York 10504

Exhibit

IBM 3164 ASCII Color Display Terminal Limited Warranty

IF YOU PURCHASED THE IBM 3164 ASCIll COLOR DISPLAY STATION (MACHINE)
DIRECTLY FROM INTERNATIONAL BUSINESS MACHINES CORPORATION (IBM), OR
ANOTHER IBM ORGANIZATION, UNDER AN AGREEMENT FOR PURCHASE OF IBM
MACHINES OR FROM AN IBM APPROVED REMARKETER UNDER THE REMARKETER
AGREEMENT FOR IBM PRODUCTS, THE WARRANTY PROVISIONS THEREIN SHALL
PREVAIL AND THIS EXHIBIT AND THE ENCLOSED STATEMENT OF LIMITED WARRANTY
SHALL NOT APPLY.

WARRANTY SERVICE DESCRIBED IN THE ENCLOSED STATEMENT OF LIMITED
WARRANTY IS AVAILABLE ONLY FOR MACHINES PURCHASED AND LOCATED IN THE
UNITED STATES OR PUERTO RICO.

IF YOU PURCHASED THIS MACHINE FROM A SUPPLIER AUTHORIZED BY AN IBM
ORGANIZATION TO MARKET THIS MACHINE IN OTHER THAN THE UNITED STATES OR
PUERTO RICO, WARRANTY INFORMATION IS AVAILABLE ONLY FROM SUCH SUPPLIER.

|. Date of installation (Warranty Start Date):

The Date of Installation, which is the start date, will be the day (Monday through Friday) following the date of
delivery of the Machine to you from an IBM Authorized Distributor or a Reseller who purchased the Machine
from such Distributor, as applicable. Delivery is deemed to be complete when the Machine is placed in your
possession; however, when the Machine is shipped to you, delivery will be deemed to be complete three days
after the date of shipment from an IBM Authorized Distributor or a Reseller who purchased the Machine from
such Distributor, as applicable. You are responsible to set up this Machine in accordance with the instructions
furnished by I1BM.

Il. Warranty Duration:
3 months

Il.Type of Service:
Customer Carry-in Exchange (CCE)

IV.Period of Warranty Service Availability:
Normal business hours of the applicable IBM Service/Exchange Center

V. Provider of Warranty Service:
IBM

There is enclosed the IBM Statement of Limited Warranty.

You may be required to provide a dated proof of purchase of this Machine from the IBM Authorized Distributor or
the Reseller who purchased this Machine from such Distributor and evidence of the date of delivery to you in
order to obtain warranty service. If you have any questions regarding warranty service, please call IBM at
1-800-428-2569.

The following Warranty Options are available, for a charge, under the IBM Maintenance Agreement.
IBM On-Site Exchange (IOE)
Customer On-Site Exchange (COE)






About this book

Who will be using this book

This book describes the IBM 3164 ASCII Color Display Station, and is
intended as a reference for those persons who:

e Operate the display station daily.
e Design and integrate the display station into the total system.

e Generate and update the host operating system to which the display
station is attached.

e Prepare the site for the setup of the display station.

How this book is organized

This book consists of six chapters:
Chapter 1, Introduction, gives a general description of the display station.

Chapter 2, Component description, describes each component of the
display station in detail.

Chapter 3, Keys and messages, describes function of the keys and
messages that appear at the bottom of the screen.

Chapter 4, Operations, describes how to operate the various functions of
the display station.

Chapter 5, Programming considerations, tells how to write programs fo
the display station.

Chapter 6, Physical installation, tells how to prepare for installing the
display station.

This book also has Appendixes, a List of abbreviations, a Definition of
terms, and an Index.

r



If you need more information

The following are publications related to the IBM 3164

IBM 3164 ASCII Color Display Station-Operator Reference and Problem
Solving Guide, GA18-2319

IBM 3164 ASCII Color Display Station-Setup Instructions, GA18-2318
IBM 3107 Display Terminal Description, GA18-2033.

The following publications are useful when attaching the IBM 3164 to other
devices:

{BM Series 1 "Site Preparation Manual,” GA34-0050

IBM Proprinter "Guide to Operations,” SC31-2586-0 (PN 6328945).
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Chapter 1. Introduction

This chapter introduces the IBM 3164 and is divided into the
following sections.

The display station 1-2
Display-station elements 1-5
Attachment to the host system 1-6
Setting up your display station 1-7
Solving a problem 1-8
Order items 1-9

Accessories

Replacement parts
Additional items

1-1



Chapter 1. Introduction

The display station

1-2

The IBM 3164 ASCII Color Display Station is a general purpose asynchronous
ASCII/ISO display station that is designed to attach to both IBM and
non-IBM systems. It consists of three display station elements:

1. A video element with a high quality 14-inch color CRT
2. A 102-key low profile keyboard
3. A logic element.

The video element is ergonomically designed with a tilt and swivel stand and
has a direct etched, anti-glare screen. The keyboard element is specifically
designed for use with asynchronous ASCII/iSG systems and provides such
ergonomic features as tactile feedback to the operator. The logic element
provides host attachment via an RS-232C communication interface (for Model
11) or an operator selectable RS-232C/RS-422A communication interface
(for Model 12) on the main port.

Video element

Stand

Logic eiement

Keyboard overlay Key/board



The IBM 3164 is a high-function, ASCI! display station of the IBM 316X
family which offers such features as menu set-up, definable function keys,
split-screen, and character and field attributes. It also has such functions as
smooth scroll, windowing, paging, redefinable keys and double-size
characters and is compatible with the IBM 3163.

It is also able to emulate the IBM 3101, which allows easy transition for users
who already have an IBM 3101.

Users can switch from one machine mode to another without changing the
present software, and also obtain the advantages of the IBM 3164.

The highlights of this display station are:
Improved ergonomics

Tilt and swivel display
Etched/dark screen to reduce glare
Enhanced keyboard

Brightness control

Compact size.

Screen characteristics

25 lines X 80 characters

8 X 16 character cell

14-inch color cathode-ray tube (CRT)

Blinking, underline, non-display, reverse video attributes

Color attributes (red, green, blue, yellow, magenta, turquoise, black, and
white).

New keyboard

Designed for ASCII applications

Tactile feedback

Low profile

12 function keys (shiftable to 24) and 3 program attention keys
Numeric keypad

Removable key caps.

Enhanced functions

Menu setup

Definable function keys

Character and field attributes

Line drawing characters

Split-screen

CRT saver

Smooth scroll

Windowing, paging, and partitioning
Double high/double wide characters
Redefinable keyboard

Block longitudinal redundancy check (LRC)
Host-loadable character set

1-3



Chapter 1. Introduction

1-4

e Extended field attributes
e Bi-directional auxiliary port
e |BM 3101 emulation.

Communications (Main port)

RS-232C/RS-422A
CRTS/PRTS/IPRTS

Selectable speeds to 19.2 K bps
7/8 bits option

Parity bit option

Stop bit option

XON/XOFF option

Echo, character, and block modes.

Communications (Auxiliary port)

RS-232C

PRTS

Selectable speeds to 19.2 K bps
7/8 bits option

Parity bit option

Stop bit option

XON/XOFF option.



Display-station elements

The display station is made up of three display-station elements:

e the video element
e the logic element
® and the keyboard.

The other items shipped with the display station are:

video cable

power cord

keyboard overlay to be used on the function keys
stand

manuals.

The modular design of the display station enables easy set up and relocation,
without the help of IBM service personnel.

The video element has a 14-inch color screen for displaying numeric
characters, alphabetic characters, and symbols keyed in from the keyboard or
sent from the host system. These images can be displayed in 8 colors (red,
green, blue, yellow, magenta, turquoise, black, and white). The top 24 lines,
each containing up to 80 characters, are used for displaying data; the last
(25th) line is used for displaying messages from the host system or operator
messages generated by the display station. The stand attaches to the base of
the video element when you set up the display station, enables you to tilt your
video element up and down, and to swivel it to the left and right for
comfortable viewing.

The logic element controls the various functions of your display station. It has
a main port for communicating with a host system directly or via a modem,
and an auxiliary port for connecting a printer or terminal. The main port uses
a 25-pin female connector for connecting an RS-232C communication
interface (for Model 11) or an RS-232C/RS-422A communication interface
(for Model 12). The auxiliary port uses the 25-pin female connector for
connecting an RS-232C communication interface.

The following models are available:

Model Main Auxiliary
Port Port

1 RS-232C RS-232C
only

12 RS-232C RS-232C
and
RS-422A

1-5



Chapter 1. Introduction

Attachment to the host system (

The IBM 3164 can be attached directly to the host system or indirectly via
either a modem or a protocol converter. The figure below shows examples of

the display station in various system configurations.

|

Series/ 1, 5/88, IBM
or Processars ||
Non-t1BM Mini-Computer {
i
! ! ‘ 370X o o )
{ 2725 3726 -
5 /
i e
| i YA
‘ ] ]
i 270X 370X 2100 l Modem l
| 3725°3726 Processor
| T
/ i
/ i
;RSQBZC l / |
jicciTT Vv 24.28) / 1
I / |
| i
,I l Modem | [ Modemj rMO(iem 1 \ Modem
RS-422A l ‘
/ (CCITT V1) ! ,
i Switched Line| A Switched Non-Switched | RS-232C
| or /{Line /{Line CCITT v 24 28!
! Non-Switched | / V
| Line E
| Protocoi
# Converter
{ l Modem l rModem J Modem ! | | ‘
!‘ I ] i
| R$-232C R$-232C RS-232C RS-232C
f {CCITT Vv.24:28) (CCITT v 24:28) (CCITT Vv 24 28} (CCITT
m m \ V 2428}
‘ B

I
| Al

/_1_\ -
\lBi;’led 1B8M 3164 1BM 3164

//—

1BM 3164

IBM 3164

A
L)

I1BM 2164
C | | —
IBM 3164, IBM 3164, I1BM 3164, IBM 3164 1BM 3164 1BM 3164,
OTHER OTHER OTHER OTHER OTHER OTHER
TERMINAL, TERMINAL, TERMINAL, TERMINAL, TERMINAL TERMINAL
OR OR OR OR OR OR
PRINTER PRINTER PRINTER PRINTER PRINTER PRINTER
Line speed Models Line speed Models
Al 50 - 1200 bps 11,12 50 - 19200 12
B |50-19200 11,12 B |110-9600 11,12

Notes:
7.

As an alternative to the modem attachment, the IBM 3164 can be connected directly to the
ROLM CBX (a private branch exchange) at speeds of up to 19.2K bps through one of

the following devices (RS-232C): Rolmphone DataCom Module (DCM), Data Terminal
Interface (DTI), or their rack-mounted versions.

2. Some of the configurations shown may not be supported by the host system. Refer to

the respective system and system programming documentation for additional information.
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Setting up your display station

Setting up your display station requires:

1. Unpacking the elements

2. Setting up the elements

3. Connecting all the cables to their proper outlets (including the
communication cable and the power cord)

4. Applying power and verifying that all the elements operate properly

5. Starting communications with the host system by setting the values on the
setup menu

6. Modifying the keyboard layout to your own layout

For a step-by-step setup procedure, refer to /BM 37164 ASCII Color Display
Station-Setup Instructions, which is shipped with the display station.

1-7



Chapter 1. Introduction

Solving a problem

1-8

If you encounter a problem while operating the display station, the "Problem
Determination” section in your /BM 3164 ASC/I Color Display
Station-Operator Reference and Problem Solving Guide, will help you solve it.

If any element has a technical problem, this guide will help you isolate it.
Then you can either replace the element with a spare, or return it to IBM for
repair or exchange.

This guide is shipped with the display station and should be stored in the
drawer located under the logic element.




Order items

Accessories

Replacement parts

Additional items

Manuals

The following accessories, replacement parts, additional items, and manuals

may be ordered:

Clear key caps with paper inserts
Blank light key caps

Blank dark key caps

Paper inserts

Key cap removal tool

Modem cable

Wrap socket

Tag.

® Video-element packing material
Logic-element packing material
e Keyboard packing material.

e Video element
e Logic element
e Keyboard

e Stand

e Power cord.

e [BM 3164 ASCIi Color Display Station Description
IBM 3164 ASCII Color Display Station-Setup Instructions

e [BM 3164 ASCII Color Display Station-Operator Reference and Problem

Solving Guide
e Keyboard overlay.

1-9
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Chapter 2. Component description

This chapter describes each of the elements in detail and contains

the following sections.

Video element 2-2
Power switch
Power-on light
Brightness control knob
Power cord socket
Video cable connector
Video cable

Logic element 2-4
Keyboard cable connector
Cartridge slot
Test/Normal switch
Logic light
Drawer for operator document
Main port
Auxiliary port
Video cable connector
Audible-alarm volume control knob

Keyboard 2-6
Angle adjustable legs
Coiled cable
Removable key caps

2-1



Chapter 2. Component description

Video element

-

}l!IlHHWIMIlWIHHI

[ —
=
ﬁ\ i

Brightness control knob

Power switch
Power-on light

Power switch

This switch is used to apply power to the display station.

Power-on light

This light goes on when you set the power switch to on ().

Brightness control knob

This knob adjusts the brightness of the characters on the screen. The
characters on your screen get brighter when you turn this knob clockwise.

2-2
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Power cord socket

Video cable connector

Video cable

Power cord socket

This socket is used for plugging-in the power cord whose other end will be
connected to a power outlet.

Video cable connector

This connector is used for plugging-in the video cable.

Video cable

This cable connects the video element to the logic element.
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Chapter 2. Component description

Logic element

Drawer for

7/

Keyboard cable connector

operator document

Logic light
Test/Normal switch Cartridge slot

Keyboard cable connector

This connector is used for plugging-in the keyboard cable.

Cartridge slot

This slot is not used at the present.

Test/Normal switch
This switch is used to set the display station to the test mode. In test mode, a

test pattern appears and the display station is logically disconnected from the
host computer to perform an offline diagnostic test.

Logic light
This light tells you the present operating mode (test or normal) of the display
station. The light blinks when the Test/Normal switch is set to Test and the

logic element is functioning correctly. It stays on when the Test/Normal
switch is set to Normal.

Drawer for operator document

This drawer is used for storing the /BM 37164 ASC/I Color Display
Station-Operator Reference and Problem Solving Guide.

2-4



Auxiliary port

Main port

Audible-alarm volume control knob

Video cable connector

Main port

This female port is used for connecting a communication cable coming from
the host system or a protocol converter, or a modem cable coming from a
modem. It uses an RS-232C or an RS-422A communication interface.

Auxiliary port

This female port is used for communicating with an auxiliary input/output

device such as another display station, terminal, or a printer. [t uses an
RS-232C communication interface.

Video cable connector

This connector is used for plugging-in the video cable.

Audible-alarm volume control knob

This knob is used to adjust the volume of the audible alarm, which sounds
under program control to alert you to certain preset conditions. You can
adjust the volume of the alarm by turning the knob:

e Clockwise to increase the volume
e Counterclockwise to decrease the volume.

2-5



Chapter 2. Component description

Keyboard

Angle adjustable legs

Coiled cable

Removable key caps

2-6

Adjustable legs on the bottom of the keyboard allow you to change the angle
of the keyboard.

This cable allows the keyboard to be moved and operated away from your
desk.

Some of the key caps can be removed with the key cap removal tool to form a
new keyboard layout.



Chapter 3. Keys and messages

This chapter describes the function of the keys and the messages
that appear in the operator information area (the bottom line of the
screen).

Keyboard keys  3-2

Operator messages  3-30
Normal mode
Machine check
Test mode
Select mode
Define function mode
Change keys mode
Host message mode

3-1



Chapter 3. Keys and messages

Keyboard keys

OO ()

This section describes the function of the keys on each keyboard. Shown
below is the 102-key keyboard with the typematic keys shaded. Typematic
keys are keys that will repeat an action (such as perform the same function or
display the same character) for as long as you press down the key.

3-2

The function of the keys described in this section are functions performed in
block or character mode except when specified as echo mode. These
functions are local functions of the display station. A summary of the
functions and the codes transmitted by each key is listed at the back of this
chapter.



Alphanumeric keys

0 0088 6000 8006 608

SARAARAARARANR () V() ))
) Ol 05
~aatas S

[ L0
nm ey
w- 1 EE0 (8

Enters the alphabet, numbers, symbols, and punctuation marks

The alphanumeric keys are used for entering the alphabet, numbers, symbols,
and punctuation marks as on an ordinary typewriter. To get their upper-shift,
use them with the Shift or Caps Lock key. All alphanumeric keys are
typematic. You can also use the alphanumeric keys to display the aiternate
characters that you loaded from the host system by pressing the Alt Chr key.

When the cursor reaches the last character position of a field preceding a
numeric and protected field, it automatically skips the field attribute character
of the numeric and protected field, as well as that field. It reappears at the
head of the next unprotected field. This function is called the auto skip
function.

Alternate character (Alt Chr) key
8 8660 00268 BAA0 A00

ACORCROACHNA ) (AR BAAA :

SO 08 fong ap i
Sieavesaeasse= ey

o PR A ] oo

Enables the use of the alternate characters that you defined for
your own purpose

This key enables you to use a symbol (alternate character) that you defined
for your own purpose. When you press this key, ALT is displayed in the
operator information area indicating that you are in the alternate character
shift. To use an alternate character (a maximum of 94 characters), it must first
have been loaded from the host system using the Load Alternate Character
command and must have been assigned to a key.

When you press an alphanumeric key with an alternate character assigned,
that alternate character will be displayed on your screen. If no alternate
character is assigned, the original character on the keyboard is displayed. ALT
disappears from the screen when you press this key again and the display
station returns to the original state. For instructions on how to load these
alternate characters, refer to “Commands and responses” in Chapter 5.
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Chapter 3. Keys and messages

Alternate cursor (Alt Csr) key

g G

3-4

(Press and hold)

Selects from among four types

You can use this key to change the cursor to one of four types:
Underline without blinking

Underline with blinking

Block without blinking
Block with blinking.

And the last cursor type you were using is stored in the display station. The
figure below shows an underline cursor on the left, and a block cursor on the
right.

The underline cursor is always displayed in white while the block cursor has
an inverted foreground and background color.

The underline cursor on a double-width character is twice the width of a
normal cursor; and for a block cursor on a double height/width character, is
also double the height/width of a normal block cursor.



ASCII control character keys

00000 0000 6000 000
QIIIIIIIIHBBB4 L0005

_AGGARAAREA |\ - IQG
.
3 D D 223 !‘_J@

Generate an ASCIl control character code when pressed together
with the Ctrl key

The above keyboard layout shows the keys that generate an ASCII control
character when used together with the Ctrl key. The labels in the unshaded
portion are not actually engraved on the front of the keys.

For more information on the control characters, refer to Chapter 5.

<—Backspace key

A GRA0 AAA0 6000 060
SORCRROEORORnmm 050 R0
PR R e !!

e EOEOORE aes
AOAOERRRRRE Y B GO0
DD R a0

Moves the cursor to the left one position at a time

The <—Backspace key performs the same function as the cursor left ( <)
key.

Break key

0 0000600 202 00
CJIDEJBQIIBII.ID 206 9000
Dﬂﬂ D ﬂﬁﬂ@ﬁ ase %%@G - ;’;‘; -

s
@ DL D B v

Generates the break signal when the display station is operating in
PRTS or IPRTS mode

When the display station is running in PRTS mode, this key generates the
break (space) signal for 170 or 500 milliseconds, depending upon the Break
Signal option in the Setup menu or the Set Control command from the host
system.

3-5



Chapter 3. Keys and messages

Cancel key

Y e

-001-,109‘,,1

[ 1 [N ) A J\ i K
RV aY -
[ h_JDl 1@ 1_1 z/ o i f
- .Ll 1 ! \4 e ja@ ' \er (PreSS and ho'd)

Caps Lock key

When the display station is not in PRTS mode, the audibie alarm sounds and
INVALID KEY is displayed in the operator information area.

Notes:

1. The Break key is effective in RS-422A or echo mode regardless of the
mode setting.

2. If RS-422A or echo mode is specified, the display station operates in
PRTS mode regardless of the mode setting.

‘ o
- =

Terminates data transfer to a host system, printer, terminal, or
another display station, and resets the KEYS LOCKED status

You can stop the data transfer to the host or a printer by pressing this key
after:

® The Send or Print key was pressed.
® The display station received a Read or Print command.
e The auto-send function began running.

The cursor returns to the position before the data transfer and the display
station sends an ASCIlI CAN code and a turnaround character to the host
system.

When you press this key after data has been sent to the host, and the Lock
KBD and Keep MDT option is on (KBD stands for keyboard, and MDT for
modified data tag), the host regards the Reset KBD and MDT command as
being received. Therefore, the CAN code is not transmitted to these devices.
This key also resets the key-locked, the auxiliary-device-not-ready, or the
auxiliary-busy status when the keyboard is locked by a host command. It
then erases the KEYS LOCKED, AUX NOT READY, or AUX BUSY message on
the screen.

(3 0000 0000 0000 000

OOCORORNONR0ONC Y 000 0000
O RO O 000 00N l
@%@@.PP.“PPF Niass
Oy—— 1 canr

3-6

Locks the keyboard in upshift

When you press this key, CAPS appears in the operator information area and
the alphabetic characters entered from the keyboard are converted to
uppercase characters before being displayed (in character or block mode) or



transferred (in echo mode). CAPS disappears when you press the Caps Lock
key again.

Change Keys key

0 0000 8000 (00 0N0

OOOOOCOOOOOON ) OO0 B0E0 - -
IO ) 00 @III -

. IEIDII@@IBII.;@j H {:3

?@D@%MB- 2 @.%B (Press and hold)

Enters change keys mode

This key is used for rearranging the keyboard layout. For further information,
refer to “Changing keyboard functions in Chapter 4.

Clear key
0 BA08 6060 AAAA COR
Dll@@l@@@@@@l- C OO0 0000
(ORAHAEAOOAAAACT B0N ONN
FOBEEE00R0E

@@.B B@@@Q@ a g@
I
] @ H AO0RED ..
Clears and sets to nulls the active page in which the cursor is
located and sets the cursor address to the first character of the

page
When you press this key:

o The active page (including all attribute characters) in which the cursor is
located is cleared to nulls.

e The cursor address is set to the first character position of the page, but the
buffer address remains unchanged.

® The Clear response is sent to the host at the same time.

The line attributes are also cleared.

e The column tab stops are cleared.

Control (Ctrl) key
AEE6 A8A0 A86A

BEOCARCHACAAE) (G (RN
COAREAAAARHE0E R0 g@@@ -

sl
a I £3 @@9 @

Allows you to select the function indicated on the front of a key

When you press this key, the functions shown on the front of keys are
initiated and CONTROL is displayed in the operator information area.

3-7



Chapter 3. Keys and messages

Cursor up/down/left/right ( T , ‘ , - ,— ) keys

R Y Y R A AN Y Ve N \g
O J!_!LJV"!D&J’ 2(»

B
N 'LJL F | I_!L 4 R
VAP AR
n_’l nJuun S _;._Lul

lv K 2SR

[\[wrﬂ o

. - )LJLJELJD\_!z_)L LJ[ -

[ o [ A

Move cursor up, down, left, or right

When you press the cursor up (? ) or cursor down ( L ) key, the cursor moves
up or down one line.

When you press the cursor left (=—) or cursor right (— ) key, the cursor
moves one column to the left or right.

Each key can cause the cursor to wrap as shown below:

P

~ y R
- .

Horizontal wrapping always involves a vertical movement; that is, the cursor
moves to the next or the preceding line.

Horizontal wrapping is affected by the setting of the Line Wrap option:
® When you press the cursor left ( =— ) key while the Line Wrap option is
on, the cursor moves to the last position of the bottom line of the viewport

after it reaches the top position of the viewport.

® When you press the cursor right ( — ) key while the Line Wrap option is
off, the cursor moves to the first column of the current line.

Vertical wrapping is not affected by the setting of the Line Wrap option.
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Define function (Def F) key

B 00000000 000 0

COCO00OOOO000C S 000 )
aessassssrssemlans 3%8%

’UIGDQDDDQDG@D
DDDOOQQDDDIE St eeh
DA e teien i

. z

(Press and hold)

Enables the redefining of the function keys

You can redefine the function keys by using this key. The default setting is
assumed until you reprogram the function keys. The validation test for the
codes that you store in each Function key is not performed until its function is
invoked by the keyboard. For further information on how to use this key, refer
to the section on “Defining Function keys” in Chapter 4.

DEL key

0 00LE BAA6 BAAN /RN

AOON0ACACARAN - 080 0A00
O o080 oD
%%%9%%%%‘@-9% Msics
s galtrelmsl

+ 6

{Press and hold)

Sends the ASCIl delete character (DEL) to the host

When you press this key:

o In character mode, this key sends the ASCII delete character (DEL) to the

host system.
® In block mode, INVALID KEY is displayed in the operator information area.

e In block-transparent mode, the DEL character (74 ) is displayed.

Delete key

(B BH6E 8060 8888 68

BOAACOOACGANCAC ) QA CAAH
CROOOACOO0CEY | 800 @B@@
%%%@@@@B@B@ﬁ

' E—— R I@@ H@D

!!

Deletes the character in an unprotected field or unformatted page
at the cursor position.

When you press this key, the graphic character identified by the cursor in an
unprotected field or unformatted page is deleted. The cursor does not move,
and the MDT bit is set to 1. All remaining characters to the right of the cursor
in the same line (or the same field, whichever ends first) move one character
position to the left. The last character position of the line (or the field) is
filled with a null. If the unprotected field or unformatted page has more than
one line, characters in lines other than the one identified by the cursor are not

affected.

When the cursor is located at an attribute character position or in a protected
field, this key causes the audible alarm to sound, and WRONG PLACE is
displayed in the operator information area. In this case, no character is
deleted, the cursor does not move, and the MDT bit is not set.
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In echo mode, no local function is performed. The Delete Character response
is transmitted to the host.

+ @

(Press and hold)

Delete line (Del Ln) key

Deletes a line on which the cursor is located
This key deletes a line identified by the cursor.

If the page is unformatted, all preceding lines are moved up one line and a
new null line is created at the bottom of the page.

If the page is formatted, the last characters of a line in an unprotected field are
cleared to nulls and the MDT bit is set to 1.

If an attribute character is located in the cursor line, or if the current field is
protected, the audible alarm sounds, and WRONG PLACE is displayed in the
operator information area.

In echo mode, the Delete Line response is transmitted to the host system;
however, no function is performed.

Note: |f a double-height line is deleted, two single-height lines will be
created.

Enter key

2ERE0 0000 A008 000

SEEOENCREREE0E 3 (88 8000 ner

ORI BB@BQBD HEE 0000

COOERR EE0E)

ﬂ@@@“@@@@@(’:l B HE

. _ CAE00 00
Transmits data from the active page to the application program or
works like the Return key

This key performs the same function as the Return key, the Send key, or the
Send Line key, depending on the Return Key and Send Line options.

Erase input (Er Inp) key
28600 COEA H0A6e 004

gegseesseasasanlas Jopan
CEOREOOHER0RE Y 08 8000 r_{};u
asETTssssss e aaae
?(%@@@D.@“-@L; be SQ%;‘ (Press and hoid)

- - CaEEE T N

Erases all characters except those in protected fields from the top
of the page to the end of the page



When you press this key in an unformatted page, characters (except tab
stops) are changed to nulls. The cursor moves to the home position.

When you press this key in a formatted page, all unprotected character
positions are changed to nulls. The cursor moves to the first unprotected
character position in the page and the MDT bit is reset to O at all unprotected
fields.

If there are no unprotected fields, this key does not change any character, and
the cursor moves to the first character position in the page.

Erase to end-of-field (EOF) key
A B80AE AL OAAA /0N

ARNAREARANAGO T A0 0000
gEReereteiEalis
Bissstassavinasbanalttis Q

EEEE
@@I@@@B@@Q@- B8
L OE——32 5601 E)%

Erases data from the cursor position to the end of a line or field

If you press this key in an unformatted page, all characters from the cursor
position to the end of the line in the page are changed to nulls; however, the
cursor does not move, and the tab stops are not cleared.

If you press this key when the cursor is in an unprotected field of a formatted
page, all characters from the cursor position to the end of the line or to the
end of the field (whichever occurs first) are changed to nulls. As a result of
this erase operation, the MDT is set to 1; however, the cursor does not move.

If you press this key while the cursor is located at a field attribute character
position or within a protected field, the audible alarm sounds and WRONG
PLACE is displayed in the operator information area.

Erase to end-of-page (EOP) key

8 8000 0860 80080 £08)

OOOORRECA0CONY 1 A0 CAAN

(OOAEREEA00RE S B BEEO °"' cﬂ;
ﬂl@@@@l@l@@@- 99@

Erases all characters except those in protected fields from the
cursor position to the end of a page

If you press this key in an unformatted page, characters from the cursor
position to the end of the page are changed to nulls; however, the cursor does
not move.

If you press this key in a formatted page, all characters in an unprotected field

from the cursor position to the end of the page are changed to nulls; however,
the cursor does not move, and the MDT bit is unaffected.
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Escape (ESC) key

ESC

2 K

. Jv !x_}L_ﬂ_L_JL }uux_h s
= Na?!

B S _jL!r [

Generates the ASCIl escape code

When you press this key, the ASCIl escape code is generated. This is the first
character of an escape sequence (ESC key plus appropriate alphanumeric
key). The ESC sequences are commands to perform specific functions other
than the ASCII control functions. For more information on ESC sequences,
refer to “Commands and responses” in Chapter 5.

Function (F1 - F24) keys
" AAA0 0A0E 0888 (V1

.II

R o A ) (Y
COORRRROEY Y Qﬂﬁﬂ

D-II[M}B@BBMZ ' }

DQE@
SIS RN A

Transmit an escape sequence to the host system or generate a user
defined character string

The 12 function keys each have 2 functions, a function in lower shift and a
function in upper shift totalling 24 functions. Keys F13 through F24 are
activated on the F1 through F12 keys with the Shift key. If you have not
redefined a Function key yet, the following escape sequences will be

generated:
Lower Shift Upper Shift
F Key Sequence F Key Sequence
F1 ESC.a F13 ESC.la
F2 ESC.b F14 ESC.Ib
F3 ESC.c F15 ESC.lc
F4 ESCd F16 ESC.ld
F5 ESC.e F17 ESC.le
F6 ESC.{ F18 ESC.HH
F7 ESC.g F19 ESC.l.g
F8 ESC.h F20 ESC.l.h
F9 ESC.i F21 ESC.Li
F10 ESC, F22 ESC.lj
F11 ESC.k F23 ESC.l.k
F12 ESC.I F24 ESC.1I

If a function key has been redefined, the function stored in the display station
is performed. For details on how to redefine these function keys, refer to
“Defining Function keys” in Chapter 4.
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Hold key
B 688608 8600 B@@@

Stops screen updating from the host during normal operation

When you press this key during a normal operation, data on your screen
remains displayed, and the host system cannot update the screen. The display
station will keep the subsequent outbound data stream in the line buffer and
the passthrough operation is suppressed until this key is pressed again. if the
line buffer fills up while update is disabled, a line buffer overrun will occur.
The pacing (XOFF/XON) function should be enabled to avoid the buffer
overrun. For more information on pacing, refer to Chapter 5.

Home key

B BEE6 AR08 ARA0 BEA
Ql@@@@@@@@@@@- Spjs SpaRas
T
-@@@@@BB@BBE 8 E60

B — X (3EB6 0

Moves the cursor to the first character position of the page

When you press this key, the cursor moves to the first unprotected character
position of the current active page.

Insert key
8 8260 A805 8558 80
CEORCRREREOEEN- ) 800 000
CISEEEERAARANAC B0 0000 H
HEEOEOEOR0R CEEE
-lE@lBlllIII[:? SN

() O — — ¥ 8000

Places the keyboard in the insert state and allows characters to be
inserted in a field

The function of this key depends on the Line Wrap and the Insert Character
Key options.

If you press this key when the Line Wrap option is off, the display station
enters the insert character mode. In this state you can insert characters only
up to the end of the line.

If the Line Wrap option is on, characters will be shifted to the next line. In an
unformatted page, the insert character operation stops at the end of the page.
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If the Insert Character Key option is off and you press this key, you enter the
insert character state. To exit from this state, you must press either a send
(Send, Send Message, or Send Line) key, a PA key, a Function key (except
when a Function key has a predefined data stream), the Clear key, the Insert
key, or the Reset key. You can insert characters only when the cursor is
located in an unprotected field having a null character either in the character
location identified by the cursor or in any character location in the field
beyond the cursor. The character formerly occupying the cursor location and
all remaining characters within the field (except for null characters) are shifted
one character location to the right. If the location identified by the cursor at
the time of the insert operation is a null, character shifting does not occur and
the MDT bit is setto 1.

When you press an alphanumeric key after all characters at or beyond the
cursor in the field (from the current cursor position to the end of the page for
the unformatted page) have been overwritten, or if there are no more null
characters in the field, the audible alarm sounds and WRONG PLACE is
displayed in the operator information area.

When you press an alphanumeric key when the cursor is located at an
attribute character position within a protected field, the audible alarm sounds
and WRONG PLACE is displayed in the operator information area. If a field
has more than one line of characters, the character at the last position of the
line is shifted to the first character position of the next line.

In echo mode, INSERT is displayed and no other function is performed at
this point. After that, the Insert Character response is sent to the host
whenever an alphanumeric key is pressed.

In character mode, INSERT is displayed and no other function is
performed at this point. After that, when an alphanumeric key is pressed,
the insert operation is performed in the same way as described above and
the Insert Character response is sent to the host.

If the Insert Character Key option is on, the space code is inserted but the
cursor does not move. In echo or character mode, the following sequence is
sent to the host.

ESC.P.sp.BS <------ Backspace code

Insert line (Ins Ln) key

Y I Y R Y VNPV
RO T8 (R SR
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(Press and hold)

Inserts a line, depending on the options used

When you press this key, the line that contains the cursor is replaced with a
line of null characters. Data in the current line and in the remaining lower
lines (including the null character lines) move down one line.



Jump key

If there is more than one line of null characters in an unprotected field, the last
null line is lost.

If there are no null character lines, the audible alarm sounds and WRONG
PLACE is displayed in the operator information area.

If the page is formatted, the insert line operation is limited to the current
unprotected field.

The current unprotected field must have at least one line of null characters.
As a result of the insert line operation, the MDT bit is set to 1, and the cursor
moves to the first character position of the newly created line. If the cursor is
in a protected field or if there is an attribute on the cursor line, the audible
alarm sounds and WRONG PLACE is displayed in the operator information
area.

In echo mode, the Insert Line response is transmitted to the host and no local
function is performed.

Note: As a result of the insert line operation, a line attribute with the same
characteristics will be created at the cursor location.

0 8A0[ BHAN BLAA A0

@ESARRARRRARAGRIEaRY 809
CRROROIRD) 0A0 6000 ! “””!
BB@@@@ Q@Q@

D@@B@@@
s 108 I%B

00000000 — )

Line feed (LF) key

Moves the cursor to the next partition

When you press this key, the cursor moves from the viewport of the currently
activated partition to the viewport of the partition with the next higher
viewport identifier (VID) value on the same screen. If no higher VID value
exists, the cursor goes to the viewport with the lowest VID value. The page
and partition associated with the viewport to which the cursor moves become
the active page and partition. - The cursor is placed at the current cursor
address (CCA) for that page/partition. If only one viewport exists on a screen
(viewport type = 1), this key has no effect.

8 5680 9008 80890 68

T ) . =

(SISEEESa RS
@@B@@@B@B@@-

R — @O @@@ = (Press and hold)

Advances the cursor to the next line

When you press this key, the cursor moves to the next line of the page if the
ASCII LF option is off, or to the first position of the next line if the option is
on.
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If you press this key when the cursor is at the bottom line of the page or
viewport, and the Scroll option is on, the cursor moves to the first character
position or to the same column position of the newly created bottom line. f a
page is formatted, the scroll function is suppressed and the cursor wraps to
the top line.

Line Draw key
0 TR G T D

mxnmcu- ATIEast
OOECEOOHTT O -! 2 !!

- R
M BRENSRE S
' (0 4‘3(1.' ﬂd‘:‘ (Press and hold)

Locks the numeric keypad keys in line drawing shift

When you press this key, the keys in the numeric keypad operate as line
drawing keys for making charts and graphs. To get the upper-shift line
drawing functions, press and hold the Shift key. Press the Line Draw key
again, to return to the original numeric shift.

Local key
O 0000 2000 0000 000
COOOOCOOOOOCA T oa0 00R0
DDDDDDOD@IQEF S0 0008 - q’}. .
S@OII.I@III@D (0
a U L e

Terminates communication between the display station and the
host system

When you press this key, communication stops between the display station
and the host system. LOCAL appears in the operator information area. The
display station can perform any keyboard-display operation but cannot transfer
or receive data, except to receive and respond to the Read Status command
from the host.

The display station returns to the previous state when you press the Local key
again.

Message (Msg) key
_ SDBE OEEG 0000 000

OO0 S 000 OO0

Q.Q.I.DQQQ@L 00 OO o ;;G; Pese
0 AR ) . C000

DDL@ L‘%Qgtff HF QQ@P (Press and hold)

Displays a host message in the operator information area

This key is used to replace the operator information area with a host message.
When the display station receives a host message, the leftmost area (which
will then be indicating a mode -for example, ECHO, CHAR, BLOCK, LOCAL,
DEF F, etc.) starts to blink. Press this key, and the message will be displayed
in the operator information area. The message will be stored in your display



station until it receives the next message. You can see the host message
again by pressing this key.

Numeric keypad keys

giessalarasjeasalens

COCOOEEOOOOONT OO0 000
aftetaaacsrasrmenay | |
SNSRI ES I Illl
arerIraes ﬂﬁm E
SEN QQ -l

Used to enter numbers, superscripts, subscripts, and to draw lines

If the display station is not in line-draw, superscript, or subscript shift, the
numeric keypad generates the numeric codes.

If the display station is in superscript or subscript shift and SUPERSCRIPT or
SUBSCRIPT is displayed at the bottom of the screen, the numeric keys
generate the respective superscript or subscript characters.

If the display station is in line-draw shift, these keys are used for drawing lines
and boxes.

Program attention (PA1 - PA3) keys

O B0AA OAEO RO BEN H

l@@@@@@@@@@@@@ 000 000 2=
OROEEEEHE0A0) 000 A0AN .4];. -

ﬁmm@m@mm@m 00e0

9@@@&%@@ ﬁ%ﬂ FWT (Press and hold)

Transmit an escape sequence to the host system
When you press a PA key, the following escape sequences are generated:
e ESC.I.m, when you press the PA1 key

e ESC.!l.n, when you press the PA2 key
e ESC.!o, when you press the PA3 key.
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Page key
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Moves the cursor to the next page

When you press this key, the window of the currently activated page advances
to the page with the next higher page identifier (GID) value. If no higher GID
value exists, the screen displays the viewport of the page with the lowest GID
value. If only one page exists, this key has no effect.

Print key

0 00O 000 0RO S

2eas OO ) B0 0080
AN e hen e

YOO A 600
sl

Sends the screen image to the auxiliary port

When you press this key, the entire viewport, screen, or page image is
transferred to the auxiliary port. The area transferred depends on which Print
option you selected on select menu 3 or you specified by a Set Control 7
command. The cursor does not move.

Note: The line-draw symbols, subscripts, superscripts, alternate characters,
and field attribute characters are converted to space code (hex '20") on the
printer.

Print Line key
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Sends the contents of the cursor line to the auxiliary port

When you press this key, the line that contains the cursor is transferred to the
auxiliary port. The cursor does not move.

Note: The line-draw symbols, subscripts, superscripts, alternate characters,
and field attribute characters are converted to space code (hex '20’) on the
printer.



Print message (Pr Msg) key
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(Press and hold)

Sends data from the position specified by the send mark ( g ) to
the cursor position, to a printer

When you press this key, the data from the first character position below the
line specified by the send mark ( § ) to the cursor position is transferred to
the auxiliary port. For example, to make a printout:

1. Position the cursor to any point one line above the data from where you
want to start printing.

2. Display the send mark ( (y ) at that location by pressing the ESC key and
then a capital E. This is the Write Send Mark command.

3. Move the cursor to one character after the data you want to stop printing.

4. Press and hold the Ctrl key, then press the Pr Msg key. The data you
specified will be printed. The cursor and the send mark do not move.

If no send mark is found, data is transferred from the top of the screen to the
cursor position. If the send mark is located after the cursor position and there
is more than one field attribute character, the operation always wraps.

Note:

The line-draw symbols, subscripts, superscripts, alternate characters,

and field attribute characters are converted to space code (hex '20°) on the

printer.

Reset key
2 EEAAE A0R0 ABEE B8R
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ERENSRECSE00 Sy RAYS ll@@
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Resets the superscript and subscript shift conditions, the insert
mode condition, and also some error conditions

This key is used to erase the error/status indications in the operator
information area. After you press this key, the error/status indication is either
erased or the condition with the highest priority is displayed in the operator
information area as a reminder.

This key also resets the superscript or subscript shift status and the insert

mode.
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< Return

Setup key

SO000 0000 D000 0

key

Moves the cursor to the next line or to the first unprotected
position after the current line

When you press this key when the cursor is in an unformatted page, the
cursor moves to the first character position of the:

¢ Next line (NL function), if Auto LF is on and CR/CR-LF is set to CR.

e Third line (NL plus LF function), if Auto LF is on and CR/CR-LF is set to
CR-LF.

® Current line (CR function), if Auto LF is off and CR/CR-LF is set to CR.

e Next line (NL function), if Auto LF is off and CR/CR-LF is set to CR-LF.

If you press this key when the cursor is at the bottom line of the page and the
Scroll option is off, the cursor moves to the top position instead of the next
lower line, or to the first character position of the second line instead of the
third line.

If you press this key when the cursor is at the bottom line of the page and the
Scroll option is on, the cursor moves to the first character position of the
newly created bottom line. If the page is formatted, the scroll function is
suppressed. The scrolling-up varies by the following conditions.

If Auto LF is on and CR/CR-LF is CR, then one line will scroll up.
1f Auto LF is on and CR/CR-LF is CR-LF, then two lines will scroll up.
If Auto LF is off and CR/CR-LF is CR, then no lines will scroll up.
If Auto LF is off and CR/CR-LF is CR-LF, then one line will scroll up.

In the formatted page, the operation of the Return key depends on the Return
Key opticn.

e |f the Return Key option is on, this key operates in the same way as the
unformatted page.

e If the Return Kev option is off, this key moves the cursor to the first
unprotected character position of the next line. If the page has no
unprotected fields, the cursor is repositioned to the top of the page.
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(Press and hold)

Enters setup mode to update setup values



This key is used to set up the communication conditions and terminal |D.
When you press this key together with the Ctrl key, the Setup menu appears
on your screen and you can select your setup conditions. For details on how
to use this key, refer to “Changing SETUP menu values” in Chapter 4.

Select key

1 BEOA AOAM A8AE 88N

AR B A

AT B

A B3 2688 @@@
Enters select mode to update select values
When you press this key, the Select menu appears. This menu is used to set
the operating conditions of your machine. For details on how to use this key,
refer to “Changing SELECT menu values” in Chapter 4.

Send key
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Sends data to the host system, depending on the operating mode
and options

The function of this key depends on the operating mode and the Send Line
option of your display station.

When you press this key in character or echo mode, the display station
transmits only the AID code and a turnaround character to the ho