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WARNING
Dangerous voltages are present within all Xycom Industrial
Terminals. These voltages will linger after all electrical power is
turned off. Use caution whenever the unit is opened. Avoid
touching high-voltage areas within the terminal. Do not work alone.

WARNING
The FRAGILE Cathode Ray Tube (CRT) is exposed when the front
panel is opened. Wear safety glasses to protect eyes in case of
accidental breakage of the CRT. Internal coating of CRT is

extremely TOXIC. If exposed RINSE IMMEDIATELY and consult
a physician.
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Chapter 1 - INTRODUCTION

1.1 INTRODUCTION

* The 2000 Series OIL firmware are software upgrades that are installed into Xycom’s 2000
Industrial Workstation. These firmware upgrades bring to the 2000 Industrial Workstation
Operator Interface Language (OIL). OIL is an easy-to-use programming language, designed to
simplify the creation and enhancement of screen displays for industrial applications. OIL
allows you to set character attributes, position the cursor, draw boxes and lines, manipulate
data registers, clear a line or the screen, execute other program blocks from within a program,
make decisions, repeat an operation, and much more. OIL also allows the workstation to
communicate with a wide range of Programmable Logic Controllers (PLCs), provides a time-of -
day clock, and 126 Kbytes of program memory.

Most of the firmware options give access to the data table area on a specific PLC via OIL. The
firmware interfaces with the individual PLC or network of PLCs via a direct connect.
Protocols and commands for these firmware options are discussed in the appendices.

The Xycom 2000 Series has many firmware options available¥*, such as:

Operator Interface Language (OIL)
OIL/Allen Bradley Data Highway
OIL/Modicon MODBUS
OIL/Westinghouse

OIL/General Electric Series 1/Series 6 CCM Port
OIL/Square D SY/MAX
OIL/Texas Instruments 305
OIL/Siemens

OIL/A-B T3

OIL/TI 405

OIL/Omron

OIL /Mitsubishi

OIL/GE Series 90

OIL/TI 500/505

® & ¢ ¢ ¢ ¢ ¢ ¢ ¢ 06 O O 0 o

*Firmware options are always being updated. Ask your Xycom representative
for details.

These firmware upgrades provide the 2000 Workstation with memory, communications, and

programming capabilities. Each workstation is shipped with 126 Kbytes of battery-backed
CMOS program memory.

1-1
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1.2 ABOUT OIL

OIL programs allow easy formatting of the screen displays for a specific application. A single
OIL program could be used to format several complete screen displays, or a single screen
display could have portions formatted by several different OIL programs. There need not be
a one-to-one relationship between screen displays and OIL programs. The simplest OIL
program consists of a sequence of displayable characters. When such an OIL program is
executed, the characters stored in the program are just displayed on the screen.

The program memory feature allows full screen editing, program execution, program copying,
and OIL program transmission capabilities. The program memory provides room for up to 255
program blocks. A program consists of sequences of displayable text and graphic characters
combined with OIL commands.

A 2000 Workstation with OIL is very versatile because a program block can do much more than
display previously entered data and figures on the screen. In the course of execution, a
program block can read data directly from the serial ports, data registers, the keypad, or the
keyboard. It can then arrange this data in any way and display it on the screen. This allows
a screen display to be constantly updated based on data being received by the workstation.

A host computer can have its data displayed simply by sending new data to the workstation,
which can read the new data, send it, format it, and flash it on the screen. Since the
workstation now handles all the logic of interfacing with the operator, the host computer can
focus on what it does best -- handling the logic of its process or machine control.

In addition, execution of a program block can write data to the serial port. Execution of such
a program block can be initiated from the keyboard, from the optional touch screen or keypad,
from the host computer, or from another program block.

500 sixteen-bit data registers are provided (up to 9999 extra registers can be selected from the
configuration menu) to hold any data, such as current process variable values, set points, valve
position, and/or motor speed, etc. These additional registers can hold the same kind of
information that other annunciator systems require, such as panel lights, meters, and simple
message display units, for presentation to an operator. Likewise, registers can hold operator
input data that otherwise would have required thumb wheel switches and push buttons.

Included in the data register architecture are several dedicated registers which provide time
and date data from the on-board clock/calendar, and status of all the keypad, keyboard, touch
screen, and serial port data buffers.

The PLC interface occurs through the primary serial port. This leaves the secondary serial port
available to connect to a printer or computer.

1-2
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1.3 MANUAL STRUCTURE

A brief overview of the content of the chapters in this manual is shown below.

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Appendix A¥*

Appendix B

Appendix C

Introduction: an introduction to Xycom’s 2000 OIL firmware, including
functional and environmental specifications

Installation: instructions for installing OIL firmware onto the 2000
Industrial Workstation

Basic Concepts: an overview of the OIL menu structure, including
backup/restore

Operator Interface Language (OIL): a descriptive list of the OIL
commands, including examples for each command and sample programs

Programming: examples of how OIL commands can be used together in
typical applications

Remote Commands: a descriptive list of serial remote OIL commands

Saving/Loading/Verifying Oil Programs: instructions describing how to
save, reload and verify stored screens using the IBM PC

2000-XX: information specific to a particular PLC interface firmware
option, including commands and pinouts

OIL Commands: lists OIL commands by section and function and defines
syntax terms

Touch Screen: lists codes returned by touch screen zones when OIL
firmware is installed and touch screen OIL commands

* Only the appendix that discusses the shipped firmware will be included in the documentation

package.
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1.4 FIRMWARE SPECIFICATIONS

The following specifications are for the 2000-XX firmware option (OIL). Communication
specifications for other firmware options are given in the appendices.

Serial Ports (2)

RS-232C or RS-485 interface

Baud rates 300, 600, 1200, 2400, 4800, 9600, 19.2K
Full or half duplex

Signals supported:

TD, RD, RTS, CTS (both ports)

DTR, DCD (primary port only)

. RTS/CTS or XON/XOFF handshaking

e & o o

Program Memory

U 126 Kbytes (RAM) or 96 Kbytes (ROM) and 32 Kbytes (RAM)
J Battery backed
] 255 program blocks

Time-of-Day Clock/Calendar

. Separate hour, minute, second, year, month, date, and day of week registers
U Accuracy: +.001% @ 25°C
. Drift: +.001%, -.012%
0°C - 50°C
L Automatic leap year adjustment
[ Battery-backed

1-4
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Operator Interface Language

® & & ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ 0o o

Built-in full-screen editor

Immediate program execution -- no compiling

Data transfer among:

-- host computer

-- keypad/keyboard/touch screen

-- data registers

-- serial port

Storage of all message text and attributes in battery-backed memory
Arithmetic operations (add, subtract, multiply, divide)
Decision-making (IF) and looping (GO) commands

Sub-program nesting

Screen formatting commands

Logical functions (AND, OR, XOR, NOT)

Time, date, day of week data registers

Programmable pause for timed displays

Program execution controllable from workstation or host computer
Built-in diagnostic self-tests

Program back-up and loading

Automatic start-up of user-specified program upon power-up or reset
Help screens

Data Registers

Security

Diagnostics

Status Lines

500 16-bit registers, (11 dedicated)

Selectable placement in battery-backed memory
Internal and external access

Up to 9999 extra data registers selectable

Selectable lockout of configuration
Optional password protection

Power-up confidence test
Individually executable tests

Menu selectable from 0 to 24 status lines

1-5






Chapter 2 - INSTALLATION

2.1 INTRODUCTION

The standard version of the Xycom 2000 Industrial Workstation consists of a CRT assembly,
a power supply board, a controller board, and a 2000-01 firmware chip (for base terminal
emulation). Installation of OIL firmware is simply a matter of removing the 2000-01 firmware
and replacing it with the OIL firmware. This chapter provides instructions for installing the
OIL firmware onto the 2000 Industrial Workstation.

When operating the 2000 Industrial Workstation with OIL firmware, screen programs may be
placed in ROM. To store screens in ROM, a 128 Kbyte EPROM chip must be installed on the
controller board. Instructions for accessing the controller board and installing an EPROM chip
are also included in this chapter.

NOTE
These instructions are for installing the OIL firmware and EPROM
chip only. Be sure to follow the complete hardware and firmware
installation procedures included in Chapter 2 of the 2000 Industrial
Workstation Manual.

2.2 BACK PANEL

The back panel of the 2000 offers access to the ports, the power assembly, jumpers, switches,
and the firmware socket. Figure 2-1 on the next page shows the back panel of the 2000
Industrial Workstation, with the cover plate removed.
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DIPSWITCH
Y
SEC.
PRINTER PORT BaBAREA u . E = SERIAL
£ i PORT

&= [ =

] PRIM.

E SERIAL

SERIAL KYBD 4 PORT
<> PARALLEL KYB /
= | 2
/ /
POWER AC POWER
FIRMWARE JUMPERS SWITCH RECEPTACLE

SOCKET

Figure 2-1. 2000 Back Panel

2.3 FIRMWARE INSTALLATION

_All 2000 Industrial Workstations are shipped with the 2000-01 (base terminal) firmware
installed. To install an OIL firmware chip, follow the instructions below.

WARNING
Never attempt to open any piece of equipment without
disconnecting all external power sources.
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CAUTION
Back up screen programs prior to changing the firmware. Existing
screen programs are cleared upon power up whenever upgraded or
different firmware is installed.

Turn of f power to the terminal and remove the power cord.

Remove the cover plate from the back panel of the 2000 by loosening the two screws as
shown in Figure 2-2 below. Save all screws and washers.

LT

REMOVE PANEL
® TO ACCESS DIPSWITCH, (3]
’ EPROM, AND JUMPERS s

Figure 2-2. Removing the Cover Plate
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3. Locate the firmware socket (see Figure 2-1). Remove the 2000-01 firmware chip.

4, Install the replacement firmware chip into the socket, orienting pin one of the chip
holder to pin one of the socket, as shown in Figure 2-3, below. Apply gentle, even
pressure, and be sure that no pins are bent or out of alignment in the sockets.

5. Replace the cover plate. (If jumpers or switches need to be changed, leave the plate off.)

6. To ensure proper function of the new chip, invoke a .CM command (see Section 3.7.19
for further details).

7/
PIN 1 7 ' ' il
LOCATION »
y roorirr
7 /7
7/ / / /
rd . /
/
. /
/
4
PIN 1
LOCATION

Figure 2-3. Installing the Firmware Chip
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2.4 CONTROLLER BOARD

Normally the 2000 Industrial Workstation user should not need to remove the back panel of the
unit to access the controller board. Access to the controller board is necessary if installing a
128 Kbyte EPROM chip for storing screen programs in ROM. See the next section for chip
installation instructions.

WARNING
Never attempt to open any piece of equipment without
disconnecting all external power sources.

Figure 2-4, below, shows the location of the jumpers, connectors, and sockets on the controller
board.

J2[”:|J3

J6
=3

u20

Figure 2-4. 2000 Controller Board
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2.5 EPROM INSTALLATION

If you wish to place OIL programs in ROM, an Intel 27C010 128 Kbyte EPROM chip, rated 250
ns or faster, must be installed in socket U25 of the controller board. When installed, this chip
supplies 96 Kbytes of usable EPROM for program storage.

Installing the EPROM chip requires access to the controller board. See Figure 2-4 for a
diagram of the controller board.

WARNING
Never attempt to open any piece of equipment without
disconnecting all external power supplies.

1. Remove and set aside the 10 screws that secure the back/bottom panel to the unit.

2. The controller board is located on the bottom panel. To gain full access to the board,
disconnect the video cable from the P2 connector, and the touch screen cable (if touch
screen is installed) from the P6 connector. If you have the 2005 version of the
workstation, also disconnect the cables from P1, P4, or P5.

3. Install the EPROM just programmed into socket U25 (see Figure 2-4 for location of
U25).
4, Position jumper J8 to B for EPROM.
5. Position jumper J10 to B to select 32K RAM.
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Connect all cables removed in step 2.
Secure the bottom/side panel by replacing the screws that were removed in step 1.
Remove the cover plate from the back panel of the 2000 by loosening two screws.

Position switch 3 to ON (or closed) to select EPROM. The system configuration switches
are beneath the cover plate on the back panel of the unit (see Figure 2-1).

Replace the cover plate by attaching the two screws that were removed in step 8.
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2.6 VERIFYING INSTALLATION

Once the power-up diagnostics are complete, a blank screen will appear. To bring up the Main
Menu, press the <F10> key of the keyboard twice.

The Main Menu should now appear, as shown below.

Xycom 2000 Intelligent Industrial Terminal
Standard OIL Version (04)
Release X.X
1) Configuration
2) Program Utilities
3) Backup/Restore
4) Diagnostics

5) Terminal Mode

6) Set Password

<ESC> or <ENTER> to quit

2.7 POWER-UP or RESET
When the terminal is powered-up it goes through a set sequence, which consists of:

e Clearing all command and data queues.
e Performing a diagnostic RAM and ROM test.

When the terminal is reset through a remote command, all command and data queues are
cleared, but diagnostics are not run.

2-8
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3.1 INTRODUCTION

This chapter introduces the basic programming and application concepts of the Xycom 2000
Industrial Workstation with the 2000-04 firmware option (OIL).

3.2 MENU HIERARCHY

The 2000-04 firmware allows the 2000 Workstation to operate in any of three modes: Operating
Mode, Set-Up Mode, and Terminal Mode. OIL programs are executed in Operating Mode. When
in Operating Mode the workstation can execute program blocks and process remote commands.
When in Terminal Mode the 2000 emulates a teletype or dumb terminal. When in Set-Up Mode,
the 2000 displays menus on the screen which allow you to change its configuration, type
programs into a program block, or edit existing programs.

Upon power-up, the 2000 is automatically in Operating Mode. To put the workstation in Set-Up
Mode do the following:

Press the <F10> key twice on the keyboard.

In order for the workstation to receive and execute commands from the control system, it must
be returned to Operating Mode. To return to Operating Mode from the Main Menu, simply
press the <Esc> or <Enter> key once. If you are in any of the secondary menus you will have
to press <Esc> or <Enter> once to return to the Main Menu. Then press the key again to go to
Operating Mode.
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Type <C> to advance through menus,
<Esc> or <Enter> to return to Main Menu

Primary Serial Port
Configuration Menu
(First Menu)

Secondary Serial Port
Configuration Menu
(Second Menu)

Configuration Menu

Real Time Clock
Configuration Menu
(Fourth Menu)

Miscellaneous
Configuration Menu
(Third Menu)

TYPE OR
Utilities Menu EDIT PROGRAM

{

Backup/Restore
Menu

--MAIN MENU --
1. Configuration

2. Program Utilities
3. Backup/Restore

4. Diagnostics

S. Terminal Mode
6. Set Password
Diagnostics
Menu

Terminal
Mode Menu

Set Password
Menu

TER 0

3-2

Figure 3-1. Menu Hierarchy
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33 MAIN MENU

When the 2000 enters Set-Up Mode, the Main Menu will appear with the following options:

1) Configuration
2) Program Utilities
3) Backup/Restore
4) Diagnostics

5) Terminal Mode
6) Set Password

<ESC> or <ENTER> to quit

Figure 3-2. Main Menu

Selecting any of the options (option number) will bring up secondary menus with additional
options. Figure 3-1 on the previous page shows the tree structure of the 2000 Workstation
option menus and the relationship of each option when it is in Set-Up Mode.

The following sections provide an overview of each option from the Set-Up Mode Main Menu.

3-3
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34 CONFIGURATION MENUS

There are four configuration menus. The first configuration menu is for PLC interface
configuration when firmware 2000-06 or higher is installed. To display the first configuration
menu, press "1" while in the Main Menu. To get to the second, third or fourth menu, press "C"
while in the menu preceding it (e.g., press "C" in the first menu to get to the second menu).
Pressing "C" in the fourth menu invokes the first menu. See Appendix A for the configuration
menu specific to your PLC.

3.4.1 Primary Serial Port Configuration Menu (First Configuration Menu)
The first configuration menu, titled Primary Serial Port Configuration, comes up when the

Configuration Menu option is entered. If "C" is typed from this menu, the second menu is
displayed.

-- Primary Serial Port (P) Configuration Menu --

6 Baud - 1=300 2=600 3=1200 4=2400 5=4800 6=9600 7=19.2K
0 Parity - O=zero l=one 2=even 3=o0dd

0 1=Parity Enabled 0=Disabled

1 1=8 Data Bits 0=7 Data Bits

1 1=Full Duplex 0=Half Duplex

0 1=Handshaking Enabled 0=Disabled

0 1=RTS/CTS Handshaking 0=XON/XOFF

0 1=Echo Input 0=Don’t Echo Input

0 1=RS-485 0=RS-232

Use <UP-ARROW>, <DOWN-ARROW>, <LEFT-ARROW>, <RIGHT-ARROW>.
Use values O through 9.
"C" for next configuration menu, <ESC> or <ENTER> to quit

Figure 3-3. Serial Port Configuration Menu

The first column of the menu lists the current settings of all the configuration options. The
available options and their corresponding settings are listed to the right.

To change a configuration option, first move the cursor to the row containing the value which
is to be changed. This is done by pressing the up-arrow and down-arrow keys. When the cursor
is properly positioned, press a number to select the desired option.

After all changes are made, press <Esc> or <Enter>.
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Baud Rate. The baud rate of the serial channel should be set to match the serial device
connected to the workstation.

Parity. If parity is enabled (see the next item), the type of parity used by the workstation must
be set to match that used by the serial device. The types of parity that can be selected are:

Primary Port

0 = parity bit always 0
1 = parity bit always 1
2 = even parity
3 = odd parity

Disable or Enable Parity. Parity bit insertion and checking can be enabled or disabled. Parity
should be enabled if the connected device uses parity bit insertion and checking; otherwise,
parity should be disabled. If parity is enabled, the type of parity must also be selected (see
previous item).

Data Bits. Number of data bits per byte (7 or 8) should be set to match the serial device.

Full/Half Duplex. If the connected device iscapable of simultaneous two-way communications
and is set up for echoing, the workstation should be used in full-duplex mode. If echoing is not
used or the host is not capable of simultaneous two-way communications, select half-duplex
mode.

NOTE
When the unit is configured for half-duplex, the RTS line takes on
a special function.

When a character is transmitted from the workstation, RTS will go high and remain high until
one of the terminating characters are transmitted:

<CR> Carriage Return ASCII 13 (decimal)
<ETX> End of Text ASCII 3 (decimal)
<EOT> End of Transmission ASCII 4 (decimal)

When the termination character is transmitted, RTS will go low and remain there until the next
non-termination character is transmitted.
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Handshaking Enabled. Must be setto 1 to enable either RTS/CTS or XON/XOFF handshaking.
If handshaking is enabled with half-duplex selected, the workstation will ignore handshaking
and disable it when you leave the configuration menu. In addition, if full-duplex is selected
and handshaking disabled, RTS will always be high.

NOTE
Handshaking and half-duplex cannot be enabled simultaneously.

RTS/CTS Handshaking, XON/XOFF.

RTS/CTS handshaking
XON/XOFF generation

1
0

RTS/CTS Handshaking enabled. Handshaking is accomplished through hardware in the
following manner:

RTS is an output from the workstation. It will be asserted (High) when it is time for an
external device to send data to the workstation. When RTS is inactive (Low), the sending unit
should not attempt to send data. This protects the workstation from input buffer overflow.

CTS is an input to the workstation. If this line is asserted (High) the workstation assumes that
it is time to transmit data to an external device. When CTS is inactive (Low) the workstation
will stop transmitting data to an external device. This keeps the workstation from overflowing
the input buffers on an external device.



2000 OIL Manual
August, 1991

XON/XOFF Handshaking enabled. Handshaking is accomplished through software in the
following manner:

An XON (DC1 ASCII 17 decimal) will be sent by the workstation when it is time for the
external device to send data.

If an XON is received by the workstation, it will assume that it is time to send data to an
external device.

An XOFF (DC3 ASCII 19 decimal) will be sent by the workstation when the sending device
should stop sending data.

If an XOFF is received by the workstation, it will stop sending data until an XON is received.

NOTE
Care should be taken when using XON/OFF handshaking. If the
data stream being transmitted contains the XOFF (ASCII 19 or
DC3) character, an operator could inadvertently disable
communications.

Echo Serial Input. If this item is set to 1, input from the serial input port SI (where SI is the
serial input on the controller board) read by a Transfer command will automatically be output
to the serial output port (SO). For example, if the Transfer command "TR SI(d),#80" is
executed with echoing enabled, the character in SI will be echoed to SO if it is a decimal digit,
and its decimal value will be stored in register #80.

RS-485/RS-232. This option selects whether the port is transmitting RS-232 or RS-485 signals.
It informs the workstation firmware of serial port jumper settings. For proper serial port
jumper settings, consult the 2000 Industrial Workstation Manual.

3.42 Secondary Serial Port Configuration Menu (Second Configuration Menu)

The second configuration menu, titled Secondary Serial Port Configuration, is displayed when
"C" is typed from the first configuration menu. To advance to the third configuration menu,
enter another "C" at the second configuration menu.

This menu is identical to the Primary Serial Port Configuration Menu (Figure 3-3), with two

exceptions; the RS-485/RS-232 option is not available, and the only parity options are even and
odd.
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343 Miscellaneous Configuration Menu (Third Configuration Menu)

The third configuration menu, Miscellaneous Configuration, is displayed if "C" is typed from
the second configuration menu. (From this menu, typing another "C" brings up the fourth
configuration menu.)

-- Miscellaneous Configuration Menu --

0 1=Block Cursor 0=Underline Cursor

1 1=60 Hz. 0=50 Hz.

1 1=Add printer linefeeds 0=Do not add linefeeds

1 1=Process all serial data O=Ignore non-remote commands
0 1=Lock Keypad Menu Entry 0=Unlock Keypad Menu Entry
1 1=Parallel Printer 0=Serial Printer

1 Parallel Input Port Strobe: 0=Low True 1=High True

0 Serial Port for Backup/Restore: 0=Primary 1=Secondary

000  Start-up Program Block Number
0000 Number of Extra Data Registers
1 Number of Status Lines (0 - 24)

Use <UP-ARROW>, <DOWN-ARROW>, <LEFT-ARROW>, <RIGHT-ARROW>.
Use values 0 through 9.
"C" for next configuration menu, <ESC> or <ENTER> to quit

Figure 3-4. Miscellaneous Configuration Menu

Block/Underline Cursor. Determines how the cursor will be displayed on the screen.

60 or 50-Hz Refresh. This option should be set to match the frequency of the AC power
source: usually 60 Hz in the United States, 50 Hz in Europe.

Add Printer Linefeeds. Determines whether printer linefeeds will occur after carriage returns.

Process all Serial Data/Ignore non-remote commands. When process all serial data is selected,
all serial data, including remote commands, will be processed. If ignore non-remote commands
is chosen, all non-remote data will be thrown away. This option should only be <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>